
Design for 
Togetherness 
at Home:
Integrating Technology to 
Bond Children and 
Grandparents Through 
Shared Experiences

Master’s Graduation Thesis - 
Hongxin Xu



Design for Togetherness at Home: Integrating Technology to Bond 
Children and Grandparents Through Shared Experiences

Master's Graduation Thesis

Delft, Feb 2024




Education

MSc. Design For Interaction 
Faculty of Industrial Design Engineering (IDE)

Delft University of Technology




Supervisory Team

Project Chair 
Dr. Wilfred van der Vegte 
Assistant Professor of Internet of Things, TU Delft



Project Mentor 
Mathieu Gielen 
Assistant Professor of Design for Children’s Play, TU Delft




Author

Hongxin Xu

C NN CO TE



Abstract
Strong intergenerational relationships can provide emotional support and stability for 
both grandparents and grandchildren. Technology tools have been proven to be 
beneficial in connecting grandchildren and grandparents. Prior work mainly examined 
how to use technology to connect children and their grandparents over a distance. 
Those collocated grandparents and grandchildren who keep regular physical contact are 
often neglected in the research.It is essential to understand technology’s potential in 
bonding them in physical meet ups considering the trending of multigenerational 
families.


This graduation project aims to foster connectedness between children aged 8 to 12 
and their collocated grandparents in the Netherlands through physical interactions. 
Adopting a holistic approach, we explored moments of togetherness, identifying 
desired qualities of these interactions and defining promising shared experiences for the 
future. 


The research involves three phases of empirical investigations. This research begins by 
examining how technology could positively impact their bond. Using participatory cards 
during interviews, this phase captures participants' perspectives, employing mixed 
methods including sentiment analysis, group clustering, and thematic coding to identify 
key elements in shared activities that promote or impede intergenerational connectivity. 
This analysis informs a framework to guide the development of technology aimed at 
supporting connectivity. Next, the second phase, insights from two design workshops 
are synthesized into a series of design concepts, which are then visualized through 
storyboards. The final phase involves evaluating these concepts by presenting the 
storyboards to both experts and child-grandparent pairs. This step is intended to refine 
our understanding of how these technological solutions can be leveraged to strengthen 
family bonds.
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General 
Introduction
1.1 General Background

1.2 Understanding Intergenerational Dynamics

1.2.1 Technology’s Role in Family relationships


1.2.2 Design Conceptualization


1.2.3 Solution Evaluation

summary: 

This chapter discussed the general 
background of this project as the importance 
of intergenerational connection. Later some 
problems of intergenerational relations were 
discussed and mapped out, a choice is made 
to focus on the aspects related to technology 
issues.
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Chapter 1 General Introduction

1.1 General Background 

Strong intergenerational relationships can provide emotional support and 
stability for both grandparents and grandchildren. For grandparents, this 
interaction can reduce feelings of loneliness and isolation, while grandchildren 
can benefit from the caring and guidance that grandparents often provide. 
Also, the family structure is gradually changing, factors such as economic 
pressures and the high cost of childcare and housing, have led many families to 
lean on grandparents for support, reversing the trend of the more isolated 
nuclear family unit. 


In the United States, the share of the population living in multigenerational 
households has more than doubled, from 7% in 1971 to 18% in 2021 (Mitchell, 
2022). A similar trend is observed in the UK, where multigenerational living is 
also increasing, with roughly 1.8 million multigenerational households in the 
UK, representing a sizeable increase since the turn of the century (Burgess & 
Muir, 2019). While no evident data is demonstrating the Netherlands is in the 
similar situation, some research and research mention that it would be an 
interesting trend in the future. For example, a special structure of house in the 
Netherlands called the “Kangaroo house”, typically combines a larger 
residential house with a smaller one where the parents of the owner live. 
(Kangaroo House, n.d.) According to news from NOS (NOS, 2023), 42 
municipalities of the Netherlands are allowing the construction of pre-informal 
care homes, which is making separate small houses for senior parents to live in 
their children’s backyard. In such a context of modern societal dynamics, the 
relationship between grandparents and grandchildren has become increasingly 
important. 


However, although this trend has brought more opportunities for child-
grandparent contact, it does not guarantee a bond between grandparents and 
grandchildren since the quality and depth of interaction also determine the 
strength of these connections.

1.2 Understanding Intergenerational Dynamics

1.2.2 Overview of Challenges of Intergenerational Bond

Research indicates that geographic closeness is one of the strongest predictors 
of a close relationship between grandparents and grandchildren (Kalmijn, 
2021). However, even when distance is not an issue, other challenges to 
generational bonding emerge in these collocated settings.


Extensive research has examined the dynamics between grandchildren and 
grandparents within shared households. Despite theoretical expectations of 
close relationships, numerous challenges arise, including caregiving tensions, 
issues with privacy and boundaries, lack of engagement, generational gaps, 
and discrepancies in culture and values. These issues will be elaborated on in 
Chapter 1.2.3 to Chapter 1.2.7. Notably, the predominance of studies in 
multigenerational households in Asia, Eastern Europe, and regions with Asian 
immigrants, shaped by cultural and traditional preferences, may not encompass 
the full spectrum of intergenerational challenges. However, these studies serve 
as a foundational basis, guiding our project's direction in identifying and 
addressing the challenges of intergenerational bonding.

What problems, other than distance, affect the 
quality of GP-GC relationships?

self-identity

challenge

problems 
with culture 
and values

 technology

concerns

focus of the project

Among these challenges, technology emerges as a particularly promising area 
for exploration, offering a new direction through this complex landscape. This 
potential has been identified as a central theme for investigation in this project.

6
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1.2.3 Caregiving Tensions

When grandparents are involved in providing care to grandchildren, 
there may be clashes regarding parenting styles and disciplinary 
measures. This can create confusion and tension among family 
members, affecting their ability to feel connected and unified.


When it comes to parenting, there are multiple tensions present within 
multigenerational households. Grandparents who co-reside with their 
grandchildren often want to provide caregiving, as it brings them 
satisfaction and positive emotions (Villar et al., 2012). However, 
grandparents themselves may face identity conflicts by assuming roles 
as both grandparent and parent (Backhouse & Graham, 2011). 
Furthermore, conflicts can arise between grandparents and parents 
when they have divergent views on child discipline. Researchers in 
Hong Kong (Lo & Lindsay, 2022)  found that grandparents may use 
mild force to discipline children when they misbehave, while parents 
do not accept physical punishment. Other disagreements have also 
been reported, such as those involving snacks, meals, screen time, and 
bedtime. (When Parents and Grandparents Disagree, 2020) 
Contradictory parenting styles or disciplinary methods can damage 
grandchildren's and grandparents' relationships (Li et al., 2019).

Sometimes, grandparents' health issues can become a source of 
tension. Grandchildren may feel resentful if they are expected to take 
on caregiving responsibilities, or they may not understand the 
limitations that come with aging.


According to research conducted by Chun and Lee (2006a), providing 
assistance to grandparents, such as caring for them in the hospital, 
can promote a positive relationship between grandparents and 
grandchildren. However, even if the grandchildren are not the primary 
caretakers when they live together, they may feel stress caring for 
their grandparents' illness.



1.2.4 Privacy and Boundaries

Younger members might be more connected online, which can conflict with the 
privacy expectations of older family members who are less accustomed to 
sharing information or photos on social media.


Grandparents may face the dilemma of “do not over-interfere” and “be there”. 
Grandparents should avoid being excessively involved or intrusive in the lives 
of their grandchildren or in the parenting decisions of their children. This 
means respecting boundaries and understanding that while their experience 
and advice can be valuable, they should not impose their views or methods to 
an extent that it becomes overbearing or controlling. On the other hand, "be 
there" suggests the importance of grandparents being present and available 
for their grandchildren. This involves offering support, love, and attention, and 
being an active part of their lives.


One common example is grandparents always concerned about their 
grandchildren’s safety and health. (Chun & Lee, 2006) So they express these 
concerns to grandchildren as “Don’t skip meals,” “Don’t be late,” “Don’t wear 
short skirts,” etc. However, grandchildren thought these concerns were 
excessive; they wanted more autonomy and could handle their own business. 
In that case, they wished their grandparents could respect their boundaries. If 
grandchildren and grandparents cannot reach an agreement, confusion about 
the perceived boundaries will occur, which will lead to tension. (Chun & Lee, 
2006) 


The opposite side of boundaries is Overdependence. If grandparents are the 
default caregivers when parents are busy or unavailable. (Tan et al., 2010)This 
could lead to an over-reliance on grandparents for childcare, homework help, 
etc. If grandparents are overly involved in daily responsibilities without clear 
boundaries, they might experience burnout, negatively affecting their health 
and well-being.

1.2.5 Deficient Engagement

Grandparents and grandchildren may have conflicting schedules, making it 
difficult to find a good time to spend together. Additionally, grandchildren may 
become frustrated if they are expected to spend a lot of time with their 
grandparents, particularly if they have busy schedules with school, friends, and 
extracurricular activities.


Öztürk et al. (2017) stated that the most common intergenerational activities 
were undertaken at home, with watching television together being the most 
popular. However, due to changes in entertainment preferences (e.g., young 
people tend to spend more time on social media platforms like Instagram, 
TikTok, or YouTube for entertainment), there may be fewer shared activities 
between grandparents and grandchildren.

8



1.2.6 Generational Gap

Grandparents might not understand the current trends, slang, or pop culture 
that is important to the grandchildren, leading to a disconnect and sometimes 
tensions as both sides struggle to relate to each other. Also, grandchildren 
have access to, and the ability to use, modern information and communication 
technology, while grandparents don’t, which may also cause disconnected 
feelings between grandparents and grandchildren.


The generational gap is one of the primary reasons for intergenerational 
disconnect. Previous research has defined the largest generation gap as being 
between the Baby Boomer generation (classified as being born more or less 
between 1946 and 1964) and the Millennial generation (classified as being born 
more or less between 1980 and 2000) (Downs, 2019).


Grandparents and grandchildren prefer divergent communication methods. 
Grandparents love to talk to their grandchildren, regardless of the method 
(Hurme, 2010). Meanwhile, new generations, like Millennials, prefer texting and 
communicating over social media networking sites (Venter, 2017). This split in 
generations has caused a disconnect between grandparents and grandchildren.


Besides communication channels, content is also a key element in the 
generational gap. For example, young people often enjoy discussing the latest 
trends on social media platforms, new apps, video games, and other 
technology-related topics. On the other hand, grandparents often share stories 
from their past, family history, and personal experiences. It’s hard for them to 
find common ground between these different areas of interest. In research 
conducted by Chun and Lee (2006), a granddaughter described her 
grandmother as “old-fashioned”, which further complicated their 
communication.

Today's communication is heavily reliant on digital platforms. If grandparents 
are uncomfortable or unfamiliar with these platforms, it can lead to reduced 
communication. For example, grandchildren might use social media platforms 
like Instagram or Snapchat to share their life updates. If grandparents are not 
familiar with these platforms, they might miss out on these updates, leading to 
a sense of disconnection. Many activities, such as games, entertainment, and 
even learning, have moved online. If grandparents cannot participate in these 
activities due to the digital divide, it can lead to a sense of exclusion.


Wright et al. (2012) concluded that the shared interests in the computer 
program facilitated communication opportunities between grandparents and 
their grandchildren with autism, which validated that grandparents knowing 
modern technology is helpful for them in strengthening their relationships with 
their grandchildren. Sometimes grandchildren act as “teachers” or 
“instructors” in learning new technology for grandparents. Research suggests 
that older adults ask their family members, particularly grandchildren, to 
support them using new technologies. (Portz et al., 2019) However, if 
grandparents constantly depend on their grandchildren to operate and 
understand digital devices and platforms, it can lead to feelings of frustration 
and inadequacy for the grandparents and impatience for the grandchildren. For 
example, a grandparent might need help with using a smartphone, setting up 
an email account, or troubleshooting a computer issue, which can become a 
source of tension if the grandchild becomes impatient or the grandparent feels 
embarrassed about their lack of knowledge. Another case is that grandparents 
have to be involved in mediating grandchildren using digital media, mainly 
setting limitations on children’s screen time. According to Nimrod et al. (2020), 
poor digital skills constrain grandmothers’ involvement in mediation, which 
affects grandparents’ caregiving and their relationship with grandchildren.

9
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1.2.7 Cultural and Value Discrepancies

In some families, grandparents might have immigrated from a different country 
and hold on to cultural traditions that the grandchildren, who are more 
assimilated, do not connect with or understand. Due to the different societal 
contexts in which people were raised, it’s normal for grandparents and 
grandchildren to hold different beliefs and opinions. This can potentially lead 
to conflicts.


The first apparent problem regarding cultural differences is the language 
barrier, which is common in immigrant families. In an interview conducted by 
Chun and Lee (2006), grandparents and grandchildren frequently mentioned 
the language barrier. One grandmother stated, "When she [her granddaughter] 
speaks English, I feel distance from her." Grandchildren also expressed that 
they cannot fully communicate with their grandparents.


Multigenerational families are prevalent in East Asia areas and it has been the 
tradition of this region. When these families expat to Western countries, they 
are still likely to keep the living pattern. Tradition is highly valued in these 
families, particularly in terms of filial piety (Liu et al., 2000). Grandparents 
expect their grandchildren to obey their advice or direction because they have 
more life experience than the children. However, grandchildren raised in 
Western culture prefer more equal relationships than hierarchical ones. This can 
cause conflicts between grandparents and grandchildren.

Conflicts can arise from differences in social norms and values between 
generations. For instance, younger generations may view tattoos and piercings 
as commonplace, while older generations may disapprove of body 
modification. Discrepancies in values, such as career choices, can also cause 
tension. Grandparents may prioritize job stability, making it difficult for them to 
comprehend a grandchild's decision to leave a stable job to pursue 
entrepreneurship, switch careers, or take a gap year. Additionally, if a 
grandchild identifies as LGBTQ+, their grandparent may have trouble 
understanding or accepting it due to traditional views on gender and sexuality, 
which can strain their relationship  (Ryan et al., 2010).


A large topic is political beliefs; old people might tend to be more 
conservative, while young people have more liberal opinions. For instance, they 
may have differing views on climate change policies, where the grandchild 
advocates for aggressive environmental protections, while the grandparent 
might prioritize economic concerns. This could lead to disagreements during 
discussions about current events or policies. The same situation applies to 
other policies, Hess et al. (2016) conducted research, and the result shows that 
compared to the spending preferences of the younger generation, older 
people are more likely to support increased spending for old age at the 
expense of educational spending. While this apparently does not fit with young 
people’s benefit.



1.2.8 Conclusions

To conclude, grandparents and grandchildren in a collocation setting might 
experience problems with caregiving tensions, privacy and boundaries, 
inefficient engagement, generational gaps, and cultural discrepancies. By 
looking into this summary, we can capture some factors playing a crucial role 
(as Figure 1): 

Self-Identity Challenges: Dual caregiving roles can cause tensions from 
differing parenting approaches, complicating the establishment of boundaries 
and autonomy, leading to stress and potential relationship strain for 
grandparents.



problems with culture and values: Diverse backgrounds or immigration 
introduce language barriers and cultural misunderstandings, fueling 
disagreements on life choices and societal expectations.

Figure 1. Three categories of intergenerational problems.

icons from Noun Project, edited by the author

Technology Concerns: Social media and digital platform use highlight privacy 
concerns and generational divides in sharing preferences. Differences in 
communication styles (face-to-face vs. digital) and content interests exacerbate 
disconnects, often due to grandparents' lesser familiarity with modern digital 
environments.


The first two categories are more complicated and intertwined:  caregiving 
dynamics and boundary issues reflect complex family roles and expectations, 
necessitating nuanced, long-term adjustments in family dynamics. Bridging 
cultural and value gaps requires a deep respect for diversity and evolves slowly, 
as these are embedded in deeply held beliefs and traditions. While the third 
one focus on technology, although it's evident that technology have sometimes 
contributed to communication divides within families, particularly between 
different generations. However, if properly utilized, it can enhance 
intergenerational communication and learning.


After evaluating the three key dimensions, we have identified that focusing on 
issues related to technology use between grandparents and grandchildren in 
collocated settings holds significant promise. Nonetheless, it remains essential 
to continually incorporate considerations of identity, and cultural and value 
discrepancies, in the development of these technological interventions. By 
doing so, we can ensure that the solutions are not only relevant to the 
problems related to technology but also address the underlying cultural and 
value-based causes.
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Project 
Overview
2.1 Research Goals

2.2 Project Structure

2.2.1 From Technology Impacts to Shared Experiences


2.2.2 Design Conceptualization


2.2.3 Solution Evaluation

2.3 Chapter Overview

summary: 

This chapter specify the scope of this project 
and the main research goal. Also, it details the 
project structure, which encompasses three 
major phases. Next, a journey map is 
presented to provide a clearer overview of the 
project.
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Chapter 2 Project Overview

2.1 Research Goals

Technology can shape family interactions and communications in various ways, 
thus affecting connectedness among family members. Digital technology's role 
in fostering family relationships, particularly between children and 
grandparents, is increasingly recognized. Research indicates that both groups 
perceive significant benefits in using technological devices for connection, 
primarily through calls and video meetings (Aponte, 2009; Baldassar et al., 
2016). Researchers are actively exploring the use of technology to bond 
children and grandparents, using it as a tool for engagement and creating 
meaningful experiences (Derboven et al., 2011; Davis et al., 2008; Azadeh 
Forghani et al., 2018; Wallbaum et al., 2018). However, some of these studies 
also address the possible disruptive impact of technology on family dynamics 
(Barrie et al., 2019).


Despite the development of numerous technologies for long-distance 
engagement between children and grandparents (Derboven et al., 2011; 
Azadeh Forghani et al., 2018; Wallbaum et al., 2018; Barrie et al., 2019), 
research on their application in face-to-face interactions is limited. This study 
aims to understand the perceptions and experiences of both children and 
grandparents in contexts of physical interactions, emphasizing the importance 
of comprehending technology's role in family dynamics and its influence on 
intergenerational connections. Understanding how technology can enhance 
bonding in face-to-face interactions between these generations remains 
underexplored. this research aims at understanding children's as well as 
grandparents’ needs in such specific contexts.

Main Research Question

How can technology be designed to strengthen the connectedness 
between children and their grandparents in the Netherlands during 

physical meet-ups?

2.2 Project Structure

To address the overarching research question, this master’s graduation project 
consisted of a series of empirical investigations. In detail, the project followed 
a logical sequence of three main phases that were interconnected and 
generated generalized knowledge and insights in the field. In short, the three 
phases refer to 1. Understanding key factors of technology’s positive influence 
on family bonds, 2. Conceptualizating design proposals to support child-
grandparent interactions 3. Evaluating design concepts. 

2.2.1 From Technology Impacts to Shared Experiences
Technology’s roles are explored through a two-step literature review. In first 
step, shared experiences (activities) is discovered to be positively correlated 
with enhanced bonds. After that, another review is conducted to map out the 
existing forms of technology and the experiences they aim to facilitate. At the 
end, a set of participatory card was invented to inspire interviewees to share 
their past experiences and attitudes. The results of the interview provide the 
foundation for the development of a design framework.

2.2.2 Conceptualization of Design Proposals
Using the interview results from last phase as a guide, a series of inspirational 
concepts for connecting children and grandparents at home are generated. 
They are visualized through the form of storyboards with generative AI.

2.2.3 Solution Evaluation
In the final phase, these concepts are evaluated firstly by experts in related 
areas. After expert’s selection, four ultimate concepts are presented to real 
family users (grandparent-grandchild dyads). This step is intended to refine our 
understanding of how these technological solutions can be leveraged to 
strengthen family bonds.

13



phase in this project research questions research activities Methodology Deliverable

phase 1.1 
Understanding 

technology’s role in 
Family activity

Central Research Questions:

RQ1: How does technology impact the collocated 
GP-GC relationship?

RQ2: What kind of co-use technology is used to 
facilitate the GP-GC relationship? What kind of 
shared experience do researchers aim to facilitate?

Desk Research Scoping Review
Participatory tool- 

activity cards

phase 1.2 
Understanding Users’ 
needs and values in 
shared experiences

Central Research Question:

RQ3: What shared experiences are favored by 
children and grandparents?



RQ4: What underlying factors within these activities 
influence their intergenerational connectedness?

