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Abstract
This doctoral work aims to explore how to best design communication systems to connect
distance-separated grandparents and young grandchildren. While previous research
explored doing and sharing limited fun activities such as story-telling, they tended to not
focus on direct conversation where grandparents and grandchildren might share their
personal stories, achievements and experiences. This dissertation is comprised of three
research stages:
First, I present an interview and diary study exploring the current and desired
communication patterns and social situations and challenges in grandparent-grandchild
communication over distance. The results describe the focus of grandparent-grandchild
conversation over distance and show both parents and grandparents must deal with social
issues that arise from potential interference and a lack of truly knowing one’s grandchild
(leading to self-consciousness and feelings of perceived annoyance).
Second, I outline an iterative design approach that resulted in designing a shared calendar
and video messaging system, G2G by using the knowledge gained from the first study.
The design focused on providing grandparents and grandchildren with an awareness of
each other’s lives to support conversations and design elements to help reduce the need
for parent scaffolding.
Third, I present a field study that evaluated G2G with two grandparent-grandchild pairs
over two months. The result from this study reveals that systems designed around
structured communication can help young children develop a routine around staying in
touch with their remote grandparents. Autonomy in maintaining awareness can help
children to be engaged more easily. This suggests that designs focusing on connecting
young children to their grandparents over distance should be flexible yet structured and
designing to reduce parental scaffolding can lead to positive effects and strengthened
relationships.
This dissertation articulates the challenges of connecting young grandchildren and
grandparents over distance. The work and insights presented in this dissertation can be
used as foundation blocks for future exploration by researchers and designers focusing
on family communication and domestic computing in the field of Human-Computer
Interaction.
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Chapter 1.
Introduction
Betty tries to stay in touch with her 9-yearold granddaughter Katie using phone or
video calls, but it is not easy all the time.
Two years ago, Katie moved to Vancouver,
Canada from Oxford, UK with her parents.
The time difference, their mismatched life
styles and Katie’s parents’ busy schedule
have made it difficult for them to talk
frequently. Even when they could finally find a time once every week or two, it was
not really going how Betty had been expecting. Sometimes Katie would not join
the video call because she was playing or she was not in the mood. Sometimes
she would join and leave quickly and sometimes she looked bored. In the very
short period of time that they could talk, Betty sometimes did not know what to talk
about and it seemed hard for her to engage Katie. She remembers when they were
living a few miles away and they used to spend a lot of time together, playing and
talking. She knew her friends, her progress at school and her daily activities and
they had a lot to talk about. She remembered the time when Katie was asking
about old memories, when she was a baby and other family stories, and Betty had
a lot to talk about those topics. Like before, she wants to know almost everything
about Katie’s life but she is feeling that since they moved to Canada she knows
very little about Katie’s daily life. She is feeling that distance separation has
weakened their relationship so she does not want to make it even worse by
bothering Katie or her parents by asking many questions. She wishes there was a
way that everything could be like it was before.
This is a very common situation for many families around the world who are faced
with the challenges of building, maintaining or developing their emotional bond and family
values despite the geographical separation or other challenges such as health issues,
family conflicts or divorce. Grandchildren often perceive their grandparents as a source of
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nurturing, love and safety (Kornhaber and Woosward, 1985) during childhood and teenage
years. They may also see their grandparents as a great resource for family stories and a
link to past generations (Kornhaber et al. 1985, Uhlenberg, 2004). The profound role of
the grandparent-grandchildren relationship in children’s lives (Dellman et al., 2005) shows
the benefits and importance of exploring ways to maintain this connection despite the
aforementioned challenges.
In this regard, my research focuses on understanding the challenges families
(including grandparents, parents and grandchildren) encounter in staying connected and
communicating while separated over distance. I am also interested in exploring families’
current and desired behaviours in such communication in order to gain knowledge about
the most important design requirements for the design of a communication system for this
demographic to address existing challenges and support their desires and expectations.
I begin this chapter with a brief overview of grandparent-grandchild communication
over distance and the existing gaps in this research area. Then, I describe how my
research focus of connecting grandparents and young grandchildren over distance fits
within the domain of Human-Computer Interaction and its sub-domains including Domestic
Computing and Family Communication. I then describe the research problems that I will
address in this dissertation as well as my objectives in addressing these problems.
Following this, I will provide an overview of the methodological approach applied to
address these research problems. Finally, I conclude with an organizational overview of
the structure and chapters in this dissertation.

1.1. Background
The grandparent-grandchild bond is an important emotional relationship and
distinct from other family relationships in a human’s life (Moffatt et al., 2012). Both
grandparents and grandchildren may benefit from a strong relationship in a variety of
ways. To name a few, it can provide joy and pride for grandparents as well as stability,
mentorship, and parental support for grandchildren (Moffatt et al, 2013). This relationship
evolves over time as grandchildren grow up and have different expectations, needs and
perspectives (Franks et al., 1993). Establishing a strong relationship early-on during
childhood means that grandparents and grandchildren are more likely to have a stronger
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relationship later in life with more support being provided by grandchildren for their
grandparents (Geurts et al., 2012).
Yet in reality many grandparents and young grandchildren face challenges in
building and maintaining their relationships over distance (Ames et al., 2010, Moffatt,
2013). This is often because of challenges such as family conflicts, divorce, health issues
or distance separation that make it harder for family members to develop strong emotional
bonds (Ames et al., 2010, Moffatt, 2013). In some situations, such as divorce, family
conflicts or health issues, the tensions around family dynamics or unstable health
conditions might affect the desire and motivations to stay connected and make it more
complicated to build a strong relationship (Ames et al., 2010, Moffatt, 2013). Conversely,
in other situations such as geographical separation, there is still often a desire to stay in
touch (Moffatt et al., 2013).
Nowadays, several synchronous and asynchronous communication technologies
such as the phone, email, shared calendars, and video conferencing systems provide
opportunities for distance-separated family members to stay connected while separated
(Furukawa and Driessnack, 2013). Video communication has seen great success in
establishing more frequent connections for family members with young children over
distance (Ames et al., 2010). The visual aspect of video connections helped young
children to be more engaged through playful interactions and eye contact (Ames et al.,
2010). Moreover, children regard ‘seeing’ as a family and relational practice which helps
them to develop connections and affinities with others (Davies, 2011). Judge and
Neustaedter (2010, 2011) and Ames et al. (2010) have shown how families use video to
enhance feelings of closeness and togetherness over distance. In this regard, always-on
video connections may result in spontaneous sharing of everyday life between distanceseparated family members including children and grandparents in distance-separated
families (Judge et al., 2010, Judge et al., 2011).
There are several prototypes that have been developed in order to get
grandparents or other remote family members involved in activities outside of the home.
For instance, Peek-A-Boo (Neustaedter et al. 2010) and Experience2Go (Inkpen et al.
2013) were designed to share activities that happen outside of the home such as doing
sports, eating out or visiting new places with distributed family members. These systems
could potentially be adopted by children when they introduce playful and age-appropriate

3

features. However, they were not designed specifically for this demographic and
consequently did not consider many challenges and desires that needed to be addressed.
In fact, they were mainly designed to get the grandparents involved in activities inside or
outside of the household in more of a passive way. For example, in Peek-A-Boo and
Experience2Go, parents were usually responsible for broadcasting the child’s activities to
grandparents. Therefore, the direct interaction between grandparents and young children
was limited. Similarly, in always-on video communication systems (where there was a
permanent always-on video link between two households) grandparents usually observed
children’s activities passively and the interactions were usually limited to short playful
encounters. Therefore, they usually did not go deeper than sharing mundane activities
such as eating or broadcasting a specific event outside of home. While still exciting and
desirable, these systems were not designed for supporting more detailed and broader
awareness about a child’s daily life inside or outside of the household. In these systems
we also see that grandparent-grandchild relationships often depended on parents to help
establish the relationship and subsequent communication, also mentioned by Becker et
al. (2012). In this regard, it might be desirable for technology to allow distance-separated
grandparents to be more were regularly involved in the day to day lives of their
grandchildren with minimal intervention from parents.
Several studies have highlighted the need and desire by family members to stay
connected with each other and maintain a sense of interpersonal awareness about each
other’s activities, location and status (Neustaedter et al., 2006). In addition, there has been
an emphasis on existing and desired adult-oriented communication practices of distributed
family members and how they share their life stories, maintain awareness, and coordinate
their life within or between households (Neustaedter et al., 2006, Tee et al., 2009,
Brubaker et al., 2012, Greenberg et al., 2013). For instance, Plaisant et al. (2006)
proposed the Family Calendar prototype in order to facilitate sharing of calendar
information between distance-separated multi-generational family members in different
households. Similarly, SPARCS (Brush et al., 2008) was a shared calendar between
extended family members. I will talk about these two systems in more detail in Chapter 2:
Related Works. While these two systems could be used to provide awareness for
grandparents and coordinate some tasks related to children, they were not built to be used
directly by children. So there is still a gap in designing technologies where distanceseparated grandparents and young grandchildren would be able to independently
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maintain awareness about each other and stay engaged in each other’s lives. However,
we still do not know if grandparents and young grandchildren can maintain their desired
level of awareness using current communication technologies.
There are also a number of studies focused on grandparent-grandchild
relationships and designing communication technology particularly for this demographic.
Many grandparents are not tech-savvy and need extra help connecting with others when
using video communication. It is also cumbersome for many elderly persons to keep up
with rapid changes in technology (Tee et al., 2009). Conversely, it is usually very difficult
to engage young children in conversation over audio or synchronous video communication
systems because of their limited attention span (Ames et al., 2010, Ballagas et. al, 2010).
Therefore, there have been a few systems designed to connect young children with their
grandparents by sharing activities together such as reading stories (Raffle et al., 2010,
2011), playing games (Follmer et al., 2012, Moffatt et al., 2013) or exchanging gifts (Vetere
et al., 2009). These systems were well received by families and proved to be beneficial in
engaging young grandchildren in remote communication with their grandparents. While
beneficial and a good start to explore shared other activities over distance, the work in this
area has been only explored with a limited number of activities such as reading books and
playing games. Moreover, most of these systems have been studied in lab environments
with limited sessions between grandparents and grandchildren.
When meeting face to face, grandparents and young grandchildren accompany
each other in a wide range of activities such as sharing a meal, drawing, watching TV,
watching photos, playing games, caretaking, housekeeping, walking outside, etc. (Evjemo
et al., 2004, Dellmnn-Jenkins et al.,1987). These activities provide a shared experience
and enough context that can be used to ground a conversation. It would also help them to
build a connection over time (Evjemo et al., 2004). With the lack of trying the mentioned
systems in the wild, we still do not know if these systems would be successful in engaging
children in communication with their remote grandparents over longer periods of time and
after any possible novelty effects wear off. However, we do know that a combination of
communication channels with motivating content can provide compelling activities for
families to engage in together (Ballagas et al., 2013).
Remote grandparents usually desire to be as involved as possible in the lives of
their grandchildren and keep them more engaged so that they can talk with them longer
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and get to know them better (Ames et al., 2010). This might be due to the limited
opportunities they have to spend time together and get to know each other unlike many
co-located grandparents and grandchildren (Evjemo et al., 2004, Dellmnn-Jenkins et
al.,1987)
While most research in this area has focused on addressing children’s limited
attention span in such communication, we have yet to see any study that explores the
current and desired communication behaviors between young children and their
grandparents over distance and challenges related to establishing this communication
remotely. We also see a gap in understanding how parents and grandparents react to
communication between grandparents and grandchildren and how they see such
communication ideally working. Past research on communication between grandparents
and grandchildren over distance also does not focus on challenges beyond scaffolding
challenges for parents. Without this understanding, one may easily think that grandparentgrandchild communication occurs with little conflict. While communication challenges
between grandparents and grandchildren might be very diverse, this work focuses on the
challenges that parents and grandparents might experience individually or in their family
relationships when trying to establish this communication remotely.
Therefore, this area has lacked foundational research providing design lessons to
support the unmet desires of families and address the challenges which might arise as
part of this communication. To fill this gap, I’m particularly interested in finding and
exploring the most important factors to design communication systems for this
demographic where the goals are to support the desired communication behaviors and to
address some challenges that families would face when establishing communication
between young children and their grandparents over distance. Although distanceseparated families might have different communication behaviors, communication desires
and challenges based on their family dynamic, relationship, culture, etc., they may also
share some common behaviors, desires and challenges.
In this regard, I first investigated how families try to build and maintain their
relationship over distance using different types of communication technology. Considering
grandparents, parents, and children as foundational blocks of this relationship, I explored
their current and desired communication behaviors as well as the challenges that might
arise as a result of communication or lack thereof. Second, I proposed the design of a
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communication platform for young children and grandparents. This design will allow them
to maintain awareness of each other’s lives with the aim that this information can
potentially be used as a shared context to promote conversation over distance. Third, I
explored this system when used by two families to learn the ways in which families
appropriate such a communication and awareness system.

1.2. Research Context
This research is focused on understanding distance-separated grandparentgrandchild communication practices through technology and designing a communication
system for this demographic to support them. Figure 1.1 illustrates how this topic fits into
the broad domain of Human-Computer Interaction (HCI). HCI is a multi-disciplinary field
defined as “a discipline concerned with the design, evaluation and implementation of
interactive computing systems for human use and with the study of major phenomena
surrounding them” (Hewett et al., 2009). This field is situated at the intersection of
computer science, behavioral sciences, design, media studies and several other fields of
study (Card et al., 1983). Research in this field aims to understand how to design
computational devices that are both usable and useful for individuals (Dix et al., 1998).
Domestic Computing is a sub-discipline of HCI that studies the technical and
methodological challenges involved in understanding computing systems for domestic
environments (Crabtree et al., 2003). Within these areas, my focus is on Family
Communication and I further narrow my focus to Family Communication Over Distance.
This subfield studies the everyday domestic practices of using technology to connect
families over distance. Grandparent-Grandchild Communication Over Distance, the focus
of this dissertation, is a subfield of Family Communication Over Distance, and focuses on
the age-related technologies for this relationship.
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Human-Computer Interaction (HCI)
Domestic Computing
Family Communication
Family Communication Over Distance
Grandparent-Grandchild
Communication
Over Distance

Figure 1.1.

Context of my research within domains of HCI and Domestic
Computing

1.3. Research Problems
This dissertation focuses on addressing the overarching research problem that we
do not know how to design a useful communication system to connect distanceseparated grandparents and young grandchildren in order to address some unmet
desires and challenges that family members involved in this communication including
grandparents, parents and young children would experience in communicating over
distance. To more easily address this, I have divided this main problem into 5 subproblems:
Research Problem 1: We do not know the communication behaviors of
grandparents and young grandchildren over distance and how grandparents and
young grandchildren share their life experiences remotely.
There are several studies on the benefits and challenges of different
communication technologies for young children and how families can benefit from these
communication systems to build family relationships between children and grandparents
over distance (Ames et al., 2010, Ballagas et al., 2009). Through these studies we know
that young children are less engaged in having conversations through communication
technologies due to cognitive challenges and short attention spans. For this reason,
previous studies and research prototypes on connecting grandparents and young
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grandchildren over distance through technology have focused on supporting this
relationship through designing the systems where the focus is doing and sharing limited
activities such as story-telling, playing games or exchanging gifts (Ballagas et al., 2010,
Follmer et al., 2012, Moffatt et al., 2012, Raffle et al., 2010, Raffle et al., 2011, Vutborg et
al., 2010, Vutborg et a., 2011, Vetere et al., 2009).
While some remote grandparents desired to get to know their grandchildren even
over distance (Ames et al., 2010), these technology-mediated activity-focused sessions,
which offer very limited sets of activities, might not provide them many opportunities. In
face to face communication, grandparents and young grandchildren have many
opportunities to build their relationships together. In fact, the wide range of activities they
can share together facilitates their communication (Evjemo et al., 2004, Dellmnn-Jenkins
et al.,1987). Grandchildren older than five years old can perceive their grandparents as
source of family stories and windows to another time (Kornhaber and Woodward, 1985).
Remote grandparents also usually desire to be as involved as possible in the lives of their
grandchildren and keep them more engaged in communication (Ames et al., 2010).
However, we still do not know if they would be able to do that remotely.
Yet, there is less focus on understanding the communication behaviours between
grandparents and young grandchildren over distance. In fact, we see little on how
grandparents might converse with their grandchildren to learn about their lives, how they
share their life experiences together remotely, how a conversation happens, what that
communication might specifically be about and how parents might facilitate this
communication.
One should note that there might exist a heterogenous set of communication
behaviours based on family dynamic, parenting style, culture, family relationship etc., but
I am exploring to see if I can find a shared set of communication behaviours across these
and other factors.
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Research Problem 2: We do not know the desired communication
behaviours of grandparents, parents and grandchildren in grandparent-grandchild
communication over distance.
We do not have a clear understanding of desired communication practices in
grandparent-grandchild communication over distance from the perspective of parents,
grandparents and grandchildren. We also have less knowledge of parents’ expectations
and concerns. For instance, in families with cultural differences between grandparents’
and grandchildren’s families, there might be attempts from grandparents to transfer native
cultural knowledge to their grandchildren. Yet we do not have a clear understanding of
whether grandparents have the need and desire to exchange cultural knowledge with their
remote grandchildren and, if so, how that would be received by the children or parents.
Having this knowledge, we can move towards designing communication systems that
meet their real everyday needs.
Research Problem 3: We do not know what are the challenges that might
arise in technology-mediated communication between grandparents and young
grandchildren over distance.
Studies on grandparent-grandchild communication over distance have mainly
considered the challenges faced by children when using communication technologies
(Ames et al., 2010, Ballagas et al., 2009). Thus, they have focused less on the challenges
that grandparents and parents might face in order to make this communication happen. In
particular, I will focus on challenges that one would experience individually or in their family
relationships in establishing communication between grandparents and young
grandchildren over distance and mostly through technology. For example, we know that
parental scaffolding is needed for grandparent-grandchildren communication over
distance (Ames et al., 2010). However, we do not know if this dependency to parents
might create some challenges for individuals or for their relationships with other family
members.
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Research Problem 4: We do not know how to translate the knowledge of the
current and desired communication behaviours and challenges into the design of a
communication system to connect grandparents and young grandchildren over
distance.
While there has been some research on exploring communication between
grandparents and young grandchildren over distance, there are very few cases
demonstrating how this knowledge can be applied to the design of a communication
system. The research has mainly focused on supporting communication through shared
activities given the knowledge that it is more difficult to engage young children through
conversation over distance (Ames et al., 2010, Ballagas et al., 2010, Follmer et al., 2012,
Raffle et al., 2010). These systems can be alternative solutions to help young
grandchildren and grandparents spend some time together over distance but they tend to
not focus on direct conversation where grandparents and grandchildren might share their
personal stories, achievements and experiences and maintain awareness of their lives.
To the best of my knowledge, at this time, there is not any research on current and
desired communication patterns and existing social challenges in such communication.
We do not see any general guidelines that illustrate how one should design systems to
support the desires and address the challenges. In this way, this sub-problem is about
how to take the insights of the current and desired communication patterns and existing
challenges and apply them to the design of a communication system for this demographic.
Research Problem 5: We do not know how distance-separated grandparents
and young grandchildren will use a communication system that is specifically
designed to support their desires and challenges in over distance communication.
To date, we do not know how grandparents and young grandchildren would make
use of a communication tool designed to directly facilitate conversation between them,
how such a system would affect the communication between grandparents and young
grandchildren and what benefits or challenges it would bring for grandparents, parents
and children.
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1.4. Research Objectives
The overarching objective in my thesis is: to provide a foundation for
understanding how to better design communication systems for distanceseparated grandparents and young grandchildren that addresses the desires of
families and challenges in this communication.

To achieve this objective, I will

address the aforementioned research problems raised in the previous sections through
the completion of the following research objectives:
Research Objective 1: Understand the current communication behaviours
between grandparents and young grandchildren over distance and how
grandparents and young grandchildren share their life experiences over distance.
To address the first research problem, I conducted an exploratory study using a
diary study and semi-structured interviews with eighteen distance-separated grandparents
and parents of young children to identify common communication behaviors of this
demographic. From this analysis, I gained insights about distance-separated
grandparents and grandchildren’s current communication behaviors and the contents of
their conversations.
Results from this study highlight that grandparents and young grandchildren share
their life experiences through conversation and grandparents are able to engage children
with direct conversation over distance. In order to engage grandchildren to talk, remote
grandparents actively try to maintain awareness about their grandchildren’s lives and learn
about their interests and then focus on these during conversations. However, children may
value conversing intermittently in more of an asynchronous manner because of their
limited attention spans.
Research Objective 2: Understand the desired communication behaviours of
grandparents,

parents

and

grandchildren

in

grandparent-grandchild

communication over distance.
As a part of the same exploratory study listed for Objective 1, I studied the desired
communication behaviours in grandparent-grandchild communication over distance.
Although I did not include children in the study, I tried to gain knowledge about their needs,
desires and expectations as well as the challenges they might face (described in the next
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objective) through their parents’ perspectives. Acknowledging that it might be biased to
interpret children’s perspective through the grandparents’ or parents’ eyes and not the
actual child, I tried to back up the collected data through related works and available
literature about grandparents-grandchildren communication.
This study phase revealed grandparents cannot maintain the desired level of
awareness and communication with their young grandchildren over distance.
Grandparents like to know ‘nearly everything’ about their grandchildren but they feel that
distance-separation weakened their emotional bond and also made it very difficult to
maintain a desired level of awareness. In this regard, while more awareness between
grandparents and grandchildren was desired by most parents, some of them also liked to
have remote grandparents support them and become more involved in their children’s
activities from a parenting perspective even over distance. For instance, some single
parents desired to be able to involve the remote grandparents in some of the children’s
school related tasks.
Research Objective 3: Understand the challenges that might arise in
technology-mediated

communication

between

grandparents

and

young

grandchildren over distance.
As a part of the same exploratory study listed for Objective 1 and Objective 2, I
studied the challenges faced as a part of communication between grandparents and
grandchildren. I intentionally included distance-separated families in the study who had
different family situations to investigate whether these situations might influence
communication behaviors and create challenges. As the main concern was the social
challenges of this communication and establishing this relationship over distance, I did not
include children for this phase. Therefore, my focus was on the adults’ perspectives. This
study phase revealed that parents and grandparents must deal with social issues that
arise from potential interference, a lack of truly knowing one’s grandchild (leading to selfconsciousness and feelings of perceived annoyance), cultural differences and scaffolding.
Importantly, grandparents sometimes are very self-conscious and are not confident about
what to talk about or what to ask that will not bother their grandchildren or their parents by
asking too many questions or inappropriate questions.
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Research Objective 4: Use the knowledge of the current and desired
communication

behaviours

and

challenges

to

inform

the

design

of

a

communication system to connect grandparents and young grandchildren over
distance.
My fourth objective is to take the insights of the current and desired communication
behaviours and existing challenges and apply them to the design of a communication
system to support the unmet desires while addressing these challenges. Indeed,
designing a communication tool that can address all the challenges and desires found in
the aforementioned study is not possible. Thus, I focused on supporting the most
important challenges found in Objective 2 and Objective 3 using the knowledge of
communication and conversation practices found in Objective 1.
Given this, I designed a shared calendar video messaging system called
Grandparents-to-Grandchildren (G2G) to support shared awareness and flexible
communication between grandparents and young grandchildren. Different design ideas to
address the requirements and the detailed process that led to this system can be found in
Chapter 5. Figure 1.2 shows a view of this system while it is being used by a child Katie
and her grandmother Betty. Using this system, grandparents can maintain more
awareness about their young grandchildren’s daily life over distance and can confidently
engage their grandchildren in a remote communication.
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|
Figure 1.2.