Semi-structured Interviews 
(with grandparents and grandchildren)

Sentiment Analysis



Qualitative data Analysis

(group clustering, thematic analysis)

Participatory Design

Content analysis

Grandparents/Grandchildren 
Attitude tables 

Theme Clusterings of factors 
that affect intergenerational 

bonding 

design guidelines for 
creating shared experiences



phase 2 

Developing design 

proposals

Central Research Question:

RQ5: How can technology be integrated into shared 
experiences to enhance intergenerational bonding?

co-Creation Sessions


Incorporation of ideas into

design proposals


phase 3 

Concept evaluation 

and testing

Central Research Question:

RQ6: How can we evaluate to what extent the newly 
designed concepts could facilitate bonding between 
grandparents and grandchildren during face-to-face 
interactions?

Design evaluation sessions 
with experts

Design evaluation sessions 
with GP-GC pairs


Qualitative data analysis 
with Thematic Analysis

Research through 
Design

8 Design Proposals 
(storyboards)

validated evaluation 
criteria cardsets

Table 1. An overview of the project structure 14



Figure 2. The journey map of project

15

desk research

workshops

analyze

eight proposalsexpert review

user testing

sentiment 
analysis

group clustering

thematic coding

Interview with 
grandparents

clustering of factors

design guidelines

attitudes table

Interview with 
grandchildren

activity card

Phase 1.1

Chapter 3

Chapter 4

Chapter 4

Chapter 5

Chapter 6

Chapter 6

Phase 1.2

Phase 1.2

Phase 2

Phase 3

Phase 3

TELLING/
READING

SHARING 
CONTEXT

Sharing photos

Foto's delen

Sharing agenda or making plans 
for an activity together


Agenda delen of samen plannen 
maken voor een activiteit


Agenda delen

Sharing  personal 
environments/spaces


Persoonlijke omgevingen/
ruimtes delen


Reading books

Boeken lezen

Telling family stories and share 
personal experience


Familieverhalen vertellen en 
persoonlijke ervaringen delen

Storytelling

Verhalen vertellen

TELLING/
READING

SHARING 
CONTEXT

Sharing photos
Foto's delen Sharing agenda or making plans for an activity together
Agenda delen of samen plannen maken voor een activiteit
Agenda delen Sharing  personal environments/spaces
Persoonlijke omgevingen/ruimtes delen


Reading books
Boeken lezen Telling family stories and share personal experience
Familieverhalen vertellen en persoonlijke ervaringen delen Storytelling
Verhalen vertellen TELLING/
READING

SHARING 
CONTEXT

Sharing photos
Foto's delen Sharing agenda or making plans for an activity together
Agenda delen of samen plannen maken voor een activiteit
Agenda delen Sharing  personal environments/spaces
Persoonlijke omgevingen/ruimtes delen


Reading books
Boeken lezen Telling family stories and share personal experience
Familieverhalen vertellen en persoonlijke ervaringen delen Storytelling
Verhalen vertellen

code

Prerequisite

Techniques

Strategies

End goals

inclusivity and low threshold of participation.

Exploration, Education and learning, Support, Collaboration, Habituality.

Engagement, Mutual enjoyment, Positive experience.

- essential conditions for generations to involve in

- practical methods to support the strategies

- strategies to fulfill the end goals

- main purpose and goals

Attention and affection, Fairness in competition, Genuine achievement, Manifestation of 
talents/skills,Laughing and humor,Physical and tangible interactions, Justified challenge

Figure X. structure of the design guidelines

validation of 
framework



2.3 Chapter Overview

To obtain a clear grasp of the thesis, a journey map (Figure 2) is provided that 
visually depicts the alignment between the different phases of investigation 
carried out in the project and the corresponding chapters in the thesis. This 
section offers a brief text summary of the upcoming chapters to clarify how the 
project unfolds.


Chapter 3 explores the relationship between technology and family 
connectivity through a two-step literature review. The initial segment provides 
a broad overview, which directs the subsequent research towards a more 
detailed and focused investigation. Section 3.1 examines the impact of 
technology on intergenerational dynamics. Section 3.2 delves into the specific 
applications of technology and the shared experiences they facilitate. 


With the end of the literature review, Chapter 4 focuses on refining the design 
space from the broader concept of shared experiences to specific focal points 
by conducting interviews with target users. Section 4.1 outlines the 
development of activity cards employed as prompts during the interviews. 
Section 4.2 elaborates on the execution of the interviews. This is followed by 
Section 4.3, presenting a combined analysis methods, including sentiment 
analysis, group clustering and thematic coding, they respectively produced the 
attitude table showing preferences of the activity type of both age groups, 
clusterings of factors affecting intergenerational bonding and a four-layer 
structured design guides.  


Chapter described Phase 2, which aims to incorporate factors that affection 
intergenerational bonding into designs, and generate a set of design 
proposals.ection 5.1 and 5.2 details the co-creation activities that served as the 
primary ideation method.  Finally, Section 5.4 introduced the process of using 
generative AI to further develop ideas into storyboards. Finally, 8 design 
proposals in the form of storyboards are presented.

Chapter 6 provides a detailed report on the evaluation sessions conducted in 
Phase 3 of the project. Experts invloved in first to review the design proposals 
presented in the previous chapter, they (1)provide scores and rankings to 
concepts (2) give their feedback on each concept (3)validated the design 
guidelines. Grandchild-grandparent pairs evaluated selected concepts and give 
their feedbacks. All the feedback on each proposal is organized in a systematic 
manner to provide comprehensive insights into its (1) positive aspects, (2) 
points of concern, and (2) design suggestions for further development.


Chapter 7 aims to conduct a comprehensive evaluation of the project process 
and examine the contribution as well as the limitation of this master's 
graduation project. Section 7.1 focuses on the discussion of how the 
deliverables from each of the three investigation phases address their 
corresponding research questions. Subsequently, Section 7.2 discusses the 
contributions of the final deliverables in detail, covering both the theoretical 
and practical implications. Next, Section 7.3 discusses the limitations of this 
project. Finally, recommendations for future research work will be proposed in 
Section 7.4.

16
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Technology’s 
Role in Family 
Connectivity
3.1 Technology’s impacts on GP-GC relationship

3.1.1 Positive roles


3.1.2 Negative roles

3.2 technology applications to engage children and grandparents in shared activities

summary: 

This chapter explores the relationship 
between technology and family connectivity 
through a two-step literature review. The 
initial segment provides a broad overview, 
which directs the subsequent research 
towards a more detailed and focused 
investigation.


The organization of the chapter is as follows: 
Section 3.1 examines the impact of 
technology on intergenerational dynamics. 
Section 3.2 delves into the specific 
applications of technology and the shared 
experiences they facilitate.
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Chapter 3 Technology’s Role in Family 
Connectivity

3.1 Technology’s impacts on GP-GC relationship

As highlighted in Chapter 2, technology between grandparents and 
grandchildren are the primary focus of this project.  We aim to foster 
connectedness between grandparents and grandchildren in a specific context 
of face-to face setting. Before that, it’s important to understand technology’s 
role in family dynamics and how it can shape intergenerational connections.


In this section, we center our inquiry around the research question: How does 
technology affect the relationship between collocated grandparents (GPs) and 
grandchildren (GCs)?

3.1.1 Positive Roles

Family members utilize devices for communication, activity coordination, and 
content sharing, enhancing interaction quality (Aponte, 2009). Specifically for 
the elderly, connecting with family via technology significantly improves life 
quality and reduces loneliness (Freeman et al., 2020). In familial contexts, co-
viewing media andc o-playing video games are linked with heightened 
relationship satisfaction and closeness (Padilla-Walker et al., 2012; Williams & 
Merten, 2011; Wang et al., 2018). Moreover, when grandparents face 
challenges in using digital devices, seeking assistance from younger family 
members fosters closer bonds. These younger members are often perceived as 
'warm experts,' and this intergenerational learning process strengthens family 
connections (Nimrod et al., 2020).

3.1.2 Negative Roles

Differing communication tool preferences can create friction within families. 
Young people often favor social networking services for sharing personal 
content, while older adults generally prefer direct conversation or phone calls 
(Muñoz et al., 2015). Studies have highlighted frustrations, such as a mother's 

annoyance at receiving only text messages instead of calls from her son (Barrie 
et al., 2019), and parents' concerns about children prioritizing social media over 
family time (Barrie et al., 2019). Family events like dinners often illustrate these 
tensions, with children absorbed in mobile devices, contrasting with parents' 
desires for family engagement.


Families engage in 'mediation' to negotiate technology use rules. While 
parents typically feel responsible for regulating children's technology use, 
grandparents also actively participate in regulating their grandchildren's media 
consumption (Nimrod et al., 2020).These negotiations can lead to tensions, 
especially regarding content safety and time management. Elders' lack of 
technical skills sometimes prevents them from recognizing online dangers 
(Barrie et al., 2019), and disagreements about the appropriate level of 
restriction can cause conflict. Furthermore, inappropriate mediation methods, 
like taking devices away or cutting off power, can exacerbate tensions.


Grandparents also experience communication challenges with younger family 
members due to unfamiliar technology language(Nimrod et al., 2020). While 
some feel outdated by not understanding this 'specific language,'When older 
adults face difficulties with digital devices, it can result in anxiety and 
confusion, particularly when family members express frustration or 
continuously assist them (Nimrod et al., 2020).


Despite growing concerns that technology use may negatively impact family 
relationships, the specifics of how it influences intergenerational dynamics 
remain unclear. To address this, Tammisalo and Rotkirch (2022) classified 
technology use into four categories: (a) individual use of technology tools; (b) 
techno ference, or the use of technology for personal reasons in the presence 
of family members; (c) technology-mediated communication among family 
members; and (d) collaborative/collective technology use within the family. 
Their research found that only the co-use of technology in families consistently 
led to positive impacts.


The exploration of technology's role in grandchildren-grandparents 
relationships reveals that its most beneficial application lies in the collaborative 
use of information and communication technology (ICT). This co-use aligns 
closely with the concept of building shared experiences, which are instrumental 
in fostering strong, positive relationships between grandparents and 
grandchildren.
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QUICK OVERVIEW

Positive impacts of technology Negative impacts of technology 

stay connected
more communication and 

interactions about technology

Preference of technology use

Disrupting family interactions and family gatherings


“Restriction” on technology use

Understanding specific language


Low digital skills

“only co-use of the technology is clearly 
associated with positive outcomes”

Figure 3. Technology’s impact on GP-GC relationship, 
illustration from Storyset by Freepik, edited by the author

RQ2: What kind of co-use technology is used to facilitate 
the GP-GC relationship? What kind of shared experience 
do researchers aim to facilitate?
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3.2 technology applications to engage children and 
grandparents in shared activities

In exploring the facilitation of grandparent-grandchild (GP-GC) relationships 
through co-use technology, this section provides an overview of the current 
design and research landscape. It maps out existing projects that aim to bond 
children and grandparents, categorizing them by the types of shared 
experiences they foster and the technologies they utilize.

RQ2: What kind of co-use technology is used to facilitate the 
GP-GC relationship? What kind of shared experience do 
researchers aim to facilitate?

3.2.1 Identifying Relevant Studies

To answer this question, another literature review is conducted. It specifically 
targets the technology domain in fostering grandparents-grandchildren 
connectedness utilizing Google Scholar and Scopus. Key terms related to the 
topic were defined as below. Sample search string: “older adult*” AND Youth* 
AND Technolog*.

children

youth*

grandchild*

aged

senior*

child*

grandparent*

software

intergeneration*

relations

"social media"

“cross-generational”

connect*

communication*

device

technology*

computer

application

intervention

technolog*

digital

Inclusion criteria

 Published in the English languag

 Contained people aged below 21 and those over 50 years of age

 Peer-reviewed primary research (e.g. journal and conference 
publications)

 Design or use of technology with the specific intention of fostering 
connectivity between grandparents and grandchildren

Exclusion criteria

 Programs or interventions where the design or use of technology 
was not a focus (e.g. summer camps, mixed residences, etc.)

  Literature, scoping, systematic and other reviews.

3.2.2 Results of the review

For each selected study, critical metrics were extracted from the publications, 
including the strategy behind the technology (its nature and the mechanisms 
through which it facilitates connections between grandparents and 
grandchildren), the types of shared experiences it enables, and the maturity 
level of the product. Additionally, to augment comprehension, images of the 
products (if there is one) were incorporated, providing a visual aid to better 
understand the technological solutions discussed in these studies.
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Authors/Pictorial description Strategy of technology Practices of shared experience Maturity of the product

Vanden Abeele & De Schutter. (2010)

Four selected mini-games from Mario 
party 8 with respect to three design 

rational: enactive interaction, 
competition, accerleration, which 
stimulate intergenerational play.

Digital Multi-
player games

existing 
product on 

market

Amaro et al. (2016)

A drawing app called NotesHD was 
provided to grandmother and 

granddaughter, interactions and 
communications about building their 
family tree is the main activity during 

the engagement session.

Drawing

Family history

existing 
product on 

market

Wallbaum et al. (2018)

StoryBox, a tangible device that 
allows sharing photos, tangible 

artifacts, and audio recordings of 
everyday life. It facilitate children to 
actively sharing their drawings and 
handwritings and creatings to their 

grandparents. 

Drawing

Creating


Sharing personal life

experimental 
prototype

Forghani et al. (2018)

G2G is a calendar sharing system 
that providing grandparents and 

grandchildren with an awareness of 
each other’s lives to support 

conversations.

Sharing agenda
experimental 

prototype
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Authors/Pictorial description Strategy of technology Practices of shared experience Maturity of the product

Vutborg et al. (2010)

This device is to provide conversation 
context for grandparents and 

grandchildren by combing story 
books (on left) and drawing (blank 

area). Also photos can be shared to 
facilitate the conversation.

Storytelling

Sharing photos


experimental 
prototype

Carlsson et al. (2017)

eBee is a game that integrates quilting 
and so� circuits with the goal of 

bridging the disparate communities of 
making and crat�ing through 

intergenerational play.

Board game
 experimental 
prototype

Cerezo and Blasco (2019)

The intergenerational experience 
carried out in an Interactive Space 

where tangible and gestures 
interaction are used to participate in 

pervasive gaming experiences.

Digital Multi-player 
game


experimental 
prototype

Wei et al. (2023)

The VR platform provide 
participants with various activities 

such as playing pingpong, chatting, 
showing emotional expressions

VR game
experimental 

prototype
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Authors/Pictorial description Strategy of technology Practices of shared experience Maturity of the product

Davis et al. (2008)

The Magic Box is cultural probe 
which is used to transport gifts 

between grandparents and 
grandchildren.

Sharing family history

Sharing food

experimental 
prototype

Derboven et al. (2011)

The game is a “shopping game”, in 
which the players have to memorize 

items on a common shopping list and 
put them in shopping cart.

Brain training/
memory game

experimental 
prototype

Gomes et al. (2018)

ViseuInterAgeStories Project promote 
intergenerational collaborative 

interaction by gather children and 
elderly to create collaboratively stories 

about places of their city.

Drawing

Creating stories

experimental 
prototype

Lankes et al. (2018)

Co-smonauts is an 
intergenerational collaborative co-

located game installation for a 
museum context foster the social 
exchange between old and young

Digital multi-
player game

experimental 
prototype
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Table 2. An overview of existed applications to foster intergenerational connectivity

Authors/Pictorial description Strategy of technology Practices of shared experience Maturity of the product

Morganti et al. (2016)

a website designed to support 
intergenerational reminiscence. The 

website allows older persons to 
capture, digitally archive, and share 

their memories encapsulated in 
letters, newspaper clippings, 

postcards, photos and videos to 
children.

telling personal 
experiences

experimental 
prototype

Qiu et al. (2023)

coroot is a collaborative planting 
system which allows young people and 

their grandparents to water each 
other’s vegetables at a distance and to 

harvest ripe vegetables through 
collaborative watering

Gardening
experimental 

prototype

Zargham et al. (2015)

This is an ambient photo display that 
allows a small group of users to keep 

in touch through a kind of visual 
twitter feed of concurrent 

photographs from their mobile 
phones

Sharing photos
experimental 

prototype

Pedell et al. (2014)

Three Technology Probes were 
used to facilitate intergenerational 
fun interactions: collage showing 
photographs and text messages. 

Electronic Magic Box letting 
participants to play a maze game. 

Storytelling support creation 
besides e-books of storybook.

Sharing photos

Storytelling


Game

experimental 

prototype
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3.2.3 Conclusions 

The form of the game has been widely used to facilitate meaningful 
interactions between children and grandparents. De Schutter and Vanden 
Abeele (2010) tested four selected mini games from Mario Party 8 and 
formulated three design rationales: enactive interaction, competition, and 
acceleration, which stimulate intergenerational play. Carlsson et al. 
(2017)designed a game that integrates quilting and circuits to bridge the 
disparate communities of making and creating through intergenerational play. 
Cerezo and Ana Cristina Blasco (2019) designed the intergenerational 
experience carried out in an interactive space where tangible and gesture 
interaction is used to participate in pervasive gaming experiences. Lankes et al. 
(2018) developed Cosmonauts, which is an intergenerational collaborative co-
located game installation for a museum context to foster the social exchange 
between old and young. The potential of using VR games to engage children 
and grandparents is also explored, Wei et al. (2023) described a VR platform 
that could provide participants with various activities such as playing ping-pong 
games. 


Besides games, another occurring topic is sharing and exchanging. Wallbaum 
et al. (2018) introduced StoryBox, a tangible device that allows the sharing of 
photos, tangible artifacts, and audio recordings of everyday life. It facilitates 
children to actively share their drawings handwritings and creatings with their 
grandparents. G2G (Azadeh Forghani et al., 2018) is a calendar-sharing system 
that provides grandparents and grandchildren with an awareness of each 
other’s lives to support conversations. Davis et al. (2008) tested the magic box 
that could “transport” gifts between grandparents and grandchildren. 
Zargham et al. (2015) presented an ambient photo display that allows a small 
group of users to keep in touch through a kind of visual Twitter feed of 
concurrent photographs from their mobile phones. 


Telling stories, including family stories is also a popular form to connect 
children and grandparents. Amaro et al. (2016) discovered that when a drawing 
app NotesHD was provided to grandmother and granddaughter, interactions 
and communications about building their family tree were the main activity 
during the engagement session. Vutborg et al. (2010) proposed a design that 
uses drawing and photo sharing to facilitate fun conversations between 
children and grandparents during storytelling activities.

Morganti et al. (2016) provided a website designed to support 
intergenerational reminiscence. The website allows older persons to capture, 
digitally archive, and share their memories encapsulated in letters, newspaper 
clippings, postcards, photos, and videos with children. Besides these activities, 
some other designs tried to involve children and grandparents in other ways 
such as drawing (Cristina Azevedo Gomes et al., 2018), gardening (Qiu et al., 
2023), and building blocks (Evropi Stefanidi et al., 2023).


These studies offer important insights into activities that facilitate bonding 
between children and grandparents, particularly through the use of new 
technologies. However, they primarily address challenges related to 
geographical distance and overlook the dynamics of children and grandparents 
who are in close proximity and engage in physical interactions. Moreover, while 
technology often seeks to augment traditional shared activities such as 
storytelling, its success depends on the users' intrinsic interest in these 
activities. If children and grandparents do not inherently enjoy storytelling, 
then technologically augmenting this activity may not effectively strengthen 
their bond. It is essential to consider whether the activity itself- regardless of 
technological enhancement- resonates with children and 
grandparents.Understanding user preferences for shared experiences and the 
underlying motivations enables the identification of opportunities for 
meaningful technology integration in intergenerational interactions. 


Our research focused on understanding how design can facilitate bonding 
between children and grandparents in face-to-face settings through meaningful 
shared experiences. We aim to answer the following research questions in next 
phase:

RQ3: What shared experiences are favored by children and 
grandparents?
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4.1 development of the activity cards
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4.2.1 Sentiment analysis


4.2.2 Group Clustering


4.3.3 Thematic analysis

4.3 mixed analysis methods

4.3.1 Attitudes towards activities


4.3.1 Factors


4.3.2 Design guidelines 

4.5 Conclusions

summary: 

This chapter focuses on refining the design 
space from the broader concept of shared 
experiences to specific focal points by 
conducting interviews with target users.


The chapter is organized as follows: Section 
4.1 outlines the development of activity cards 
employed as prompts during the interviews. 
Section 4.2 elaborates on the execution of the 
interviews. This is followed by Section 4.3, 
which introduces a mixed-methods analysis 
approach. The chapter concludes with the 
presentation of the interview results and key 
findings.