G2G being used between grandma Betty and Katie

Research Objective 5: Explore the usage of the designed communication
system

to

understand

how

distance-separated grandparents

and young

grandchildren will use a communication system that is specifically designed to
support their desires and challenges communication over distance.
My last objective is to evaluate the design and deployment of the prototype. To
meet this objective, G2G was developed into a stable communication system capable of
being deployed amongst distance separated families. During the final step, I investigated
the deployment of the final design for a period of 4-6 weeks with 4 pairs of distanceseparated grandparents and young grandchildren in middle class families, with two
heterosexual parents who were working professionals and living in urban areas within
broader Western culture.
The goal of the field deployment was to investigate how families would use the
system. I also hoped to gain insight into whether providing a shared context facilitates
communication and whether it might introduce additional concerns in the family.
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The findings from the field evaluation provided additional insight for future research
on how to best design for communication between grandparents and young grandchildren
over distance.

1.5. Methodological Approach
In this section, I briefly overview the methodological approaches I applied to
explore the aforementioned research problems I raised earlier in Section 1.3. Research
Objectives 1, 2 and 3 are about understanding the existing and desired communication
behaviors along with challenges that might arise in technology-mediated communication
between distance-separated grandparent and young grandchildren. In order to complete
these objectives, I gathered data primarily through diary entries and semi-structured
interviews (Strauss and Corbin, 1998, Schensul, 1999).

More details about the

methodology applied can be found in Chapter 3. The qualitative data collected from diary
entries, handwritten notes during interviews and interview transcripts were coded and
analyzed using open, axial and selective coding (Strauss and Corbin 1998). Through open
coding, text is “opened up” and data is iteratively broken down into concepts, categories
and then sub categories with specific properties (Strauss and Corbin 1998). Through axial
coding, categories are related to their sub-categories to form explanations about the
phenomena. Selective coding is the process of identifying the core category and
connecting it to other categories. In this process all the categories are unified around a
core categories and categories that need further refinements are filled in. This is being
done by going back to the data to selectively code the part that is needed (Corbin and
Strauss, 2008).
I chose to use the qualitative methodology because of the exploratory nature of
the mentioned research questions I am addressing. According to Creswell “Qualitative
research is an approach for exploring and understanding the meaning individuals or
groups ascribe to a social or human problem.” (Creswell, 2003).
To address the fourth research question and complete Research Objective 4, I
used the insights gained from the preliminary study along with knowledge from related
works to define the design requirements of the previously mentioned communication
prototype, G2G. G2G has been designed and iterated through many brainstorming
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sessions and by seeking feedback from other researchers and designers. A detailed
design process, description and all features of this system can be found in Chapter 5.
To address the final research question and complete Research Objective 5, I
conducted a field deployment with two pairs of families where they used the system over
a period of 8 weeks. Choosing a small set of families enabled me to handle the challenges
that would occur during the study and let me comprehensively gather data about
participants’ behaviors and thoughts. The field evaluation involved a series of bi-weekly
home visits, check-up calls and semi-structured interviews with grandparents, parents,
and children. They were also asked to keep a video or written diary at least two times a
week More details can be found in Chapter 6.
Table 1.1. summarizes the methodological approaches which have been used to
answer each research problem.
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Table 1.1.

Summary of research questions and methods
Research Question

Method

1- What are the current communication behaviors of grandparents and young
grandchildren over distance and how grandparents and young grandchildren
share their life experiences remotely?

- Semi-structured interview
- Diary

2- What are the desired communication behaviors of grandparents, parents and
grandchildren in grandparent-grandchild communication over distance?

- Semi-structured interview
- Diary

3- What are the challenges that might arise in technology-mediated
communication between grandparents and young grandchildren over distance?

- Semi-structured interview
- Diary

4- How to translate the knowledge of the current and desired communication
behaviors and challenges into the design of a communication system to connect
grandparents and young grandchildren over distance?

- Iterative design

5- How will distance-separated grandparents and young grandchildren use a
communication system that is specifically designed to support their desires and
challenges in over distance communication?

- Semi-structured interview
- (Visual) Diary
- Home visit
- Phone check-up

1.6. Organization
This dissertation contains eight chapters. Chapter 2 reviews the related work in the
area of study. I start with a literature review of family communication practices. This
includes an overview of family communication and desire of maintaining awareness along
with the role of technology in the fields of CSCW and HCI. Then, I provide an overview of
the systems designed for families to communicate over distance. Following this, I discuss
systems designed for grandparents and grandchildren to communicate remotely.
In Chapter 3, I discuss the methodology for the first study about understanding the
current and desired communication practices and social challenges in grandparentgrandchild communication over distance (Research Objective 1, 2, 3). I then describe the
participants, the recruitment process and interview and diary questions.
Chapter 4 describes the results of the aforementioned study to address Research
Problems 1, 2 and 3. This chapter results in a broader and clearer understanding of how
grandparents and young grandchildren share their life experiences together through
conversation along with current and desired communication practices, needs,
expectations and social challenges in grandparent-grandchild communication over

18

distance. I conclude this chapter with a set of design implications which guided me to
design a communication tool for this demographic which can address some of the
challenges in such communication.
Chapter 5 reviews the design process starting with defining the design goals. Then
I describe design requirements acquired from the results and design implications
mentioned in Chapter 4. The chapter then describes the design process and details about
low-fidelity and medium fidelity prototypes as well as a full detailed description of the final
design to address Research Problem 4. I conclude the chapter by comparing the prototype
with a few similar systems.
Chapter 6 provides a complete description of the deployment process. This
includes a detailed description of the data collection and data analysis methods, the
recruitment process, the pre-study process and details about the field deployment.
Chapter 7 describes the field deployment results which address Research Problem
5. The results in this chapter help to understand how families make use of a shared
calendar video messaging system. I conclude the chapter by describing the benefits and
challenges families face in using such a system.
Finally, I conclude the dissertation by reviewing its contribution to the field and by
describing how I achieve my aforementioned research objectives in Chapter 8. I then
recommend areas for future work in technology-mediated communication between
grandparents and young grandchildren over distance.
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Chapter 2.
Related Work
In this dissertation I propose a shared-calendar video-messaging system to
connect distance-separated grandparents and young grandchildren. Therefore, in this
chapter, I review the related literature in this area. First in Subsection 2.1, I review the
subject of family communication routines and the need of connection and communication
among family members. Then, I discuss the technologies and research prototypes built
for family communication over distance, and more particularly I review video-mediated
communication prototypes for this matter. Later in the following subsections, I review
important design requirements for my two target demographics (children and older adults)
and I review systems designed specifically for these demographics to communicate with
their family members over distance.
Second, in Section 2.2, I discuss Interpersonal awareness in families and overview
awareness systems built for families and older adults. Then I talk about awareness
systems for children and more specifically about calendaring practices and children’s
calendars. Finally, I review communication between grandparents and grandchildren and
discuss the systems and research prototypes built specifically for these demographics.

2.1. Family Communication
Family is the first and one of the most important concepts in one’s life. It shapes
our personality and can be a source of joy, emotional support and unconditional love
(Moffatt et al., 2013). The concept of ‘family’ usually brings several important needs and
desires, including staying connected and in communication (Neustaedter et al., 2013, Tee
et al., 2009). However, communication practices along with desires and needs to
communicate can be different among family members. This can depend on several factors
such as age, gender, family relationship, family situation, whether they live in the same
household or not, and also whether they are geographically close or dispersed
(Neustaedter et al., 2013).
Nuclear family members within a single household are close almost by definition
(Patrick et al., 2001) and extended family members in multiple households often desire to
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actively stay connected, communicate, or increase communication with at least some of
their family members (Patrick et al., 2001, Tee et al., 2009). Family communications
mainly happen for a variety of purposes such as expressing intimate emotions, casual
conversations, exchanging information, planning, coordinating, checking one’s availability,
or fulfilling social obligation (Patrick et al., 2001).
Different

family

relationships

bring

different

expectations

and

define

communication routines. For example, parent-child relationships often have specific
requirements such as creating a sense of belonging, being together as a family, having a
need to play, fulfilling different needs for caring, and supporting and tutoring children
(Dalsgaard et al., 2006). These requirements lead to specific communication routines and
needs between parents and children, which are often different from the communication
routines between other family members (Dalsgaard et al., 2006). Social situations such as
distance separation, health issues (e.g., illness), or family situations (e.g., conflict, divorce)
might also influence communication patterns between family members along with the
desire to stay connected. Each of these situations bring different communication
challenges for family members and influence the desire of being connected and
communicating (Ames et al., 2010, Moffatt, 2013).
Nowadays, technology has an overarching role in family communication. However,
the type of technology being used or suggested is highly associated with the mentioned
social situations. Given this, it is crucial for designers of future communication
technologies in this area to study, understand, and consider these social situations in order
to design a technology that purposefully targets a specific demographic or social situation.

2.1.1. Technology-Mediated Family Communication Over Distance
Family communication and the role of technology has been a widely studied topic
in the areas of CSCW and HCI. Families prefer in-person communication, but nowadays
with families being increasingly geographically separated, they value using technology to
stay connected. There has been a large emphasis on how family members desire to
connect over distance to share stories about life, learn about the well-being of others, and
coordinate for visiting each other (Mynatt et al., 2001, Neustaedter et al., 2006, Romero
et al, 2007 , Tee et al., 2009).
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People may have different preferences either in the type of technology used or in
whether to communicate synchronously or asynchronously (Cao et al., 2010). Research
shows that distance-separated families use a mixture of synchronous and asynchronous
communication technologies to stay connected, where each mode serves a particular
need and can be adopted by families in different situations. Synchronous mediums such
as phone and video chat are used to feel close to one another and have emotional
conversations (Brubaker et al., 2012, Evjemo et al., 2004). Asynchronous mediums are
typically used to balance the time demands of communication (Cao et al., 2010, Judge et
al., 2013), coordinate activities (Neustaedter et al., 2006, Tee et al., 2009), and exchange
information between larger groups of family or friends (Peng et al., 2013).
Time difference, which is a common situation for many distance-separated
families, can also influence their communication behaviours. Communication between
families in the same time zones tends to be more flexible, shorter, more frequent,
lightweight, with little planning beforehand (Cao et al., 2010). Yet, extra effort is needed
for families separated across different time zones, including calculating time differences
and trying to be available during an open communication window (Ames et al., 2010).
Technology in today’s world offers various communication mediums for families to
communicate effectively according to their needs, personal preferences, and schedule.
These

technologies

include phone,

text or instant

messaging,

email,

video

communication, digital calendars, and even virtual reality. Using the phone is one of the
most common ways for families to keep in touch with each other, and it allows them to
synchronously stay connected with their loved ones. However, the phone is not always
the best way to communicate, and it might be challenging in some situations including for
communication with children (Ballagas et al., 2009). In recent years, video conferencing
(video chat) has been adopted by many family members as a common method for
communicating, as it is the most similar to face-to-face communication (Ames et al., 2010,
Brubaker et al., 2010, Kirk et al., 2010).
While all of these different mediums can be beneficial in different situations, as the
focus of this dissertation is on designing a video messaging shared calendar to connect
grandparents and their young grandchildren over distance, I will mainly focus on reviewing
video communication systems as well as shared family calendars in the following sections.

22

2.1.2. Video Mediated Family Communication Over Distance
Video communication can meditate closeness for families regardless of their
geographical distance (Kirk et al., 2010). In fact, video communication can help people
accept the painful aspects of distance separation and be more willing to accommodate it
in their personal lives (Brubaker et al., 2010). Research shows that accompanying visual
and contextual cues with verbal communication has a great impact in creating a sense of
presence in absence (Brubaker et al., 2010). Semi-face-to-face interaction and real time
images provided through video encourage participants to talk about their feelings and life
experiences (Follmer et al., 2012). In addition, video communication can also establish
new relationships with locations by allowing people to show ‘new’ locations such as their
environment and outdoor adventures to others over distance (Brubaker et al., 2010). In
addition, some studies have found that families with children could have different patterns
of video-communication usage (Tee et al., 2009, Judge et al., 2010). Judge et al. found
that adults without children primarily used video communication for dedicated
conversation as opposed to families with children, where they used it more to share
activities (Judge et al., 2010).
There have been a variety of video-communication tools built to address family
needs. These can be classified as ones supporting direct conversation (e.g. most
commercial video-communication products), focused activities (Macaranas et al., 2013,
Shamma et al., 2008, Raffle et al., 2011, Yarosh et al., 2010), and viewing others’ activities
passively through always-on video (Hutchinson et al., 2003, Judge et al. 2010, Inkpen et
al., 2013). From these systems, we know video provides feelings of presence in absence,
awareness, emotional connectedness and also the ability to directly communicate (Judge
et al., 2010, Hutchinson et al., 2003, Kirk et al., 2010).
Direct conversation, while appreciated, is not enough for users to experience
feelings of co-presence and togetherness over distance. For this reason, people are
increasingly using video to engage in shared activities such as attending parties, watching
TV programs, playing games together or sharing real world experiences (Brubaker et al.,
2012, Inkpen et al., 2013, Macaranas et al., 2013, Shamma et al., 2008). Macaranas et
al., found that watching video and TV programs together while in a video chat is engaging,
fun, and also fosters social bonds between family members (Macaranas et al., 2013).
Similarly, Media2gether was another research project which expands this work by
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exploring sharing and co-browsing different types of media together during a video chat.
This work showed that co-viewing media as part of video communication can act as a
common ground, as well as promote and elevate communication between family and
friends (Forghani et al., 2014).

Figure 2.1.

A view from Media2gether; A mother and daughter are looking at
some family photos during a video chat (Forghani et al., 2014)

Inkpen et al. (2013) developed a prototype called Experience2Go (Figure 2.2) to
investigate sharing children’s real-world experiences such as sport events, birthday party
or play sessions with a family member over distance. This prototype is highly dependent
on parents’ technical and social scaffolding. Here the parent needs to take care of
streaming the video. A parent is also the one who moderates the interactions between the
child and the remote person. As a result, there is not much interaction between the child
and the remote family member. It also engages the remote family member in a more
passive way as an observer and does not create opportunity for the remote family member
to contribute and share.
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Figure 2.2.

Swim team practice with remote mom watching using
Experience2Go (Inkpen et al., 2013)

Conversely, always-on video connection systems have been proposed to help
distance-separated family members feel more connected by getting involved in daily and
mundane activities together. Judge et. al, proposed Family Window (2010) and Family
Portal (2011), and with these explored connecting multiple households of extended
families. Figure 2.3 shows a pair of grandparents using Family Window to watch their
grandchild while he plays. They found that always-on video connections result in feelings
of connectedness by providing availability awareness and opportunities for sharing
mundane routines such as eating, preparing meals, and child bathing (Judge et al., 2010,
Judge et al., 2011). While beneficial for distance-separated family members to passively
observe their loved ones and be involved in their day-to-day life inside the home, these
systems do not go beyond mundane activities to provide any awareness about the life of
loved ones outside of the home. They could also introduce some privacy issues or be
considered intrusive by some family members. In this regard, we do not have much
evidence of how such a system would be perceived by young children, particularly in the
age range of 7-12. Children in this age range start developing meaningful family
relationships while they might start being concerned about their privacy and being
interrupted by others. We also do not know if such systems provide users with greater
awareness of the everyday life activities of family members in this age range inside or
outside of the home, as opposed to just providing opportunities for passive observation.
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Figure 2.3.

Grandparents use Family Window to watch their grandchild while
playing (Judge et al., 2010)

With a similar idea of always-on open connection, a commercial system called
Perch (https://perch.co) was designed to connect people with a close relationship (Figure
2.4). This system was seen to work very well for adults who desire to connect to their
homes while at work, to catch up with their partners, or check on their children or pets
while away (Neustaedter et al., 2015). However, researchers have yet to explore if such
a system might be also useful for extended family members to connect actively with their
young grandchildren and stay aware of their activities inside and outside of home without
being intrusive.
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Figure 2.4.

Using Perch to check one’s home while at work (https://perch.co)

2.1.3. Technology-Mediated Family Communication Over Distance for
Older Adults
For many seniors maintaining family communication and staying in touch with their
loved ones either near or far is of great importance. It is believed that one aspect of social
fulfillment is to have strong connection with one’s peers. (Baecker et al., 2012).
Commercial communication applications as well as many research prototypes mentioned
in the previous section have been used and well received by many older adults in the
family. While these systems try to address some challenges of distance separation and
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attempt to facilitate family communication over distance from the general points of view,
none of the mentioned applications have been clear as to whether they had considered
elderly people’s expectations and requirements as well as other contemplations that need
to be considered when designing communication technologies for older adults. Here in
this section, I briefly talk about some of these factors and introduce some communication
technologies particularly designed for older adults.
Many older adults still are not tech-savvy, might not be regular computer users,
and would experience problems with interface conventions (e.g. scroll bar) and user
interactions (e.g. swipe) (Garattini et al., 2012). These barriers along with lack of required
skills and fear of learning something new keep many older adults hesitant of using new
communication tools (Toder, 2013). In order to adopt a technology, seniors need to
perceive usefulness as well as ease of use and learning (Renaud et al., 2008). In this
regard, communication tools need to offer a simple interface with accessible and easy
interactions, and that is also easy to learn in order to be adopted by older family members
(Rodríguez et al., 2009).
Older adults desire to communicate with a high level of dedication, and they also
desire to perceive dedication and effort from their family members. As a result, lightweight
communication is not fulfilling enough for elderly people. Older adults need communication
methods that feel like real contact where they can reach a level of intimacy and can ‘put
something of themselves’ into the communication (Lindley et al., 2009). However, in their
view, there is time to communicate and time not to communicate. Elderly people are
concerned about not being intruded upon their life and they also do not want to be intrusive
upon the lives of their family members (Lindley et al., 2009). While they thrill in gaining
insights into the lives of their family members, they desire to be able to actively participate
in the communication and ‘give something back’ (Lindley et al., 2009). Thus, those
prototypes in which elderly are mostly passively observing the lives of their families are
not completely satisfying. Therefore, it seems essential that designs for older adults allow
them to provide meaningful feedback to the system.
To name a few, Portrait Pigeon is an Interactive Photo Messaging Wall for Seniors
that supports lightweight communication such as email, Twitter posts, and voice-recorded
messages through body gestures to a physical photo display (Brewer et al., 2014). Family
in Touch (Figure 2.5), is a communication picture frame designed for older adults with
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chronic pain to easily ask their extended family members including their grandchildren to
send them a video. When the frame is touched, an email is sent to loved ones encouraging
them to record or upload a video. This video can be watched through the frame. Through
the evaluation of this tool, Moffatt et al., found that asynchronous and asymmetric nature
of the communication in this frame is a good fit to connect elderly with younger family
members.

Figure 2.5.

Families in Touch Frame; When the frame is touched an email is
automatically sent to loved ones asking them to reply with a video.

Similarly, InTouch (Beacker et al., 2014) (Figure 2.6) is another application
designed for older adults to connect with their loved ones through different types of
communication including exchanging videos, photos, audio messages, and a ‘wave’. A
‘wave’ is a light notification that can be sent to family members by seniors to let them know
they are thinking of them. They found different styles among seniors including tech-savvy,
social, and resigned, which lead to different needs and behaviours towards technology.
Interestingly, they found that seniors did not see the physical distance as a major obstacle
in connecting with family members as much as the busy schedules of the family members
that they want to connect to.
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Figure 2.6.

InTouch; An application to connect seniors with their loved ones
through sharing video, photo, voice message and 'wave'

Overall, it seems that technology has been more and less moving towards
mitigating physical distance between older adults and their family members over distance.
However, further research is needed to explore different challenges of minimizing the
social distance between seniors and their extended family members. This matter would
not be possible without understanding challenging social situations and family
relationships that might burden the use of the offered technology. Understanding these
challenges would help the designers of family communication technologies offer new
technology or modify existing technology to be used and adopted more by seniors.

2.1.4. Technology-Mediated Family Communication Over Distance for
Children
Designing communication technology for young children (younger than 10 years
old) can be challenging. Limited attention span, undeveloped perception of time, limited
verbal communication skills, and limited witting and reading skills are some of the
challenges that make it difficult to use traditional communication technologies (such as the
telephone) to connect with young children over distance (Modlitba et al., 2008).
In a study about challenges of using phone to connect with young children across
generations and across distances, Ballagas et al., found that young children face several
difficulties such as cognitive challenges, social challenges and attention/motivational
challenges in order to stay in touch with their remote relatives using the phone. All of these
challenges make it difficult to build a close relationship with children with audio only
communication medium (Ballagas et al., 2009). In fact, face-to-face contact, with visual
cues (and conversation), is important for young children (younger than 10 years old) to
practice and constitute family relationships. (Davies et al., 2012).
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Conversely, young children are more engaged in video communication rather than
in phone conversation for the following reasons (Ames et al., 2010):
• They can associate faces with voices and build family relationships with these
visual cues.
• They have the ability to “show and tell”, e.g., they can show their favorite toys
or show off their new skills.
• They can usually pop in or out of the conversation due to the group nature of
video communication.
• They can engage in playful interactions.
However, the sedentary nature of video chat makes it easy for children to get bored
or frustrated. They would start acting out to disturb the call by making noise or blocking
the camera. These behaviors can be annoying for parents to handle and for other remote
parties to observe. Also, a variety of social works are needed for video communication
between children and adult family members, including technical work, coordination,
presentation work, behavioral work, and scaffolding (Ames et al., 2009).
There have been a variety of video communication systems designed particularly
for children. These can be classified as children’s direct conversation and focused
activities. From these systems, we know that video provides feelings of togetherness for
children because of the ability to see and know the other person. Video also supports
natural communication such as body gestures, facial expressions, and speech and body
language that makes it easier for children to communicate (Du et al., 2011, Inkpen, 2013).
Providing visual feedback for children is a key point that makes them engage, enables
them to interact better, and also causes funny behaviors that the remote parties can enjoy
(Du et al., 2011, Inkpen, 2013, Raffle et al., 2013).
VideoPal and VideoKid are video messaging systems that have been designed to
connect children remotely. VideoPal (Figure 2.7) was used for intercultural friendship
between groups of children across continents who had not known each other before, while
VideoKid (Figure 2.8) was used to connect couples of close friends who live in the same
city. Regardless of the slight differences in the applications, both studies had found similar
results. Children found the video messaging interaction fun because it enabled them to
get to know each other better and have a feeling of being together. They also found it
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natural, like they were talking with friends in the same room (Du et al., 2011; Inkpen et al.,
2012; Inkpen et al., 2013).

Figure 2.7.

Using VideoPal to connect children across countries (Du et al., 2011)

Figure 2.8.