Chapter 4 Interview and Analysis
4.1 development of the activity cards
Getting insights from 3.2.3, we know that assessing the inherent appeal of 
activities for both children and grandparents is crucial. By grasping user 
preferences and motivations for shared experiences, we can pinpoint where 
technology can enrich intergenerational engagement meaningfully. In this 
section, a framework categorizing activity types based on existing literature on 
how technology facilitates connections between children and grandparents is 
defined.

RQ3: What shared experiences are favored by children and 
grandparents?

Our categorization process, drawing inspiration from Pedell et al.'s in-situ 
observations, focuses on understanding key elements of shared grandparent-
grandchild experiences [33]. Five primary goals emerged from Pedell et al.'s 
structure of intergenerational fun: play, gift, show and tell, look and read, and 
communication. Recognizing the variability in these categories, from specific 
(e.g., show and tell) to broad (e.g., play), we ensured a comparable level of 
abstraction in our thematic analysis. This approach led to the identification of 
four key themes: Game, Telling/Reading, Making/Creating, and Sharing 
Context. 

Game: Emphasizes playful, cognitive interactions suitable for all ages, 
enhancing teamwork and competition.

Telling/Reading: Focuses on narrative activities, fostering emotional 
connections and family history awareness.

Making/Creating: Involves joint creative investments, from crafts to cooking, 
producing tangible results of collaboration.

Sharing Context:Pertains to sharing everyday life aspects, strengthening 
presence awareness and connectedness.

Theme Activities

Telling/Reading

Game

Making/Creating

Sharing context

 Board games/Cardgame
 Digitalmulti-player gam
 Mixed reality gam
 Brain training game

 Reading books
 Telling family stories/ personal experience
 Storytelling


 Drawing/Handcraft
 Building projects
 Cooking
 Gardening

 Sharing photos
 Sharing agenda 
 Sharing personal environments/spaces

Table 3. Activity types and themes

Four overarching themes were identified, under which a total of 14 distinct 
activities were selected and categorized to align with these themes (Table 3). 
These shared activities were also collected from the literature, and we found 
that most studies apply technology in home settings. The gap we defined is 
how to connect children with their grandparents in physical meet ups. 
Although in reality, it involves outdoor activities, we decided to focus on home-
based activities to maintain a clear research direction and foundation.


To answer RQ3, conducting interviews are key process, through which we can 
gain direct insights from both groups. Chapter 4.2 will detail this segment. 
From previous design experience, using tools or props in the interview can 
significantly help in facilitating the process, especially with children and elderly 
groups. Providing some visual stimuli would be a good way to make the 
interview more engaging and less formal, thereby encouraging openness and 
ease of conversation. Besides, it can ensure that each interview covers a 
consistent set of topics, making the data more uniform and comparable across 
different interviews. 


To aid interviews, each card was designed with specific features for ease of use 
(Figure 4). In the end, a set of 14 activity cards (Figure 5) were designed and 
printed out as interview prompts.
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MAKING/
CREATING

Drawing/Handcraft

Tekenen/Handvaardigheid

back side front side

Color-
Coding

Activity 
Theme

Bilingual 
Labels

Real-life 
Photos

Cards are color-coded to 
represent four activity 

categories, allowing for 
quick identification.

The theme shows which the 
category that activity 

belongs to. 

Each card includes activity names 
in both English and Dutch, to 
make sure that participants can 
have a good understanding of 
the activity.

Cards feature real-life photos of 
grandparents and grandchildren, 
focusing discussions on their 
activities and providing context for 
interviewees to share experiences.

Figure 4. example of the design of activity card

Figure 5. overview of the activity card set used in interview

GAME
TELLING/
READING

Board Game/ Card Game

Bordspel/kaartspel

Digital multi-player game

Digitaal multiplayerspel

Mixed reality game

Mixed reality-spel

Brain training game

Hersentrainingsspel

MAKING/
CREATING

Drawing/Handcraft

Tekenen/Handvaardigheid

Building projects

Bouwprojecten

Cooking

Koken

Gardening

Tuinieren

SHARING 
CONTEXT

Sharing photos

Foto's delen

Sharing agenda or making plans 
for an activity together


Agenda delen of samen plannen 
maken voor een activiteit


Agenda delen

Sharing  personal 
environments/spaces


Persoonlijke omgevingen/
ruimtes delen


Reading books

Boeken lezen

Telling family stories and share 
personal experience


Familieverhalen vertellen en 
persoonlijke ervaringen delen

Storytelling

Verhalen vertellen
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4.2 Users’ interview with children and 
grandparents

To move from theory to practice, it is imperative to gain a more nuanced 
understanding of the actual needs, preferences, and challenges experienced by 
these target groups. This understanding is crucial in identifying potential areas 
for improvement and innovation within the design space. Consequently, 
conducting interviews emerges as a necessary step in this process. We aim to 
answer these two questions with the interview process:

RQ3: What shared experiences are favored by children and 
grandparents?

RQ4: What underlying factors within these activities influence 
their intergenerational connectedness?

4.2.1 Designing interview questions

We have two main goals in this step 1. Knowing their preference and emotions 
for the activities. 2. Finding underlying factors that improve/hinder the shared 
experience. We developed questions from four aspects: activity reflection, 
emotional reflection, suggestions and improvements. 


Here is the questions taking example from the children’s side, grandparent will 
be asking the same question.

1
Activity Reflection

Can you describe the scenarios that you 
do this activity with your grandparents? 2

Emotional Reflection
How did doing the activity make you 
feel? What is your favorite part about 

doing this activity with your 
grandparents? Why? (e.g. we can 

communicate, i can learn something, just 
accompany or being there)

3
Suggestions

If you have a superpower or magic, how 
would you like to use it in the activity to 
make you like doing it more with your 

grandparents? 4
Connectedness

How close do you feel when you are 
doing this activity with your 

grandparents? why?

Figure 6. emocard used in the interviews
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In conjunction with the primary questions posed for each activity card, our 
approach includes a set of questions designed to gather basic information, 
focusing primarily on the duration and frequency of interactions between 
grandparents and grandchildren. Additionally, supplementary questions are 
integrated to explore potential activities that may not be represented in the 
cards. This comprehensive approach ensures a thorough exploration of the 
grandparent-grandchild relationship dynamic. The complete list of questions, 
encompassing both the main and supplementary queries, is available for 
detailed review in Appendix A of this report.


To enhance the depth of understanding in our interviews, emotion cards 
(Desmet, 2003) were introduced to assist interviewees in articulating their 
feelings towards various activities. This addition was prompted by insights 
gathered from a pilot test, where we discovered participants to describe their 
emotions in limited terms, predominantly as "happy" or "excited."


The introduction of emotion cards serves as a reference, particularly designed 
to facilitate a more nuanced expression of feelings and emotions among 
interviewees, especially children. These cards (Figure 6) provide a range of 
emotional descriptors, offering participants a broader vocabulary to accurately 
convey their experiences. 

4.2.2 Recruiting Participants
Due to the time and language constraints, we decided to split the interview 
process into the grandparents group and the children group. Given the rarity 
of cohabiting grandparents and grandchildren in the Netherlands, we focused 
on participants living nearby with frequent visits. Interviews were conducted 
individually for recruiting and scheduling ease. The choice to define the 
children’s age group from 8 to 12 is underpinned by several reasons:


Communication Skills: By ages 8 to 12, most children have developed a level 
of communication skills that allows them to articulate their experiences, 
feelings, and ideas more clearly, providing richer data during interviews.

Cognitive Development: Children within this age possess the cognitive 
abilities to follow complex instructions, engage in structured games, and 
understand the nuances of shared activities, which qualifies them as suitable 
candidates for this study. 


Children from 8 to 12 also can represent the group that this study aims at as 
they are in "middle childhood". This stage is a transitional period, by focusing 
on children in middle childhood, the project aims to post long-lasting effect for 
intergenerational connections.

4.2.3 interviewing children and grandparents

We recruited 5 grandparents (all grandmothers aged 55-78, median age 68) 
through local association networks, and 5 children (ages 9-11, three girls and 
two boys) from local primary school. The study focus on children aged 8-12 and 
grandparents maintaining frequent contact. Each participant, fitting the criteria 
of regular visits with their grandchild or grandparent living in the Netherlands, 
was interviewed individually for 40-50 minutes. 



The Interviews started with an Introduction to the research context, providing 
participants a brief summary followed by initial questions. These questions 
explored the regularity and nature of interactions between children and 
grandparents, such as the frequency and duration of their meetings, and the 
common spaces where they spend time together.



Upon gathering initial information, participants were introduced to a set of 
activity cards depicting shared activities between children and grandparents. 
These were presented randomly to reduce bias and maintain participant 
engagement. For each card, four questions were posed: first, participants 
recounted scenarios where they engaged in the depicted activity. Then, using 
emocard as a reference, they reflected on their emotions during these 
activities. Follow-up questions explored the reasons behind these feelings and 
their favorite aspects of the activity. Then, using emocard as a 
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reference, they reflected on their emotions during these activities. Follow-up 
questions explored the reasons behind these feelings and their favorite aspects 
of the activity. After this question, the interviewer encouraged participants to 
envision changes to the activity for greater enjoyment, asking them to use their 
imagination as if they had superpowers or magical abilities. This was designed 
to uncover their hidden desires and needs within the shared experiences. 
Following these reflections, supplementary questions explored activities not 
represented on the cards and inquired about any difficulties encountered 
during these activities.This interview session was approved by the Human 
Research Ethical Committee of TUDelft.
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1https://orangedatamining.com/

4.3 mixed analysis methods

Our research seeks to discern participants’ preferences for shared activity 
types and identify the factors that influence intergenerational connectedness. 
Additionally, we aim to determine how technology can be effectively 
incorporated into these shared experiences between generations. Sentiment 
analysis, employing the Text mining add-on of the Orange data mining 
software package1, provides a quantitative measure to assess emotional 
appreciation of activity types. It alone could not capture the nuanced reasons 
behind these emotions. Group clustering and qualitative coding, on the other 
hand, offered complementary insights. The former research seeks to discern 
participants’ preferences for shared activity types and identify the factors that 
influence intergenerational allows for the exploration of themes in participants’ 
narratives, highlighting factors that influence intergenerational connectedness. 
The latter, through Atlas.ti software affords a more granular examination of the 
data, revealing intricate patterns and relationships between codes related to 
elements that contribute to successful bonding. By understanding these 
elements, we can better determine how to integrate technology into shared 
experiences in a way that resonates with both children and grandparents, 
enhancing their connection. Each of the 10 interviews was audio-recorded, with 
subsequent transcription of the recordings. In the first round of analysis, the 
author extracted all relevant quotes pertaining to a specific activity from the 
established framework and then organized them under the corresponding 
activity types. This“complete” version of text was used in group clustering and 
qualitative coding.However, for sentiment analysis, we selectively retained 
quotes specifically expressing feelings and emotions about the activities to 
mitigate bias from leading questions. Quotes reflecting positive emotions 
based on hypothetical enhancements to activities were excluded to ensure 
authenticity in sentiment representation.

4.3.2 Sentiment Analysis

Sentiment analysis was used to quantify the text data of participants' attitudes 
from interviews towards shared activities on a negative-positive spectrum 
ranging from -100 to +100, using the Multilingual Sentiment lexicon (Cerezo & 
Ana Cristina Blasco, 2019) of the Sentiment Analysis widget in the Orange data 
mining software. The input is the selective data of text from interviews, the 
preprocessing and model training for sentiment analysis were automated 
within the software and give out the outcome in value form. In the outcomes, 
positive values indicate stronger positive emotions, while negative values 
suggest stronger negative emotions.

4.3.2 Group Clustering

Group clustering involved a thematic analysis conducted by three TUD IDE 
design students (including the  author). Each quote was placed at the center of 
a Post-it note with an activity-type tag at the bottom. The text was divided into 
thirds, with each student creating Post-its for one section. After an initial round 
of independent clustering, students exchanged sections to review and add 
potentially overlooked insightful quotes.


The clustering process is It’s a bit more open variety of thematic clustering, 
where quotes that describe similar or related topics are brought together, and 
overarching, more global or abstract meanings are formulated.
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Figure 7: example of group clustering result

In Figure 7, yellow stickers show grandparents' quotes and white show 
grandchildren's quotes. Blue stickers were used to initially group related 
quotes, which were then further aggregated into meta-themes represented by 
a larger purple sticker. These meta-themes, being more abstract, capture 
overarching concepts, such as the positive impact of mutual appreciation 
during shared activities, which facilitates connection between grandparents 
and grandchildren. Full results of group clustering can be found in appendix A.
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4.3.2 Thematic Analysis
We took an inductive approach (Tammisalo & Rotkirch, 2022) to develop codes 
from the interview data using Atlas.ti software. Table 4 shows the code 
schemes. The author initially analyzed the texts from interviews, assigning 
codes, which were then reviewed by two TUD IDE designers. A total of 362 
codes (including the reoccurring ones) were defined and grouped into 22 code 
themes). Throughout this process, the relationships between codes were 
defined and refined, arriving at a structured framework that serves as a 
guideline for designing shared experiences for children and grandparents. 

Code themes Quotes

Attention
and 

affection

Codes

Grandparent P2: “Kids are Very happy and very 
clever, and the other one, a little less, but in her 
way, in his way, just as lovely.”

Grandparent P2: “I'm proud that they try it(sewing). 
It's my thing and they want it to be their thing.”

Grandparental affection


Attention from  grandparents


Recognition from  children


Shared emotional  experience

Grandchild P3 :”Sometimes I don't really 
understand it and I can't start and my grandma 
starts doing her own stuff.”

Grandchild P3 :”I can tell when something really 
nice happens at school I tell them when I do 
reading or cooking.”

Table 4: Example of coding schemes

RQ3: What shared experiences are 
favored by children and grandparents?



RQ4: What underlying factors within 
these activities influence their 
intergenerational connectedness?


sentiment analysis is applied 
to answer RQ3.

group clustering plus 
thematic analysis are applied 

to answer RQ4.

+

QUICK OVERVIEW34



4.4 Findings from the analysis

4.4.1. attitudes towards activity types (sentiment analysis)
The dataset encompasses sentiment values from 10 participants across 13 
activities, including a total of 130 data points. Due to the participants' lack of 
experience with VR/AR games and the associated difficulty in imagining this 
activity, VR/AR games were excluded from the analysis owing to insufficient 
data. All of the value has been rounded to two decimals and the activity 
followed the order of high to small. 


The mean sentiment value, calculated as the arithmetic average of all 
sentiment scores for each activity, serves as an indicator of the general 
sentiment towards that activity. Children’s preferences greatly vary from 
grandparents’ preferences. For instance, grandparents like telling stories, 
including family stories better (Table. 5), while children like games and cooking 
with grandparents (Table 6). 

ActivityRank Sentiment Score  –Grandparents

1


2


3


4


5


6


7


8


9


10


11


12


13


Storytelling


Family stories


Drawing/handcraft


Gardening


Brain training games


Personal environment


Agenda


Cooking


Sharing photos


Board/ Card games


Reading


Digital games


Building projects


7.64


6.73


6.52


4.99


4.47


4.38


4.08


3.76


3.66


2.96


2.86


2.81


0.67


Table 5: Sentiment value of grandparents’ group

ActivityRank Sentiment Score  –Grandchildren

1


2


3


4


5


6


7


8


9


10


11


12


13


Cooking


Brain training games


Board/Card games


Gardening


Drawing/handcraft


Building projects


Family stories


Agenda


Digital games


Reading


Sharing photos


Personal environment


Storytelling


6.81


6.58


6.19


5.42


5.25


5.22


5.10


4.28


2.89


2.71


2.33


2.17


1.25



Table 6: Sentiment value of childrens’ group

The mean sentiment value for each activity, combining scores from both 
grandparents and grandchildren, is reflected in Sentiment-avg (Average 
sentiment). It serves as an indicator of overall sentiment across generations. 
(Table. 7). Activities like 'Family stories' and 'Drawing/handcraft' rank high in 
average sentiment, indicating their popularity among both groups. Conversely, 
'Reading' and 'Digital games' show lower averages, possibly reflecting less 
engagement or appeal.


We also determined the variance in absolute difference between sentiment in 
children and grandparents for each activity (sentiment difference, Table 8) 
Notable divergences in children's attitudes towards storytelling and building 
projects with grandparents suggest a potential attitude gap. Conversely, 
sentiments regarding digital games and reading are consistent across both 
groups.
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ActivityRank Sentiment Score  –
Average

1

2

3

4

5

6

7

8

9

10

11

12

13


Family stories

Drawing/handcraft

Brain training games

Cooking

Gardening

Board games

Storytelling

Agenda

Personal environment

Sharing photos

Building projects

Digital games

Reading


5.92

5.89

5.52

5.28

5.20

4.57

4.45

4.18

3.27

3.00

2.94

2.85

2.79


ActivityRank Sentiment Score  –
Difference

1

2

3

4

5

6

7

8

9

10

11

12

13


Storytelling

Building projects

Board/Card games

Cooking

Personal environment

Brain training games

Family stories

Sharing photos

Drawing/handcraft

Gardening

Agenda

Reading

Digital games



6.39

4.54

3.24

3.05

2.21

2.11

1.64

1.32

1.27

0.43

0.20

0.14

0.08


Table 7: Average sentiment value of each activity

Table 8: Value of sentiment difference of each activity

RQ3: What shared experiences are favored by 
children and grandparents?



The sentiment value tables show to group’s 
attitude towards each activity, children’s 
preferences greatly vary from grandparents’ 
preferences. Children like cooking most, 
followed by physical games(board/card games 
and brain training games, grandparents like 
storytelling, no matter stories from books or 
sharing their family stories.



The sentiment analysis in our study indicates 
that there is no singular 'best' solution or a 
specific type of activity that universally enhances 
intergenerational connections. Given this 
complexity, it becomes imperative to correlate 
these findings with qualitative methods. 
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4.4.2 why do these shared activities make them 
connected/not connected?

The results were based on the text (quotes from the interviews), unlike 
sentiment analysis using very specific filtered data (focusing solely on 
emotional responses), this result was based on the complete data version 
containing all relevant quotes pertaining to a specific activity. Full list will be 
shown in appendix X

Positive Factors

The listed positive factors are presented in order of their frequency of being 
mentioned by participants (number of post-its), reflecting their prominence in 
the shared experiences. Key positive factors in shared activities include a 
balance of interest, where grandparents often prioritize children's preferences 
while ensuring mutual enjoyment. Educational value is a significant 
consideration, with a focus on personal growth for children, who show keen 
interest in learning practical skills like cooking. Role definition within activities, 
allowing for individual contributions, is crucial. Emotional connection often 
transcends the activity itself, fostering mutual appreciation of skills and talents, 
leading to collaboration and assistance. Activities should be inclusive, catering 
to all ages, with an appropriate level of difficulty to maintain engagement 
without causing frustration. The overarching goal for both children and 
grandparents is to have engaging and enjoyable experiences.

"Grandparents often prioritize children's interests in shared activities, stating, 
'We do things that they like.' When necessary, they subtly guide activity 
selection to ensure both of them like the activity, as one grandparent put it, 
'Last time they wanted to go to swim, but I didn't like it, so I suggested we 
go to an amusing park.'

A Balance of Interests

Grandparents view shared activities like reading, cooking, and gardening as vital 
for their grandchildren's character development, they also teach emotion 
management and resilience through games. Grandparents alway say: “Reading 
is  very important for children” Conversely, children value learning practical 
skills through these activities, such as cooking, that extend beyond formal 
school education.

Educational Value
Joy and fulfillment are experienced by grandparents when they actively 
contribute and feel valued. It’s important that they can find their roles in the 
activity and contribute in their own ways. Moreover, grandparents emphasize 
the importance of consistent attention from their grandchildren during these 
interactions. 

Self-worth(Contribution)
In their shared experiences, both grandparents and grandchildren underscore 
the significance of “doing things together”, highlighting the value of active 
collaboration in their interactions. Grandchildren show a distinct preference for 
activities that involve "action" or physical movement.

Action and Collaboration
Both grandparents and grandchildren favor age-inclusive games, emphasizing 
the value of family-wide participation. These games must balance challenge and 
accessibility, fostering an environment of 'fair competition' as perceived by 
the grandchildren. One noted, “He is cheating, but it’s also nice I like it”, 
highlighting the importance of equitable play that equally distributes winning 
and losing, ensuring engagement and fairness.

Inclusive & Challenges
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Boring
Negative Factors
The identified obstacles in grandparent-child connections are sequenced by 
the number of participant mentions (as indicated by the number of post-its), 
illustrating their negative impact on the quality of shared experiences. The 
primary obstacle in child-grandparent connections is incapability, often 
stemming from complex activity rules or procedures. Grandparents' lack of 
confidence, slower reaction times, and limited technology skills can lead to 
frustration, diminishing their participation. Children noted dissatisfaction with 
grandparents' passive involvement, they prefer more active and collaborative 
involvement from grandparents instead of just watching. The notion of 'fun' is 
crucial; children tend to disengage from activities they find boring. 
Additionally, generational differences in what is considered 'fun' pose 
challenges. Grandparents' attempts to suggest enjoyable activities sometimes 
miss the mark with children's entertainment preferences, leading to a 
disconnect. For instance, while grandparents find joy in collecting leaves to 
create art, children may perceive this activity as dull, leading to a lack of 
enjoyment and a diminished sense of connection during the experience. The 
participant said: “But sometimes it was not always fun, grandfather thinks it's 
fun to get the leaves and things like that but I don’t think so.” Time constraints 
also emerged as a factor impacting shared experiences, some activities take 
too long so there is not enough time for their shared involvement.

Children generally show a strong aversion to activities they perceive as boring, 
which consequently diminishes their motivation to participate in these activities 
with their grandparents.



A notable challenge arises from the differing perceptions of what constitutes 
"fun" between the two generations. There are instances where grandparents, 
with the intention of proposing enjoyable activities, suggest ideas that do not 
align with the children's understanding of entertainment. The child said: “But 
sometimes it was not always fun, grandfather thinks it's fun to get the 
leaves and things like that but I don’t think so.”This discrepancy can lead to a 
disconnect, where the grandparents' well-intentioned proposals fail to resonate 
with the interests and preferences of the grandchildren.


Boring

Incapability, manifesting in various forms, significantly hinders the participation 
of both grandparents and grandchildren in shared activities. One such barrier 
arises from complex rules or procedures of games that prove too challenging 
for the participants. Additionally, factors such as grandparents' lack of 
confidence, lower reaction pace, and limited technology skills can lead to 
frustration, further discouraging their involvement.

Incapability
Concentration is crucial for successful grandparent-grandchild shared activities. 
Dissatisfaction arises among grandchildren when grandparents appear 
distracted, diminishing the interaction's quality. One grandkid said:” I don’t like 
When I don't really understand it and I can't start and my grandma starts 
doing her own stuff.”  Grandchildren prefer their grandparents' active and 
engaged participation, they want grandparents being fully present and 
responsive during these activities.

Lack of Concentration
In child development, recognizing the dynamic nature of interests—shaped by 
evolving personality, gender identity, and age—is key. This variability poses 
challenges in creating activities that cater to individual preferences and ensure 
engagement and effectiveness.

Dynamic of Interests
Children's desires for more frequent engagement face constraints like time 
availability, dependency on external conditions like weather, and the need to 
balance screen time with the rise of technology use. These factors are essential 
in planning and managing shared activities effectively.

Time/Frequency
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4.4.2 Guidelines for designing shared experiences that 
effectively connect children and grandparents

This analysis uses the same data of all relevant quotes pertaining to a specific 
activity but analyses it through thematic analysis, with a specific focus on 
elements that contribute to successful bonding.


During the coding process, themes were consistently labeled as nouns to 
maintain focus and facilitate grouping. Smaller code groups were merged into 
broader themes for clarity and coherence. For example, codes like 'emotional 
guidance,' 'encouragement,' 'patience understanding,' and 'supportive 
presence' were merged into a larger theme labeled 'Support.' Additionally, 
relationships between themes were carefully identified. For instance, the 
'manifestation of talent/skills' theme was linked to 'genuine achievement,' 
illustrating how showcasing abilities contributes to positive experiences.  

Themes were categorized into four layers according to the graph (Figure 8):


The framework's hierarchy is structured from the most fundamental to the 
most advanced levels of shared experience design (from bottom to top). The 
foundational layer sets prerequisites determining participant involvement. The 
technique layer outlines specific, actionable approaches. At the strategy level, 
the focus shifts to broader, more conceptual guidance for interaction design. 
Culminating at the top is the end goal layer, which articulates the desired 
outcome of the activity.

Prerequisite

Techniques

Strategies

End goals

inclusivity and low threshold of participation.

Exploration, Education and learning, Support, Collaboration, Habituality.

Engagement, Mutual enjoyment, Positive experience.

- essential conditions for generations to involve in

- practical methods to support the strategies

- strategies to fulfill the end goals

- main purpose and goals

Attention and affection, Fairness in competition, Genuine achievement, Manifestation of 
talents/skills,Laughing and humor,Physical and tangible interactions, Justified challenge

Figure 8. structure of the design guidelines
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In order to offer more comprehensive insights and facilitate comprehension of 
the outcome derived from thematic coding, this section presents more codes 
and how they are categorized (Table 9 to Table 12).

Code themes QuotesCodes

Table 9: Example of theme”low threshold of participation”

Table 10: Example of theme”engagement”

Low 
threshold of 
participation

“we don’t have that much LEGO at 
our place for them.” (GP2)


“Yeah games for older kids it's hard.  I 
can't really understand when they 
explain but then it's really hard to do 
it.”(GP4)


available resources


ease of doing


limitatons of grandparents
 “he likes drawing, but I'm not a 
drawing. I'm not so good at it.”(GP3)

Code themes QuotesCodes

engagement

“But sometimes it was not always 
fun, grandfather thinks it's fun to get 
the leaves and things like that but I 
don’t think so.” (GC5)


“I like it when we are really getting into 
the games and we like it when we play 
it for a long time.” (GC2)


no boredom


immersive engagement


visual engagement


timeless appeal


“when we are telling family stories, 
we use computers, the photo list, the 
digital ones.” (GP5)

“they're all games from my children 
so it's games their parents used to 
play so I feel joy because i still see 
them enjoy a really old game that's 
like 25 years old.” (GP3)

Code themes QuotesCodes

support

“A little help to my granddaughter, 
but not too much.” (GP5)


“And cooking, yes it's beautiful, when 
the cook is burnt, or It’s too hard, but 
they'(grandkids)re preparing, that's the 
lovely thing.” (GP2)

balanced help to children


patience and understanding


emotional guidance


supportive presence


“We also really have to learn to cope 
with their crush” (GP3)

“I am just sitting next to them to 
help them if they don't know how to 
go but they can do it all by 
themselves.” (GP3)

Table 11:  Example of theme”support”

Table 12:  Example of theme”fairness in competition”

Code themes QuotesCodes

fairness in 
competition

“My granddaughter said why does 
grandma always win, it’s not fair” 
(GP2)


“I always seek for a balance between 
her and her brother, so I help her a little 
but not to much” (GP5)

perceived fairness of children


mediating for fairness


feeling of competition


fairness


“My favorite part is counting who 
wins” (GC1)

“That is very frustrating for her if her 
brother always wins.” (GP5)
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prerequisite of the activities

This layer presents essential conditions for generations to involve in, it 
highlights the inclusivity and low threshold of participation as prerequisites 
for designing shared experiences for children and grandparents. While our 
focus was on children aged 8-12, it's common for others, such as siblings or 
parents, to participate. Hence, activities must accommodate a wide age range. 
Additionally, a low participation threshold is crucial; activities should be easily 
understandable for both children and grandparents and not require excessive 
resources. The 'difficulty' factor, frequently mentioned in interviews, 
underscores the need for activities to be accessible and manageable for all 
involved.


Examples of pictures showing related interaction qualities are introduced: 

Prerequisite
inclusivity and low threshold of participation.

- essential conditions for generations to involve in

Figure 9: images showing inclusivity of the 
activities, from Shutterstocks and iStock 

Figure 10: images showing low threshold 
participating of the activities, from Shutterstocks 
and iStock 

inclusivity 
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- practical methods to support the strategies
Attention and affection, Fairness in competition, Genuine achievement, Manifestation of 
talents/skills,Laughing and humor,Physical and tangible interactions, Justified challenge

Techniques

how to achieve: (technique level)
This layer provides corresponding approaches that could effectively facilitate interaction and thus support the strategies for achieving the end goal.


Attention and affection: children and grandparents both seek attention from the other side and want recognition, affection is a key component of emotional 
bonding.


Fairness in competition: When activities involve competition, perceived fairness is crucial. This ensures that both children and grandparents feel engaged and 
valued.


Manifestation of talents/skills: showing talent or skills provides a natural path towards collaboration or education.


Genuine achievement: activities that enable a sense of accomplishment, fostering pride and a shared sense of success, support the aforementioned strategies.


Laughing and humor: Incorporating elements of shared humor in activities can create a light-hearted atmosphere, encouraging joyful feelings. 


Physical and tangible interactions: activities involving physical or tangible elements can strengthen the sense of physical togetherness and connection.


Justified challenge: Introducing appropriate challenges can increase engagement, especially when they are challenging enough to be engaging but not so difficult as 
to cause frustration.

Attention and affection

Figure 11: images showing attention and affection of the 
activities, from Alamy and iStock 

Manifestation of talents/skills

Figure 12: images showing manifestation of talents/skills 
of the activities, from Alamy and Dreamstime

Fairness in competition

Figure 13: images showing fairness in competition of the 
activities, from Alamy, Adobe Stock and Dreamstime
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- practical methods to support the strategies
Attention and affection, Fairness in competition, Genuine achievement, Manifestation of 
talents/skills,Laughing and humor,Physical and tangible interactions, Justified challenge

Techniques

Justified challenge

Figure 17: images showing justified Challenge of 
the activities, from iStock and getty images

Figure 15: images 
showing physical and 
tangible interactions of 
the activities, from 
Freeimages

Physical and tangible interactions
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Figure 14: images showing genuine achievements 
of the activities, from iStock and Buffer

Genuine achievements Laughing and humor

Figure 16: images showing laughing and humor 
of the activities, from Shutterstock, iStock and 
Unsplash



what to achieve (strategy level)

This layer provides strategies that, 
according to children and grandparents, 
could be employed in order to fulfill the 
intended end goal of fostering 
connectedness 


Exploration: it can provide freedom of 
exploration area for children so they can 
fulfill their curiosity and willingness to 
discover.


Education and learning: providing mutual 
learning, skill sharing between children and 
grandparents.


Support: grandparents could support 
children as unintrusive guiding, emotional 
support, they also respect the autonomy of 
children so they make themselves available 
to give any level of support that children 
request.


Collaboration: children and grandparents 
can both invest and contribute in their own 
ways.


Habituality: children and grandparents love 
the interaction and it could be developed 
into a habit or ritual between them.

Strategies
Exploration, Education and learning, Support, Collaboration, Habituality.

- strategies to fulfill the end goals

Exploration

Figure 18: images showing exploration 
of the activities, from Alamy and 
Shutterstock

Figure 19: images showing education 
and learning of the activities, from 
gettyimage

Education and learning

Figure 20: images showing support of 
the activities, from iStock and Pexels

Support

Figure 21: images showing 
collaboration of the activities, from 
Shutterstock, gettyimage and alamy

collaboration

Figure 22: images showing habituality 
of the activities, from Alamy

Habituality
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end goal

This end goal is the overarching aim of the 
activities: bonding children and 
grandparents through shared experiences. 


Engagement: Engaging activities capture 
the interest of both children and 
grandparents, maintaining their 
involvement and interaction throughout.


Mutual enjoyment: Activities that are 
enjoyable for both parties, for similar or 
different reasons. Mutual enjoyment is key 
to sustaining interest and fostering a 
positive relationship, ensuring that both 
children and grandparents look forward to 
these shared moments.


Positive experience: Activities that are 
designed to leave both children and 
grandparents with pleasant memories and a 
desire to engage in future interactions.

Engagement

Mutual enjoyment

Positive experience

Figure 23: images showing 
engagement of the activities, from 
Alamy and gettyimage

Figure 24: images showing inclusivity of 
the activities, from Shutterstock

Figure 25: images showing inclusivity of 
the activities, from Dreamstime 
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End goals
Engagement, Mutual enjoyment, Positive experience.

- main purpose and goals



Design Vison
My design vision is to use technology to create 

 shared experiences that support 
grandparents and grandchildren in during 
physical meet-ups. This experience can be achieved through 

 attention and affection, fairness in competition, 
manifestation of talents/skills, laughing and humor, physical and 
tangible interactions, and justified challenges,  
exploration, education and learning, collaboration, and habituality.

engaging, mutually 
enjoyable, and positive

strengthening their bonds 

techniques such as

or strategies such as
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4.5 Conclusions

In this chapter, we observed conducted interview with target groups, by using 
activity cards as participatory tool, we investigated their attitudes toward 
various shared experiences. We found tension fields in these attitudes, with 
children preferring games and cooking while grandparents prefer telling 
stories.  It provides a perspective that rises above the form of the activities but 
instead uncovers the underlying factors that contribute to children and 
grandparents feeling connected. This brings us to the second finding of key 
obstacles and enablers of shared experiences to child-grandparent connection. 
Finally, through the thematic coding process, the hierarchical system of 
potential prerequisites, strategies, and techniques toward achieving the end 
goal was mapped. This structured guidelines can serve as design inspiration as 
well as evaluation criteria in the later process.
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05
Towards 
Design 
Proposals
5.1 Designers’ Workshop

5.1.1 workshop material - role cards


5.1.2 creative session 1

5.2 Inverse Brainstorming

5.3 Conclusions

5.4 Presentation of Design Proposals

summary: 

This chapter described Phase 2, which aims to 
incorporate factors that affection 
intergenerational bonding into designs, and 
generate a set of design proposals.



The chapter is structured as follows: Section 
5.1 and 5.2 details the co-creation activities 
that served as the primary ideation method.  
Finally, Section 5.4 introduced the process of 
using generative AI to further develop ideas 
into storyboards. Finally, 8 design proposals in 
the form of storyboards are presented.



Chapter 5 Towards design proposals
This chapter mainly outline the procedure of phase 2 of how might we apply 
the findings in last chapter, the factors that affection intergenerational bonding 
into designs. Our goal is to create successful bonding experience for 
grandparents and grandchildren.It's important to clarify that technology need 
not be the focal point of the design. Technology itself is not necessarily to be 
center of the design, in this project, technology can be interpreted as any type 
of devices or tool, regardless of technology complexity. The aim of mentioning 
technology here is that our research base is co-use of technology. This 
expression makes the research question more connected to main research 
question. 

RQ5: How can technology be integrated into shared 
experiences to enhance intergenerational bonding?

In order to stimulate creativity, two different creative sessions with different 
participants were organized. The first session is a designers’ workshop about 
finding design opportunities directly from obstacles and enablers of shared 
experiences, and the second session is focused on creating crazy, 
unconventional ideas for connectivity in the form of inverse brainstorming. All 
creative sessions took place between 5 to 14 December 2023. The following 
paragraphs will explain in detail how the two creative sessions are composed, 
which steps are exactly taken, and what results are delivered.

5.1 Designers’ workshop

5.1.1 workshop material - role cards

The analysis has yielded significant insights; however, for the purposes of a 
creative facilitation workshop, there remains a need for a more defined 
problem statement to guide designers. Utilizing the raw themes—positive and 
negative factors—extracted from group clustering is an impractical approach 
due to its complexity and the extensive time required to elucidate each finding.


To address this, a synthesized narrative has been constructed, framing the 
insights from the perspective of the roles that grandparents and grandchildren 
assume. This narrative offers a clear summary of the group clustering data, 
aiding designers in understanding the core issues. It enables quick grasp of the 
main points, focusing on the most significant challenges in intergenerational 
interactions.


Five grandparent roles—competitor, educator, helper/supporter, collaborator, 
observer—and three grandchild roles—initiator, explorer, evolver—have been 
defined and represented as role cards. These cards feature a title, explanation, 
simple visulas and quotes, providing designers with a clear understanding of 
each concept. Examples of these role cards are shown as below . Full role cards 
can be found in appendix B.
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VS

Grandparent as a competitor

When grandparents and grandchildren are 
gaming, they compete with each other and want 
to win the game.


The problem is that grandparents and 
grandchildren can not always land on the same 
level. When grandchildren are young, 
grandparents intentionally let kids win to make 
them happy, they kids grow older, they want 
grandparents to ”fight for victory” but not 
“give it to them”. Later, grandchildren pursue 
difficult games but grandparents “don’t know 
how to play” so “it’s less interesting for me”

“I will let him win, that’s what 
grandmas always do, you don’t want 
to see the kid sad...”

“Now I have to fight (for victory).”

“Sometimes the game is too difficult, 
they want to force me to do it.”

Grandparent as a competitor

Grandchildren are attracted by novel ideas 
and activities. They mentioned that: It’s 
pretty normal to share pictures so it’s not 
special for me. But they like it when there is 
“fun and cool stuff”.


They like to explore unique experiences. 
One grandma said every grandchild loves 
the idea of a special trip: “I told them by 
every birthday you have us together we go 
out for a special day.” a boy said with 
grandparents he can do new things which 
he can’t do with parents. 

“ I like it when there are funny photos 
or cool photos.”

“we're just going to stay up a tiny bit 
later when i am at home and we  do 
fun stuff.”
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5.1.2 creative session 1

The first session took place in the afternoon of 5 December 2025 and lasted 2 
hours as scheduled. As previously mentioned, this creative session was 
designed to ideate on how to connect grandparents and grandchildren 
through solving obstacles or enhancing enablers of their shared experiences, 
four MSc design students at TU Delft (including myself) participated in the first 
creative session and the participants were recruited based on their study 
background in design. The study backgrounds and current occupations of the 
participants are shown in Table 13.

Table 13: Participants of Creative Session 1

The session process was set up based the model of creative diamond 2.0 
proposed by Heijne and Van der Meer (2019) (Figure 26).

Figure 26: The Model of Creative Diamond 2.0 (Heijne 
& Van der Meer, 2019)

Setting up

Prior to the creative exercise, participants were carefully briefed about the 
graduation project and were allowed to ask any questions to clear up any 
doubts. After the briefing, each participant was given the 8 role cards to help 
them quickly capture the core issues, the full stack of group clustering result is 
also provided in case they want to have a further and detailed check.

Figure 27: An overview of the creative session process
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Diverging

In the first part, designers tried to explore new directions, altering the general 
question of “how to connect grandparents and grandchildren through shared 
experience?” into more inspiring, guiding ones such as  "How might we 
transform familiar elements into new and unique experiences, thereby creating 
fresh opportunities?” For each role card, designers took 3-5 mins to brainwrite 
with Post-Its (Heijne & Van der Meer, 2019).


After brainwriting for each role card, participants take turns to explain their 
thoughts and what could be new and inspiring direction for the idea generation 
phase. During these process, some rough and vague ideas already popped up. 
While one person was presenting ideas/questions, the others were encouraged 
to jot down new ideas once they were inspired by the newly shared thoughts.

Figure 28: Photo taken during the first creative session

Reverging

According to Heijne and Van der Meer (2019), “revergence” refers to an extra 
sub-step after diverging ideas, which introduces activities as a kind of mental 
pause to look at all the options and produce a systematic overview (Figure 9). 
In this session, the technique chosen to reverge ideas is Spontaneous 
Clustering (Heijne & Van der Meer, 2019), which asks participants to cluster all 
the emerged ideas into five to seven groups of comparable options.

Figure 29: Photo taken during the first creative session

Idea Sketching

In the last stage, four themes emerged from Spontaneous Clustering (Figure 
29). Designers are required to brainstorm with the direction of each theme 
provided. There are in total four rounds of idea sketching, each round lasted 
about 8-10 mins. At the end, participants take turns to introduce their sketches 
to others.



5.2 Inverse brainstorming
Following a standard design workshop that yielded conventional ideas, an 
additional workshop was conducted employing the technique of inverse 
brainstorming. This technique allows designers to come up with unusual ideas 
by inverting the current situation. This session took place in the afternoon of 14 
December 2023 and lasted around 1.5 hours, three MSc design students at TU 
Delft (including myself) participated in this session. It is worth noting that the 
other two participants besides me were completely different from the previous 
session. The study backgrounds and current occupations of the participants are 
displayed in Table 14.

Participant Study Background Current occupations

P1

P2

P3

MSc. Design for Interaction

MSc. Strategic Product Design Recent Graduate

Recent Graduate

MSc. Design for Interaction Graduate Student (me)

Table 14: Participants of inverse brainstorm

Following the structure of brainstorming (provided by Co-design with kids 
toolkit from TU Delft), questions such as "What are the typical interactions in 
current shared activities?" and "What do these activities typically look like?" 
were asked, and from these responses, a list of 'normal words' was 
documented. 