Using VideoKid to connect friends at home (Inkpen et al., 2012)

The results showed that contents of the exchanged messages between children
varied depends on how long they knew each other and how close they were or had known
about each other beforehand. The important take away from these studies is that
asynchronous video communication can support rich conversation for children and can be
beneficial for sharing a wide range of activities instead of just having a talking-head-style
conversation. However, when young children do not know each other very well and do not
see each other in person regularly, they needed some sort of scaffolding or a common
ground for conversation (Du et al., 2011). This includes receiving suggestions about the
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topics to discuss or ask from the remote person. Children liked asynchronous nature of
video messaging as they could chat with their friends even when they were not available
(Inkpen et al., 2012). However, in some cases children found other mediums (in this study
email) beneficial for overcoming language barriers, audio problems, and feelings of selfconsciousness (Inkpen et al., 2012, Giannakos et al., 2013, Du et al., 2011).
Overall these series of studies acknowledge that asynchronous video
communication or video messaging can be a suitable medium to promote remote
communication for children. However, having a shared context, getting some suggestions
to facilitate conversation, and having an alternative communication medium can be
beneficial for young children.
Raffle et al., designed three asynchronous messaging systems. One is a jack-inthe-box toy with embedded mobile phone (Figure 2.9), for preschool-age children that
allows them to take or browse photos and videos and send them to their remote relatives.
They found that the UI needs to be age appropriate, simple, playful, and intuitive to engage
young children. They also found that adults also need scaffolding (mainly about
conversation topic or type of interactions) to engage children in the conversation and using
the system. Adults also need emotionally meaningful feedback from children to engage in
communication with them and stay motivated to use the system further (Raffle et al.,
2011).

Figure 2.9.

Asynchronous Video Messaging System for young children (Raffle
et al., 2011)
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Yarosh et al. presented “ShareTable” a system that provides easy way to initiate
video communication accompanying with a shared tabletop task space for divorced
families to connect children with their non-resident parent. Using the shared remote work
space, a remote parent can help their children with their homework or play games. These
activities previously would have been possible only in person (Yarosh, et al., 2009;
Yarosh, et al., 2013). Yarosh et al. also found that the child and the non-resident parent in
a divorced famiy could share emotional moments through ShareTable and feel closeness
through metaphorical touch (Yarosh, et al., 2009; Yarosh, et al., 2013). Similarly, some
other systems such as OneSpace and Waazaam tried to support feelings of closeness
over distance by sharing a virtual space and providing the illusion of being in the same
place in the context of remote playing (Cohen et al., 2014; Hunter et al., 2014).
Similarly, People in Books (Figure 2.10) is a story reading application that provides
a shared visual space for children and a remote family member in two different locations.
This application tries to immerse remote users into online storybook illustrations, giving
them an illusion that they are part of the magical world (Follmer et al., 2012).

Figure 2.10. People in Books: Story-telling application for children and family
members over distance (Follmer et al., 2012)

2.2. Interpersonal Awareness
Several studies have highlighted the need and the desire by most family members
to stay connected with each other and maintain a sense of interpersonal awareness,
knowledge of one’s activities, location, and status (Follmer et al., 2012, Tee et al., 2009).
Neustaedter et al. categorized one’s family and friends into three main categories based
on the strength of the need and desire for awareness and the types of information shared
between them. These groups include home inhabitants, intimate socials, and extended
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socials (Neustaedter et al., 2006). According to Neustaedter et al., these groups have
different needs for interpersonal awareness and each have different methods for
maintaining awareness (Neustaedter et al., 2006). Research shows that personally
targeted efforts by family members to maintain awareness are sometimes needed to make
others feel satisfied with their familial activities (Romero et al., 2007, Tee et al., 2009). In
this regard, getting automated awareness information about family members while
beneficial in many cases might not always make the communication satisfactory. More
personal effort is desired by family members to provide or maintain awareness of each
other.

2.2.1. Awareness Systems for Families Over Distance
There are few commercial products as well as research prototypes designed for
families to maintain awareness of each other. Many of these research prototypes explore
a lightweight way of connecting family members across households through a variety of
means, including transmitting abstract data through gesture (Hindus et al., 2001,
Hutchinson et al., 2003), sending message or media (Hutchinson et al., 2003, Romero et
al., 2007, Markopoulos et al., 2004) or using simple movement sensors (Mynatt et al.,
2001).
Using shared calendars is a common approach for families to maintain awareness
of one another, organize, plan, and coordinate everyday life in a more efficient manner
(Neustaedter et al., 2006). LINC (Figure 2.11) is a family calendar proposed by
Neustaedter et al., aimed to help families organize, plan, and stay aware of the activities
of their households in order to coordinate every day’s life more easily and efficiently. This
study shows that such a system needs to be easy to use and should support variety of
domestic routines. Shared calendars can be more efficiently adopted if they support
communication mediums that provide families with the ability to negotiate their schedules
either synchronously or asynchronously (Neustaedter et al., 2006).
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Figure 2.11. LINC Family Calendar (Neustaedter et al., 2006).
ASTRA (Figure 2.12) proposed by Markopoulos et al. is an awareness system in
which family members can capture daily experiences with taking pictures and handwritten
notes and share them along with their availability and status with related family members
at home (Markepolos et al., 2004, Romero et al., 2007).

Figure 2.12. ASTRA an awareness system is being used by family members
(Romero et al., 2007)
They evaluated the affective benefits and costs of communication using ABC-Q
questionnaire. This is the earlier version of the questionnaire I will use to evaluate the
same parameters for my system during the field trial. More details can be found in Chapter
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6. This study shows users experienced social presence through mediated communication.
However, communication for social purposes might create obligations. It also revealed
that abstract information regarding the availability, status, or activities would not be
sufficient, and another communication medium is also needed to support connectedness
(Markepolos et al., 2004, Romero et al., 2007).
Family Calendar prototype (Figure 2.13.) introduced by Plaisant et al. (2006), is a
system facilitating the sharing of calendar information between distance-separated multigenerational family members in different households. In this prototype, family calendars
are being shared across different households, so family members can maintain awareness
of each other or coordinate. The result of this study shows the strong desire of aging
parents and grandparents in seeing the schedules of their children. However, this also
brought the concern of privacy for the children’s households and, as a result, the desire to
“hide” certain events from the other household. The results also revealed that seniors
more likely need to receive feedback or replies through using such systems to be
motivated and continue using it. In addition, Plaisant et al. found that technology used in
people’s homes needs to be stable, consistent, and easy to troubleshoot for all
generations (Plaisant et al, 2006).
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Figure 2.13. Shared family calendar being used by extended families in different
households (Plaisant et al., 2006)
SPARC was designed by Bush et al. (Figure 2.14), to encourage frequent sharing
of photos and calendar information between extended families by offering suggestions
about what to share (Brush et al., 2008).

Figure 2.14. SPARCS main window; showing pictures, event and comments by
family members (Brush et al., 2008)
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These two latter prototypes are conceptually similar to G2G; the system proposed
as part of this dissertation. While SPARC has been designed to support conversation
around the shared information, unlike G2G text is the only communication channel in the
form of making comments (Brush et al., 2008). While text might be useful in some aspects
of communication (such as coordination), it cannot provide opportunity for richer
interaction.
In conclusion, affording interaction without introducing obligation, lightweight
technology accessible and usable for all family members regardless of their age and their
skills, and providing a balance between awareness and privacy are some design features
that seem to be vital in designing an awareness system for a family. Some of these
implications have been used in designing commercial calendar tools. Popular digital
calendars such as those made by Apple and Google offer a variety of features for families
to maintain awareness of each other’s schedules. Some newer calendars such as Cozi
(Figure

2.15)

(http://www.cozi.com)

and

Family

Hub

(Figure

2.16)

(https://www.samsung.com), etc. have been designed specifically for families, taking into
consideration their needs and desires. These calendars are mainly designed to maintain
awareness, share, coordinate and organize family tasks between home inhabitants. These
products are mainly built to be used by adult members of a household. As a result,
although they can be used to update extended family members, including grandparents
about children’s activities, parents need to be actively involved in sharing children’s
activities with grandparents. Thus, children do not have any control over what is being
shared about them and they are not directly informed about things about others.
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Figure 2.15. Cozi: A shared family falendar (http://www.cozi.com)
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Figure 2.16. Family Hub: Shared Calendar and Organizer
(https://www.samsung.com)
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2.2.2. Awareness Systems to Connect with Older Adults
There is an extensive body of research about maintaining awareness between
older adults and other family members. Research shows that elderly view the act of being
in touch as something that is worthy of time and dedication. The level of intensity and
dedication they desire might be in contrast with the lightweight methods that are more
preferred by younger generations (Lindley et al., 2009). This shows that awareness
systems designed to connect elderly and young family members could potentially be
adopted by both groups more easily if they offer a combination of lightweight and more
intensive methods of communication.
Lindley et al., found that despite the desire for dedication from older adults, they
carefully manage their boundaries for staying in touch with others. They avoid becoming
intrusive and do not want others to intrude on them either (Lindley et al., 2009, Lindley et
al., 2008). As a result, supporting autonomy in communication is a crucial factor and needs
to be considered when designing for older adults.
There have been many awareness systems proposed to monitor elderly lifestyles
in order to provide peace of mind to their adult children or to provide awareness of their
adult children for them. For instance, Consolvo et al., investigated how to display the
information gathered from elderly to their distant family members (Consolvo et al., 2004).
In their design, CareNet Display, they looked at how the remote extended families want to
see the information gathered from the elder relatives. Digital Family Portrait, developed by
Maynett et al., explored visualizations of health information and data regarding the wellbeing of elderly relatives, for their distant family members in a form of digital photo frame
and in an appropriate form for a home environment (Mynatt et al., 2001). Intentional
Presence Lamp is another prototype in the form of a lamp that lights up when remotelylocation individuals decide to indicate their presence at their home (Hindus et al., 2001).
From these systems, we know that older adults need to also actively contribute to
the lives of their loved one in order to be fully engaged in such systems and also to
preserve the sense of self-worth. In addition, in most cases when there are no health
issues involved, affective awareness, which is defined as “the general sense of being in
touch with someone’s friends and family” (Leichti et al., 1999), is more important than
general awareness.
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2.2.3. Calendaring Practice for Children
The concept of time in calendars for young children is not meaningful. Young
children as pre-schoolers and kindergarteners have difficulty talking about their daily
activities in terms of units of time (days, weeks) or sequence. However there are some
temporal concepts (such as “later,” “before,” and “after”) that they can grasp (Beneke et
al., 2008).
In fact, the ability to understand the relative time from a past event or until a future
event in terms of the calendar does not happen until sometime between the ages of 7 to
10 (Friedman, 2000). As a consequence, children’s calendars need to have very basic
and simple design. Children’s calendars are mainly used to teach children about
calendaring practices as opposed to being used by parents to coordinate around their
schedule. Daily activities mainly are displayed using stickers, symbols, drawings or
relevant graphics. Figure 2.17 shows some physical calendars used by families for
children to understand their daily schedule or used by children themselves (Neustaedter
et al., 2007).

Figure 2.17. Physical Children’s Calendar (Neustaedter et al., 2007)
Inspired by the mentioned concepts, I aimed to design a simple, flexible, playful
and age appropriate communication and awareness tool in the form of calendar. This tool
relies on visual components and stickers to present and share activities, feelings, or daily
thoughts. More details will be described in Chapter 5.
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2.3. Grandparents and Grandchildren Communication
The relationship between grandparents and grandchildren is a unique experience
in one’s life and offers an important source of mutual social support, unconditional love
and encouragement (Moffatt et al., 2013) It can provide joy and pride for grandparents
and stability, mentorship, and parental support for grandchildren (Moffatt et al., 2013).
Grandchildren perceive their grandparents as nurturers, love providers, protectors, a
resource for family stories, cultural ties, and a link to past generations (Moffatt et al., 2013).
The intimacy of the grandchild-grandparent relationship later in life is usually associated
with how grandparents and grandchildren build this relationship during the grandchild’s
childhood (Geurts et al., 2012). Having frequent contacts with one’s grandchild during their
childhood has also been shown to lead to a stronger relationship when the grandchild is
grown up (Geurts et al., 2012). This makes it more valuable to establish a strong
relationship between grandparents and grandchildren in early childhood which is also the
focus of this dissertation.
For many grandparents, it is crucial to establish and maintain a meaningful
connections across generations (Baecker et al., 2012). Grandparents usually start building
their relationship with their grandchildren during their childhood through doing a variety of
mundane activities together and having conversations about different topics (Evjemo et
al., 2014). However, frequent in-person interaction is not always possible for variety of
reasons such as family conflicts, divorce, health issues, geographical separations, etc.
Any of these situations bring different challenges and complexity to communication
between grandparents and grandchildren and some may also influence the desire and
motivation to communicate. In fact, it is quite difficult to find a communication solution that
would work in all these situations. However, in some situations such as geographical
separation (which is also the focus of this dissertation), there is still a large desire to stay
in touch (Moffatt et al., 2013).
Parents also have a major impact and important role in establishing relationship
between children and their grandparents over distance (Dellmann-Jenkis et al., 2005). An
intimate relationship and frequent communication between parents and grandparents
most likely leads to a stronger relationship and frequent communication between
grandparents and grandchildren (Dellmann-Jenkis et al., 2005). During childhood and
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particularly when there is less chance of in person contact, parents have a key role in
facilitating and scaffolding communication between grandparents and grandchildren.
In this regard it is important to explore the alternatives that would possibly help
grandparents and grandchildren to stay connected and communicate regardless of
distance separation. Large age gap between grandparents and grandchildren along with
other challenges young children and elderly face in using technology (mentioned in the
previous sections) makes it necessary to explore designing communication solutions
specifically for this demographic. Cross-generational pairs also sometimes find it difficult
to find conversation topics that interest both (Baecker et al., 2012). Lack of having enough
context and less ability to share in mutual activities makes it even harder and more
challenging for distance separated grandparents and grandchildren to proceed in a
conversation as opposed to co-located grandparents and grandchildren.

2.3.1. Technologies to Connect Grandparents and Young
Grandchildren Over Distance
Video communication is becoming increasingly popular and is often the most
preferred means of communication (albeit not necessarily the most common means)
between distance-separated grandparents and grandchildren. As mentioned earlier video
interface can often successfully engage children in remote communication more than
phone conversation (Ames et al., 2010). However, a variety of social work is needed for
video communication between children and adult family members including coordination,
presentation, behavioral work and scaffolding. These scaffolding tasks are in addition to
technical work that needs to be done and they potentially make the process more
cumbersome (Ames et al., 2010).
Aside from the benefits of video chat over other communication methods, it is still
difficult and sometimes impossible to engage children for longer periods of time when
there isn’t any other shared context or activity. (Ames et al., 2010). Several systems have
also been proposed in order to engage children to stay in touch with their remote
grandparents through some shared activities including story-telling, playing games, photo
sharing, or some other collaborative tasks.
First, some systems focus on supporting story telling over distance. Family Story
Play (Raffle et al., 2010) shown in Figure 2.18 is a tangible collaborative storytelling
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interface that uses a physical book coupled with video conferencing and video contents of
infamous Sesame Street Muppet (Elmo).

Figure 2.18. Family Story Play; a tangible interface to share storytime remotely
(Raffle et al., 2010)
A web-based version called Story Visit (Figure 2.19) was also created (Raffle et
al., 2011) where grandparents and grandchildren can read an e-book together during a
video connection. In both interfaces, Elmo is designed to facilitate the interaction and
engage children in conversation as well as providing some suggestions to grandparents.
Results show that these systems can improve child engagement and the quality of
interactions between young children and distant grandparents in a remote communication
(Raffle et al., 2011). However, Elmo is in a centre of children’s attention and might
somehow distract them from the grandparents. While this might not be bothering for
grandparents who are willing to engage their very young remote grandchildren at the age
of 3,4 but might not be satisfying enough for them to connect with older children at the age
of older than 6-7 when they start developing and building more meaningful family relation.
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Figure 2.19. Story Visit a web based video application for a story-telling session
(Raffle et al., 2011)
Similarly, Vutborg et. al. (Vutborg et al., 2011) proposed an asynchronous system
shown in Figure 2.20 that combines different components including collage and
storytelling features where these components mediate play and oral storytelling.

Figure 2.20. Asynchronous communication system using collage and storytelling features (Vutborg et al., 2011)
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Second, some systems focus on games and tangible objects to stimulate
communication. Take Me With You (Moffatt et al., 2013) is a shared adventure game that
promotes social interactions between remote grandparents and grandchildren along with
physical movements in the real world reflecting an illusion of exploring a virtual world and
doing shared activities together (Figure 2.21). Magic Box (Vetere et al., 2009) is a physical
box, which carries gifts, toys, photos, and any other special things between grandparents
and grandchildren.

Figure 2.21. Take Me With You: A shared adventure game for grandparents and
grandchildren (Moffatt et al., 2013)
Third, there also exist systems focused on grandparents who may face challenges
in communicating because of their age, technical literacy, or illness (Moffatt et al., 2013).
Some of these systems have been used to share a collaborative activity such as
organizing photo album, sharing family stories, collaborative reading, etc. (Moffatt et al.,
2013). However, the main purpose of these systems are helping elderly who may feel
lonely or deal with some physical or mental problem including chronic pains or mild
cognitive disorders to stay in touch with their family members. As a result, these systems
target adult grandchildren.
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2.4. Summary
Taken together, we see a variety of research on family communication and support
for connecting grandparents and grandchildren. Yet we see little on how grandparents
might converse with their grandchildren to learn about their life, how they can be more
involved and aware of their grandchildren’s daily lives similar to co-located situations, and
how designs can support these aspects of relationship building. Several of the systems
described above can illicit and support conversation or awareness during other activities
(e.g., play), however, we have yet to see studies focused on what that conversation might
specifically be about, or how conversation happens (or could) or how the awareness can
be maintained without such activities. We also did not find any literature that describes the
families’ expectations and desires in such communication along with the social or cultural
challenges that families would face as a result of grandparent-child communication over
distance.
In the next chapter, I will explain a detailed description of the exploratory study I
conducted with parents and grandparents of young children between age of 3 to 10 who
are separated by distance from their grandparents. This study has been done to explore
the currents and the desired communication patterns for this demographic.
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Chapter 3.
Grandparents-Grandchildren Communication
Routines Over Distance-Methods
This chapter presents a detailed description of the foundational study I ran for this
dissertation. It includes details of the participants, methods and data collection. I
conducted an exploratory qualitative investigation including diaries and interviews to
explore grandparent-grandchild communication routines over distance from the
perspective of the grandparents and parents. My goal was to reveal the existing and the
desired communication behaviours between grandparents and grandchildren over
distance, how they conversed, and what social challenges they faced from the adult
perspective. This goal maps directly to the first three objectives of this dissertation
mentioned in Chapter 1. These objectives try to address the following research questions:
1. What are the current communication behaviours between grandparents
and young grandchildren over distance and how do grandparents and
young grandchildren share their life experiences remotely?
2. What are the desired communication behaviours of grandparents,
parents and grandchildren in grandparent-grandchild communication
over distance?
3. What are the challenges that might arise in communication between
grandparents and young grandchildren over distance?
Through answering these questions, I am able to move towards the design of a
communication tool for young children and their grandparents over distance that would
match with desired communication patterns, and can address existing challenges in such
communication.

3.1. Recruitment
In order to recruit participants with varying demographics (e.g., children ages and
gender, technical abilities, etc.) and various amounts of distance separation, I tried several
recruitment methods. This included snowball sampling through friends and family, emails
to teachers and parents of a local elementary school, posts on Facebook and Twitter,
advertisements on Craigslist (a North American-based online advertising site) and
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distributing flyers in public places in the city such as libraries and community centres. The
recruiting poster can be found in Appendix A. Finding eligible participants was challenging;
it was hard to find participants who were interested in being a part of a research study,
had children or grandchildren in the desired age range, and experienced distance
separation between the grandparents and grandchildren. I also wanted to balance the
participants to ensure I had a range of children’s ages and I planned to recruit participants
with diverse socio-cultural backgrounds.
For several reasons, including language barriers, unavailability or lack of interest
of one party, grandparents and parents in the study (with the exception of one pair) were
not from the same family. While this was not planned, it provided an opportunity to
understand the communication patterns between grandparents and grandchildren in more
families as opposed to the situation when all grandparents and parents were paired.

3.2. Participants
I recruited eighteen participants. Half of them were grandparents while the other
half were the parents of children between the ages of three and ten years old who were
living in different locations than their grandparents. As I broadened the recruitment effort
to meet the demographic needs, participants tended to be spread out geographically.
Nine participants were from Greater Vancouver, the metropolitan area with its major urban
centre being the city of Vancouver, in the province of British Columbia, Canada.
Five participants were from within Canada but outside of Vancouver, one was from
the United States, two were from Iran (and moved back and forth between Iran and the
US), and one was from Australia. A few participants migrated from other countries (e.g.,
Italy, Albania, Iran, India, Ukraine, Brazil). Table 3.1 and Table 3.2 show more details
about the participants. All participants except two were female, as it was primarily women
who contacted me about the study. This reflects past research showing that women are
typically the most involved in family communication (Hutchinson et al., 2003, Neustaedter
et al., 2006). Some of the participants were living in different cities than their grandchildren
and some were in different countries with different languages, cultures and time
differences.
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I intentionally included participants with different family situations, such as single
parents and step-grandparents. When recruiting, parents’ and grandparents’ marital
status were considered. I planned to have at least few single parents and few families in
which the participants have the role of the step-grandparent or experience having a stepgrandparent in the family.
I also deliberately recruited people with cultural differences in their family due to
reasons such as marriage out of faith or immigration to a new country. In this regard, I
made sure I recruited families who were separated over continents and live in the countries
with major cultural differences. The reason for this decision was that I wanted to
investigate if this impacted the exchange of cultural knowledge between the grandparents
and the grandchildren. It also helped me to understand some likely challenges, issues and
concerns that might arise in the family due to these situations and differences
I did not plan to make any particular conclusion in grandparent-grandchildren
communication behaviours related to these situations. Instead, I was interested to
understand some of the potential concerns and issues that might arise in “non-ideal”
situations. I acknowledge that the limited numbers of participants in single parenting
families or step grandparenting might not provide enough data to saturate all these
different dimensions. Consequently, there are no themes mentioned in the results which
are specifically focused on being in these family situations. Single parenting was regarded
as households where parents were busier with more responsibilities for children. Similarly,
step grandparenting was regarded as a situation that might involve more privacy issues
or concerns in the family. These situations and concerns are not specifically limited to
these family situations and might exist in other families based on life-styles, preferences
and personalities. Having families in these situations as participants could lead to more
communication challenges within the data.
I did not include children as participants in this study because my focus was on an
adult’s perspective, and topics related to such a perspective (e.g., family conflict, privacy
issues, unmet expectations, methods for engaging children, etc.). Given the age range of
children who were as young as three and the retrospective nature of my method, I naively
assumed that children might not be accurate in providing information about their
communication behaviours with their remote grandparents. Instead, I tried to acquire
children’s voice through parents’ and grandparents’ perspectives and related works in this
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area as well as literature in children’s cognitive and communication developments. I
believe that adults’ perspective can be more reliable and insightful in providing a more
complete and overall story of the communication episodes and challenges faced by
families over time. However, using other methods such as indirect observation of
communication episodes accompanied by interviews or a child-friendly activity such as
drawing while the experience is still fresh in their mind would have been beneficial in
gaining first hand insight about children’s perspective particularly for children’s at school
age.
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Table 3.1.
Grandparents

Grandparents Participants
Family Situation

Grandchildren

Location

Grandchildren’s
Location

Time
Difference
with
Grandchildren

GP1

Grandparents
living together

Set1: Boys
(15,13,12)
Set2: Boy (6),
Girl (3)

Kelowna,
Canada

Maple Ridge,
Canada

0

GP2

Interviewee held
both roles as
grandmother and
step grandmother

Set1: Boy (6)
Set2: Boys (6),
Girl (5)
Set 3: Boy (4)

Calgary,
Canada

Edmonton,
Canada

0

GP3

Immigrant,
Grandparents
living together

Set1: Girl (19)
Set2: Girl(13),
Boy (8)

North
Vancouver,
Canada

Iran

11.5 hrs

GP4

Divorced

Set1: Boy(10)
Set2: Boys
(6),Boy ( 2.5)

Mashhad,
IranWashington
DC, US
(Live in
each place
for half a
year)

Washington DC,
USDallas US

8.5 hrs with
one grandchild
and 7.5 hrs
with another
grandchild

GP5

Grandparents
living together

Set1: Boys
(5,7)
Set2: Boys
(6,8)

Vancouver,
Canada

San Francisco,
US

0

GP6

Divorced

Set1: Girls
(7,9)

Vancouver,
Canada

San Francisco,
US

0

GP7

Interviewee held
both roles as
grandmother and
step grandmother

Set1: Boys
(18,16, 14,13)
Set2: Girls (18,
12)
Set3: Boy (6)
Set4: Girl (4)

London,
Canada

Vancouver
CanadaVancouver
Island, Canada

3

GP8

Divorced

Set1: Girl (10)
, Boy (7)

Tehran,
Iran- Los
Angeles,
US (Live in
each place
for half a
year)

France

3

GP9

Grandparents
living together

Set1: Girl (7)

Vancouver,
Canada

Brazil

5

Grandchildren in the age range of the study are highlighted.
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Table 3.2.
Parents

Parents Participants
Family Situation

Children

Children’s
Location

Grandparents’
Location

Time Difference
with
Grandparents

P1

Single parent

Boy (3),
Girl (7)

Vancouver,
Canada

Albania

9 hrs

P2

Parents living together

Girl (4)

Vancouver,
Canada

New Jersey, US

3 hrs

P3

Dad works in the US
and comes every two
weeks to visit the
family

Boy (15),
Boy( 10)

Vancouver,
Canada

India

13.5 hrs

P4

Children have
maternal step
Grandmother

Girl (8, 5)

Maple Ridge,
Canada

New York, USNew Westminster

3 hrs- 0 hrs

P5

Parents living
together- New
immigrants

Boy (5)

Montreal,
Canada

Iran

8.5 hrs

P6

Parents living
together- New
immigrants

Girl (4)

Brisbane,
Australia

Iran

7.5 hrs

P7

Single parent

Boy (7)

Vancouver,
Canada

Victoria, Canada

0

P8

Parents living
together- New
immigrants

Girl (5),
Girl (2)

Toronto,
Canada

Ukraine

7 hrs

P9

Parents living together

Boy (10)

Dallas, US

Iran- US

0-9.5 hrs

Children in the age range of the study are highlighted.

3.3. Methods
I initially planned to conduct semi-structured interviews with parents and
grandparents to understand current and desired communication practices among
grandparents and young grandchildren, from the perspective of parents and grandparents.
After my first two interviews with grandparents, I recognized that it was difficult for them to
remember the specifics of how they communicated with their grandchildren, especially if
the frequency of communication was low. For this reason, I asked participants to also keep
a written diary prior to their interview. The following two subsections describe each of
these methods separately.
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3.3.1. Diary
I asked participants to keep an online diary of grandparent-grandchild
communication over a period of three weeks prior to the interviews. An online form asked
them about their recent communication, the content of the communication, and any issues
or challenges they had faced. Participants were asked to fill out the diary form after
communication episodes with their grandchildren or when they thought of things to note. I
read all submitted diaries prior to the interview session and focused portions of the
interview on getting more detailed information about communication episodes reported in
the diaries. I found these participants were able to provide detailed responses during their
interviews. An example of the online diary form can be found in Appendix B and Appendix
C.

3.3.2. Semi-Structured Interviews
After the three-week diary portion of the study, I conducted semi-structured
interviews with each participant individually. Interviews lasted between 45 and 60 minutes
and occurred in person (at the participant’s home or location of their choice), via Skype,
or on the phone. Interviews contained questions in several categories:
1. Background: I asked about their cultural backgrounds, family situations, and
reasons for distance-separation.
2. Communication Routines: I asked participants to describe communication
with their remote grandchildren or their children’s communication with the remote
grandparents. I focused on the method of communication, frequency, duration, and the
existing and desired content of communication. I also asked several gender and age
specific questions for families who had both boys and girls.
3. Communication Desires: I asked the participants about communication needs
that went beyond existing routines. This included questions about children’s activities,
daily routines, developmental stages, stories, and achievements. I asked those
participants living in different countries with different cultures about concerns and issues
that they might had faced due to cultural differences. On the parents’ side, I asked similar
questions but from the parental perspective.
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4. Barriers and Conflicts: I asked participants about communication challenges
or issues. I specifically took a look at issues around speaking in different languages and
living in different time zones. I wanted to explore how these issues influenced
communication, if at all. Lastly, I asked about family conflicts that might occur as a result
of communication either between parents and grandparents, parents and children or
between siblings of the same family.
The complete list of questions can be found in Appendix D and Appendix E.

3.3.3. Showing Physical Items
The interviews were mostly focused on talking, but, in a few cases, participants
wanted to periodically show me objects that related to what they were telling me to
elaborate more on the relationship between the grandparents and grandchildren. These
included photos, children’s drawings for grandparents, gifts exchanged between
grandparents and grandchildren, or games they used to play. For example, one mom
emailed me her daughter’s paintings (Figure 3.1) that were hung on the wall and showed
her affection for her grandmother, and anticipation for her visit to Canada from Ukraine. In
another situation, a grandmother showed me a game that she and her husband used to
play with her grandchildren along with some related cards.

Figure 3.1.

A grandchild’s drawings showing her affection to her grandmother

3.3.4. Building Rapport with Participants
Given the large geographic spread of Greater Vancouver, the participants who
lived in the city were asked if they preferred an interview over the phone, over video chat
or in person at their home. Overall, across local and remote participants, only four
interviews were done in person, while the remaining interviews were done remotely.
57

Figure 3.2 shows one interview session over video chat. It was more challenging to
establish rapport with remote participants as compared to an in-person interview. Inperson interviews often involved natural ‘small talk’ at the onset of the interview which can
be slowly transitioned to background and introductory questions. Conversely, making
informal small talk at the beginning of a remote interview was more difficult. To tackle this
challenge, I made sure that I read about the participants’ background (e.g., number of
children, occupation, location), if available, to have more ice-breaker topics to start the
interview.

Figure 3.2.

An interview session with a grandmother over video chat

3.4. Data Collection and Analysis
I kept handwritten notes along with audio or video recordings for all interviews.
Recordings were all completely transcribed. I also revisited the audio and video as well as
my notes, to add extra information to the transcriptions before analyzing the data. This
included portions of the interview when the participants showed emotional feelings such
as sadness or excitement. I then performed an analysis using open, axial, and selective
coding on the transcriptions and diary entries. The goal of the analysis was to document
and understand the main themes in order to provide design implications for supporting this
relationship. During the open coding process (Strauss and Corbin, 1998), I read through
the data for the first few interviews/diaries and coded them with tentative labels. Then in
Axial coding (Strauss and Corbin, 1998), I identified the relationships among the open
codes, I compared subsequent interviews and diaries with the existing codes, marked the
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recurring codes and created new codes for the observations that did not match with any
existing codes. These codes included data about the current communication practices (i.e.
communication methods, coordination and set-up to establish a call, frequency of the
communication), desired practices (i.e. things grandparents like to hear, traditions they
liked to exchange), the most common conversation topics, activities between
grandparents and grandchildren during a call, strategies for building a relationship, and
challenges families had faced. Full details of these codes can be found in Appendix F.
Through selective coding (Strauss and Corbin, 1998), I figured out the core
categories that encompassed all of the data. Then I went through the transcripts and
selectively coded any data related to the core categories. Then I used affinity diagramming
(Holtzblatt and Jones, 1995, Holtzblatt et al., 2005) to identify the main themes that
emerged from the data. I report on the these themes focused on communication routine
and the use of technology and non-technology; conversational content during
communication; and, social situations and challenges in Chapter 4. Some of the results
refer to a child’s perspective, yet this is interpreted through the grandparent or parent’s
eyes and not the actual child.

3.5. Summary
In this chapter, I discussed the methodological approach for the first study which
explored the current and desired communication behaviours between grandparents and
young grandchildren over distance, along with the social challenges of such
communication. In this regard, first I discussed the recruitment process for this study.
Then, I briefly introduced the participants who took part in the study. Next, I overviewed
methods of data gathering consisting of written diaries, semi-structured interviews,
showing and discussing objects of importance, and building a rapport with participants.
Finally, I discussed the data collection and analysis along with some codes and themes
that emerged. These codes included data about the current and the desired
communication practices, the most common conversation topics, activities between
grandparents and grandchildren during a call, strategies for building a relationship and
challenges families had faced.
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Chapter 4.
Grandparents-Grandchildren Communication
Routines Over Distance-Results
This chapter describes findings from the first study of this dissertation, which
focuses on understanding the current and desired communication behaviours between
young grandchildren and grandparents over distance along with social situations and
challenges that might arise as part of this communication. These findings address the first
three research objectives of this dissertation, which are as follows:
• Understand the current communication behaviours and how grandparents and
young grandchildren share their life experiences over distance.
• Understand the desired communication practices of grandparents, parents and
grandchildren in grandparent-grandchild communication over distance.
• Understand the challenges that might arise in communication between
grandparents and young grandchildren over distance.
In this chapter, first I describe the communication routines between distance
separated grandparents and young grandchildren. Second, I discuss the most common
conversational contents exchanged between young children and their grandparents over
distance. Finally, I discuss the challenges that grandparents, parents and children have to
deal with and the social situations that might arise as part of this communication.

4.1. Communication Routines
Grandparents and parents in the study described a variety of communication
routines with different technology preferences, methods for engaging children, and varied
timing and frequency. These routines differed based on their closeness, family situations
such as single parenting or immigration and family cultural backgrounds.

4.1.1. Technology and non-technology preferences
Both the grandparents and parents in our study actively tried to build the
relationship between the grandparents and grandchildren in a variety of ways. This
included having phone calls, using video chat, using video message, exchanging emails,
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text messaging and even sending post cards or letters to the grandchildren. The most
frequent mode of communication that I learned about was the use of phone calls between
the grandparents and grandchildren. These calls were either deliberately targeted for the
grandchildren, or were portions of calls between the parents and grandparents that then
shifted focus to having the children converse. This was also the case for other
communication methods such as text message, video calls or email. For instance, GP5
used to write messages for her grandchildren but they could not read, so the mother either
read the messages to the children, or interpreted them for the children the way she wanted
to.
Despite the prevalence of phone calls, 17 out of 20 participants actually preferred
to use video chat instead because grandparents could actually see their grandchildren,
their growth, looks, etc. and share the viewing of objects such as books and toys. This
also gave more context to grandparents to start a conversation as GP5 said:
“Since we discovered Skype it’s much more fun because then you know
exactly which kid you are talking to and you compliment them on what
they’re wearing, what they are doing.” – GP5, Grandmother, Grandchildren
Aged 5,6,7 & 8.
Her daughter also used to send her children’s art to her through email but once
they started using video chat, she began scanning their art during the video session and
sending them for the grandma instead, so they could talk about their art. GP5 is a
university professor and sometimes she has to travel for conferences. During these times,
the family was not always able to find a time that worked for both sides to have a video
chat. For these times, the mother usually recorded a video of the children and sent it to
the grandmother.
Many grandparents in the study explained that they were not as familiar with video
chat and it was often difficult for them to use it. One grandmother did not like to video chat
with her grandchildren as she believed she missed them more whenever she saw them in
the video. Even in some families where the grandparents had access to and were exposed
to technology very often, it was very common for them to get frustrated around new
technology. Parents similarly described this as being an issue with the grandparents. As
a result, video chat was most often used in situations when other family members were
around to help and set up a video chat session.
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4.1.2. Communication Frequency and Timing
The findings showed that grandparents typically tried to communicate with their
grandchildren on a weekly basis if possible, though many participants wished they could
talk with their grandchildren several times a week. Some grandparents only talked to their
grandchildren once or twice a month. Weekends were the most popular time for
communication because of busy work schedules during the week. However,
communicating during the weekend created another challenge as GP2 said:
“Children are very involved in having fun and talking on the phone is not
their thing.” – GP2, Grandmother, Step-grandmother Grandchildren Aged
4, 5 & 6.
Frequency was also dictated by the grandparents’, parents’ or children’s life styles
closeness between the parents and grandparents, as well as the occurrence of holidays,
birthdays, and other special events or days.
“I have found that I do not talk to them often enough because of the various
schedules that they have and I have. I work full time at a retail store so my
hours vary daily. Usually by the time I get home from work, have supper
and think of phoning, the younger children are already getting ready for
bed. I do not like to interrupt their bedtime routine by making a phone call
then. It is the time of day that parents want the children to be calmer and
into a more sleepy time feeling.” – GP1, Grandmother, Grandchildren Aged
3 & 6, Diary.
“We did not have much time to talk because it was a bed time in Canada
and my daughter has to go to rest, but in Ukraine it was 5 am and my
mother waked up very early to speak with her and asked how was her day.”
–P8, Mother, Children Aged 2 & 5, Diary.
Those families that had relationship issues between the parents and grandparents
caused grandparents and grandchildren to rarely communicate (once or twice a year). I
found that children’s communication with their remote grandparents usually depended on
their parents’ communication with the grandparents. Mother-daughter communication was
typically more frequent, thus, children generally communicated more with their mother’s
parents. However, this was not the case in some divorced families when children lived
with their fathers. As one might expect, time zone differences made the communication
between remote grandparents and grandchildren less frequent and often limited it to
weekends only.
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Regardless of the technology being used for grandparents and grandchildren to
communicate, grandchildren did not want to be distracted while already playing or
engaged in an activity. Communication that was a part of a routine (e.g., the same time
each week) was more likely to be received well by grandchildren than a random phone
call or video chat session that interrupted existing playtime. Children would routinely get
bored after short durations of conversation with grandparents (e.g., 5 to 15 minutes) with
video chat calls typically holding the child’s attention longer. Some children would come
and go from the room as parents conversed with grandparents where they would move in
and out of the conversation. I also found that the call duration between parents and
grandparents often dictated how much time the grandparents talked with the
grandchildren. Grandparents who talked more with the parents (their children) tended to
talk longer with the grandchildren. This was because they had ‘more to talk about.’ Thus,
parent-grandparent conversations can act as a catalyst for grandparent- grandchild
conversations.

4.1.3. Staying in Touch as a Habit
The results showed that most parents wanted their young children to get in the
habit of communicating with their grandparents over distance to teach them the
importance of family values. P4 the mother of 5 and 8 year-olds said:
“I want my daughters to get in to the habit of staying in touch with their
grandparents. There is not a lot that I won’t let my mother-in-law to get
involved in. She doesn’t have a close relationship with her daughter. I think
I overcompensate for that because I feel bad … I can’t imagine not having
a close relationship with my daughter and I want my kids to see a close
relationship, I think it’s important again for my kids to see that we’re a united
family and that the grandparents are just an extension of the parents.” –P4,
Mother, Children Aged 5 & 8.
In order to get children into the habit of staying in touch with their remote
grandparents, most families tried to establish some routines around communicating with
grandparents over distance. They tried to coordinate the call beforehand to ensure the
communication happened at a time that would work for both households and children
were also available. While some families had some pre-conventional routines to call
grandparents during the weekend, some others set up a time for phone call or video call
through email or through text messages. Regardless of beforehand coordination, when
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the calls did not happen from time to time, it was mostly due to children’s changing
schedules, something that might disappoint grandparents.

4.1.4. Engagement and Awareness
Most grandparents found it hard to engage young children. They believed that
children could get very impatient during a phone call or a video call. Children could get
distracted on and off and they could not hold a conversation for a long time. Sometimes
they started a story, did not finish it and just left the conversation, in these cases,
grandparents would ask the parents to continue children’s stories. There were few
grandparents who were annoyed by such circumstances. However, most grandparents
understood that they had to be patient with their grandchildren, that it was the effort they
had to make in order to stay in touch with their young grandchildren and to build a closer
relationship with them over distance.
In order to engage grandchildren to talk, remote grandparents actively tried to learn
about their interests and then focus on these during conversations. This understanding
may have come from visits to see the child in person, or discussions with the child’s parent
or siblings. For example, GP2 whose grandson was interested in armies, camouflage, and
going out hunting, made a blanket with camouflage to build a closer relationship with him.
Afterward, they tended to spend a lot of time talking about the blanket and making a story
around it whenever they talked over the video or phone call. Some grandparents had
particular topics or themes that they usually tried to focus conversation around in order to
engage children. For example, P3’s mother (the grandma) always learned a lot of
information about her remote grandson from her daughter. When the grandmother talked
with her grandson, she already knew who his friends were, what activities they did together
and, consequently, what to talk about. This allowed her to engage her grandson on the
phone very frequently and for a long time. Related to this, I also found that an awareness
of a grandchild’s life also helped grandparents to simply feel close to their grandchildren.

4.2. Conversational Contents
All conversational contents tended to favor recent activities as this was what the
grandchildren would most often bring up. Children younger than five years tended to focus
on describing the immediate or recent past (e.g., the past hour), even if the activities were
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short in duration and about everyday, mundane things that might have little significance
to the grandparents; prior research has also shown conversational focus on current
activities (Evjemo et al., 2004). Children older than five years discussed recent events but
would go further back in time to talk about the current day or past week. Their descriptions
were also of longer-term activities. For instance, GP2 who has a 6-year-old grandson
mentioned:
“My grandson told me that while they were at their farm, he was towed
behind the tractor on ski and then he tried to drive the tractor.” – GP2,
Grandmother, Step-grandmother Grandchildren Aged 4, 5 & 6.
The results showed that grandparents tended to not talk about themselves much
and they mostly focus on talking about children. GP5 said:
“They’re very egocentric, so I wouldn’t be telling them much about what I
was doing. Not much beyond being supportive of their interest. I tend not
to include too much about myself, not out of any secretiveness, but
because it’s their little world and I’m trying to enter more than they’re
entering mine, I’d say.” – GP5, Grandmother, Grandchildren Aged 5, 6, 7
& 8.
However, this does not mean that they do not desire to talk about themselves with
their grandchildren. I will describe this in the next section Social Situation and Challenges
in more details.
The

analysis

revealed

that

conversations

between

grandparents

and

grandchildren focused around several main themes; learning activities, daily activities,
their social circles, unexpected things, storytelling, sharing experiences, exchanging
affections and greetings as well as holidays and cultural exchanges. Some of the
examples that we learned about fell into multiple categories; thus, they are not mutually
exclusive groupings. I describe each group in the following subsections.
I should note that I did not find any gender differences aside from boys tending to
talk about items normally associated with ‘masculinity’ (e.g., armies) and girls talking about
more ‘feminine’ objects (e.g., Barbie).

4.2.1. Learning Activities
I found that grandchildren often talked with their grandparents about what they
learned, given the frequency of this activity at school, pre-school, through home activities
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with parents, or at extracurricular activities like sports. They liked to talk about or show
their abilities, in particular, new ones, such as singing a song, reading a book, or showing
their artwork and drawings. For instance, P1 who has a 7-year-old daughter and a 3-yearold son and communicates with her parents in Albania on a regular basis told me her
children were excited about showing off their new abilities to their grandparents even in
cases where it might not be understandable for the grandparents.
“My daughter reads books for [her grandparents] in English although she
knows that they cannot understand English at all but the way that the
remote grandparents enjoy her reading encourages her to read for them. “
- P1, Mother, Children Aged 5 & 8, Diary.
“We talk a lot about synchronized swimming when I talk with her because
that’s the focus of her life right now” – GP7, Grandmother, Grandchildren
Aged 4 & 6.
“[My older daughter] had told me that she wanted to tell her grandmother
that she had swam in the shallow end of the pool from one side to the other
without help.” – P4, Mother, Children Aged 3 & 7.
“I asked him how school was (he is in kindergarten). He first told me
something about subtraction -100 less 3 is ...his calculation was not quite
accurate but it was interesting that he would want to tell me about this
learning” – GP5,Grandmother, Children Aged 5,6,7 & 8, Diary.
In many cases, video chat worked better for sharing learning activities because
grandparents could actually see the child showing them the new skill or book they were
reading. However, sports activities were routinely difficult to share over video chat
because they occurred away from the home

4.2.2. Daily Activities and Interests
Grandparents were also interested to know about their grandchildren’s daily
activities and to get them to talk about their daily routines. These activities included
children’s activities at school, activities during their leisure time, the sports or the arts they
did or any other routines they had in their spare time. Grandparents believed that being
updated about their grandchildren’s daily activities even if it was something routine and
simple made them feel more closer to the children and made the pain of physical distance
less cumbersome. They felt that they were “missing out” a lot in their grandchildren’s lives,
so even small updates about their daily activities beyond regular greetings during a call
helped grandparents to feel more connected with their remote grandchildren.
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They were also interested to know about their grandchildren’s passions and their
interests. They believed that knowing their grandchildren’s interests and passions in life
helped them to know them better and understand who they really were. They also believed
more knowledge about their grandchildren’s daily activities and interests would be helpful
to engage them in conversation more easily.
Regardless of grandparents’ desires to know about grandchildren’s daily activities
and interests, it was not always easy to engage the grandchildren to talk about these
activities and routines. Consequently as mentioned in subsection 4.1.4, they had to have
some strategies to engage their grandchildren in conversation. However, for those
grandparents with limited in-person visits to their grandchildren, it was more challenging
to get the children to talk about their daily activities and interests. For instance, GP9’s
granddaughter who did not visit her grandma in person, did not like to talk about her daily
activities with grandma although she was a “good talker”. They would talk on Skype
frequently but their conversations were more centered around the gifts she expected from
her remote grandparents and not much about her daily routines.

4.2.3. Social Circles
Some grandparents and grandchildren also talked about their mutual social circles.
As expected, grandparents mostly talked about the mutual social circles such as other
family members like cousins, aunts and uncles that children knew. Conversely, children
mostly talked about their siblings, their parents, new babies in the family and sometimes
they talked about their friends and other people the grandparents did not know. This
sometimes made grandparents feel lost in children’s stories if they could not follow up
about the stories with the parents.

4.2.4. Unexpected Things
Grandchildren also liked to follow and talk about unexpected happenings in their
grandparents’ lives. Thus, while children were keen to share everyday mundane things
about their own life, their interest in their grandparents’ lives was more ‘high level’, where
they talked about unexpected things. For example, one grandchild was surprised to learn
that his grandparents lived in a different time zone (12-hours difference) and had different
notions of day/night as his grandma said:
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“My 6-year-old grandson asks me whether it is day or night at my side and
sometimes reminds me that he knows that although its night for him it is
my daytime.” –GP3, Grandmother, Grandchildren 8.
GP7 had a similar situation that revolved around different weather patterns. She
lived on the East Coast of Canada while her 4 and 6 grandchildren lived on the West Coast
of Canada, which has a different climate. As she stated, there were many conversations
around this difference:
“They think it’s very cool that we have snow and I think it’s very cool that
they don’t.” – GP7, Grandmother, Grandchildren 4 & 6.
One of the grandmothers in the study who had recently moved to Canada from a
non-English speaking country told me that she was going to English school in Canada.
The idea of ‘granny is going to school’ was so exciting and unexpected for her 6-year-old
grandson that he brought it up each time they were communicating to figure out how
grandma was doing at school.