The next phase involved generating the inverse of each listed word, thereby 
creating an 'inverse word list.' This list then served as a creative springboard, 
guiding participants to conceive innovative ideas. The purpose of using these 
inverse words was to stimulate unconventional thinking, with the ultimate goal 
of developing activities that enhance the connection between grandparents 
and grandchildren. This approach ensured a departure from standard ideas, 
fostering a more creative and out-of-the-box ideation process.

Table 15: Normal words and inversed words
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5.3 Conclusions
Based on the results of two creative sessions (designers’ 
workshop and inverse brainstorm) we collected a series of 
ideas. To enhance visualization and comprehension of 
these ideas, we employed generative AI, specifically Dall-E 
3 by OpenAI, as a principal tool for crafting visuals. This 
approach aids designers in more effectively 
communicating their concepts, while the resulting images 
serve to further stimulate and refine their creative process.


At the end, each idea is accompanied with one pictured 
created by Dalle-3 as visual support. Example of the 
prompts to generate those pictures are

 generate image:  a grandparent - who has a shadow of 
a bear, a grandkid - who has a shadow of a cat

 generate image: mini-crime box, and one kid act as 
detective, using magnifier to find clues and 
grandparent act as judge

 generate image: a cute and friendly physical "rumor 
machine".


Figure 30 provides an overview of the initial ideas. These 
ideas are synthesised and iterated, finally informing eight 
various ideations, this part will be addressed in next 
chapter.

Figure 30. Overview of the initial ideas
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The first co-design workshop follows the classic procedure, it requires more 
effort to prepare the materials, explanations and controlling over the whole 
process. The ideas generated are more mature because it serves for an explicit 
target (theme in figure 29).  The second workshop- inverse brainstorm offered 
a more relaxed and enjoyable atmosphere, demanding less preparatory work, 
and contributes more unconventional and innovative ideas. However, these 
ideas were less refined and needed further development. Drawing from this 
experience, I recommend incorporating additional techniques for inverse 
brainstorming to enhance idea generation. The current method relies on 
inversed words, which sometimes may not be sufficient for ideation. Employing 
strategies such as word combinations and associations, or crafting unusual one-
sentence stories from inverse words, could generate more compelling and 
creative concepts.


As the initial step of using generative AI in crafting visuals, it’s a noval 
exploration for me. We can experience the benefits as mentioned: it can boost 
designer’s speed of creating ideas. it significantly accelerates the ideation 
process for designers. Where designers previously invested considerable time 
in sketching and conveying messages, Dall-E 3 now generates intricate images 
within seconds. Moreover, its ability to interpret natural language means 
designers don’t have to type long lines of words to decribe the scenario on 
their minds. Conversely, the prompt that I used is quite simple,  it also allowed 
more variety and imagination in this process, bring new inspirations to 
designers through the stimulation of images. However, there are still some 
deficits of Dalle-3, for example, there are stereotypes as gender/ethinic bias, 
although the gender and outlook of the characters is not specified, it always 
give out while male figures. Additionally, it struggles with creating images 
containing text, with apparent spelling errors.

Conclusions of idea generation phase.
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5.4 Presentation of Design Proposals
Exploring design opportunities identified through role cards and factors 
influencing intergenerational bonding, and drawing from the preferred 
interaction quality framework outlined in the design guidelines, we developed 
a series of visually represented concepts.


In this step, since we aim to create better experience for generations. We want 
to turn each design proposal into a scenario-based storyboard. In this way, 1. It 
tells the story that how grandparents and grandchildren could use the product 
in the context. 2. It depicts the whole journey of grandparents and 
grandchildren bonding, allowing for a deeper consideration of user behaviors 
and potential reactions, thus enriching the details of the concept. 3. It provides 
more effective communication for the evaluation, as providing detailed imagery 
that immerses participants in the story.


To this end, we explored how could generative AI could be used to create 
storyboards. Unlike single image, a major problem in creating storyboard is the 
control of character as well as environment consistency. After searching and 
experimenting, we chose Dalle-3 as the main tool to generate image and we 
discovered a method for maintaining this consistency by specifying character 
appearances (repeat the words in brackets) in every prompt. An example is as 
follows:


“in a cozy living room, grandfather (a 65-year-old man with white hair, dressed 
in brown) is getting printed report with an image and waving the file to his 
granddaughter (10 years old, with long gold straight hair and blue eyes, 
wearing a pink sweater and jeans) and inviting her to explore the report 
together. flat illustration”


Ultimately, we produced 8 scenarios for each concept, resulting in a total of 64 
images, with some images subsequently refined by the authors to more 
effectively articulate the concepts.

The following pages illustrate the concept through storyboards and text 
description. It’s tight back to design guidelines through a visual representing  
the desired interaction qualities they covered. 

The Activity 
Generator

Home 
Scavenger

The Rumor 
Machine

“Silent” 
Storytelling

Fun Battling
“Dreaming” 
Cotton Candy 
Machine

Mini 
Detective

Co-plant

QUICK 
OVERVIEW
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what is that? 
grandma? so many fun 

activities to do!
build a bird 
house

let’s collect 
our points

grandma we 
earned 5 
points today!

draw a family 
picture

Traditionally, grandparents will do things that grandchildren likes to do. This machine reverses the roles by assigning 
unexpected, mutually enjoyable tasks to both grandchildren and grandparents. Its core mechanism is an interactive, point-
accumulation system where users complete tasks to earn points. Accumulated points unlock a grand prize for 
grandchildren as an incentive for shared activities. The system is also designed to balance the interests and preferences of 
both age groups, thus promotes sustained engagement and cooperation.

01
The Activity Generator

Figure 31: Storyboard of concept 1
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01
The Activity Generator

inclusivity -
generating 
adaptive tasks 
suiting everyone’s 
preferences

low threshold of 
participation - the 
form of task list is 
easy to understand

genuine 
achievement- 
redeem the points 
and collect them

Manifestation 
of talents/skills 
- both of them 
can show their 
ability in tasks

physical and 
tangible interaction- 
printed paper list 
and the action of 
redeem the task list 

collaboration - 
grandparent 
and grandkid 
finish task 
together

Education - mutual 
learning from each 
other during 
completing the task

Engagement - 
balance the 
interests from 
both sides

Positive experience - 
rewarding system 
giving points and prize

prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal
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Grandpa what’s 
the scavenger 
today?!

i’m the first object! next 

object, starts with “T” 

ends with “T” and full of 

“T”, can you find it? 

you got the right answer! 
Next object is a souvenir 
that grandpa got last 
summer, can you find it?

Let’s me think, last 
summer i went to 
Sahara..

you got the right answer! 
Next object is ....

In this future-oriented, speculative scenario, household objects are equipped with smart functions, akin to Amazon Alexa, enabling 
them to interact and talk with people. Within this context, starting with a cup glows and emits light, capturing the attention of a 
child. This glowing cup presents the child with a puzzle, initiating a treasure hunt. The puzzle involves finding the next object, 
guided by clues. As the child follows these clues and solves the puzzle, they are led to a teapot. The teapot then prompts the child 
with a question related to their grandparent’s souvenirs. This question necessitates the child’s interaction with their grandfather, 
naturally facilitates a conversation about his travel experiences. The completion of the scavenger hunt culminates in a reward for 
the child. This system is designed to refresh daily, ensuring that each visit to the grandparents' home offers new puzzles and 
stories.

Figure 32: Storyboard of concept 2

02
Home Scavenger
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02
Home Scavenger

low threshold of 
participation - the 
idea of treasure 
hunting is easy to 
understand and it 
use daily objects at 
home

genuine 
achievement- final 
award and the 
completion of 
hunting

justified 
challenge - 
puzzles at all 
levels

physical and 
tangible interaction- 
kid interacts with 
physical objects at 
home

Exploration - 
child explore all 
the objects and 
stories behind

support - 
grandparents 
provide help if 
child request

Mutual enjoyment - 
kid is happy for solving 
puzzle and exploring, 
grandparents are 
happy for sharing 
stories

Positive experience - 
rewarding system 
giving points  

attention and 
affection - kid stay 
focused to 
discover clues from 
communication 

prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal
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What’s that 
grandpa?

We’ll find 
it out!

let’s read and 
discuss  this 
“rumor” report 
together!

Local Fisherman Spots 
Mermaids Singing Near 

the Scheveningen!
Local fisherman Old Joe claims to have spotted a 
group of mermaids near the harbor. According to 
his exciting tale, he was out on his boat at dawn 
when he heard beautiful singing. Following the 
melody, he saw a group of mermaids lounging on 
the rocks and he took a picture.

photo provided by Joe interviewing Joe

ans
wer

let’s reveal the 
answer! Who made 
correct judgements 
to my rumor report?

Let explore more fun 
reports together 
grandpa!

03 The 'Rumor Machine' is a concept designed to generate humorous rumors, each accompanied by playful 'evidence' such as altered 
photos, comical witness accounts, or mock news reports. This machine is intended to spark lively debates between grandparents 
and grandchildren, challenging them to assess the veracity of each rumor. Through analyzing the evidence, posing critical questions, 
and discussing the plausibility of the scenarios, this interactive experience not only entertains but also educates. It blends elements 
of humor with educational aspects, promoting critical thinking about media literacy and bonding through shared laughter.

The Rumor Machine

Figure 33: Storyboard of concept 3
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prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal

03
The Rumor Machine

low threshold of 
participation - 
machine 
automatically do 
the printings and 
giving answers

laughing and 
humor - 
generating 
humorous 
rumors

Education - 
child and 
grandparent 
learn about 
media literacy

Engagement- through 
funny reports and both 
generations are 
immersed in debating

Fairness in 
competition - 
debate the report 
is true or false

inclusivity - 
everyone can join 
the discussion
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04 In this interactive storytelling system, participants select characters to act as, using their body movements to control shadows and 
bring stories to life. The system responds to narrative cues, such as setting changes or character introductions, by altering visual 
elements like the background or adding new character shadows. For instance, a grandfather playing a bear and a grandson playing 
a wolf can navigate through an evolving story, with the system adding elements like a jungle scene or a dancing fox shadow based 
on their narrative inputs. This system elevates traditional storytelling, intertwining physical activity and imaginative play.

“Silent” Storytelling

next character 

I want to be a 
bear

I want to 
choose the 
wolf

lets walk into a 
jungle.

after arriving at 
jungle, there 
will be a fox... 

dance with me!

we can think of 
solutions...

grandpa how are 
we going to 
cross the lake?

we can use a 
bamboo raft..

Figure 34: Storyboard of concept 4
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prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal
04

“Silent” Storytelling

low threshold of 
participation - it’s 
nature to play with 
shadows and using 
body movement 
doesn’t require 
knowledge

justified challenge 
- they use their 
creations to solve 
the problem (e.g 
cross river)

physical and 
tangible interaction- 
using body 
movements to 
control shadows

Exploration - users can 
use their creativity to 
create all characters and 
control them to do all 
movement or gestures

Collaboration - 
grandparents 
and children co-
created the story

Mutual enjoyment - 
kid is happy for being 
active and all the 
movements, 
grandparents like 
storytelling

Positive experience - 
system doing all 
variations and 
interactions

attention and 
affection - kid and 
grandparent focus 
on the shadow 
world

inclusivity - 
people of all 
age can enjoy 
the light and 
shadow 


engagement - kid 
and grandparent 
interact through 
engaging visuals 
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05 The fun battling game has three modes. The first one is bragging, grandparents and grandchildren have to compete with most 
exaggerated, unbelievable, and nonsensical bragging. Next one is focus and distract, one play as focuser and one act as distractor, 
distracted times will be recorded and compared through system. The final one id opposite words, during a designated time, every 
descriptive word (adjectives and adverbs) used in conversation must be the opposite of what is intended. This game incorporate the 
“unconventional game” with competition.

Fun Battling

Fun Battling

Bragging

Focus

&


Distract
Opposite 

words

I can speak 
fluent Pig Latin

i defeated group 
of rattlesnakes

“Our score system likes 
most exaggerated, 
unbelievable, and 
nonsensical bragging!”

I got distracted 
only 1 time!

The distractor attempts to 
distract the focuser without 
making any direct contact or 
speaking to them.

Focuser Distractor

the leaf is 
‘small”!

my icecream is 
so “warm”! 

During a designated time, 
every descriptive word 
(adjectives and adverbs) used 
in conversation must be the 
opposite of what is intended.

what?! I cannot 
hear you, you 
voice is too soft!

Haha! Grandpa, 
should be “loud” 
you lost a point!

let’s share the 
funny battling 
moments with 
others!

Figure 35: Storyboard of concept 5
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prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal

low threshold of 
participation - 
rules are easy to 
understand and 
not requiring extra 
resources

fair competition- it 
has a fair scoring 
system 

Laughing and 
humor- those 
competitions bring 
in funny elements

education - bring 
benefits to children’s 
imagination and 
language skills

Mutual enjoyment - 
through funny effect 
and rewarding system 

attention and 
affection - 
especially when they 
want to distract the 
other one

inclusivity - 
people of all 
age can 
compete


05
Fun Battling
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06 Grandparents and grandchildren take turns recording their dreams, wishes, or personal experiences. As the story or dream is 
shared, the machine initiates the creation of cotton candy. The color and flavor of the cotton candy are dynamically tailored to 
reflect the mood or key elements of the narrative. For instance, a story about the ocean might produce cotton candy with a blue 
color and a blueberry flavor. The more stories and experiences are shared, the larger the cotton candy grows. Upon completion, 
grandparents and grandchildren can take the cotton candy out from the machine and eat it together. This system not only 
encourages the sharing of stories and dreams but also creates a tangible, delightful outcome.“Dreaming” Cotton 

Candy Machine

turn your dreams 
and stories into 
cotton candy

grandmother telling her personal 
stories and experiences to the girl 
and cotton candy starts growing 
according to the story.

last time, we 

went to surfing...

 The color and flavor of the cotton 
candy change based on the mood 
or elements of the story.

The cotton candy grows larger 
because they shared more story. 
New color and flavor are added 
to it.

Figure 36: Storyboard of concept 6
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prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal

low threshold of 
participation - 
telling and sharing 
stories is normal 
and easy to do 

genuine 
achievement - at the 
end they co-create 
the big cotton candy

physical and 
tangible interaction- 
tangible, colorful 
and edible outcome!

Exploration - users can 
explore all kind of 
stories with different 
moods or elements

Collaboration - 
grandparents 
and children co-
created the 
candy

Habituality -  
providing food&snacks 
are tradition but now 
adding stories to the 
habit

Mutual enjoyment - 
kids enjoy sweetness 
and candy, 
grandparents like 
storytelling

Positive experience - 
they share and eat the 
candy together

attention and 
affection - 
attracted by story 
content and it’s 
relation to candy

inclusivity - 
people of all 
age can join 
and share 


engagement - 
creation and 
visual-engaging 
cotton candy 

06
“Dreaming” Cotton 

Candy Machine
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07 This concept introduces an interactive mystery-solving platform tailored for grandchildren and grandparents, promoting 
collaboration, critical thinking, and role-playing. The system presents a series of cases with accompanying 'evidence' and 'clues' for 
the duos to analyze and solve together. Grandparents can contribute by guiding their grandchildren through the investigative 
process, leveraging their wisdom and experience, or they can assume the role of judges, evaluating the solutions and reasoning 
presented by the grandchildren. AI could also be embedded into the system to provide various/changing mysteries to provide a 
continuous appeal to the users.

Mini Detective

The missing detective granddaughter is 
examining the report.

Based on the clue from report, 
they come to check the map.

They compared the region on 
the map and got a telephone 
number. granddaughter is listening to 

the code and grandma is 
writing down for her.

granddaughter and 
grandmother solve the code 
together.

granddaughter presents her 
findings to grandmother. 
grandmother is revealing answer.

Figure 37: Storyboard of concept 7
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low threshold of 
participation - mechanism 
similar to escape room and 
other detective games and 
easy to understand 

genuine 
achievement - at 
the end solved 
the mystery

justified challenge 
- make the puzzle 
adjustable through 
ai generation

Support - 
grandparents 
can provide help 
to solve the 
mystery

Positive experience - 
by role-playing and 
solving mystery

prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal
07
Mini Detective
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08 This system intertwines the care of a real plant by grandparents with the digital game of their grandchildren. When grandparents 
tend to the plant, such as by watering it, the system acknowledges this nurturing act and sends a notification to the grandchildren. 
This notification is accompanied by a 'energy points,' which can be used by the grandchildren to care and interact with the digital 
plant pet on his phone. It allows for the expression of affection through diverse contributions. It also facilitate more communications 
about real plant or digital plant when the kid is visiting the grandmother.

Co-plant

grandmother is taking 
care of the plant.

grandkid could use the energy 
point to feed/raise the digital 
plant and interact with it.

+5 energy 
points $

+5 energy 
points $ in 
digital plant 
system

Thanks 
grandma!

grandkid is showing his 
game achievements  to 
grandmother.

Figure 38: Storyboard of concept 8
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prerequisite

technique (how to 
achieve)

strategy(what to 
achieve)

end goal

low threshold of 
participation - 
watering plants do not 
require much effort and 
understanding

genuine 
achievement - both 
physically and 
digitally

Manifestation of 
talents/skills - skills 
for taking care of the 
plants

physical and 
tangible interaction- 
watering the plant 
and see plant grow

Education - 
grandparents can teach 
children knowledge 
about plants

Collaboration - 
grandparents 
and children 
have diverse 
contributions

Habituality -  make 
checking and 
exchanging information 
of the plants a routine

Mutual enjoyment - kids 
enjoy achievement of 
digital plant pet, 
grandparents like caring 
plants and teaching 
children

Positive experience - 
generation of energy 
points 

attention and 
affection - grandkid 
express affection 
and thankfulness to 
grandparent’s 
contribution

inclusivity -  
people of all 
age group 
can take care 
of plants 


engagement - 
both parties are 
involved in this 
activity

08
Co-plant
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conclusions of the concepts

The concepts broadly address the design qualities across various layers. For 
the first layer of inclusivity and low threshold. Most concepts are accessible and 
straightforward, lacking complex rules, making them easy to engage with. 
Concepts like the cotton candy machine and shadow play resonate with 
childhood memories, enhancing their universal appeal. However, for the home 
scavenger and mini detective, it’s hard to involve more people in the activities 
because of the mechanism. It requires more consideration of content scalability 
and the potential for broader family involvement.


In the technique layer, while all qualities are represented, some, such as 
fairness in competition and the incorporation of laughter and humor, appear 
less frequently. This disparity is understandable, given that competition and 
humor are inherently more specific and subjective elements that may not align 
universally across all concepts. The effectiveness of humor, in particular, can 
vary significantly based on content and individual personality traits.


The strategy layer sees comprehensive coverage of its qualities, though 
support and habituality emerge less prominently. There's an indication that 
grandparents may prefer active collaboration over passive support, reflecting a 
desire for meaningful and diverse contribution. This preference, however, is 
situational, as grandparents' availability and energy levels can influence their 
participation. Habituality presents a challenge, necessitating continuous 
innovation to maintain engagement and prevent boredom.


The end goal, representing the ultimate objective of fostering enjoyable and 
meaningful interactions, varies significantly among individuals. User satisfaction 
and enjoyment are subjective, making it challenging to conclusively determine 
the presence of this quality in one concept over another. So here I only provide 
some estimations with my expertise and experiences.
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reflection of storyboard creation

The images in this storyboard were generated using ChatGPT's Dalle-3. A 
notable issue encountered was the inconsistency in the characters' 
appearances across different images. This is attributable to the current 
limitations of Dalle-3 in maintaining character consistency; even direct prompts 
such as “I want the same character” have proven ineffective. To mitigate this 
issue, detailed descriptions of the characters’ facial features and clothing were 
provided, aiming to achieve maximum similarity between character 
representations. Even though, if looked carefully, there are still some 
inconsistent part such as hair styles, glasses and cloth styles.


Advantages of this strategy include:


Efficiency: The process allows for quick storyboard creation, with the 
possibility of generating a complete set within 1-2 hours.


Visual Quality: Dall-E 3 produces high-quality images that enhance the 
storyboard's visual appeal.

Challenges:


Bias: The AI tends to generate stereotypical images based on generalized 
prompts, often defaulting to white, male figures for "grandparents" and 
"grandkids," reinforcing gender and racial stereotypes. With the introduction 
of character consistency controls, the responsibility of mitigating this bias shifts 
to the designer, who must thoughtfully consider the gender and racial balance 
of the characters. However, since the database is already biased, even we 
asked for different races of people to increase the diversity, the quality of the 
image is dropping (in concept 8 the grandmother looks  different in each 
scenario, as the coherent level is inferior to other storyboard.) Another 
consideration is that to make people notice the character role effectively, we 
specified the role”grandmother” and AI give her old-fashioned clothes, also 
her body looks not fit. Exposing those images to real users might inadvertently 
perpetuate stereotypes, potentially causing discomfort among them.