4.2.5. Story-telling
As expected, children loved when grandparents told them stories. This included
bedtime stories, fairy tales, and also real family stories. Grandchildren were also
particularly interested in stories about their parents when they were kids, what it was like
for the parent to be a child, or what the grandchildren were like when they were born.
Some grandparents were also very creative when telling stories to their grandchildren and
turned it into an interactive game. For example GP7 said:
“I’ll start the story and then they continue it, and I’ll continue it, that sort of
thing, alternating. So, we make it up.” – GP7, Grandmother, Grandchildren
Aged 4 & 6.
Another grandparents leveraged artifacts from their travels to create special stories
and engaged their grandchildren in their travels plans :
“One thing we do – my husband and I, often go on trips. one way we have
communicated, and that has been quite fun, is to collect a number of
postcards from everywhere we went, and then create a story and write one
line of one sentence of the story on each of the postcards and mail it from
a different city so that when we got home, they might have got 30 different
postcards and a complete story. You know, that has been fun.” – GP2,
Grandmother, Grandchild Aged 6, Step-grandchildren Aged 4,5, & 6.
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Some grandparents also incorporated and modified stories or made up some
stories about people who children knew to give the children some health or nutrition tips.

4.2.6. Sharing Experiences
Grandparents and grandchildren also shared their experiences with each other.
This related to either grandparents or grandchildren talking about their travels to new
places or talking about shared interests and passions, or the grandparent’s occupation.
“Whenever I’m in exotic places, I send them post cards, …, and they know
that grandma travels, so when I go to visit, or sometimes they’d tell me…
we talk about different places I’ve been, and they say, “grandma, have you
been to blah, blah, blah?” – GP5, Grandmother, Grandchildren 5, 6, 7 & 8.
P4 described how her daughter (aged 8) had read a book about endangered
animals and wanted to have a website created so she could write about it. Her ‘granny’
had a blog and so they had a long and interesting conversation where granny talked about
blogs, webpages, and the difference between the two. They also talked about what kind
of animals the granddaughter wanted to write about and how she was going to research
and read about them for her blog. Participants also described talking and reminding
grandchildren about physical and shared experiences that they used to have with each
other. For example, GP2 used to make cookies and biscuits with her step-granddaughter
(aged 5) whenever they visited each other and they usually talked about this when they
were on the phone.

4.2.7. Holidays and Cultural Exchanges
Some grandparents and grandchildren also talked about big cultural events and
holidays like Christmas, Thanksgiving, Easter, Halloween, and New Year's celebrations.
Both parents and grandparents liked the grandparents to talk about cultural events and
heritage with remote grandchildren. This included simple conversations such as asking
what gifts children received for a holiday, and also more detailed descriptions such as the
meanings behind holidays. The extent to which this happened depended on the children’s
age, their interest, and family background. For example, grandparents that had different
cultural backgrounds than their grandchildren sometimes talked about their own cultural
celebrations.
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“I think ritual and tradition also help to give people a sense of their place in
the world and their history and their roots, a sense of belonging, and it’s
really important.” – GP6, Grandmother, Grandchild Aged 7 & 9.
While beneficial for some, we elaborate on the challenges with cultural exchanges
in subsequent sections.

4.2.8. Exchanging Affections and Greetings
Grandparents and grandchildren also used the communication mediums to
exchange affection, show emotions, and to encourage and offer appreciation to each other
either through words or gestures. Things such as “I love you!” or “I miss you!” or even a
simple “Hi!” felt very valuable for both parties according to both grandparents and
grandchildren as GP2 said:
“Sometimes it is nice to know if the child is sick. Some kids like a phone
call from Grandma when they do not feel well. Grandma would just like to
say I love you! When their grandson or grand-daughter are sick, it is
important for the child to know Grandma and Grandpa care also.” – GP2,
Grandmother, Grandchild Aged 6, 6, 4 & 5, Diary.
These emotions are usually accompanied by questions from children about when
grandparents are coming for a visit or when the children will go visit the grandparents.

4.3. Social Situations and Challenges
My results point to important social situations and challenges that emerged as a
result of communication between grandparents and grandchildren. These related to being
recently separated by distance, parental support, boundaries, self-consciousness and
perceived annoyance, being of a different culture, and being dependent on the parents to
develop a relationship. I describe each in the following subsections.

4.3.1. Becoming Separated by Distance
First, I found that communication between grandparents and grandchildren was
often especially challenging right after separation. For example, several participants
described how their grandchildren refused to talk on the phone or use video chat with the
grandparents for the first few months after one of the parties moved away. This happened
for all four families in our study where grandparents and grandchildren previously lived
70

close by with strong emotional feelings for each other and then one party immigrated to a
country far away. The grandchildren wondered why they had to move apart and felt
resentment towards the situation. Once communication resumed, the grandchildren would
remind the grandparents about emotional moments that they had with them to make sure
that the remote grandparents still loved them despite the distance separation. For
example, GP3 said her grandson frequently asked her: “Granny, did you remember that
you used to tell me a story and I used to sleep in your arms when you were here? Would
you do it again when you visit?”

4.3.2. Parental Support
The results also showed that some parents desired to have remote grandparents
support them and become more involved in their children’s activities from a parenting
perspective. Some of these supports needed to be done physically while some were still
possible remotely. This most often occurred in households with particular family situations
such as with single parents or parents with busy schedules, or when the grandparent’s
profession related to the support needed (e.g., a school teacher, physician). For example,
P1, who is a single mom and working full time said:
“I like my parents to read books for my children over Skype while they want
to sleep or help my daughter in her math problems and homework.” – P10,
Mother, Children Aged 3 & 7.
GP2 whose son has the custody of her grandson said:
“My son and his wife do not live together so there are issues that come up
and I do a lot of listening about that and try to keep a moderate, uh … just
have some wisdoms about things whenever my son or my grandson needs
it, or with the child’s milestones whenever he asks me”. – GP2,
Grandmother, Grandchild Aged 6, 6, 4 & 5.
P4 who lost her mom at a very young age wanted her mother-in law to be more
involved with the children so her daughters would not feel a lack of emotional support.
“I don’t have my mom so I want my mother in law to be more involved with
them and they are used to this and that’s what they want to. If something
happens that’s big at school, then when we come home and they are like
“let’s call Nonna and let her know” because they want to make sure that
she is as involved as we are” – P4, Mother, Children Aged 5 & 8.
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Grandparents also offered parental support for situations where they may have
known more about a topic than one of the parents. For example, one parent talked about
how ‘grandpa,’ a dentist, was especially valuable to have talk to her son because of his
occupational experience:
“Few months ago my son had some tooth problem and went to dentist. As
my father is a dentist too, my son told the story for him and I asked my dad
to remind hygienic routine to my son. My son enjoyed this practice and
showed his teeth and the way he was brushing in a video chat to my dad.
My father keeps looking at his teeth and pretends that he is checking up
his teeth. My son encouraged taking care of his hygienic routine more.” –
P5, Mother, Child Aged 5.
In another situation where the grandmother used to be a school teacher, her son
who is a single dad tried to involve the grandma in the child’s progress;
“My son asks me to check on [the grandchild] progress] and asks me if I
think he is slow in reading” -GP2, Grandmother, Grandchild Aged 6, Stepgrandchildren Aged 4, 5, & 6.
In addition, I found that remote grandparents can become more involved in
activities or topics where there is a lack of support or interest from the parents. For
example, GP2 described how she talked with her grandchildren about things that were not
of interest to the children’s parents:
“Animals. That’s a huge, huge thing for one of [my step-grandchildren]. It
might be more important to another if mom and dad were into animals, but
they were not.” – GP2, Grandmother, Grandchildren Aged 6, StepGrandchildren Aged 4, 5, & 6.
“As we live in US and my mom lives in Iran, she is the only one who speaks
Farsi with my son. I really like that so he can gradually be bilingual. My
mom asked questions in Farsi and my son answered in English.” – P9,
Mother, Grandchildren Child Aged 10, Diary.

4.3.3. Boundaries
Parental support by grandparents was certainly considered valuable in most
families. However, most grandparents described how they did not want to overstep their
bounds and infringe on the parenting styles of their children.
“I deliberately behave like a grandparent, not like a parent. We would resist
interfering with their discipline because it feels then like you’re criticizing
the parent. All of them have many people in their lives who give them advice
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and I don’t see that I need to take that role.” – GP7, Grandmother,
Grandchildren Aged 4 & 6.
GP2 another grandmother who is also a step-grandma stated:
“I think you have to be very careful as a grandparent to recognize the
boundaries, recognize the limits” – GP2, Grandmother, Grandchildren
Aged 6, Step-Grandchildren Aged 4, 5 &6.
I also found that while most parents appreciate support offered by remote
grandparents, they do not want the grandparents to overstep their bounds. However, in
closer families where grandparents are more aware of the values in the children’s
households, grandparents’ involvements can still be appreciated from parents. For
instance, P4 said:
“My mother-in-law is good, she’ll kind of help without trying to over step her
bounds, she would give them advice about when kids backtalk, something
like: That’s not the way you are supposed to talk to your mom” – P4,
Mother, Children Aged 5 & 8.
Similarly, some parents talked about how they did not want the grandparents to
influence certain child behaviors.
“Some of the language from my father-in-law could be toned down. You
can’t just tell kids that ‘if I were you, I’d just go and tell them I’m gonna kill
you.’ You can’t say that in front of the kids.” – P4, Mother, Children Aged 5
& 8.
However, this is not crucial in some cultures where parents feel that grandparents
can also engage in children’s upbringing. P3, for example, talked about how it was fine
with her and her husband that the maternal and paternal grandparents who happened to
communicate with the children very frequently, gave them advice as this was part of their
culture.

4.3.4. Self-Consciousness and Perceived Annoyances
All grandparents in our study felt that being separated by distance from their
grandchildren weakened their emotional bond with their grandchildren. This made some
grandparents

apprehensive

or

self-conscious

when

communicating

with

their

grandchildren because they did not want to provide unneeded advice nor annoy them by
asking them about their unpleasant experiences. For example, GP2 described how she
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wanted to talk about her grandchildren’s passions but

a child's passions change

frequently and she did not want to be embarrassed by asking about the wrong thing. She
also did not know if her grandchildren were having bad experiences with their activities
and did not want their short amount of conversational time to focus on negative thoughts:
“I would like to talk about whatever their passions are. One of them is
hugely interested in animals; one is interested in language, stars,
geography and history. One of them is going to a French and Russian
school and not really enjoying it, so he doesn’t want to talk about or talk in
French at this stage. I’m just trying to build relationship with them wherever
they are.” – GP2, Grandmother and step-grandmother, Grandchild Aged 6,
Step-Grandchildren Aged 4, 5 & 6
Similarly, GP5 described wanting to know about a potentially unpleasant topic:
“You want to find out a little bit about the kind of people they are and also
to watch their development… My grandson just last week was writing a test
to get into a school in his area. So, I was very interested in how he did in
the test. Was he anxious? Did he feel comfortable? And it will be interesting
to see if the does get chosen, but I did not ask him.” – GP5, Grandmother,
Grandchild Aged 5, 6, 7 & 8.
“I’m very interested to know about it but I’m very careful about bringing it
up […the development issue the child is dealing with…], I wait for his
mother to tell me about it rather than asking it from him myself or even from
parents, they don’t need me to be harassing them. They are worried
enough. What I’ve tried to do is reassuring them that [he will be fine]” –
GP7, Grandmother and Step-Grandmother, Grandchild Aged 4 & 6.
Interestingly, I found out that while grandparents were interested to know about
almost every detail of their grandchildren’s lives, they did not want to bother them by
asking ‘too many’ questions. Grandparents expressed a similar sentiment about asking
parents too much information about their grandchildren. Thus, they perceived that the
other parties might be annoyed with their questions. Because of this, nearly all of the
grandparents we talked to, did not push their grandchildren to talk about things. Instead,
they preferred that their remote grandchildren directed the conversation and talked about
what they wanted. This is surprising given the age and (lack of) conversational abilities of
young children.
In cases where grandparents were part of divorced families or were stepgrandparents, grandparents were additionally concerned about the focus of conversations
with their grandchildren and ‘not saying the wrong thing’, as GP2 said:
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“I’m a stepmom so that makes it … I don’t want to upset people, I just like
to get along with how things are going and just encourage all of them, you
know. I don’t really want to be somebody who goes beyond what would be
appreciated” GP2, Grandmother and Step-Grandmother, Grandchild Aged
4, 5, 6 & 6.
GP7 another step-grandmother mentioned that she was sometimes over cautious
when she was talking to her step-grandchildren although she had a very strong emotional
relationship with them, loved them and treated them the same as her own grandchildren:
“I suppose because it’s a step family thing, one has some thought about
not stepping on toes, about not saying anything that would hurt or that
would show any kind of disapproval, you know. I try very hard to be as
diplomatic as I can. I think that’s only proper, you know.” –GP7,
Grandmother, and step-grandmother, Grandchildren Aged 4 & 6.
This was despite having ‘good’ relationships with the parents and grandchildren.
As one might imagine, situations like these were even worse when there were relationship
issues between grandparents and either or both parents.

4.3.5. Language Barriers and Cultural Differences
As mentioned, some grandparents liked to share cultural knowledge with their
grandchildren (e.g., traditional cultural holidays). This was especially the case for
grandchildren who had moved away from one’s native country (e.g., grandchildren living
in Canada after moving from India). However, this also raised several challenges. First,
language was often an obvious barrier. Some grandchildren simply did not speak the
same language as their grandparents, or their grandparents did not know how to say
words associated with cultural events in the language that grandchildren understood.
“[My son] only speaks English and my parents speak Albanian, so they
have trouble communicating. I tried to translate and keep the conversation
interesting, but [My son] wanted to play and was bored with me translating
back and forth. “ - P1, Mother, Children Aged 5 & 8, Diary
Second, in some cases, grandparents told us they would prefer not to overwhelm
children with knowledge about their original roots because they felt that remote
grandchildren had a lot of other things to deal with already. Instead, grandparents wanted
to talk about the new culture of the grandchildren, despite a longing to share their native
roots and traditions. Exchanging cultural knowledge was also challenging when cultures
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clashed, such as when people were married ‘out of faith’ or with a person of another
nationality or religion. For example, P5 described religious issues around holidays:
“I would like to talk more of our religious holidays but it’s difficult because
they celebrate more of the Christian, because of their father’s family.” –
GP5, Grandmother, Grandchildren Aged 5 & 7
Because of situations like these, many grandparents in the study simply tried to
avoid such sensitive topics. Conversely, parents’ opinions about grandparents talking with
the grandchildren about culture, religion, and heritage varied depending on personal
attitudes, family backgrounds, or personal preferences. Several parents said that they did
not like grandparents to talk about ‘religious stuff’ with their children, while others were
okay with it.

4.3.6. Dependency on Parents
Communication between grandparents and young grandchildren over distance is
mainly dependent upon parent-grandparent’s communication.

Most often, this

communication happens as part of grandparent-parent communication. So, whenever
grandparents and parents communicate, young children might join the conversation as
well. Even if children want to communicate with their grandparents, they need to ask their
parents to set up the call for them. This makes the frequency of the communication even
less, considering the busy schedule of the parents. In cases where children are old enough
to initiate the call, they still need reminders from their parents. There were only few or rare
instances where the child themselves would initiate the call without parents’ involvements.
This rare instances are usually very surprising and thrilling for the remote grandparents as
GP6 said:
“That felt really good, made me happy that [her 9-year-old-granddaughter]
actually thought about me and decided to see how I was” – GP6,
Grandmother, Grandchildren Aged 7 & 9, Diary.
“I’ve noticed before if my Mom calls and talks to me for a long time first and
then asks to talk to my daughter, she is not always interested in talking to
my Mom. If my Mom calls and asks right always to speak to my daughter,
she is much more willing to do so.” –P8, Mother, Children Aged 2 & 5, Diary
Unsurprisingly, the relationships between grandparents and grandchildren were
also dependent upon the relationship between grandparents and parents. For instance,
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whenever there was a conflict between the grandparents and one or both parents, this
affected the relationship as well as the communication between grandparents and
grandchildren in that family. However, some grandparents still tried to keep the
relationship with their grandchildren separate in different ways such as calling them or
sending them presents if the parents allowed them to. For instance, GP7 whose husband
does not have a good relationship with his son (her step-son) said:
“Whenever [the grandfather] is angry at his son, I tell him it has nothing to
do with our grandson and we need to keep the channel open” –GP7,
Grandmother, and step-grandmother, Grandchildren Aged 4 & 6.

4.3.7. Unmet Desires
Results show that most grandparents desired to have more frequent
communication with their remote grandchildren. They desired to talk about many things
with their grandchildren including sharing their life experiences, talking about their career,
their hobbies, their relationship with children’s parents, family stories and fun that they had
had with children’s parents. However, they would not pursue or initiate talking about these
due to young age of children and limited opportunities of communication when separated
over distance.
“I like to talk about our travel plans, what we are doing day-to-day here but
my orientation is to engage them around what they are interested in. I’m
trying to meet their needs, not them to meet my needs” –GP7,
Grandmother, and step-grandmother, Grandchildren Aged 4 & 6.
Most grandparents stated that the communication with their remote grandchildren
was not enough and they desired more. Some mentioned they desired communication on
a daily basis but they were also understanding that it would not be possible because
‘parents were too busy to place the call, children were too busy with their extra-curricular
activities or with their own life and their friends and they forget about grandparents’.
Grandparents also desired to communicate with their grandchildren for a longer time each
time that communication happened; however similarly they knew that it was hard to keep
them engaged for a long time. Thus while they desired communicating more, they
convinced themselves that ‘it’s fair if children do not want to’
“I adore them but I don’t need to be in their face every day. I don’t think that
they would really enjoy that. If they were engaged with me for an hour, I’d
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be just delighted, but I just don’t see it happening” – GP7, Grandmother,
Step-grandmother, Grandchildren Aged 4 & 6.
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4.4. Discussion and Design Implications
In this section, I summarize the results, compare them to the related work, and
describe the implications for technology design.

4.4.1. Communication Routines
The results described the communication routines of grandparents and
grandchildren, which mostly focused on phone and video chat conversations. Previous
work primarily focuses on understanding how children can be engaged through shared
activities such as reading books or playing board games (Ballagas et al., 2010, Raffle et
al., 2011). However, I have found that grandparents are also able to engage children with
direct conversation. Thus, feelings of closeness and togetherness also come from shared
awareness through conversation. For grandchildren, this comes from a high level
understanding of major events in the grandparents’ lives. For grandparents, this comes
from low-level detailed knowledge about the grandchildren. Overall, this suggests that, in
addition to the systems we see in the related work that already focus on storytelling and
activities, grandparents and grandchildren would also find value in systems focused on
shared conversation. These systems should be easy to use such that even grandparents
and young grandchildren who have minimal knowledge of computers could use them
without extra help.
I also recognize that children have limited attention spans and may value
conversing intermittently in more of an asynchronous manner; in general, grandparents
like to ‘talk more’ and children like to ‘talk less.’ This suggests grandparent-grandchild
conversations may best be supported through a mixture of asynchronous and
synchronous technologies. If children are interested in talking for longer periods of time,
they can use tools such as video chat. Yet those with more limited attention span in the
current moment may benefit from the ability to record and send messages back and forth
with grandparents. One may also consider video chat with multiple cameras or displays
that allow children to migrate between rooms.
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4.4.2. Conversational Content
The results also showed that the content of conversations between grandparents
and grandchildren is focused around new ideas and skills that children have learned;
unexpected ‘stuff’ and interesting situations in both parties’ lives; storytelling of both a
fictional and real life nature; sharing experiences, and cultural exchanges. Each of these
subjects presents design opportunities for new communication technologies for
grandparents and grandchildren where the majority are not described in the prior research.
The related work has shown the large interest that children have in reading and listening
to stories over distance (Ballagas et al., 2010, Raffle et al., 2011).
I build on this understanding to show children would also love to hear stories about
their parents when they were children or about themselves when they were born. Thus,
my work highlights the importance of personal stories, in addition to fictional stories from
books. This suggests that designers of communication technologies for grandparents and
grandchildren could focus on enabling them with storytelling tools or features in an
interactive and engaging way that would allow them to talk about their experiences such
as traveling to new places with their remote grandchildren or telling them real stories where
grandchildren or their parents are the main characters. This can even go beyond the idea
of seeing ‘talking heads’ tell stories to incorporate real world visuals, pictures, and media
(e.g., Moffatt et al., 2013). This avenue may also allow grandparents to share cultural
knowledge, if desired by the parents, where cultural stories could be embedded within
communication technologies.
Beyond storytelling, we also see design opportunities for communication
technologies to allow grandparents to support grandchildren to show their grandparents
things they have learned to do, and the experiences they have in the moment (e.g., sports
events) (Inkpen et al., 2013). This is a rich new area which has a high potential for
technological improvement.

4.4.3. Social Situations and Challenges
The results also described the social situations and challenges that can emerge
for grandparent-grandchild communication over distance. These are not reported in the
prior literature and present many interesting design challenges. Most importantly, they
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show that grandchild-grandparent communication is not always the ideal situation that
much of the related work paints a picture of; conflict and difficult situations can easily
emerge.
Becoming Separated by Distance: First, it can be especially challenging for
grandparents and grandchildren to communicate when distance separation first arises.
Thus, even the best-created design solutions (e.g., systems proposed in the related work
(Ballagas et al., 2010, Moffatt et al., 2013, Raffle et al., 2011, Vutborg et al., 2011) may
not be used by grandparents and grandchildren in real situations where separation has
only recently occurred. Technology designs for cases of recent separation may best be
focused on reminiscing about the mutual memories that grandparents and grandchildren
hold. There may also be great value in using technology to show that grandparents still
love their grandchildren (e.g., a huggable teddy or doll that ‘transmits’ such emotion).
Then, when grandchildren are ‘ready,’ designs that allow them to share aspects of their
new life with their grandparents may be beneficial.
Parental Support and Scaffolding: Second, I also found that some parents
valued grandparents providing parental support during communication with their children.
This was more desirable in divorced families where only one parent was taking care of the
children, new immigrant families where parents were struggling with day-to-day
responsibilities, or situations where parents did not have the necessary knowledge. As a
result, communication systems that allow grandparents to remotely help grandchildren
with certain activities would be valuable for some people. Activities may include
homework, extra-curricular planning, teaching a native language, or learning hygiene
practices (e.g., brushing one’s teeth). In such situations, careful and creative design is
needed in order to provide a shared space for both parties to interact where objects can
be seen and gestured at.
One must also consider real world privacy issues that might arise from the natural
locations for such activities (e.g., a bathroom for teaching hygiene practices), as well as
the social issues that could emerge where some parents may not want grandparents to
‘interfere’ past a certain threshold or introduce particular behaviors. The related work has
shown the need for parental scaffolding for grandparent-grandchild conversations over
video chat because of technical challenges (Ames et al., 2010, Kirk et al., 2010). Because
of this, one may naively try to design video chat systems that removed the need for such
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scaffolding. However, this could easily create additional social tensions as some parents
may, again, be concerned about grandparent interference in daily life, especially if they
are not present during grandparent-child interactions.
In turn, grandparents may be concerned about over-stepping their bounds if
parents are not around. While cumbersome, parental scaffolding allows parents to
observe grandparent and grandchild interactions to ensure they are desirable. Removing
such scaffolding completely may introduce new problems. This suggests designs should
attempt to mitigate parental scaffolding challenges, while still encouraging parental
supervision during communication sessions.
Self-Consciousness and Perceived Annoyances: Third, despite being the
older, experienced person in life, grandparents were sometimes self-conscious during
conversations with their grandchildren. They did not always know what to talk about, did
not want to make grandchildren upset, and did not want to feel like they knew little about
their grandchild, which could exacerbate the feelings of a lack of connection. Moreover,
even though they wanted to know lots of low level details about their grandchildren, they
did not always want to ask because they perceived that the grandchildren or their parents
may become easily annoyed. This is a social challenge that technology cannot solve
alone.
Yet one could think about focusing new designs on trying to foster confidence in
grandparents by providing them with more information about their grandchildren without
forcing them to ask or be told. For example, one might imagine awareness systems, such
as a shared family calendar, as providing an awareness of a grandchild’s life to the
grandparent. These systems can update grandparents in the background about topics that
children are potentially interested or not interested in talking about. Designing applications
that encourage children to provide information about their daily life, friends, and school
activities in the form of paintings or other media could be also useful. This information
could be used to increase the grandparent’s true knowledge of the child and act as seeds
for conversation. Grandparents may then feel more confident that they know information
about their grandchildren, which could in turn reduce feelings of perceived annoyance
since they may have to ask less in order to learn all of the details they are interested in
knowing about their grandchildren.
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Exchanging Cultural Information: Lastly, I learned that exchanging cultural
information between grandparents and grandchildren was valued, yet it was sometimes
difficult because of language barriers and other clashes of culture. This suggests design
opportunities for cultural exchange between grandparents and grandchildren. Here it
would be important that designers consider the effects of different languages on shared
information and, possibly, even provide support for language learning for grandparents,
grandchildren, or both. Designs could leverage existing storytelling systems (e.g.,
(Ballagas et al., 2010, Raffle et al., 2011).) and couple them with stories focused on
cultural knowledge exchange or the use of visual content as opposed to language-specific
text. Of course, There were also tensions about when and how to share cultural knowledge
with children and this would need to be carefully thought through such that designs were
targeted at appropriate ages.