Risk of Overemphasis on Details: The high quality and intricacy of the 
generated images pose a risk of diverting attention away from the core 
narrative. Testers may become preoccupied with the elaborate details of the 
images, potentially overlooking the underlying story they are meant to convey. 
Also its details might hinders people’s imagination compared to a rough 
sketch. 
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06
Proposal 
Evaluation
6.1 Expert Evaluation

6.1.1 Evaluation Session


6.1.2 Feedback from experts


6.1.3 Conclusions

6.2 User Evaluation

6.2.1 Participant Recruiting


6.2.2 Evaluation Session


6.2.3 Feedback from users


6.1.3 Conclusions


summary: 

This chapter provides a detailed report on the 
evaluation sessions conducted in Phase 3 of 
the project. Experts invloved in first to review 
the design proposals presented in the 
previous chapter, they (1)provide scores and 
rankings to concepts (2) give their feedback 
on each concept (3)validated the design 
guidelines. Grandchild-grandparent pairs 
evaluated selected concepts and give their 
feedbacks. All the feedback on each proposal 
is organized in a systematic manner to provide 
comprehensive insights into its (1) positive 
aspects, (2) points of concern, and (2) design 
suggestions for further development.




The chapter is structured as follow: each 
section offers detailed description of the 
evaluation process. Followed by feedback 
they provide and the conclusions.



Chapter 6 Proposal Evaluation

Following the generation of the eight design proposals presented in the 
previous chapter, the project entered Phase 3, the project progressed to Phase 
3, focusing on evaluation sessions to gather feedback from participants and 
target users. Initially, experts assessed and scored each concept, enabling the 
selection of the 'best concepts' for subsequent family evaluations. Post-expert 
review, the scoring highlighted standout proposals, which were then 
showcased to grandchildren and grandparents together to elicit their 
feedback. As previewed in the first chapter, Phase 3 aims to address a central 
research question, which is presented below:

RQ6: How can we evaluate to what extent the newly designed 
concepts could facilitate bonding between grandparents and 
grandchildren during face-to-face interactions?

The research question itself implies that for an effective evaluation of new 
designs, the outcome of Phase 3 must be comprehensive enough to cover a 
wide range of design ideas, ranging from educational to exploratory. We 
propose to validate the design criteria derived from the thematic analysis of 
Phase 1 interviews through expert review. Additionally, since our design 
proposals are tailored for children and grandparents, their input is crucial. 
That’s why we arranged two sessions of evaluation. In this chapter, Section 6.1 
outlines the evaluation procedures and presents expert feedback 
systematically, while Section 6.2 describes the family review setup and their 
responses to the design concepts.

6.1 Expert Evaluation

6.1.1 Evaluation Sessions

All the evaluation sessions were executed between the 31st Jan to 9th Feb 
2024, the meetings were all conducted in person individually in IDE faculty. As 
a result, 5 experts were recruited to evaluate all these ideas.The diversity of 
the recruited experts ensured that the proposals were evaluated from various 
perspectives.  The information on the recruited experts is presented in Table 
15.

Table 15: Participants of expert review

Prior to the session, all participants were provided with information about this 
master's graduation project and were briefed on the previous research 
process. The project aim of integrating technology to bond children and 
grandparents through shared experiences is underlined. In the session, we 
started by introducing the design guidelines framework, supported by printed 
visuals(in chapter 4.4.2). Experts were reminded to consider this framework 
during their subsequent evaluations.  We then presented and explained the 
eight design proposals, each accompanied by an A3 printed storyboard and a 
brief textual description. Following the presentations, experts completed a 
survey featuring a 7-point Likert scale ranging from 'unsatisfied' to 
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'satisfied.' They scored each proposal, provided reasons for their scores, and 
offered additional suggestions for each concept. The end part is framework 
validation, experts answer to what extend does these four layers affect or 
influence their evaluation, this is also in the form of 7-point Likert Scale. Upon 
the completion of the evaluation sessions, the feedback provided by the 
experts was systematically documented which will be presented in the 
following section. It is also important to mention that, with participants' 
consent, all sessions were audio-recorded and later transcribed to capture and 
analyze the experts' insights and feedback.

6.1.2 Feedback from Experts

This section delivers a detailed presentation of the expert feedback gathered 
from the evaluation sessions. Upon the conclusion of these sessions, we 
collected the surveys, examined all feedback session transcripts, and extracted 
key insights. Initially, we present the scores assigned to each design proposal. 
Subsequently, we categorize the feedback for each proposal into three areas: 
(1) positive aspects, (2) points of concern, and (3) suggestions for further 
development. Finally, we provide an overarching review of the feedback on all 
design proposals and the evaluation process itself, including the validation of 
the design framework, which concludes this section.
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01 The Activity Generator

A machine generate activities cater to both grandparents and children’s interests. 

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

In general, participants acknowledged it’s effectiveness in fostering 
intergenerational bonds through the creation of shared memories, especially its 
alignment with daily activities that yield tangible outcomes. The to-do list is 
highlighted as a visual representation of compromise and balance between 
grandparents and grandchildren. Moreover, the incorporation of gamification 
transforms potential reluctance into collaborative engagement, illustrating that 
framing tasks as part of a game enhances willingness and cooperation in 
shared activities.

E4:”it’s closer to daily activities, and it can be related to practical activities like making dinner or 
improving home environment， thus having immediate tangible outcomes for them.”

E5:”collaboration happened in a gamification way because I can imagine that if grandparents ask 
children to do something they might not willing to, but this make the process like a game”

Concerns

Expert feedback raises concerns about sustainability, noting that the machine's 
primary functions—printing and awarding points—can be replaced by other 
simpler and more sustainable alternatives like laptop screen. There is also a 
critique that the system overly burdens grandparents with preparation tasks. 
Furthermore, experts emphasize the necessity for the activities on printed list 
themselves to be  engaging for children and grandparents otherwise it could 
not support this idea.

E1:”And also maybe the grandmother is too much the entertainer here. Not really balanced 
exchange of fun because she has to do a lot.There's a list, a to-do list, and then she has to prepare 
everything.”

E3:”The activity generator could also output these other experiences, but it's about the experiences 
themselves that, that I think is what your design should be about.”

Suggestions for further development

 before the list is made out, let the grandparents and kids know each other’s 
interest and co-create this to-do list to compromise their interests. (E4

 find a alternative word for “tasks” or “to-do lists”, make it less harsh. (E5)
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02 Home Scavenger

A treasure hunting system that hints children to explore stories behind objects at grandparents’ home.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Experts highlight the value of enabling children to explore rooms through 
artifacts, with grandparents sharing the stories behind these items, fostering a 
deeper understanding between generations. This approach personalizes the 
interaction, grounding it in family histories and personal stories, making it more 
meaningful than conventional gaming. Such activities not only strengthen 
bonds but also provide a unique opportunity for children to learn about their 
grandparents' lives, which might otherwise remain undiscovered.

E5:”I really like here that this boring place of grandparents where you have to go and you don't 
have anything to play with, there's no toys, but you make it more interesting. The attributes are 
there, that a story from grandparents come alive.”

E4: “I find it more meaningful than just doing a game. Of course, it can be an interesting activity, 
but I think it's the kind of activities that the grandkids can do only with their grandparents. 
Otherwise, they may not even have a chance to learn the stories about their grandparents.”

Concerns

Experts express technical concerns regarding the system's construction and 
question its necessity, pointing out that simpler methods like text prompts, 
which could facilitate the process without imposing technical challenges on 
grandparents. Additionally, the feedback suggests a lack of knowledge 
exchange; while the system enables grandchildren to learn about their 
grandparents, it lacks mechanisms for grandparents to similarly gain insights 
into their grandchildren's lives. This imbalance highlights the need for a more 
two-sided approach to foster mutual understanding and strengthen 
intergenerational bonds.

E2:”what I feel is missing a bit is that the kid gets to know the grandparent. But I'm wondering how 
the grandparent can get to know the kid. So, I feel like maybe it's a bit one-sided.”

Suggestions for further development

 Think of a reasonable solution for grandparents to select the objects and 
create the narrative considering of their technology abilities. (E2

 Hint grandchildren to share about their lives to grandparents (E3

 Highlight the bond as the final outcome instead of gaming certificate. (E5)
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03 The Rumor Machine

A machine printed funny fake reported to facilitate debated and discussion between generations.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Experts acknowledge that discussing rumors can serve as an entertaining 
activity, with its appeal largely dependent on the level of strangeness. 
Additionally, they recognize a potential educational dimension, suggesting that 
the engagement with rumors could also offer learning opportunities, provided 
the content is thoughtfully created.

E3:”I think, um, that could be interesting if you have something that generates weird rumors and 
you could talk about this.”

Concerns

Experts express reservations about the practicality of introducing a large 
machine into the home environment, suggesting that a laptop could effectively 
implement the concept with less pollution and resources needed. The 
engagement level with the concept is noted to depend on the humor and 
uniqueness of the rumors. Additionally, there is a critique regarding the 
innovation aspect, with comparisons made to existing "black stories" card 
games, indicating a need for further differentiation the concept need to be.

E1:”large machine, i’m not sure i would like to buy a large machine in the house, you can just use a 
laptop to achieve this concept.”

E3:” in general, it all depends on how funny and how strange the rumors are,  they need to be 
entertaining of course to talk about.”

Suggestions for further development

 Integrate the rumors with personal stories or life events that grandparents 
and grandchildren have experienced together, highlighting moments where 
their lives overlap. The rumors should be crafted or chosen to reflect these 
shared experiences, or alternatively, allow them to collaboratively create 
their own rumors based on these intersections. (E5)
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04 “Silent” Storytelling

A shadow play system allows users to control the animal shadows with body movement and react to narrative stories

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Experts envision the concept as a good combination for storytelling and 
interactive play, appreciating its capacity to engage both generations together. 
They like the innovative reinterpretation of traditional elements. The 
integration of grandparents' storytelling with activities that encourage 
children's physical activity is particularly valued. Furthermore, the open-ended 
nature of the concept, allowing for diverse narrative directions, is highlighted 
as a strength.

E5:”I like here that the concept is really combining the grandparents' storytelling with the need to 
be more active as a kid. And I also think it's nice that it's very open-ended, that you could go any 
direction the story brings you.”

E1: “I can imagine that it evokes storytelling and playing a lot and grandparents and kids can be 
really together because i see a lot of playing elements here.”

Concerns

Experts question the practicality of technology requirements, noting the need 
for a large empty wall space in the home. They also express concerns about the 
longevity of engagement, speculating that the frequency of participation in 
these activities might diminish over time.

E2:” I wonder how good this will function.I also wonder like if they have like enough big wall. It's a 
bit constrained to what the grandparents and the child have at home.”

E4:” I’m considering how long both of them can be engaged with these activities. Probably 
Grandparents and kids might like these ideas but it might happened less frequently.”

Suggestions for further development

 Consider implementing triggers or prompts to initiate activities, especially if 
relying solely on participants' imagination may be challenging. Providing 
subtle hints could effectively guide users, enhancing engagement and 
creativity in the process.(E5)
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05 Fun battling

Unconventional game triggers humorous competition between grandchildren and grandparents.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Expert evaluations highlight the impact of integrating gamification elements 
into technology, emphasizing its ability to enhance user engagement and foster 
the creation of shared memories. Also, this concept is more practical and 
experts already see how it can be developed into a video game or application.

E2:”I imagine it to be a little bit like a video game they are playing on the TV or somewhere. So, it's 
very technology wise it's very tangible.I like the gamification element, and it's again creating 
memories together and playing with each other.”

Concerns

The effectiveness of these activities hinges on the pre-existing relationship and 
prior experience in similar engagements, requiring a sense of humor and 
mutual appreciation for competitive interactions between grandparents and 
grandchildren. Concerns are raised regarding the technology's role, which 
appears constrained to merely tallying points, suggesting a need for broader 
functionality to enrich the system's impact.

E4:” Unless they have already certain kind of relationship or previous experience of doing these 
kind of activities. Because it might need some humor from both sides. And grandparents and 
grandkids both need to like these kind of competitions. Maybe the people who might like it are a 
small group.”

E1:” What is the technology’s role here? Now it seems that the system only count the point so it’s a 
bit limited.”

E2:” I think the implementation of this game might be a problem.”

Suggestions for further development

 Making the game more personally related to user themselves but not 
restricted to game elements. (E4)
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06 “Dreaming” Cotton Candy Machine

A machine change people’s dreams and stories into different flavor and color of cotton candies.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

The concept is recognized for its potential to enhance children's language 
development and facilitate deeper mutual understanding. The strong emphasis 
on food as a connecting element is particularly appreciated, with the 
integration of a generative AI system adding a creative twist that generates 
novel and engaging experiences around food. Experts also value the traditional 
association of kids visiting grandparents place and they are provided with food, 
snacks, and cookies, the concept catches this point and introduces interactive 
activities centered on this theme.

E2:”It is again like that both of them can share stories and get to know each other. And they create 
something together. I feel it has lots of elements that people can look back to the childhood. I 
started to think how me and my grandma always used to make cotton candy and talk about it, so 
the element of food is very strong for me to connect.”

E5:”I like here that if you're going to your grandparents, you can always get food and snacks and 
cookies. It's kind of a big part of the tradition, but  there's now kind of an interaction related to it.”

E3:”I really like the idea that you then put a generative AI system on top of that. Then you get all 
kinds of crazy cotton candy.”

Concerns

Experts express concerns over the health implications of consuming too much 
sugar, noting that grandparents may be hesitant to encourage unhealthy eating 
habits in children. Additionally, the concept demands significant effort, input, 
and storytelling skills from both grandparents and grandchildren.

E3:”The cotton candy machine is not very healthy, although which obviously something that kids 
would like, but you don't want them to eat cotton candy all the time.”

E1:”It does not fits the idea of a sustainable world, a healthy world. if this is a future idea, I don't 
think grandmothers like to contribute to the bad health of children.”

E4:”Compared to others, I think it needs more effort from both sides.”

Suggestions for further development

 We can make the cotton candy machine produce healthier cotton candy 
(e.g. sugar-free cotton candies) (E4

 make the variations clearer to users, let them easy understand how they can 
modify the content of story and as well as change the color and flavor of 
the cotton candy. (E5)
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07 Mini Detective

Puzzle solving game for child to play as detective and grandparents play as judge.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Experts like the gamification element, and it’s grounded with escape room 
games so it’s practical and easy to understand.

E2:”I like the game elements in it, that you have like a little game and then there are like riddles you 
have to solve. Then you have to call a phone number or look up a website or everything.”

Concerns

Experts observe a potential imbalance in the interactive dynamics, where the 
grandmother predominantly assumes the role of an assistant to the child. This 
setup might limit the engagement level, as it lacks a balanced interaction 
between the participants. Drawing parallels to existing games, such as a well-
known Sherlock Holmes detective board game, suggests a familiarity with the 
concept but also showing the concept lacks a certain novelty.

E1:”Here I feel like the grandmother is only the assistant of the child. There is not a balanced 
interaction here.”

E5:”I see a little less of the personal input from both players. it's very related to kind of these 
escape rooms or I think the role playing or what it makes it special needs to be enlarged.”

Suggestions for further development

 Create a relevant content related to users’ personal life (more personal 
links)  (E5

 Making the elements of technology more obvious and necessary. (E3) 
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08 Co-plant

A planting system connect grandparents and grandchildren through real plant and digital plant.

E1


E2


E3


E4


E5

unsatisfied satisfied

Positive Aspects

Experts highlight the concept's sustainability and educational potential, 
emphasizing the mutual learning opportunities in plant care. The co-creative 
aspect of jointly nurturing a plant no matter digitally and physically symbolizes 
the growth of the grandparent-grandchild relationship. This dual presence 
allows for the observation of parallel growth in the plant, fostering more 
personal and relevant narratives between the two generations. It integrates 
remote and face-to-face interactions, as well as asynchronous and synchronous 
communication, enriching the bonding experience.

E1:”This is imaginable how it would work and that you can learn also from each other how to treat 
plants. It fits in the idea of a sustainable world as well as older people want to teach younger 
people.”

E4:” I like that they co-share the plant digitally and physically, and they can see the growth of digital 
version and the physical version together.”

E5:”it's really the combination of being remote and being together and asynchronous and 
synchronous interactions. And also that the grandparents feel that they have some kind of 
contribution.”

Concerns

Experts question the depth of connected moments given the division of 
responsibilities—grandparents caring for the physical plant and grandchildren 
engaging with its digital counterpart. They suggest enhancing the system to 
allow children to independently grow the plant in the game, with grandparents 
providing supplementary support for enhanced growth or aesthetics. The 
integration of technology in this specific context lacks perceived innovation, 
indicating a need for further originality in its technological execution.

E2:”But it's still like she (grandmother) takes care of the plant at home and he (grandson) takes on 
the screen. So, I'm wondering how many connected moments are happening.”

E4:”Now grandchildren seems a bit relying on grandparent’s actions.”

E3:”I think this basically exists already, but not in this form, but the technology implementation is 
not very innovative.”

Suggestions for further development

 Make the kid could also care of the plant pet in his own ways and 
grandparents’ effort as booster. (E4

 invent more possible ways to interact with physical plant, a plant maybe 
needs water once a week, do something more to make there's even more 
to share. (E5)
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6.1.3 Conclusions

Conclusions of concepts

Overall, experts could see the potential of these concepts in providing new 
shared experiences to bond children and grandparents. Although they 
evaluated those proposals based on their backgrounds and expertises, the 
result of the score showed  similar preferences. It is shown in Table 16. The 
'Home Scavenger' concept emerged as the most favored with 29 points, 
closely followed by 'Co-Plant' with 28 points. 'Dreaming Cotton Candy 
Machine' and 'Silent Storytelling' also received high marks, scoring 27 and 26 
points respectively. Given the narrow margin between the third and fourth 
concepts, the decision was made to advance all four concepts to the next 
phase of family testing instead selecting only the top three as the initial plan.


Back to the content, experts showed great interests in concepts that allow 
users to create new memories. Implantation of technology is also a primary 
consideration, A recurring question, "What is the role of technology here?", 
indicates their expectation that technology should not only be present but also 
function effectively and contribute meaningfully to the overall experience. 
Experts also assess the long-term viability of each concept, using a forward-
looking technique to evaluate its endurance and scalability. By imagining 
regular and extended use by grandparents and grandchildren, they question 
the concept's sustained functionality, its ability to adapt and grow, and its 
influence on fostering enduring positive changes in intergenerational 
relationships. 

Table 16: Results of expert scoring concepts

Conclusions of validating design guidelines

In the initial phase of evaluation, experts were familiarized with a four-layer 
guideline, theoretically posited as a potential evaluative tool. The concluding 
section of the survey aimed to discern the extent to which these identified 
qualities impacted their evaluative judgments. Given the presence of 17 
distinct qualities, assessing each individually was deemed impractical. Instead, 
validation proceeded on a layer-by-layer basis, utilizing a 7-point scale to range 
influences from weak (1) to strong (7). The outcomes are detailed as follows:

Table 17: Results of evaluation guidelines
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Despite individual variations in assessing the framework of design criteria, 
experts generally agreed that the framework and its four-layer structure are 
coherent and meaningful. Through this evaluation, the framework has been 
affirmed as an effective tool for designing shared experiences aimed at 
strengthening bonds between children and grandparents. Experts suggested 
that the framework could evolve into a tangible set of evaluation cards by 
incorporating visuals for each quality alongside brief textual descriptions. 
Figure 39 offers a practical example of such a criteria card.


tangible elements strengthen the sense of 
physical togetherness and connection 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Figure 39: example of criteria card

Techniques
practical methods to 

support the strategies

Additionally, in the final phase, we not only validated our conceptual 
framework but also transformed it into a set of design tool cards. These cards 
serve dual purposes: they inspire the generation of new ideas and function as 
assessment criteria for evaluating the generated ideas. Full card set can be 
found in appendix C.

Reflection of expert evaluation session

The expert evaluation contributed significantly valuable insights, enhancing the 
concepts' overall value. Through multiple rounds of evaluation, we refined our 
narrative based on expert feedback, establishing a clear and accessible 
description of each concept's essence. Experts, drawing on their diverse 
backgrounds, enriched the concepts in various ways. Some emphasized the 
importance of product sustainability, while others highlighted cultural 
transmission as critical, offering valuable directions for future development of 
the design concepts.



It’s worth noting that even though experts are told to use the framework to 
evaluate the ideas, they have their own judgement based on their diverse 
experience and expertise.  A commonality among experts was the value placed 
on the "novelty" and creativity of the concepts. Certain experts expressed a 
preference for concepts that facilitate the creation of new memories, as 
opposed to those with a retrospective focus. Additionally, a notable emphasis 
was placed on the importance of "creative play" and "open-ended play," 
indicating a preference for designs that allow for flexibility and imagination in 
the interaction between generations.



An area for improvement involves inviting a broader group of experts to 
participate in a collective review workshop if time is allowed. This collaborative 
setting would enable experts to enrich the evaluation process through mutual 
facilitation. Within the workshop, there would be opportunities to refine 
concepts further and collaboratively enhance presentations, ensuring that the 
final ideas presented to users are more polished and mature.













6.2 User Evaluation

In the concluding session of expert reviews, we identified four design 
proposals for further exploration: Home Scavenger, Co-Plant, Cotton Candy 
Machine, and Silent Storytelling. This phase involved presenting these 
concepts to real users to collect their perceptions and understand how they 
believe these concepts could enhance their relationships during gatherings.

6.2.1 Participant Recruiting

Through the TU Delft networks, we recruited three pairs of grandparents and 
grandchildren for our evaluation. The participant groups consisted of two 
grandmother-granddaughter pairs and one grandfather-grandson pair. The 
evaluation process was conducted in the form of interviews, carried out at the 
participants' homes for their convenience. Each pair, meeting the criteria of 
grandchildren aged between 8 to 12 who regularly visit their grandparents 
residing in the Netherlands, participated in interviews lasting approximately 
30-40 minutes.

6.2.2 Evaluation Session

All the evaluation sessions were executed between the 11th Feb to 14th Feb 
2024. We familiarized each pair of participants with our research context by 
sharing a short summary and asking them an introductory question of what’s 
their favorite shared activity when they are physically being with each other. 
This question was designed to immerse them in the research context and 
establish a connection between our concepts and their experiences. We 
informed them that they would be presented with four storyboards, each 
illustrating a design concept aimed at strengthening the bond between 
children and grandparents. We clarified that these storyboards represented 
conceptual, rather than fully realized, products, introducing them as alternative 
means of fostering connections. Furthermore, we expressed our interest in 
understanding how they envisioned these design proposals influencing their 
relationships.

We then animated each of our storyboards manually, by narrating a sequence 
of scenario presented in PowerPoint. While this format created a similar 
experience to viewing a video, it enabled us to pause and respond to questions 
from participants, who we invited to interrupt. It also allowed us to iteratively 
adapt our narration over the course of the 3 interviews, based on participants’ 
contributions. 


Following the presentation of each concept, we facilitated a discussion round, 
encouraging both the child and grandparent in each dyad to share their views 
on the concept, including aspects they liked or disliked, and how they 
envisioned the concept enhancing their real-life interactions if implemented. To 
ensure balanced participation, we alternated who shared first in each of the 
four discussion rounds, aiming to gather unbiased feedback from both 
grandparents and grandchildren.


After all the concept were discussed, we concluded with participants selecting 
their preferred concept and explain the reason behind. Lastly, we asked them if 
they had any additional contributions to prompt participants to confirm, or 
reconsider, their initial responses to the individual proposals. These final 
questions also provided us with opportunities to identify new lines of enquiry 
and to interrogate responses more deeply.


Considering that all participants' native language is Dutch, we accommodated 
language preferences by providing an additional screen displaying the 
storyboards in Dutch, minimizing potential misunderstandings. For the two 
grandmother-granddaughter pairs with proficient English skills, the interviews 
were conducted in English by the author. Conversely, the interview with the 
grandfather-grandson pair was conducted in Dutch by another Master's 
student from IDE faculty, ensuring clarity and comfort for the participants due 
to their language proficiency.


Upon the completion of the evaluation sessions, the feedback provided by the 
users was systematically documented which will be presented in the following 
section. It is also important to mention that, with participants' consent, all 
sessions were audio-recorded and later transcribed to capture and analyze the 
users’ insights and feedback. This evaluation session was approved by the 
Human Research Ethical Committee of TUDelft.
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6.2.3 Feedback from Users

We categorize the feedback for each proposal into three areas: (1) positive 
aspects (users liked) (2) negative aspects (users disliked) and (3) suggestions for 
further development. Finally, we provide an overarching review of the feedback 
on all four design proposals and the evaluation process itself.

01 Home Scavenger

A treasure hunting system that hints children to explore stories 
behind objects at grandparents’ home.

Positive Aspects

Participants found the concept effective in fostering connections between 
children and grandparents through storytelling and communication. Children 
appreciated the interactive aspect, enjoying the exploration of stories via 
puzzles. Notably, one boy highlighted his appreciation for the system's ability 
to refresh puzzles, ensuring continuous engagement with new activities. A girl 
mentioned the concept's dual benefit of allowing children to expend energy 
and simultaneously learn communication skills. Grandparents expressed 
pleasure in how the activities naturally facilitated talkings and chatting and they 
can know more about children during talking.

Grandchild P1:”It's positive in the way that you like the child gets to exert its energy somewhere. It 
can use up the energy and learn things and also learns how to communicate.”

Grandparent P1:”Once you started talking and chatting together, you have the good nose to 
understand what the child wants to do.”

Grandparent P3:”It's the similar when you let them see photographs of your trip. But it’s perhaps a 
little bit more concrete than just a conversation.”

Negative Aspects

Grandparents voiced concerns regarding the reliance on technology for 
communication within this concept, with one expressing concern that it could 
diminish the value of direct interaction. Additionally, there is worry that the 
technology might impede children's imaginative development by providing 
stories or contexts for objects that children would typically created themselves, 
potentially harming their creative growth.


Children is considering about the process of the activity, since all the puzzle is 
linked if one puzzle is too difficult, user might feel frustrated and don’t know 
how to skip or move.

Grandchild P1:”if the puzzle is to difficult, they might not find how to move on or stop it.”

Grandparent P2:”it’s new experience together but it’s a shame that you have to rely on those 
technologies to communicate with your kids. And actually kids already play with objects and talk to 
you about it. It’s also harming children’s imagination (the system is doing all the imaginative work for 
children so they don’t train themselves/have to do that themselves)”

Suggestions for further development

In response to user feedback, introducing a consistent assistant voice could 
be a beneficial enhancement. This feature would offer additional hints to 
children facing challenging puzzles, or provide the option to skip the step, 
thereby mitigating frustration and enhancing the user experience.
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02 Co-plant

A planting system connect grandparents and grandchildren 
through real plant and digital plant.

Positive Aspects

Parcipants are especially interested in learning knowledge about caring the 
plants. Also communicating with each other when it’s time to water the plant 
create the bond between grandparents and the kids. They liked the analogy of 
making the plant as pet, by taking care of it, system gives both sides award 
and it brings a lot of fun. Moreover, the inclusion of a digital plant component 
was viewed favorably for its ability to extend interactions and communications 
about plant care beyond those associated with a traditional plant, due to its 
continuous engagement potential.

Grandchild P1:”child can learn about plants and learn to communicate and the grandmother has 
time to water the plant and she knows what she's doing is going to her grandchild. And it's just like 
this bond, it creates this bond.”

Grandchild P3:”It's really nice because you learn about the plant.“

Grandparent P1:”It also gives a sort of feeling like we did with the tamagotchi. You have to care for 
it and you get a reward. And the reward gives both people fun. ”

Grandparent P3:”There is some kind of system with rewarding, I think. Perhaps it's motivating the 
child or the grandma to go on with this project.

Because normally you talk about the plants once, or perhaps twice, but not every time. And this is 
more a project which is taking a longer time.”

Negative Aspects

A major concern to this concept is related to the digital part, causing the 
increase of screen time of the children. And grandparents’ contribution to the 
plant somehow translated into more screen time the child gets. Grandparent 
also think the digital system(screen) is distractive when they want to talk to the 
children. Also it lose attraction to someone who doesn’t like plants. The 
warnings of not relying on technology to communicate is also mentioned with 
this concept. 

Grandchild P1:”A negative part is the more the grandma does it, the more screen time the child 
gets. And screen time is not the best thing necessarily.”

Grandchild P2:”I don’t like plants. I don’t care about them.”

Grandparent P1:”We (grandparent and the kid) can chat and talk more freely than with the total 
organization of the screen. So My son often phones in his car and then we put off the screen and we 
only do it with auditive. So the screen is an extra complication for communication.”

Grandparent P3:”you cannot rely on the plant to talk to each other. ”

Suggestions for further development

Given the cautious approach towards screen use expressed by both 
grandparents and grandchildren, it appears beneficial to design the system 
on the children's side to extend beyond mere screen interaction. To achieve 
a more balanced experience, incorporating both digital and real plants for 
each user could enhance the tangible, real-world aspect of the interaction, 
ensuring both parties engage in a meaningful, hands-on experience. It can 
also be related to other daily behaviors of people such as drinking 
water(boiling water) so it can facilitate a more frequent communication.
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03 “Dreaming” Cotton Candy Machine

A machine change people’s dreams and stories into different 
flavor and color of cotton candies.

Positive Aspects

Participants are intrigued by the idea of linking stories to different flavor of 
cotton candy, because the approach is personal and helps grandparents and 
grandchildren know more about each other. Also, both children and 
grandparents can contribute to the growth and variations of the cotton candy. 
Children is interested to see how can the cotton candy grows and mostly 
importantly they like to taste the cotton candy! Grandparent values the story 
parts more.

Grandchild P1:”And it's really nice that they get to share experiences and at the end, relive the 
mood and see all the flavours and colours mixed together, the mood and the stories. It just sets this 
atmosphere. I think it will improve the relationship with the stories. You get to share more about 
your life, to know them more personally.”

Grandchild P3:”it's really funny how the cotton candy begins to grow. And there are colors coming 
in. You are tasting the flavor of the stories.“

Grandparent P1:”I like the idea that both can influence the final candy. ”

Grandparent P3:”I think it's nice to see what you tell, what is going on with the color and the taste. 
But of course, it's about real stories, I think.”

Negative Aspects

An obvious deficit of this concept is eating too much sugar is unhealthy, both 
grandparents and grandchildren realized this issue. Also they question about 
the role of this machine, it’s a cool tool to facilitate sharing stories between 
children and grandparents. Again, it might pose threat that people only want 
to talk to get the big candy. At the same time, this concept requires some 
storytelling skills so the effect of the candy is largely depends on the age and 
skills of children.

Grandchild P1:”I think it's a really cool idea. But one, cotton candy is made out of pure sugar.”

Grandparent P1:”some children are very keen on fairytales and fantasy and creativity and other 
grandchildren will be more on the practical side, realistic side. So that is a problem. It's depending 
on the child. It is depending on the age, I think, of their mental age also.”

Grandparent P2:”Sharing stories is very meaningful. Face to face talking is valuable. You need the 
machine in the middle? Machine should not be facilitating interactions of stories in this way. If you 
don’t have the candy then you don’t want to talk to your grandparents? that’s a shame ”

Suggestions for further development

Addressing health concerns, incorporating sugar-free materials for candy 
production emerges as a vital consideration. Additionally, enhancing user 
autonomy and control by providing clear guidelines on how different story 
elements influence the cotton candy's color, flavor, or shape could 
significantly improve satisfaction with the product's customizable aspects. 
An alternative suggestion involves diversifying the machine's functionality 
beyond edible creations, such as producing balloons in various shapes (e.g., 
animals)(similar to ballon clown on the street). This modification not only 
mitigate health concerns but also serves as a tangible memento. Every time 
users see the ballon, it will bring them back to the afternoon that they 
creating memories together.
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04 “Silent” Storytelling

A shadow play system allows users to control the animal 
shadows with body movement and react to narrative stories

Positive Aspects

Participants like how the concept bring grandparents and grandchildren 
together, also freedom of creation is frequently mentioned during the 
evaluation process.Its gamified form encouraged engagement from both 
generations. Despite its virtual nature, it can still help grandparents and 
grandchildren know more about each other, like one child noted that character 
creation is like to expressing one's personality. Other benefits is that it can 
function like a good conversation starter.

Grandchild P1:”you just you create this character. In the system, you can choose a character. And 
you just like create your own personality in it. And I believe that isn't like truly yourself. So 
essentially, you're just meeting that persona, that like character. But if it's like used properly, it can 
really improve the relationship and how you think of each other.”

Grandchild P2:”I like it because you can create anything you want with the system.“

Grandchild P3:”You can be your own creature and it’s really nice that system can turn your words 
into something, it’s like doing magic things“

Grandparent P1:”You can make more stories, the intention to make a fancy story with some 
movements and so on, some fun that will make people happy and active. And then I think after 
some while you lose the interest in the game itself, but then you are talking together and you don't 
need it anymore.And you are doing everything what you like because then the contact is there.”

Grandparent P2:”I like it because it provide a game (you are playing together) and the technology is 
a kind of supporter role. The focus is not on technology anymore but just on playing.”

Negative Aspects

The effectiveness of the storytelling process is significantly influenced by 
children's creative and linguistic abilities. Children with limited creativity or 
language skills may find the experience less enjoyable.

Grandparent P1:“It’s also depends on children’s age and ability of imagination, so it might be more 
dependent on grandparents to create the story.”

Suggestions for further development

Adapt the feature of the system according to children’s intelligence or 
personality. For example, for children like exploration, it can be a open-end 
game and children can create everything inside. For children who want to 
challenge themselves, it can be provide more puzzles. It can also grow with 
children’s age and other preferences.
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Which Concept Do 
You Like Most?

home 
scavenger Co-plant

Dreaming 
cotton 
candy 

machine

silent 
storytelling

chosen by grandparents  

chosen by grandchildren  

P1

P3
P2

P2

P3

P1
P1

“Grandparents don’t have to do much for the kids and they 
can just leave it to kids to explore, just don’t break things.”

P2 “you can create everything you want with the system.”

P3

“You can taste the story actually, you taste all the flavors 
because you make it together, it’s directly making the 
change through telling stories to each other.“

P1
“This is relatable and I could imagine how I and my 
granddaughter can use it.”

P2
“Technology is supporting the play and it’s not the focus of 
the interactions.”

P3 “We get stories of both sides.”
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6.2.4 Conclusions

Overall, the four design concepts received mostly positive feedback from 
participants across both age groups. The concepts that resonated strongly with 
personal life experiences, particularly those that evoked past memories, such 
as the cotton candy machine and silent storytelling, were especially favored.


Critiques highlighted concerns about potential over-reliance on technology for 
interaction, emphasizing the need for a balance between the engaging aspects 
of the product and the fundamental goal of communication/interactions 
between generations. This suggests that while technology can enhance 
interactions, it should not overshadow the natural, direct engagement between 
generations, serving instead as a supporter of bonding rather than the focal 
point or main goal.


Additionally, the feedback revealed interesting perspectives based on age/
personality differences. For instance, a younger child evaluated the concepts 
from a self-centric viewpoint, expressing his disinterest in plant care, whereas 
an older grandchild considered their grandparent's preferences when choosing 
his/her favorite concept. This variation could stem from age-related maturity or 
individual personality differences.


While further validation with a larger sample size is necessary, the preliminary 
insights suggest a strategy beyond merely selecting a single concept for 
product development. Tailoring the concepts to detailed user personas—
potentially expanding even into service design (subscription service for 
grandparents since they might have several grandchildren with different 
personalities)—could better match specific user needs, allowing for a more 
personalized approach to enhancing intergenerational connections.
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07
General 
Discussion
7.1 Deliverables Answering to Research Questions

7.2 Contributions

7.2.2 In Theory


7.2.3 In Practice

7.3 Limitations

7.3 Future Work

summary: 

After showing all the work done throughout 
this master's graduation project, the chapter 7 
aims to conduct a comprehensive evaluation 
of the project process and examine the 
contribution as well as the limitation of this 
master's graduation project.



The chapter is structured as follows: In Section 
7.1, the focus will be on the discussion of how 
the deliverables from each of the three 
investigation phases address their 
corresponding research questions. 
Subsequently, Section 7.2 discusses the 
contributions of the final deliverables in detail, 
covering both the theoretical and practical 
implications. Next, Section 7.3 discusses the 
limitations of this project. Finally, 
recommendations for future research work will 
be proposed in Section 7.4.



Chapter 7 General Discussion

7.1 Deliverables Answering to Research 
Questions
This section aims to provide an in-depth discussion of how the deliverables of 
the three investigation phases align answer their corresponding research 
questions. This discussion will be conducted on a phase-by-phase basis.


The initial research question was thoroughly explored in the investigation's first 
phase, as documented in Chapter 3. Notably, Section 3.1 presents a visually-
oriented summary of the response to RQ1, designed to facilitate quick 
comprehension of the key findings.

RQ1: How does technology impact the collocated GP-GC 
relationship?

Building on the investigation of RQ1, we conclusively discovered that the 
positive impact on intergenerational relationships is predominantly facilitated 
through the co-use of technology. This insight impacted the project's direction, 
informing the development of RQ2 for further exploration.

RQ2: What kind of co-use technology is used to facilitate the 
GP-GC relationship? What kind of shared experience do 
researchers aim to facilitate?

To answer RQ2, a subsequent literature review was carried out, with findings 
detailed in Chapter 3.2.2. The outcomes of this review informed the 
development of a set of participatory tool cards, containing 14 shared 
experiences across four broad categories, further enriching the project's 
insights and methodologies.

After establishing a comprehensive overview of shared experiences, identifying 
the project's design space became essential. Interviews were conducted to 
pinpoint opportunities for the project. RQ3 was addressed by analyzing 
participants' attitudes towards each activity, converting emotions and 
preferences into quantifiable data points. This approach facilitated a 
comparison of preferences across age groups. Chapter 4.4.1 features tables 
that illustrate the activity rankings from the perspectives of both grandparents 
and grandchildren, providing a data-driven foundation for design decisions.

RQ3: What shared experiences are favored by children and 
grandparents?

RQ4: What underlying factors within these activities influence 
their intergenerational connectedness?

Addressing RQ4 involved extracting and clustering interviewees' quotes based 
on their similarities. This process uncovered meta-themes indicating positive 
and negative factors affecting shared activities. Chapter 4.4.2 provides in-
depth analysis, supported by quotes, highlighting enablers and obstacles to 
the connection between grandchildren and grandparents. Furthermore, the 
development of a design framework originated form a detailed examination of 
thematic coding, resulting in the identification of 17 interaction qualities across 
four layers. Those qualities are proved to be as keys to successful bonding 
experiences.


Following the establishment of design guidelines, RQ5 seeks to explore how 
these guidelines can be applied to address specific problems through the 
development of concrete ideas or concepts.
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RQ5: How can technology be integrated into shared 
experiences to enhance intergenerational bonding?

In this phase, while our primary objective was using technology to enhance the 
bond between grandparents and grandchildren through shared experiences, 
it's important to clarify that technology need not be the focal point of the 
design. Technology itself is not necessarily to be center of the design, in this 
project, technology can be interpreted as any type of devices or tool, 
regardless of technology complexity. Our goal is to create successful bonding 
experience for grandparents and grandchildren. To this end, we organized two 
workshops, the first drew on insights from interviews to guide ideation,  the 
second encouraged creativity and unconventional ideas. The outcome was the 
synthesis of eight distinct concepts, each taking a different approach to 
fostering intergenerational connections. These concepts were further brought 
to life through generative AI technology, resulting in detailed storyboards for a 
clearer visual understanding, as documented in Chapter 5.2.

RQ6: How can we evaluate to what extent the newly designed 
concepts could facilitate bonding between grandparents and 
grandchildren during face-to-face interactions?

The concluding phase of the project centered on evaluating the developed 
concepts. Initial expert review sessions were conducted to incorporate expert 
insights, resulting in the selection of the four most promising concepts from 
the original eight. Chapter 6.1.2 elaborates on the feedback received for each 
concept and also validates the design guidelines presented in Chapter 4.4.2. 
Experts recognized the guidelines' structure, acknowledging them as a 
valuable tool for evaluating future designs. 

Following the expert review, further testing was carried out with real users, 
specifically grandchild-grandparent pairs, to assess the concepts' real-world 
applicability and impact. In this phase, the focus shifted from ranking concepts 
to gaining insights into the reasons behind participants' preferences, offering 
perspectives that differ from but complement those of experts. This approach 
aimed to understand the nuances of user experiences and preferences in a 
manner more closely aligned with real-world contexts.