4.5. Summary
In this chapter, I discussed the results of the foundational study about the routines
and needs of grandparents and parents for grandparent-grandchild conversations over
distance. Through a diary and interview study, I found that distance-separated
grandparents and grandchildren usually communicate around several main themes,
including recent learning, daily activities and interests, social circles, unexpected things,
storytelling, sharing experiences, holidays and cultural exchanges, and exchanging
affection and greetings. Parents also desire parental support to varying degrees. While
grandparent-grandchild communication is highly valued, it is not without its challenges.
Both parents and grandparents must deal with social issues that arise from
becoming separated by distance, making boundaries and potential interference, a lack of
truly knowing one’s grandchild (leading to self-consciousness and feelings of perceived
annoyance), dependency of the relationship to the parents, unmet desires and cultural
differences. This suggests a new perspective for the design of grandparent-grandchild
communication systems that attempt to balance the need for information exchange and
support with solutions to the social issues being faced. In this regard, we see design
opportunities for communication technologies focused on shared conversation, personal
stories, remote parental support, sharing real life experiences, exchanging cultural
knowledge, reminiscing about the mutual memories, and maintaining awareness about
each other’s lives in a mixture of asynchronous and synchronous manner which can also
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incorporate real world visuals, pictures, and media. There are also design opportunities
for systems to encourage children to provide more information about their daily life to their
grandparents directly and more independently to foster grandparents’ confidence in the
relationship.
In the next chapter, I build on these results and design opportunities to present a
shared calendar video messaging system called G2G to facilitate communication between
grandparents and young grandchildren.
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Chapter 5.
Designing G2G
In this chapter, I will describe the complete design process of G2G addressing my
fourth research question on how to translate the knowledge of current and desired
communication patterns, needs, expectations and challenges in grandparent-grandchild
communication over distance to the design of a communication tool for this demographic.
To design G2G, I used the understanding of grandparent-grandchild communication
patterns, expectations and challenges gained from the initial study (described in chapter
3 and 4) along with knowledge from the related work (described in chapter 2).
I will start this chapter with the design goals emerging from the initial study and the
related literature in this area. Then, I present the design process and the progression from
early ideas, initial sketches and low-fidelity paper prototypes to medium fidelity wireframe
mock ups which were continuously evaluated and iterated based on feedback from
researchers, experts and hypothetical users. Next, I present the final design and compare
G2G to other similar systems.

5.1. Design Goals
The design process started by reflecting on the challenges and unmet expectations
in communication between young children and their remote grandparents explored in the
initial study and the related literature. Based on the knowledge gained from these sources,
I came up with the following design goals:

5.1.1. Supporting Shared Awareness
In the first study, which was a foundational study to understand the current and
desired communication practices between grandparents and young grandchildren over
distance, I found out that mutual awareness helped grandparents and their grandchildren
feel closer.
For grandparents, the feeling of closeness comes from low-level detailed
knowledge about their grandchildren but for grandchildren the feeling of closeness comes
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from a high-level understanding of major events in their grandparents’ lives. As a
consequence, my first design goal was designing a communication system where
grandparents and grandchildren can easily update each other about events in their
lives. The design needs to support awareness at both a high and low level of detail and
should also encourage children to share their daily activities with their grandparents.
The achievement of this goal would help grandparents to build more confidence in
the communication. As mentioned in Chapter 4, some grandparents experience some
level of apprehension and self-consciousness when trying to stay in touch with their young
grandchildren over distance. The difficulties of bonding with one’s grandchild over distance
make them feel that they are bothering their grandchildren or the parents by asking ‘too
many’ questions, providing unneeded advice or inquiring about an unpleasant experience.
By supporting shared awareness, the system would give children the authority to share
their life events with their grandparents with any level of detail they desire. This would
provide an opportunity for grandparents to gradually learn about their grandchildren, their
interests, and daily lives without needing to inquire directly. Grandparents would not feel
left out and disconnected and may become more confident to show curiosity about the
child’s life, as they know these life events shared by children are the areas that children
are comfortable to talk about.

5.1.2. Asynchronous Flexible Communication
Children and older adults usually have different daily schedules. They also might
not always be eager to communicate (Cao et al., 2010, Vutborg et al., 2011). Thus, finding
a suitable time that would work for both remote grandparents and young grandchildren to
communicate is not always easy. Also, parents’ availability needs to be considered due to
the required scaffolding. Living in a different time zone also makes the communication
more complicated and would leave a small window of availability for synchronous
communication (Cao et al., 2010).
As shown in Chapter 2 and Chapter 4, a number of factors contribute to making
synchronous communication, such as a phone call or video call between grandparents
and young children, challenging for families. These can include children’s social and
cognitive immaturity, which leads to a limited attention span and socially inappropriate
behaviour. It might be also due to grandparents’ age-related issues such chronic pain and
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physical discomfort. Given this, asynchronous communication seems more practical than
synchronous communication to make up for the misalignment of daily schedules,
mismatched availability of grandparents, parents and children, children’s momentary
disengagements and other mentioned challenges. Thus, my second goal was to support
more flexible communication between grandparents and children where they can
communicate based on their availability or interest. I did this by using an
asynchronous communication method.

5.1.3. Supporting Conversation through Shared Context
In the foundational study (described in Chapter 3 and Chapter 4), I found that
feelings of closeness and togetherness between grandparents and young grandchildren
come from shared awareness through conversation in addition to maintaining awareness
through other sources. Most systems specifically designed to connect young
grandchildren and their grandparents tend to not focus on direct conversation where they
might share their personal stories, achievements and experiences (Follmer et al., 2012,
Raffle et al., 2010, Raffle et al., 2011, Vetere et al., 2009, Vutborg et al., 2010, Vutborg et
al., 2011). This is mostly because of the cognitive challenges of young children and
difficulties in engaging them in conversation. (Ames et al., 2010). However, as mentioned
in Chapter 4, when grandparents have more knowledge about their grandchildren’s lives
so they can identify common interests, their conversations are more engaging and
meaningful for both parties.
Young grandchildren who do not live close to their grandparents do not know much
about them. The result of the foundational study revealed that grandparents mostly
assume that their life might not be interesting for their young grandchildren. As a
consequence, they rarely talk about their lives and would rather to talk about whatever
happens in the grandchildren’s lives. In this regard, a communication system that could
help grandparents share some aspects of their lives with their grandchildren would give
them the opportunity to estimate children’s engagement based on their feedback. Over
the time, grandparents could gradually understand if the child is more interested in some
aspects or events in their life based on their questions about that topic. This could help
grandparents to build confidence over time and encourage them to share more details
with their grandchildren. Given this, my third goal was to design a system that facilitates
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engaging and meaningful conversation. I did this by providing both parties with
personal information shared by the other party.

5.1.4. Supporting Autonomy in Communication
Remote grandparent-grandchild communication can happen less frequently
because it is often embedded within parents’ communication rituals with grandparents or
because it relies on a considerable level of scaffolding by parents (Ames 2010, Ballagas
2009). As a consequence, communication needs to match with parents’ (most often) busy
schedules and limited availabilities. This suggests that the design should attempt to
mitigate parental scaffolding challenges and support autonomy in communication so
young children can communicate with their grandparents over distance independently of
their parents.
However, keeping parents totally separate from communication might create
tension in some families. Parents might be concerned about grandparents interfering in
their children’s daily lives or grandparents might be worried about over-stepping their
bounds. Thus, while autonomy needs to be supported, parents should still be able to
supervise the communication.
Thus, my fourth goal was to support more autonomy in communication
between grandparents and young grandchildren where they can communicate
without the need for parental scaffolding. I did this by using a channel that was easily
targeted, yet public between all family members, where grandparents and grandchildren
can directly communicate with each other and parents can be involved if they wanted to
be.

5.1.5. Simple Interface and Visual Components
There is a growing body of research focusing on designing for specific
demographics including children (Antle, 2006, Druin, 2002, Druin, 2005, Druin, 2009,
Jones et al., 2009, Wyeth, 2006) and older adults (Arab et al., 2013, Farage et al., 2012,
Fisk et al., 2012, Kurniawan et al., 2009, Moffatt et al., 2015, Neves et al., 2015). Older
adults face specific challenges, such as a lack of technological literacy, physical
conditions, chronic illnesses, cognitive challenges, lack of access to updated technology
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and resistance to adopt new technologies. These challenges need to be considered and
addressed when designing technology for older adults.
Some children in the age group targeted by this research (5-10) may not be able
to read and write or may not be familiar with using advanced applications. Grandparents
and young grandchildren need some sort of scaffolding to accommodate their limited
technical knowledge. Thus, a design that offers a simple interface that both grandparents
and young grandchildren are able to use with minimum technical knowledge can simplify
the technology-mediated communication between distance-separated grandparents and
young grandchildren.
Grandparents and grandchildren separated over distance might experience
language barriers and cultural differences. This might lead to limited contact between
grandparents and grandchildren and makes it more complicated to build an emotional
bond. Using visual communication through figures and visual components might help
make communication more understandable when there is a language barrier.
Thus, my fifth goal was to simplify communication between grandparents and
young grandchildren where they can communicate at any age regardless of
language barriers, illiteracy or limited technological literacy. I did this by providing a
simple interface relying on visual components. I tried to ensure the design is simple
enough by looking at many designs and interfaces specifically developed and evaluated
for this demographic, receiving feedbacks from some professionals as well as some users
in this demographic.

5.2. Design Approach
In this section, I describe the iterative design approach I followed for designing
G2G.

This process included brainstorming sessions, followed by sketches and

wireframes. These steps repeated and led to a number of different possible design paths
that were iterated, refined and combined over time. The final design idea then iterated
upon to produce a high-fidelity prototype to be used in the field deployment.
The design process for each design idea started with a series of brainstorming
sessions with my senior supervisor, Dr. Carman Neustaedter. Brainstorming is an ideation
technique that is helpful to generate new ideas and solution around a specific domain
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(Osborn, 1953). These discussions helped us to generate ideas and explore different
possibilities for designing a communication system. This step was followed by the initial
sketches of the design. Sketching is useful in early design stages to quickly try out design
ideas and conceptualize the system at a high level (Retting, 1994). Once the sketches
were reviewed, wireframes were created to produce a medium-fidelity prototype. Mediumfidelity prototyping tools are used after early design and envision the detailed design.
These tools are helpful to present detailed information about navigation, functionality,
content and layout in an approximate form (Engelberg and Seffah, 2002). I used
Photoshop

and

wireframing

and

prototyping

tools

such

as

Balsamiq

(https://balsamiq.com/) and Justinmind (https://www.justinmind.com/) to create the
wireframes. Each wireframe then was evaluated in brainstorming sessions with my senior
supervisor, graduate students at Connections lab, user experience designers, etc. This
helped me to move forward to produce the next iteration of the design. In the following
sections, I explain the design ideas generated as part of the mentioned process.

5.3. Design Idea 1: Reward-based Video Messaging System
My very early idea (Figure 5.1) was to design an application which meets all the
mentioned goals using some type of gamification to keep children motivated. This iteration
was a video messaging system where children and grandparents were suggested different
conversation topics through two levels of categories (high-level and detailed) inspired by
the desired and current conversation topics acquired from the first study. Grandparents
could create a list of all the topics they have an interest in discussing with their
grandchildren. Children then had the option to either pick an item from the grandparents’
list, use the system’s categories or come up with a topic on their own if they desired.
To keep children motivated, I thought about integrating a point-based reward
system where children could get points for each video they posted. I went further with the
idea of rewarding and considered the option to let the children make a wish list where they
can redeem their points with tangible gifts. Some initial ideas such as browsing categories,
recording a video message, making a wish list, and a reward system are shown in these
sketches in Figure 5.1.
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Figure 5.1.

Initial sketches of the first iteration of the prototype

All the mock ups for this iteration can be found in Appendix G.
After brainstorming with my supervisor and fellow researchers in the field and
showing the prototype to two school teachers working with young children, I realized that
too many details of this iteration might be confusing and difficult for young children and
some grandparents. I also decided to discard the idea of the reward system for a few
reasons:
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1. It might distract children from the main purpose of the system which is
communication with grandparents.
2. It might impose extra efforts along with an obligation for grandparents
and parents. This would lead to more social scaffolding by parents
which contradicts one of my design goals.
3. It might create expectations for the grandchildren, intervene in their
natural behaviour, and change their perception of their communication
with their grandparents from a family routine to something that they
should be rewarded for.
In the following section, I explain the second design idea.

5.4. Design Idea 2 : Developing A Calendar Structure
I aimed to design a system that families could gradually integrate as part of their
communication routines and mundane practices. To this end, I started to explore some
familiar family communication practices and interpersonal awareness systems either in
the form of research prototypes (mentioned in Chapter 2) along with some commercial
physical and online artifacts available for families and children. I looked at calendars,
journals and diaries designed for children and used by them as well as handwritten letters
and postcards exchanged between grandparents and grandchildren in my first study.
Among all the themes that emerged from the formative study, maintaining and
supporting awareness seemed more vital to underpin this relationship over distance.
Grandparents desired to maintain low level awareness of their remote grandchildren’s
daily lives and they believed that distance separation did not let them fulfill this desire.
Having enough awareness about their grandchildren also could act as a catalyst to engage
them in communication. Lack of awareness about ones’ grandchild could also contribute
with the feeling of self-consciousness and lack of confidence in the grandparents. As such,
there was a potential need for a system to enable this demographic to maintain more
awareness of each other’s daily activities. Asa calendar is a familiar platform used by
many families and individuals to keep track of their daily activities, I decided to explore
using this structure to connect grandparents and grandchildren. A calendar can provide
an option for grandparents and grandchildren to tie the events they would like to share to
the day and time that these events would actually happen.
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Calendars are part of many family communication practices where they are used
to manage family’s events, maintain awareness about each other’s availability or schedule
and keep track of different children’s activities. Using a calendar structure, users can keep
track of recorded videos or shared events more easily. They can also organize the
exchanged messages by day or time so they can return to them when they are not time
sensitive.
I believed that using a familiar platform, such as a calendar, could help children
and grandparents to adopt grandparent-grandchild communication as part of their
everyday routines. Using the calendar structure, users can also keep track of their
activities for their own record and not specifically for the purpose of sharing with someone
else. The hope was that they would perceive it as something that they would do to for
themselves rather than something that they would do to update other family members. It
also serves the same purpose of updating other family members which could be done
without any extra effort.
I aimed to design the system for children between the ages of 5 and 10 years old.
Children in the younger end of this spectrum might still not have a clear understanding of
calendaring practices and perception of the time (Beneke et al., 2008, Friedman, 2000). It
might be beneficial for this age group to start learning and practicing their calendaring
skills. Older children in this age range likely use a calendar at school or even at home and
it could also be helpful to keep track of their school or leisure activities on their own.
The first iteration of the system as a calendar is shown in Figure 5.2. In this
prototype, similar to the previous iterations, categories are being shown in the interface
as a reminder for children and grandparents to have conversations about their daily lives.
Video communication was the only communication mode in this iteration.
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Figure 5.2.

The first iteration of the prototype with a calendar structure

5.5. Design Idea 3: Integrating Stickers for Sharing Activities
In order to engage children to share their daily activities with their remote
grandparents, I decided to add another form of communication to the system. Each
category includes a few stickers representing activities related to that category which
users can add to the system to display what they have done or an interest in such
activities. This is similar to using emoji in communication, being used to convey emotions,
maintain a conversational connection or be playful (Kelly et al., 2015). Here emojis or
stickers are offered to users as a lightweight form of communication to support awareness.
The prototype consists of two main features:
1) Shared Calendar: Children and grandparents can add their daily events, activities,
thoughts or feelings through stickers found in related categories. Any added sticker
is shown on both the grandparent and grandchild’s version of the calendar; the
views are reciprocal. Studies of family calendars have found that using visual
representations such as stickers can make communication more fun and playful
for family members and easier for children (Neustaedter et al., 2006). Stickers
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represent an event, activity or feeling, and do not tell the whole story. I hoped the
ambiguity of the stickers would help to spark further conversations about the
events. To add an event to the calendar, users simply need to select a day and
then choose a sticker from the related category. Users can also take a picture and
that image becomes a new sticker.
2) Video

Messaging:

Video

messaging

features

support

asynchronous

communication between grandparents and grandchildren. Videos are recorded
and associated with a particular day.
Figure 5.3 displays initial sketches of the prototype.
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Figure 5.3.

Early Sketches of the prototype

This prototype was iterated on several times and changed to a wireframe shown
in Figure 5.4. Each iteration was evaluated through informal brainstorming sessions with
my senior supervisor, user experience designers, my fellow researchers, a few children,
and adults who work closely with children. The mock ups of different iterations of this
design can be found in Appendix H. After refining the prototype and being assured that it
was usable and easy enough for the target demographics (i.e. children and older adults),
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I planned a pilot study to use the system in the field with a set of grandparents and
grandchildren over distance. The pilot study is described in Chapter 6 in more details.
Receiving feedbacks and interviewing these two families who used the system over a
month led to the final iteration of the prototype.
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(a)

(b)
Figure 5.4.

One of the final iterations of the prototype: (a) Main view (b)
Aggregated children’s view where added stickers added by different
children were color coded
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5.6. High Fidelity Prototype and Design Rationale
In this section, I explain the final features of the high-fidelity prototype which I call
G2G (Grandparents to Grandchildren). High-fidelity prototypes aim to create a lifelike
simulation and provide a high degree of functionality and have the look and feel of the final
system (Engelberg and Seffah, 2002). G2G was designed to run on a tablet. The main
reason that I decided to design G2G for a tablet was that I wanted G2G to run on a portable
device which could be easily moved to different locations in the home. With some minor
modifications, G2G could also run on a laptop or mobile phone. A tablet was chosen over
these other options for several reasons:
• Tablets are bigger in size which makes it easier to use for the elderly and
children.
• There might be some parental restrictions for children at young ages to use
mobile phones (Ames et al., 2011).
• Mobile phones are more personal in nature than tablets. G2G is designed to be
part of the family communication routine and thus shared usage should be
encouraged (Brush et al., 2007, Odour et al., 2016).
• G2G is designed to enable children to independently connect with their
grandparents. However, I aimed to enable parents to be involved to some extent
if they desire. Similar to the above, this is easier on tablets than cell phones.
• Similarly because of the personal nature of cell phones, it might be more
challenging for parents to supervise children’s usage on it. When used on a
tablet, parents can indirectly supervise communication on G2G more easily if
they desire.

5.6.1. User Interface Layout and Interactions
In this section, G2G’s user interface is described in more detail and all the features
are explained. I describe the user interface and G2G’s features with the following families
as potential users of the system.
Betty (65 years old) and John (68 years old) live in Oxford, UK and are both retired.
About 2 years ago, their daughter Sarah accepted a job offer in Vancouver, BC, Canada
and moved there with her husband Matt and their three children, Katie (9.5 years old),
Kayla (8 years old) and Kevin (7 years old). Figure 5.5 shows these two families. This was
a big change for both families who used to live a 30 minute drive from each other and saw
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each other almost every week. This was very disappointing for both Betty and John who
were closely in touch with the children and involved in their lives when they were in the
UK. Now they rarely know what is happening in their grandchildren’s lives. This was also
a big change for the children who used to spend time with their grandparents, talk about
what they do at school, go to fun places and do activities like playing games or reading
books.

Figure 5.5.

Two families using G2G- Grandparents and grandchildren are
highlighted by different colors

G2G is a communication prototype that uses basic timing concepts from a calendar
to connect two households. It can be used by multiple children and multiple grandparents.
However, it presents only one child and one grandparent in the user interface
simultaneously. This decision has been made to keep the interface simple and let users
focus on one person at the time. The interface consists of two views: Day View, the main
view, which displays the contents of a specific day in the calendar where users can add
contents and interact with each other. Month View presents an overview of all the contents
posted by all the users of the system in a specific month. Month view is equivalent to the
aggregated view in the previous iterations.
1. Users: Children and grandparents are the main users of G2G. However, other family
members can interact with the system on their behalf. Each user is represented with their
picture or avatar and is given a particular color to be differentiated from other users. This
would help to identify each user’s posts quickly in an aggregated view (aka. “Month View”).
Users’ posted videos are also differentiated by color coding.
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2. Calendar: As mentioned in Chapter 2, young children do not always find the use of a
calendar to be meaningful (Beneke et al., 2008, Friedman, 2000). Pre-schoolers and
kindergarteners can understand their daily activities in terms of temporal concepts such
as later, before and after as opposed to units of time such as days and weeks. For this
reason, I used a Day View as a default view for users’ interaction with easy access to very
near dates such as the “Next Day”, the “Previous Day” and “Today” to navigate through
the day after and before and getting back to the current date (Figure 5.6). However, users
can also jump to a specific day using a dropdown menu in the Day View. That might be
easier for adult users of the system if they want access to the past or future to re-view or
post something for a future date.
Each user has a separate space called a “Wall” which is located next to their avatar
(see the right side of Figure 5.6a). Users can use this space to post stickers and video
messages to communicate with each other. Figure 5.6 illustrates all of the mentioned
features in the Day View used by Katie and Betty.
In designing the interface, I applied the “What You See Is What I See” (WYSIWIS)
principle with a small tweak. The current user always sees their avatar and their wall on
top and sees the other user at the bottom. This way, users both see a similar view of
postings.
Month View, as displayed in Figure 5.7, aggregates and displays all the posts in a
month. This helps users to have an overview of the month and figure out which date has
a post and who made that post. Figure 5.7a shows the Month View for February 2017.
Posts are displayed with rows in a calendar cell. Each row shows the thumbnail of what
different users have posted, distinguished by their avatar and their color.
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(a)

(b)
Figure 5.6.