To summarize, the validated criteria in chapter 4.4.2 could answer to this 
question. positioning both expert and user feedback documented in Chapter 6

7.2 Contributions
Our research addresses the gap in understanding how collocated grandparents 
and children can better connect through shared experiences by examining the 
mechanisms facilitating their bond. We also developed a series of design 
concept to help us understand succssful bonding between children and 
grandparents.

7.2.1 In theory

We contribute a combined methodological approach:


Sentiment analysis as a guide: This analysis serves as a navigational tool for 
designers, prompting exploration into why certain activities yield high 
sentiment scores and others do not. It helps in identifying both positive and 
negative factors influencing these experiences. This form of analysis could even 
be extended, e.g. It is possible to find the characteristic words that correlate to 
positive and negative sentiments, which provides direction for further research, 
like attribution analysis, to discover contributors to positive sentiment. For 
example, some activities are communication-focused, while others have 
physical movements as enablers. By coding these attributes as dummy or 
continuous variables, we can employ quantitative methods to unveil statistical 
correlations between activity characteristics and sentiment scores.
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Validation of assumptions: Sentiment scores can inform initial assumptions; for 
instance, high sentiment values for storytelling and family stories among 
grandparents suggest an educational driver. Subsequent qualitative analysis 
could then be conducted to verify if these activities are valued for their 
educational potential. By cross-referencing sentiment analysis with qualitative 
data, our results gain credibility and depth, offering a more convincing 
understanding of factors that affect intergenerational connections.


Revealing opportunities from inconsistencies:Situations where sentiment 
analysis and qualitative data reveal divergences offer crucial design insights. 
For example, while sentiment analysis might indicate a preference for cooking 
activities, qualitative data might highlight time constraints as a challenge. This 
contrast suggests a design direction that retains the positive aspects of 
cooking, such as the discovery and sharing of food, while also addressing the 
need for time efficiency. Such insights can guide the development of 
experiences that optimize the preferred elements of an activity while 
mitigating identified challenges.


This methodology also enables designers to extract rich, comprehensive data 
from a limited sample size. In this study, we engaged only 10 participants, but 
the depth and diversity of insights gathered from this small group were 
amplified through our analytical approach, demonstrating that even a small 
sample can produce meaningful and actionable results for design 
considerations.


This project extends the intergenerational solidarity model proposed by 
Bengtson & Roberts (1991), particularly in the domain of associational 
solidarity, which underscores the importance of contact types and frequency 
between generations for fostering their relationships. However, the current 
model's guidance for researchers remains vague. Our framework complements 
the concept of associational solidarity, or the "contact" between grandparents 
and grandchildren, by offering a theoretical explanation on enhancing their 
connectedness. It achieves this through a detailed exploration across four 
levels, providing a nuanced understanding of how elements of interactions can 
contribute to strengthening intergenerational bonds. 

7.2.2 In Practice

The research process does not follow the tradition way of examinating a 
detailed problem and focused on solving the problem that hinders grandparents 
and grandchildren connection. Instead, it took a step back to investigate the 
factors that influencing intergenerational connections. The ideas are generated 
based on extracted qualities of the shared experiences and not limited to the 
form of the activities themselves. It offers a more holistic view of designing new 
activities for grandparents and grandchildren which covers more aspects of the 
desired interaction qualities.


Additionally, the development of the concepts utilized generative AI for visual 
presentations, offering fresh insights into image generation, including managing 
character consistency in Dall-E 3. The limitations of generative AI, such as 
inherited gender and ethnicity stereotypes, were also mentioned. Areas for 
improvement in generative AI technology is also discussed: advancements 
include generative AI with enhanced capabilities for generating text within 
images, prompts to control consistency of images and algorithms designed to 
minimize bias and stereotypes.


We also contributed two set of cards. The first, activity cards, serve as a 
participatory tool, encouraging interviewees to share more about their past 
experiences and underlying desires for quality time with their grandparents or 
grandchildren. The second set, design guideline cards, aims to inspire designers 
creating solutions for intergenerational togetherness. Additionally, these 
guideline cards can function as a tool for evaluating or refining concepts to 
better align with the needs and preferences of both children and grandparents.
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7.3 Limitations
Location: Our study was limited to participants in the Netherlands, and their 
proficiency in English may have constrained the depth of expression.


Sample size: In Phase 1, insights were derived from a limited sample of only 10 
participants, indicating a need for a broader and more diverse participant pool 
to uncover a wider range of insights. Similarly, the concept evaluation in Phase 
3 involved just three family pairs, suggesting that engaging more participants 
could yield more comprehensive insights into the concepts' effectiveness and 
appeal.


Gender: All participating grandparents in the first phase were female, which 
might have influenced the nature of activities and interactions reported, 
potentially limiting the generalizability of our findings. As we did not 
specifically recruit female grandparents, the unbalance in the sample may also 
point towards different attitudes between genders in engaging in bonding 
activities (and hence in participating in research on that topic) – a speculation 
that might be included in follow-up research.


Cultural: The absence of diverse cultural perspectives in our study might affect 
the applicability of our findings across different cultural contexts.


Completion of concepts: The evaluation of our concepts was conducted solely 
through storyboards, lacking the dimension of physical interaction and 
experience. Furthermore, the speculative nature of some concepts posed 
challenges for users, impacting their ability to fully comprehend and interpret 
the proposed ideas.

7.4 Future work
Future research should broaden the geographical and cultural reach of the 
study to include a more diverse array of participants, thereby enriching the 
findings' depth and relevance. Increasing the sample size would offer a more 
comprehensive view of intergenerational dynamics. Additionally, developing 
physical interactive prototypes for real-user testing could further validate and 
refine the design concepts.

99



Reference List
Mitchell, T. (2022, March 24). Demographics of multigenerational households | Pew Research Center. Pew Research 
Center’s Social & Demographic Trends Project. https://www.pewresearch.org/social-trends/2022/03/24/the-
demographics-of-multigenerational-households/



Burgess, G., & Muir, K. (2019). The increase in multigenerational households in the UK: the motivations for and 
experiences of multigenerational living. Housing Theory and Society, 37(3), 322–338. https://
doi.org/10.1080/14036096.2019.1653360



Kangaroo house. (n.d.). https://hagergroup.com/en/technologies-and-innovations/international-projects/kangaroo-
house



NOS. (2023, September 30). Wonen in de tuin van je dochter: steeds meer gemeenten staan het toe. NOS. https://
nos.nl/artikel/2492347-wonen-in-de-tuin-van-je-dochter-steeds-meer-gemeenten-staan-het-toe



Villar, F., Celdrán, M., & Triadó, C. (2012). Grandmothers Offering Regular Auxiliary Care for Their Grandchildren: 
An Expression of Generativity in Later Life? Journal of Women & Aging, 24(4), 292–312. https://
doi.org/10.1080/08952841.2012.708576



Backhouse, J., & Graham, A. (2011). Grandparents raising grandchildren: negotiating the complexities of role-
identity conflict. Child & Family Social Work, 17(3), 306–315. https://doi.org/10.1111/j.1365-2206.2011.00781.x



Lo, S. K., & Lindsay, J. M. (2022). “My children,” “my grandchildren”: Navigating intergenerational ambivalence in 
grandparent childcare arrangements in Hong Kong. Family Relations, 71(4), 1834–1851. https://doi.org/10.1111/
fare.12678



Luque, Jennifer, "Privacy in Multigenerational Homes Before and Amidst COVID-19" (2020).

Electronic Theses and Dissertations.351. https://scholarworks.sfasu.edu/etds/351



Li, Y., Cui, N., Kok, H. T., Deatrick, J. A., & Liu, J. (2019). The Relationship Between Parenting Styles Practiced By 
Grandparents And Children’s Emotional And Behavioral Problems. Journal of Child and Family Studies, 28(7), 
1899–1913. https://doi.org/10.1007/s10826-019-01415-7



Chun, J. S., & Lee, J. (2006). Intergenerational Solidarity in Korean Immigrant Families. Journal of Intergenerational 
Relationships, 4(2), 6–21. https://doi.org/10.1300/j194v04n02_02



Tan, J., Buchanan, A., Flouri, E., Attar-Schwartz, S., & Griggs, J. (2010). Filling the Parenting Gap? Grandparent 
Involvement With U.K. Adolescents. Journal of Family Issues, 31(7), 992–1015. https://
doi.org/10.1177/0192513x09360499



ÖZTÜRK, M. S., & Hazer, O. (2017). THE INTERGENERATIONAL ACTIVITIES: PERSPECTIVES OF YOUNG 
GRANDCHILDREN. Dumlupinar University Journal of Social Science/Dumlupinar Üniversitesi Soysyal Bilimler 
Dergisi, (53).



Downs, H. (2019). Bridging the Gap: How the Generations Communicate. Concordia Journal of Communication 
Research. https://doi.org/10.54416/sezy7453



Hurme, H., Westerback, S., & Quadrello, T. (2010). Traditional and New Forms of Contact Between Grandparents 
and Grandchildren. Journal of Intergenerational Relationships, 8(3), 264-280. doi:10.1080/15350770.2010.498739



Liu, J. K., Ng, S. H., Weatherall, A., & Loong, C. S. F. (2000). Filial Piety, Acculturation, and Intergenerational 
Communication Among New Zealand Chinese. Basic and Applied Social Psychology, 22(3), 213–223. https://
doi.org/10.1207/s15324834basp2203_8



Ryan, C., Russell, S. J., Huebner, D. M., Diaz, R., & Sanchez, J. (2010). Family Acceptance in Adolescence and the 
Health of LGBT Young Adults. Journal of Child and Adolescent Psychiatric Nursing, 23(4), 205–213. https://
doi.org/10.1111/j.1744-6171.2010.00246.x



Hess, M., Nauman, E., & Steinkopf, L. (2016). Population Ageing, the Intergenerational Conflict, and Active Ageing 
Policies – a Multilevel Study of 27 European Countries. Journal of Population Ageing, 10(1), 11–23. https://
doi.org/10.1007/s12062-016-9161-3



Aponte, R. (2009). The Communications Revolution and its Impact on the Family: Significant, Growing, but Skewed 
and Limited in Scope. Marriage and Family Review, 45(6–8), 576–586. https://
doi.org/10.1080/01494920903396778



Baldassar, L., Nedelcu, M., Merla, L., & Wilding, R. (2016). ICT-based co-presence in transnational families and 
communities: challenging the premise of face-to-face proximity in sustaining relationships. Global Networks-a 
Journal of Transnational Affairs, 16(2), 133–144. https://doi.org/10.1111/glob.12108



Padilla-Walker L. M., Coyne S. M., Fraser A. M. (2012). Getting a high-speed family connection: Associations 
between family media use and family connection. Family Relations, 61(3), 426–440. https://doi-
org.tudelft.idm.oclc.org/10.1111/j.1741-3729.2012.00710.x



Williams A. L., Merten M. J. (2011). iFamily: Internet and social media technology in the family context. Family and 
Consumer Sciences Research Journal, 40(2), 150–170. https://doi-org.tudelft.idm.oclc.org/10.1111/
j.1552-3934.2011.02101.x



Wang B., Taylor L., Sun Q. (2018). Families that play together stay together: Investigating family bonding through 
video games. New Media & Society, 20(4), 4074–4094. https://doi-
org.tudelft.idm.oclc.org/10.1177/1461444818767667



Muñoz, D., Cornejo, R., Gutierrez, F. J., Favela, J., Ochoa, S. F., & Tentori, M. (2015). A social cloud-based tool to 
deal with time and media mismatch of intergenerational family communication. Future Generation Computer 
Systems, 53, 140–151. https://doi.org/10.1016/j.future.2014.07.003



Barrie, C. K., Bartkowski, J. P., & Haverda, T. (2019). The Digital Divide among Parents and Their Emerging Adult 
Children: Intergenerational Accounts of Technologically Assisted Family Communication. Social Sciences, 8(3), 83. 
https://doi.org/10.3390/socsci8030083



Nimrod, G., Lemish, D., & Elias, N. (2020). Mediating Grannies: Caring for Young Grandchildren who Use Digital 
Media. Essachess : Journal for Communication Studies, 13, 41–58. https://www.essachess.com/index.php/jcs/
article/download/495/511



Nikken, P., & Schols, M. (2015). How and Why Parents Guide the Media Use of Young Children. Journal of Child 
and Family Studies, 24(11), 3423–3435. https://doi.org/10.1007/s10826-015-0144-4



Ivan, L., & Nimrod, G. (2020). Family conflicts and technology use: The Voices of Grandmothers. Family Relations, 
70(1), 104–119. https://doi.org/10.1111/fare.12530



Tammisalo, K., & Rotkirch, A. (2022). Effects of information and communication technology on the quality of family 
relationships: A systematic review. Journal of Social and Personal Relationships, 39(9), 2724–2765. https://
doi.org/10.1177/02654075221087942


100

https://www.pewresearch.org/social-trends/2022/03/24/the-demographics-of-multigenerational-households/
https://www.pewresearch.org/social-trends/2022/03/24/the-demographics-of-multigenerational-households/
https://doi.org/10.1080/14036096.2019.1653360
https://doi.org/10.1080/14036096.2019.1653360
https://hagergroup.com/en/technologies-and-innovations/international-projects/kangaroo-house
https://hagergroup.com/en/technologies-and-innovations/international-projects/kangaroo-house
https://nos.nl/artikel/2492347-wonen-in-de-tuin-van-je-dochter-steeds-meer-gemeenten-staan-het-toe
https://nos.nl/artikel/2492347-wonen-in-de-tuin-van-je-dochter-steeds-meer-gemeenten-staan-het-toe
https://doi.org/10.1080/08952841.2012.708576
https://doi.org/10.1080/08952841.2012.708576
https://doi.org/10.1111/j.1365-2206.2011.00781.x


Pedell, S., Vetere, F., Miller, T., Howard, S., & Sterling, L. (2014). Tools for participation: intergenerational 
technology design for the home. International Journal of Design, 8(2), 1.



Amaro, A. C., Oliveira, L., & Veloso, A. I. (2016). “Let’s Build our Family Tree!”: Grandparents and Grandchildren 
Using Tablets Together. Procedia Computer Science, 100, 619–625. https://doi.org/10.1016/j.procs.2016.09.203



Wallbaum, T., Matviienko, A., Ananthanarayan, S., Olsson, T., Heuten, W., & Boll, S. C. J. (2018). Supporting 
Communication between Grandparents and Grandchildren through Tangible Storytelling Systems. Proceedings of 
the 2018 CHI Conference on Human Factors in Computing Systems. https://doi.org/10.1145/3173574.3174124



Azadeh Forghani, Neustaedter, C., Vu, M. C., Judge, T. K., & Antle, A. N. (2018). G2G. CHI ’18: Proceedings of the 
2018 CHI Conference on Human Factors in Computing Systems, Paper No.: 155Pages 1–12. https://
doi.org/10.1145/3173574.3173729



Vutborg, R., Kjeldskov, J., Pedell, S., & Vetere, F. (2010). Family storytelling for grandparents and grandchildren 
living apart. Proceedings of the 6th Nordic Conference on Human-Computer Interaction Extending Boundaries - 
NordiCHI ’10, Pages 531–540. https://doi.org/10.1145/1868914.1868974



Carlsson, I., Choi, J., Pearce, C., & Smith, G. (2017). Designing eBee. FDG ’17: Proceedings of the 12th 
International Conference on the Foundations of Digital Games, Article No.: 24(Pages 1–10). https://
doi.org/10.1145/3102071.3102102



Cerezo, E., & Ana Cristina Blasco. (2019). The Space Journey Game. Zaguan (University of Zaragoza Repository), 
Paper No.: LBW0169(Pages 1–6). https://doi.org/10.1145/3290607.3313055



Wei, X., Gu, Y., Kuang, E., Wang, X., Cao, B., Jin, X., & Fan, M. (2023). Bridging the Generational Gap: Exploring 
How Virtual Reality Supports Remote Communication Between Grandparents and Grandchildren. ArXiv (Cornell 
University), Article No.: 444(Pages 1–15). https://doi.org/10.1145/3544548.3581405



Davis, H., Vetere, F., Francis, P., Gibbs, M., & Howard, S. (2008). “I Wish We Could Get Together”: Exploring 
Intergenerational Play Across a Distance via a “Magic Box.” Journal of Intergenerational Relationships, 6(2), 191–
210. https://doi.org/10.1080/15350770801955321



Derboven, J., Van Gils, M., & De Grooff, D. (2011). Designing for collaboration: a study in intergenerational social 
game design. Universal Access in the Information Society, 11(1), 57–65. https://doi.org/10.1007/
s10209-011-0233-0



Cristina Azevedo Gomes, Maria, S., Gouveia, T., Pedro Neves Rito, Nídia Salomé Morais, & Sousa, B. (2018). 
Intergenerational Participatory Design: contributions to the development of an App. 2018 International Symposium 
on Computers in Education (SIIE), Jerez, Spain, 2018, pp. 1-6. https://doi.org/10.1109/siie.2018.8586739



Lankes, M., Hagler, J., Gattringer, F., Stiglbauer, B., Moritz Rührlinger, & Holzmann, C. (2018). Co-smonauts in 
Retrospect. CHI PLAY’18 Extended Abstracts, Oct. 28–31, 2018, Melbourne, Australia. https://
doi.org/10.1145/3270316.3272050



Morganti, L., Scaratti, C., Cipresso, P., Gaggioli, A., Bonfiglio, S., & Riva, G. (2016). How can technology help 
intergenerational reminiscence? A pilot study. International Journal of Web Based Communities, 12(1), 35. https://
doi.org/10.1504/ijwbc.2016.074275

Qiu, R., Xu, Z., & Xu, W. (2023). CoRoot: A Collaborative Planting System to Strengthen Intergenerational 
Relationships. CHI EA ’23: Extended Abstracts of the 2023 CHI Conference on Human Factors in Computing 
Systems, Article No.: 75(Pages 1–6). https://doi.org/10.1145/3544549.3585621



Zargham, S., Jelena Ćalić, & Frohlich, D. (2015). 4streams. British HCI ’15: Proceedings of the 2015 British HCI 
Conference, Pages 165–174. https://doi.org/10.1145/2783446.2783589



Pedell, S., Vetere, F., Miller, T., Howard, S., & Sterling, L. (2014). Tools for participation: intergenerational 
technology design for the home. International Journal of Design, 8(2), 1.



Evropi Stefanidi, Dominiak, J., Marit Bentvelzen, Woźniak, P. W., Johannes Schöning, Rogers, Y., & Niess, J. (2023). 
MagiBricks: Fostering Intergenerational Connectedness in Distributed Play with Smart Toy Bricks. UCL Discovery 
(University College London). https://doi.org/10.1145/3585088.3589390



Desmet, P. (2003). Measuring emotion: development and application of an instrument to measure emotional 
responses to products. In Human-computer interaction series (pp. 111–123). https://
doi.org/10.1007/1-4020-2967-5_12



Chen, Y., & Skiena, S. (2014). Building Sentiment Lexicons for All Major Languages (pp. 383–389). Association for 
Computational Linguistics. https://aclanthology.org/P14-2063.pdf



Thomas, D. R. (2006). A General Inductive Approach for Analyzing Qualitative Evaluation Data. American Journal of 
Evaluation, 27(2), 237–246. Sagepub. https://doi.org/10.1177/1098214005283748



Heijne, K., & Van, H. (2019). Road map for creative problem solving techniques : organizing and facilitating group 
sessions. Boom Uitgevers Amsterdam.



Bengtson, V. L., & Roberts, R. (1991). Intergenerational Solidarity in aging Families: An example of Formal Theory 
construction. Journal of Marriage and Family, 53(4), 856. https://doi.org/10.2307/352993


101









Appendix A - Results of group clustering



Appendix A - Results of group clustering



Appendix A - Results of group clustering



Appendix A - Results of group clustering



Appendix A - Results of group clustering



Appendix B - Role cards



Appendix B - Role cards



Appendix C - design guidelines cards

Prerequisite
essential conditions for 

generations to involve in
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tangible elements strengthen the sense of 
physical togetherness and connection 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enable a sense of accomplishment, fostering 
pride and a shared sense of success
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grandparents make them available to give any 
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freedom of exploration fulfill curiosity and 
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mutual learning, skill sharing between 
children and grandparents. 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main purpose and goals

leave both children and grandparents with pleasant 
memories and a desire to engage in future interactions
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