G2G’s Day view features
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(a)

(b)
Figure 5.7.

G2G’s Month view features
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3. Sticker Bar: As it is shown and highlighted in Figure 5.6a, the Sticker Bar is located at
the bottom of the Day View and contains all the stickers. These stickers are meant to help
users to post about their daily activities, feelings, statuses and other happenings in their
daily lives. Stickers are organized under 12 categories: “Routines”, “School”, “Fun”,
“Sport”, “Outdoor”, “Holiday”, “Occasions”, “People”, “Food”, “Feelings”, “Weather” and
“Other”. These categories are based on the results of my first study about the conversation
topics between grandparents and grandchildren, topics desired by parents and topics
usually raised by young children in their video-messaging communication with their friends
(Du et al., 2011). The last item in the sticker bar activates the device’s camera, allowing
users to take and post a photo. It gives an option to post something more customized and
personal as opposed to pre-designed stickers.
Each category includes stickers related to that category. For example, as displayed
in Figure 5.8.a and Figure 5.8.b, the “Sport” category includes different types of sports
such as football, basketball, and gymnastics. Upon tapping a sticker, it would be posted
on a user’s wall in the Activity section.
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(a)

(b)
Figure 5.8.

(a) Tapping on the “Sport” category would expand the category and
show all the stickers in this category. (b)tapping on each sticker
would post it on the user’s wall
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4. Video Message: Users can record and post a video message. The recorded video is
posted at the bottom of their own space in the “Video” area. In the first iteration of this
design, users got to choose to post the recorded video to their own Wall or the other user’s
Wall. The former situation could be used when users want to talk about their day or an
experience that might be interesting for all users in the other household. The latter
situation could be used when users want to target specific person in the household. The
pilot study showed that it was confusing for both children and adults to differentiate
between these two situations. So, in the final iteration, the video is automatically posted
on the sender’s wall. Users can still reply to each other’s videos on the wall of the original
sender. Figure 5.9 shows steps for posting a video message. Posted videos can be
deleted later by the sender by tapping on them, shown in Figure 5.10.
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(a)

(b)
Figure 5.9.

Recording and posting video in G2G: (a) Tapping on the video icon,
users can record a video or upload a video from their library or
online. (b) The video then has been posted on their wall.
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Figure 5.10. Deleting an item in G2G: Tapping on a posted sticker or a video, a
trash bin would appear on the left side of the item. Tapping on this
icon would delete the item.
5. Shared Usage: G2G can be used by multiple children and multiple grandparents living
in different households. However, in all the examples I assume G2G is being used by one
or multiple children in one household and their grandparent(s) in the other household.
While it is possible for multiple users to have secured accounts, I found it
complicated for users to log in and log out for each interaction if the system is being used
by multiple children or two grandparents. I also wondered if that would decrease usage.
While it was still not clear if this design decision would create privacy concerns or tensions
in the family, I decided to go with the less complicated option and let the residents of a
single household use a shared account. This means that while they still have their own
personal space, they could easily access each other’s spaces. This would also help
parents to not feel left out of the communication. To switch users, one can press on the
avatar and they would see all the users in the household. Then they can simply switch to
their own avatar or the person they would like to connect with. Figure 5.11 and Figure 5.12
displays this process in the grandchildren’s household and grandparents’ household
respectively.
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(a)

(b)
Figure 5.11. Switching the user or the person to connect with in grandchildren’s
household
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(a)

(b)
Figure 5.12. Switching the user or the person to connect with in grandparents’
household

110

6. Notification: A notification feature was added to G2G so users would be notified
when someone from the other household posted something on their wall or replied
to them directly, as it is shown in Figure 5.13. When a user starts using G2G, a
number on top of the Notification tab shows the number of unseen posts since the
last time they used G2G. For instance, in Figure 5.13 Katie sees that her
grandparents have posted 5 new posts that she has not checked yet. Tapping on the
Notification tab, she can see what has been posted, by whom, and when.
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(a)

(b)
Figure 5.13. Notification would notify used about new posts by others
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5.6.2. G2G Usage Scenario
Betty and John started using G2G to connect with their grandchildren, Katie, Kayla
and Kevin, hoping that G2G would help them to know more about their grandchildren’s
lives and feel close again. When Sarah told the children about G2G, they started trying it.
After a while, G2G became a platform for them to see their grandparents, show them their
new life in Vancouver as well as any new things they were learning at school.
1. Post Sticker and Video: On Wednesday Feb 17, 2017, Katie is getting ready to go to
school but before she goes, she adds some stickers related to what she is supposed to
do at school and after school that day. She goes to the “School” category and picks school
bus and math stickers as shown in Figure 5.14. At the end, she records a short video to
say good morning to grandma and grandpa.
2. Replying to Someone’s Video: At her house in Oxford, Betty sees all the stickers that
Katie added and she feels she now has a better understanding of what Katie’s day looks
like. Prior to using G2G, Betty had heard from Sarah (Katie’s mom) that Katie was having
problems in math. Betty had never felt like asking Katie about her math class and how she
is doing since she felt it may annoy her. Now that she sees the math sticker, Betty feels
that she can ask Katie about her math class. She records a video and asks Katie how she
is doing in math class. She also posts some of what she did during the day and records a
video for everyone talking about her day and posts it on her wall shown in Figure 5.15.
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(a)

(b)
Figure 5.14. Katie posts some of her activities for the day before going to school
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Figure 5.15. Grandma Betty posts a videos and Stickers
3. Switching the User-Checking out Notifications: On the Grandparents’ side, Grandpa
John wanted to check out G2G to see if any of the children posted something new. He
first tapped on Betty’s avatar and chose his own to switch to his space instead of Betty’s
(Figure 5.16). Then he realized that he had 5 notifications. Checking the notification lists,
he realized that Katie posted something earlier today and Kayla posted something on
yesterday (Figure 5.17). He saw Katie’s post and then switched to Kayla to see her posts
(Figure 5.18. a) He realized that Kayla posted a video from her ballet competition (Figure
5.18. b). Then he remembered that he saw a raccoon while he was walking in the park
today and took a video of it. He knew how much Kevin likes animals but as this is
something that all the children might like to see, he decided to post this on his own wall.
So he posted a walking and a park sticker and then uploaded a video (Figure 5.19).

115

(a)

(b)
Figure 5.16. Grandpa John switches to his own wall
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Figure 5.17. Grandpa John checks out his notifications
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(a)

(b)
Figure 5.18. Grandpa John checks out Kayla’s sticker and video from the day
before
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Figure 5.19. Grandpa John gets back to the current day and then posts sticker
and video

4. Using the Calendar: In the evening Kevin is excited to tell grandma and grandpa about
his birthday next week. So, he tapped on the drop down menu, changed the date to his
birthdate on Feb 24th and then posted some stickers (Figure 5.20).
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(a)

(b)
Figure 5.20. Kevin posts his birthday party for the next week
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5. Using the Calendar: Later at night, Sarah was talking with Betty on the phone and
asked about the renovation they were doing in their house. Betty told Sarah that she
posted some videos on G2G in the last few days about the renovation. Then Sarah
checked out the Month view as shown in Figure 5.21 and browsed a few days for the
videos and then checked out the last video.

Figure 5.21. Mom checks out the Month view to watch some videos

5.7. Implementation
G2G is a web-based application that runs on Windows Server 2012 R2. G2G was
developed using HTML, CSS and JavaScript where programming was done by a
developer under my supervision and the interface work was done by myself. Implementing
G2G as a web-based application as opposed to a native tablet application allows it to be
fully functional across all platforms (e.g., Android, iOS) and provided flexibility for field
evaluation. Microsoft SQL Server 2012, on the same remote server, was used to manage,
store and retrieve all data related to G2G. That includes all the accounts, users’
information, relationships, and exchanged posts.
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5.8. Comparing G2G with Similar Systems
In this subsection, I compare G2G with other systems which have conceptual
similarities to G2G. These systems have been shown and introduced in more detail in
Chapter 2.
First, I compare G2G with some systems that are specifically designed to connect
distance-separated grandparents and grandchildren. Some of these systems include
Story Visit (Raffle et al., 2011), Family Story Play (Raffle et al., 2010), Take Me with You
(Moffatt et al., 2012). They focus on shared activities to compensate for children’s short
attention span, which results in a lack of engagement in synchronous direct conversation.
These systems mainly target very young children (2-6 years old). While engaging for
children, these systems tend not to focus on direct conversation where children can share
their life stories with their grandparents. They would definitely help grandparents and
grandchildren to spend some fun time with their grandchildren. But they do not help them
learn about each other which may result in increased feelings of closeness. In contrast,
Experiences2Go (Inkpen et al., 2013) was designed to involve grandparents in their
grandchildren’s outdoor activities. However, unlike G2G, it completely relies on parent
scaffolding and it does not create many opportunities for direct communication between
grandparents and grandchildren.
Second, I compare G2G with systems with similar features such as video
messaging which have been designed for children. VideoPals (Du et al., 2011) and
VideoThreads (Inkpen et al., 2012) highlight the value of asynchronous video messages,
however, these systems were designed and studied for child-to-child relationships.
Therefore, we do not know how such systems would be used to support other
demographics such as grandparents and grandchildren.
Third, I compare G2G with awareness systems including LINC, Shared Family
Calendar, and SPARCS. LINC was a family calendar designed mainly to coordinate
between members of a family in a single household (Neustaedter et al., 2006). While the
design was simple enough to be used by all family members, it relies on text, making it
harder for younger children who are not able to read and write to use the system. In the
Shared Family Calendar, calendar information was shared across two households
including grandparents and grandchildren (Plaisant et al., 2006). The system was valued
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by grandparents because it allowed them to see the schedules of their grandchildren, but
raised concerns around privacy for the children’s households since the family’s ‘regular’
calendar was being shared. In contrast, in my design, children and grandparents decide
what to share and when to share it. Also, Shared Family Calendar was not designed to be
used by children and all the information needed to be shared by parents. SPARCS
encourages frequent sharing of photos and calendar information between extended
families by offering suggestions about what to share (Bush al., 2008). In this system,
messages could only be sent via text exchanges. Similar to Shared Family Calendar,
SPARCS was designed to be used by adults where they would share calendar information
and photos of the children in the household.
Conversely, G2G was designed specifically to be used by young children, serves
the purpose of the maintaining awareness for grandparents about their grandchildren’s
schedules and promotes direct communication between them with the goal of building a
closer relationship. This distinguishes G2G from other awareness systems such as LINC,
Shared Family Calendar and SPARCS.
Finally, I compare G2G with always-on video communication systems such as
Family Window and Family portals (Judge et al., 2009, Judge et al., 2010). While Family
Window and Family portals are conceptually different than G2G because of the continuous
video connection between two and three households respectively, similar to G2G they
were designed to provide more awareness between remote family members and make
them feel more connected on a daily basis. Sharing home daily routines and impromptu
moments with minimum effort is possible with these systems, but it might leave out the
awareness about some events outside of the household. Always-on video communication
might also be seen as intrusive for some families when they feel they are always being
watched. In G2G, I focused on getting children more involved in sharing their life where
they have more control over what to share and when to share it. Table 5.1 summarizes
this comparison.
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Table 5.1.

Comparing G2G with Similar Systems
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5.9. Summary
I started this chapter with an overview of the design goals which emerged from my
first study about current and desired communication patterns between grandparents and
grandchildren using technology. Using the results from the interview/diary study along with
related literature, I focused on addressing challenges found in this communication with
consideration of the specifications of these two demographics. Next, I detailed my design
process and iteration of the design starting from early ideas and sketches to low-fidelity,
medium-fidelity prototypes and the refined design of a system called G2G. G2G is a
shared calendar video messaging system running on a tablet and connects grandparents
and young children through sharing activity stickers and videos. G2G offers two modes of
communication: asynchronous video messaging which is a flexible and descriptive
medium to communicate and stickers as playful and light-weight mode of communication.
Stickers can act as a reminder of talking about different topic in daily life.
The addition of a medium to promote conversation is the main difference between
G2G and some other video messaging systems such as VideoPals (Du et al., 2011) and
VideoThreads (Inkpen et al., 2012). These two systems have been designed to connect
children with others of the same age (mainly friends), thus they were evaluated in a
situation that children were eager to talk to their peers. G2G is also different from other
calendar system such as LINC (Neustaedter et al., 2006), SPARCS (Bush al., 2008), and
the Shared Family Calendar (Plaisant et al., 2006) as it has been designed to be used by
young children and is focused on offering a light-weight, flexible, visual and playful medium
for communication. Asynchronous video messaging and stickers can work together to
support these requirements. In G2G, I focused on getting children more involved in sharing
their life where they have more control over what to share and when to share it. This is
different than systems such as Family Window and Family Portals (Judge et al., 2009,
Judge et al., 2010) where there is a permanent connection between two households.
In the next chapter, I describe a study method for evaluating G2G in the field.
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Chapter 6.
G2G Deployment Method
In this chapter I will describe the deployment method, data collection and analysis
used to evaluate G2G. This is the first step towards addressing my fifth and final research
question on how distance-separated grandparents and young grandchildren would use a
shared-calendar video messaging system (G2G) that is specifically designed to support
their desires and challenges in communication over distance. In this regard, I will also
investigate how and why usage of such a system would change the way grandparents
and grandchildren communicate over distance (if at all) and what benefits families may
find in such system and what challenges they would face. To address this research
question, I divided it to the following sub questions:
5.1. How do distance-separated grandparents and young grandchildren
use a shared calendar video messaging system which is specifically
designed for them to share their daily lives with each other?
5.2. How and why does the usage of a shared calendar video messaging
system change the way grandparents and grandchildren communicate
over distance, if at all?
5.3. What benefits do families find in using a shared calendar video
messaging system?
5.4. What are the challenges of using a calendar-focused asynchronous
video messaging system?
For this purpose, I conducted a field study to explore where G2G was used by two
pairs of families (two grandparents’ families and two grandchildren’s families) over the
period of eight weeks. The usage of G2G in the real world shed light on different ways
families would incorporate such a system in their communication routines based on their
relationships and their interests. I will start this chapter with a brief description of the pilot
study; then I will provide an overview of the recruitment process, followed by an
introduction of the final participants. Finally, I will detail the deployment methods and
overview the data collection and analysis.
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6.1. Pilot Study
In order to find problems that families might face when using G2G, I had my
supervisor’s family use the system. Two children in the age range of the study used G2G
with their maternal grandparents for approximately three weeks. This included one tenyear old boy and one seven-year old girl. The third child in the family, a boy of age 3, fell
outside the study range. Both my supervisor and his wife were available to give feedback
on the system and help the children and grandparents use it as needed. I also interacted
with them over email and Skype. During the pilot study, a few issues with the system were
revealed and I became aware of some features that were missing.
One of the issues was related to posting a video. Initially, grandparents and
grandchildren could choose if they want to post a video on their own wall or if they want
to post it on the other person’s wall. This turned out to be confusing for grandparents to
choose and they had a hard time making a decision. This was sometimes the case for the
children too. Thus, I decided to change this feature to make it easier. Instead of giving the
option to post the video on one’s wall or the other person’s wall, videos that one records,
would be posted to their own wall.
Another change resulting from the pilot study was the ability to delete videos and
stickers after posting them. This change was implemented after a privacy issue occurred
in the children’s family. A child posted a video and the mom was not completely happy
that the grandparents could see what was happening in the background. So she contacted
us to remove the video. This incident notified me of the necessity of having the option to
delete the items that users would post, in case they or another family member have
concerns about something posted.

6.2. Recruitment
I aimed to find families of grandparents and grandchildren between five and ten
years old, of mixed genders, who were separated over distance, and desired to stay
connected and potentially improve the communication between grandparents and young
grandchildren. In order to find participants who would be suitable for the study, I designed
a screening survey considering the following criteria:
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Family’s Location: In order to build a stronger rapport with my young
participants, I decided to choose the children’s families locally and within a reasonable
commute time. This way, I could visit them in their houses in person a few times throughout
the study, spending some time with them and creating a friendly trusting relationship
(Judge and Neustaedter, 2014, Irwin and Johnson, 2005).
I also aimed for having at least one pair living in different time zones. Initially, I
aimed to have at least one pair who live in two different countries, hoping that this situation
would potentially bring up some differences, including curiosity towards each other’s lives
or cultural exchange. However, this did not happen for a few reasons that I will go through
later.

Family’s Demographic: I aimed to find more common family situations:
middle class families, relatively familiar with technology, with no major family conflicts or
major health issues. Any of these situations might affect the family dynamics and
relationships as well as the communication between grandparents and grandchildren—
which is not the focus of this dissertation. I also screened potential participants to include
at least one multiple-child family and one multiple-grandparent family. Ideally, I preferred
to have one single-parent family or shared-custody family, however due to the difficulty of
finding participants who met the minimum requirements, these situations were lower
priority.

Grandparents: I aimed to find grandparents who have active lives, who are
relatively familiar with technology, and without serious health issues, as any of these
situations might need a more particular design outside of the scope of this dissertation. I
also aimed to have at least one family where both grandparents were willing to take part
in the study.

Current Communication-Relationship: I aimed to find families who have
good relationships and connections, parent(s) and grandparent(s) actively communicating
and desirous to maintain and develop a close connection over distance. Ideally, I preferred
to have a mix of families where grandparents and grandchildren are actively in touch and
have a close relationship, and those who could not build a very close relationship prior to
the study due to distance-separation.
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I advertised the study through snowball sampling, social media, community houses
and neighbourhood houses, parental forums, different branches of Vancouver Public
Library, and emails to teachers and several SFU departmental mailing lists (faculty,
students, staff). Figure 6.1.

Study flyer distributed online and physically in public places

to find participants

Figure 6.1.

Study flyer distributed online and physically in public places to find
participants

As the field study needed a commitment from both families (grandparents and
grandchildren) and involved at least a few family embers (grandparents, children and
parents), I wanted to make sure that potential participants have access to detailed
information about the process before applying for the study. So, I created an information
page where they could access any information needed, including details about the study,
description and details about G2G, the contribution they were expected to make, as well
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as some background information about our lab. Figure 6.2. Information page including
study details
displays the screenshot of the first page of the information page. Full contents of
this page can be found in http://clab.iat.sfu.ca/grandparents/Info.pdf and Appendix I.

Figure 6.2.

Information page including study details

The screening survey was deployed in Fluid Surveys, approved by Simon Fraser
University. The full survey can be found in Appendix J. In total, 78 applicants took part in
the survey and 68 applicants (of which 38 were parents and 30 were grandparents)
completed the survey.
As mentioned earlier, we designed G2G mostly for tablet and we also needed
families to run the system on a tablet for the duration of the study. Our lab had limited
number of iPads, that we could ship to participants who were willing to participate but did
not have a device or could not dedicate it to the study. This affected my selection as we
could not ship our devices outside of North America. Language barriers also limited
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participation as a few interested grandparents who were living in non-English speaking
countries including China, Kazakhstan, Mexico and Brazil could not speak English.
Unfortunately these two factors eliminated many interested families in the first round of
recruitment.
After reviewing the screening survey, I created a shortlist of those who best fit the
study. The recruitment process took place twice, once in Summer 2016 and once in Spring
2017 and overall ten families became shortlisted. I then had a short video call with these
families in which I talked to all family members including parents, children and
grandparents who were interested in participating. The main purpose of these calls was
to get a better impression of the families who applied for the study and to ensure that all
family members in both households know about the study and the level of commitment it
needs. I also talked about the details of the study and the timing to make sure both
households (grandparents and grandchildren) can take part in the study in the period that
the study was planned to run. Due to technical issues in the development process in
Summer 2016 the study was delayed for a few months and unfortunately chosen
participants could not attend to take part in the study in the next year. Those participants
were not able to continue their participation due to life changes including: moving, health
issues, and in one case the only child in the family was not in the age range anymore. As
the study happened in the summer, some families had some travel plans that were
interfering with the study (i.e. grandparents or grandchildren were visiting each other for
few weeks, one mom was taking her children with her for a work trip, one family was
moving to another city). All these incidents limited the number of potential families who fit
and could participate in the study.
Finally, I chose two families and I had another video conference with them to go
through the detailed procedure of the study (i.e. start date, home visits, interviews, etc.)
and get to know them better. These two families provided examples of the different types
of relationships that I had planned for as mentioned earlier. In summary, both families had
good relationships with a desire to improve the communications between grandparents
and children. However, in one family, the grandparents and grandchildren already had a
close relationship and frequent contact and in another family the children and
grandparents had not been able to build a close relationship and they had very limited
contact including only 2-3 phone conversations per year.
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While focusing on the core needs I identified for my participants, two families would
allow me to very carefully monitor their usage and conduct in-depth studies as opposed
to recruiting more families.
Families received $250 compensation ($125 for the children’s family and $125 for
the grandparents’ family). The payment method was chosen based on participants’
preference and varied between one payment at the end of the study to bi-weekly
payments.

6.3. Participants
Family1
In this family, the grandchildren’s family was composed of a male and female
parent (both working full time) and their 9.5-year-old son and 12.5-year-old daughter. They
lived in Maple Ridge, BC, Canada. I refer to them as Family1_GC (GC for grandchild),
Mom1, Dad1, Girl1 and Boy1.This family used G2G with the maternal grandparents. Only
Boy1 was in the target age range. His sister, Girl1, fell outside of the participant group,
though I still collected data about her reactions to the system and infrequent usage. In the
very first meeting in the family, she mentioned that she was not sure if she would
participate or not. In the end, while she was not an active user, she still kept using G2G to
some extent. In this family, parents were tech-savvy and both children were familiar with
using technology and could use PC, cell phone and tablet on their own.
The grandparents’ family, Family1_GP (GP for grandparents) was composed of
both grandparents, Grandma1 and Grandpa1, and lived on the east coast of Canada with
a 4-hour time difference from their grandchildren. Both grandparents were retired but they
had a very active life. These two families considered themselves to be very close and the
children had an intimate relationship with both grandparents. They tried to communicate
over Skype every weekend or every other weekend. Whenever grandparents would visit,
parents tried to involve them in children’s activities and routines such as taking them to
school or to the swimming pool.
In this family, Grandpa1 was tech-savvy and Grandma1 was relatively tech-savvy.
She could use tablet and cell phone for checking emails and websites but when using
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some new application or device, she had a longer learning curve than Grandpa1 and she
needed to get help from Grandpa1 or her remote children over phone or video.

Family2
The grandchildren’s family of Family2_GC was located in Langley, BC, Canada.
The family was comprised of a male and female parent (both working full time), their 8year-old son and 5-year-old daughter. I refer to them as Mom2, Dad2, Boy2 and Girl2. In
this family, both parents were tech-savvy. Boy2 was relatively tech-savvy; he used the
family tablet to play games. Girl2 was very novice with technology; she rarely used a tablet
on her own to play games or use other applications.
All family members took part in this study with the paternal grandparents located
in the same time zone as the grandchildren’s family but separated by a car drive of
approximately four hours. The grandparents’ family, Family2_GP, was composed of both
grandparents, Grandma2 and Grandpa2. They were both retired. The grandparents were
not very close to the grandchildren. There were no family conflicts between the two
families and both the grandparents and parents wanted to build a closer relationship
between the grandparents and grandchildren.
In this family both grandparents were relatively tech-savvy. However, Grandpa2
had a slight fear of using technology. This made the Grandma2 have an active role in
technology-related tasks in the household even if she needed to get help doing tasks.
The communication between grandparents and grandchildren in this family was
limited to Facetime calls in specific occasions such as children’s birthdays or holidays,
however Dad2 was constantly in touch with his parents through text message and talking
with them as often as every few weeks They visit each other 2,3 times a year but even
during the visits the children could not build a close relationship with their grandparents
and the communication was a bit “awkward” as Mom2 described it.

6.4. Methods
Participants were asked to run G2G on a dedicated iPad for the duration of the
study and place the iPad in an area in the house that the children would spend most of
their time. However, I strongly encouraged them to move the device around with them
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wherever they wanted to. Those families who did not have an extra device to dedicate for
the system were shipped an iPad from us. Thus, all families were able to dedicate an iPad
solely to running the system. This decision was made to facilitate and encourage the
shared usage of G2G by all family members in the household. I was also hoping that
having G2G on a dedicated device and having it always on the display and in an area that
families would normally hang out could act as a reminder (especially for children) to stay
in touch with the other household and use the system.
Each family also received an instruction booklet with steps on how to use G2G.
This booklet, which was also available online, included a few examples of using G2G
which could help participants using G2G. I purposely did not prescribe any particular
patterns of usage in the instruction booklet. This booklet can be found in Appendix K.
Data collection included observation during the home visit, semi-structured
interviews, diary, and log data. Detailed interview questions for grandparents, parents and
grandchildren, diary instructions can be found in Appendix M and N. The following table
(Table 6.1) represents how I will address each research question using these methods. I
believed that data triangulation and comparing data gathered from different sources
helped me to have a better understanding of the usage and more insightful design
implications for such systems.
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Table 6.1.

Mapping Research Questions to Data Collection Methods
Research Question

Data Collection Method

5-1- How do distance-separated grandparents and young
grandchildren use a shared calendar video messaging
system which is specifically designed for them to share
their daily life together?

Semi-structured interview
Diary
Home visit
Log data

5-2- How and why does the usage of a shared calendar
video messaging system change the way grandparents
and grandchildren communicate over distance, if at all?

Semi-structured interview
Diary
Home visit
Log data

5-3- What benefits do families find in using a shared
calendar video messaging system?

Semi-structured interview
Diary
Log data

5-4- What are the challenges of using a calendar-focused
asynchronous video messaging system?

Semi-structured interview
Diary
Log data

Table 6.1. lists research questions and sub-questions for this study along with the
data collection methods used to answer them. In order to make sure that I could
specifically answer all of the mentioned research questions using my study’s data
collection methods, I created an alignment chart, found in Appendix L . The alignment
chart links specific research questions to data collection methods that would be used to
answer that question (Bloomberg et al., 2012).
To start the field deployment, I scheduled an hour-long video conferencing session
with the grandparents in which I did a background interview with both grandparents. Our
video session started with a few minutes of greetings and getting to know each other; then
we focused on their personal life and daily routines, family background, family situations,
relationships and communication routines with their family, and more specifically with their
study partners’ household and grandchildren themselves. I then asked them to elaborate
on whether or not they were satisfied with their current communication routines.
During this time, I tried to establish a closer relationship with them by sharing my
personal experience and my own challenges of staying in touch with my family over
distance. Next, I showed the grandparents how to launch G2G and login to their accounts
and I guided them through all the features of G2G. I told them that they can use G2G the
way they would desire and even let the other family members use G2G if they wanted. I
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then gave them some scenarios and tasks to try out with G2G to make sure they were
comfortable using the prototype. This process was done with each grandparent separately
to make them feel confident to use the prototype on their own.
Next, I scheduled a visit to the children’s family to spend an evening with them
when parents and children were all home. I also checked this time with grandparents to
make sure they were available for at least a short time during the visit to have a quick call
and try the prototype with their grandchildren while I was present. During this visit that took
3-3.5 hours, I ordered pizza or brought snacks (based on the parents’ preference), to
spend some time with the family in a more friendly environment.
I also brought some gifts for the children. I tried to pick gifts such as small games
or puzzles that could serve as icebreakers when I would show them how to use it.
Throughout the study and in my subsequent visits I tried to bring a small gift according to
their interests as I got to know each child better. During the dinner or the snack time in my
first visit, I talked shortly about myself, my background, my hobbies, and tried to asked
similar questions to break the ice and also know more about the family dynamic and each
member’s personality.
As I had emailed the mothers beforehand and requested a brief introduction for
each child, I was more prepared to quickly focus on the topics that might interest them
more. Depending on the time, we had a short fun activity or a game with the children
before or after dinner to spend some time with them. This helped families and particularly
the children to feel closer to me as an acquaintance and not as a stranger or a researcher.
We then talked about the study, went through the system, and reviewed the instruction
booklet. Figure 6.3 was taken by the mom in one family while I was teaching the children
how to use G2G separately and then together.
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Figure 6.3.

Teaching the children how to use G2G

Parents and

children

were

separately

interviewed about

their current

communication practices with the grandparents. However, in Family2 where children were
more shy and still did not feel very comfortable with me, I asked their mom to stay with us
during the interview. I interviewed the parents first so I could have more information when
I spoke with the children. In some cases, when needed I talked briefly with their parents
afterwards to follow up with some of the responses the children had provided me. At the
end of the visit, I set up a video call with the grandparents and had the grandparents and
grandchildren use G2G together to make sure they understood how to use it.
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6.4.1. Diary
I asked grandparents, parents, and grandchildren to send me videos of themselves
talking about their experiences of using the system every two weeks. Diary entries meant
to capture the more immediate users’ perception while the experience was fresh in their
mind. This could compensate for incidents that users might not remember accurately
during the interviews.
They were prompted to briefly talk about how they used G2G, whether they faced
any challenges, if they found anything interesting regarding their usage, or if there was
anything they wanted to share with us. The template email requesting diary can be found
in Appendix M. While they were encouraged to send us videos, they were also given the
option to write down their experiences. I asked the parents to prompt their children with
questions, and record them. All grandparents chose a written diary instead of visual diary
and emailed their dairy to me.
All children sent a video diary for the first time. Although prompted by their parents
they mostly said in the diary how “awesome” G2G was and how much “it was fun” and
when parents asked if there was anything they did not like about G2G, they did not mention
anything. It seemed as though putting them in front of the camera gave them this obligation
to just say “good” things about their experience and not anything else. So I decided to
change the strategy and asked their parents to bring up G2G and ask their opinion, what
they liked or disliked about the experience, informally in conversation in their family time
or at dinner time, and write down their responses and email them to me. This way I
received more honest answers from children. I received four diary entries from each
grandparent participant in both families and children in Family1. The mom in Family 2 also
sent me 4 diary entries in total (two entries for each child).

6.4.2. Home Visit
I visited children and their parents at their home in the beginning of the study, in
the middle of the study, and at the end of the study. The first-time home visits in each
household are mentioned above with more details. Other home visits were similar but
shorter as I skipped the dinner and it just included some quick game or activity with
children and a chat with parents and children followed by interviews.
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6.4.3. Semi-Structured Interviews
I conducted semi-structured interviews with the grandparents, parents, and
children every three weeks. This was done during the home visit in children’s families.
However, in a few cases when families were travelling or had some minor health issues,
the interviews happened earlier or later. Grandparents were interviewed over video
conferencing but I visited children’s household to interview the parents and the children in
person. Interview questions can be found in Appendix N. The core questions I asked each
time where mostly the same, to understand how their experience had changed over time.
I kept updating the questions, adding or removing some questions each time based on
their diaries, their logs, or their personal usage. I asked many questions to understand the
details of how they used the activity sharing, how they used video messaging, and how
they used the system in general. I also had many questions to understand how they used
the system in cases where there was more than one child or more than one grandparent
would use the system. I also asked questions to detail the ways G2G changed their
communication routines, exploring the benefits they would see in the system and the
challenges they would face.
Grandparents: I interviewed the grandparents over Skype or Facetime while they
had G2G in front of them so they could refer to specific posts or days. We connected to
the same view, so it was mutual. The interview questions focused on their usage
behaviour, experiences of using G2G, the benefits and challenges they had faced and
anything else interesting from the logged data or their dairies that I had noticed. I also had
brief phone calls with each family between interviews to ensure they were not having any
issues. I used these opportunities to further establish trust and rapport with the
participants. One of the limitations of interviews is that adult participants may self-censor
their responses. For example, one grandmother in the study who did not have a very close
relationship and frequent contact with her grandchildren was not very expressive in the
interviews due to the likely fear of being judged. Accordingly, during the interview, I brought
up some personal experiences about the difficulty of being in touch with my own family
over distance as well as some experiences of other grandparents who struggle
communicating with their grandchildren that I witnessed during my research, to help to
normalize her feelings.
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Parents: I intentionally tried to interview the parents before the children so that the
children could get more used to my presence, and so I could have a better existing
understanding of the children’s usage when I interviewed them. In interviews with the
parents, I asked about their perceptions of benefits and challenges for grandparents and
children using G2G along with the benefits and challenges they would receive, or any
concerns they might have as a result of having this prototype in their household.
Children: Children might not be very accurate about their experiences when being
interviewed (Foss et al., 2014). I think I was able to sufficiently overcome this challenge
by building a close personal rapport with each child participant. I also compared responses
between family members and reviewed the log data in the system. Every time before
starting the interviews, I kept reminding them that I was there to learn from them and not
to test them. I also emphasised that there was no right and wrong answer to any of the
questions and they could also skip any question or stop me whenever they got bored. I
also brought some gifts for children in each visit based on their interests. I tried to pick a
gift that could be an ice breaker or something that I had realized they really liked and would
help them to see me as a friendly face.
For example, Boy2 was very energetic and loved to challenge other people, and
to be challenged himself. In my first visit although he was very social it was rather difficult
to get him sit and listen. He liked to talk or run around. He was showing me all the medals
he had won and was telling me about his athletic skills (such as push ups) while he was
constantly jumping and running and doing push ups. As it was hard to get him to sit, I
made a deal with him to do some push ups together and then talk together. Then, I started
doing some push ups with him which surprised him and got his attention. I believed this
could change the whole dynamic and perspective that whatever is coming up is not all that
‘boring’. So, he slowly calmed down and sat, listened, and answered my questions.
My experience with children in Family 2 was slightly different as they were very
shy. I tried different approaches to build a trusting relationship with them, and resultingly
we became closer throughout the study. However, they did retain their shyness, and so I
made sure that I had their parents around or talked with them in the areas that they spent
more time (a specific couch in this case) and felt more comfortable. In the first two
interviews with the youngest participant (Girl2, 5 year-old) I just received “I don’t know” as
a response to all the questions. I got her to play with G2G and we watched some videos
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together and she comfortably showed me how she would use G2G. Despite that, when I
was asking any question I continued getting the same response.
Shortly, I stopped the interview to not bore her. In this family I asked their mom to
informally interview the children. I sent her some questions and asked her to just bring
them up during the dinner or while they were using G2G. That helped me to develop a
better understanding of the challenges the children would face in this family. Surprisingly,
I realized that both children in Family2 were more comfortable talking with me over video
chat. So although I visited them for the last time at their house, interviewed their parents
and had a brief chat with them, I did the final interview with the children in Family2 over
FaceTime.

6.5. Data Collection and Analysis
My data collection methods included home visits (only for grandchildren’s
household), diaries, semi-structured interviews, usage log data, and questionnaires.
Usage data was collected through the home visits, interviews, and diaries.
Software usage was logged throughout the study and with the families’ permission,
I reviewed all of the stickers and the videos that grandparents and grandchildren
exchanged using G2G.
All interviews in the children’s households were audio recorded and in the
grandparents’ household (conducted on video chat) were audio/video recorded and all
were transcribed later. Videos and stickers were coded. Table 6.2 and Table 6.3 show the
codes for stickers and videos.
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Table 6.2.

Sticker Codes
#

Sticker Code

1

Date the Sticker has been posted

2

Time the Sticker has been posted

3

Post to the future (If the user posted a sticker for a date in the future)

4

Post to the past (If the user posted a sticker for a date in the past)

5

Sender (Who posted this sticker)

6

Receiver (Whose wall this sticker was posted to)

7

Existing Category in G2G (1-Routines, 2-School, 3-Fun, 4-Sport, 5-Outdoor, 6Holiday, 7-Occasions, 8-People, 9-Food, 10-Feelings/Emojis, 11-Weather, 12Other, 13-Using Camera, 14-Upload a photo)

8

Journal/Calendar/Communication board

9

Note (Mostly for describing the photo if they use the camera or if they
download a sticker from internet)

142

Table 6.3.

Video Codes
#

Video Code

1

Date the Video has been posted

2

Time the Video has been posted

3

Post to the future (If the user posted a video for a date in the future)

4

Post to the past (If the user posted a video for a date in the past)

5

Sender (Who posted this video)

6

Receiver (Whose wall this video is posted to)

7

Content

8

Inside/outside

9

Style (Information, Question, Answer, Play, Just for Fun, Greeting, Affection,
Show and Tell, Feedback on the posts)

10

Daily Question Subject*

11

Journal/Calendar/Communication board

12

Include other family members

13

Is somebody else rather than the account owner sending the video

All videos and stickers posted in G2G were coded based on these two tables and
helped to understand some accurate usage of the system that users may have not been
so detailed about in their interviews. For example, in the interviews Grandma2 mentioned
that other family members used the system a few times, but she could not remember
details. Throughout the videos I saw that other family members used G2G to greet each
other or exchange birthday message or say that they miss each other.
I applied open, axial and selective coding (Strauss and Corbin, 1990) on all
interviews and diaries as well as video content. I watched and reviewed each video
message and all stickers and coded them based on the types of the content according to
Table 6.2 and Table 6.3.
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For both video and stickers, I looked at the sender and the receiver of each post,
date and the time they have been posted. This helped me to explore the frequency of
posts in the system and if participants have a specific routine around using the system.
Comparing the date of the posting with the date that a sticker was posted could help to
understand the most common pattern of usage for each person, If they tend to post more
often for the same date, for the future (i.e. remind each other about something which
happens in the future, adding their daily routines in advance to the calendar, etc.) or for
the past (i.e. reminiscing or reminding each other about something that had happened
before, etc.). In terms of the contents, I looked at the type of sticker and video that users
sent to each other where I explored details such as the posted sticker’s category, videos
they sent to each other, if they were inside or outside, from a specific location and more
of a ‘talking heads’ format or more in a “show and tell” format.
Open Coding: This step aims to break down the data and develop categories of
information in order to describe the phenomenon (Strauss and Corbin, 1990). In this step
I read the interview transcripts, my notes from each visit, diaries and my notes about the
contents of the videos closely and coded the data line-by-line, highlighting the important
words or phrases. I then created tentative codes or categories to make more sense of the
gathered data. These codes included data about the usage, non-usage, patterns of usage,
location,

communication

medium,

sticker

usage/benefits/challenges,

video

usage/benefits/challenges, calendaring, benefits, disadvantages, parental involvements,
development of routines, privacy, strategies for engagement, daily games, autonomy,
feedback, self-consciousness, changes in relationships, and activities between
grandparents and grandchildren during calls. Full details of these codes developed during
this step can be found in Appendix O.
Axial Coding: This step aims to explore the relationships between codes and
categories, and draw connections between them (Strauss and Corbin, 1990)
Selective Coding: This final step aims to develop a single storyline and relate all
other categories to that core concept to justify that story. (Strauss and Corbin, 1990) This
core concept includes the ways that G2G has been used and the reason behind the usage
and non-usage, and the social situation around it that has emerged from the data. This
will help me to address my final research question to understand how distance-separated
grandparents and young grandchildren will use a communication system that is
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specifically designed to support their needs and challenges in over distance
communication.
I report on these themes in Chapter 7, focusing on usage behaviours including:
usage and the reason for non-usage, location, extended usage by other family members,
structured routine based communication, mutual awareness, autonomy in communication,
self-consciousness, targeted messaging, and communication mediums.

6.6. Summary
In this chapter, I discussed the detailed recruitment plan and I introduced the
study’s final participants, as well as the methods used to collect and analyze the data. In
summary, in order to evaluate the shared calendar video message system called G2G,
designed to connect distance-separated grandparents and young grandchildren, I ran a
field study with two pairs of families for an eight-week period. My data collection methods
included home visits, usage logs, semi-structured interviews with grandparents, parents
and children, diaries. I applied open, axial, and selective coding, to analyze the interviews
and diaries. All data exchanged between participants in G2G were also reviewed and
coded. In the next chapter, I will present the findings.
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Chapter 7.
G2G Deployment Results
In this chapter, I will describe the full results of the field study focused on the
evaluation of G2G, with two pairs of families over the period of eight weeks. The results
shed light on the benefits and challenges that families found using this system. This will
answer the fifth research problem in how distance-separated grandparents and young
grandchildren can use a communication system that is specifically designed to support
their needs and challenges in over distance communication and if usage of such a system
does change the way grandparents and young children communicate over distance.
As mentioned in Chapter 6, in order to answer this research problem I divided this
problem to the following sub-problems:
5.1. How do distance-separated grandparents and young children use a
shared calendar which is specifically designed for them to share their
daily life together?
5.2. How do distance separated grandparents and young children use an
asynchronous video messaging tool in such a system to talk about their
daily life?
5.3. How and why the usage of a shared calendar video messaging system
does change the way grandparents and young grandchildren
communicate over distance, if at all?
5.4. What benefits do families (including grandparents, parents and
grandchildren) find in using a shared calendar video messaging
system, if at all?
5.5. What challenges do families (including grandparents, parents and
grandchildren) face in using a shared calendar video messaging
system, if at all?
The chapter is organized as follows; First, I explain the themes that emerged from
interviews, log data and exchanged videos and stickers. These themes are about the
usage behaviours and the reasoning behind them as well as the challenges and benefits
families found in using in G2G. Then, I discuss the mentioned results, outline the design
features that help supporting grandparent-grandchild communication, and suggest design
directions to further enhance such communication routines and practices.
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The following results derived from interviews, diaries and usage log intervened
together. The different sources of data were mainly used to triangulate data to reflect the
most accurate experience of the users. The following themes mostly emerged from
interviews and usage logs. Diary entries were used to acquire validity of the interview data
and to fill the gap of the participants’ stories when needed.

7.1. G2G Usage Behaviours
7.1.1. Usage and Non-usage
Both grandparents in Family1_GP were interested and excited to use G2G. As
expected, both grandparents in this family started to use G2G soon after the beginning of
the study. However, according to her first diary, Grandma1 started slower at the beginning
as she needed some minor help from Grandpa1 and Mom1 to learn how to use the system.
In the middle of the study, a sudden renovation in the house caused Grandma1 to not
actively post for a period of one to two weeks, yet her diary and usafe log showed that she
was still checking out the grandchildren’s posts, asking Grandpa1 to send them a
message on her behalf or was showing up in Grandpa1’s videos. During this time
Grandpa1 who was aware of the lack of enough activity from Grandma1, sometimes tried
to include her in his own videos. For example, when he was recording a video sometimes
he was moving around to record Grandma1 or he was just simply mentioning her in the
videos. For the rest of the time after the renovation, Grandma1 used G2G at least three
to four times a week.
Conversely, Grandpa1 began using G2G soon after the beginning of the study and
he actively used the system almost every day over the course of the study with only a few
exceptions. Boy1 started to use G2G very quickly from the first moment I set the system
up for him and he became very active and the primary user in Family_GC1 where he
posted multiple times a day, nearly every day. Unsurprisingly, Girl1 did not engage much
with the system as she was in her pre-teen years when children have less desire to stay
in touch with their extended families (Moffatt et al., 2013). She was also not in the
children’s age range for this study and already showed her hesitation and lack of interests
from a very early stage in our first video meeting. However, regardless of all mentioned, I
did not want to exclude her from the study, so I created her an account, taught her how to
use the system but mentioned to her and her parents that she would not have to use the

147

system. She still posted stickers a few times a week and occasionally posted a video or
watched videos posted for her. The parents in Family1 occasionally watched some of the
videos and were entertained by some videos posted by the grandparents and Boy1. While
not surprised, they kept mentioning that Girl1 did not use the system much and ‘G2G is
all about Boy1’. Grandparents were also hoping that she would eventually participate so
they kept trying to engage her by posting things that she would be interested to, however
both grandparents and parents admitted that she is a teenager now and also it is hard to
engage her in any activity that needs some extra effort from her.
In Family_GP2, Grandpa2 who initially agreed to participate in the study due to
Grandma2’s suggestion did not turn out to use the system at all. According to Grandma2
and Dad2, fear of technology, his introverted personality and satisfaction with the amount
of current communication with his grandchildren caused him not to use the system.
However, he enjoyed watching videos posted by his grandchildren whenever Grandma2
showed him one. Both children in Family_GC2 started using the system quickly. Girl2 used
the system a few times a week where she regularly posted video messages in addition to
stickers. Boy2 needed reminders from his parents only for the first week (as prompted by
us) to use G2G. While he used both the calendar and video messaging features, Boy2 did
not enjoy the video messaging much and repeatedly mentioned (in both diary entries and
interviews) that he would rather type messages for his grandparents. All users in these
two families, including Boy2, who was not always enthusiastic about the system, kept
using the system even after we officially ended the study (even without pressure from the
parents). Both parents in Family_GC2 were watching the exchanged videos sometimes
when children were or were not present out of curiosity or because they found them funny.
In general for less tech-savvy participants including, Grandma1, Grandma2 and
Girl2, the learning curve took a few days in the beginning of the study where they asked
for help from someone in the household. They adopted the system by the end of the first
week. After this period, Girl 2 occasionally asked for help from her brother throughout the
study, but, according to her mom and Boy 2, she needed help to find a sticker she was
looking for once in a while. She could use the basic features of the system on her own
after the first week. As most of the participants were relatively familiar with technology or
in the learning stage in their life (children), and also because the interface design aimed
to be simple, they did not find any particular challenges when using the system considering
the level of their tech-savviness. The only exception was Grandpa 2 whose limited-tech
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savviness stopped him from trying the system. However, Grandma2 and Dad2 believed
that his lack of usage was more related to his introverted personality and less about his
fear of using technology.
All family members who were actively using G2G would look at it a couple of times
a day to see if there was new content. When posting something themselves, they would
either post at the beginning or at the end of the day.
“I check out G2G daily or sometimes couple of times a day on random time
to see if they post anything. When I want to post something, … sometimes
I post at the beginning of the day about my plans, sometimes I post at the
end of the day about what I have done.” –Grandpa1
“I usually use the system in the evening about my day, after everything is
done, I sit down and use it” -Grandma2
“I like to have my OWN routine, I check out G2G in the afternoon and night
time but I like to post video in the morning because there is nobody awake
and it’s quiet. I don’t like to do it when it’s busy” -Boy1
Our log data shows that the average number of videos sent by children per day
was 0.87 (SD=1.18) and the average stickers per day was 3.37 (SD=4.95). The average
number of video messages sent by grandparents per day was 0.7 (SD=0.85) and the
average stickers per day were 1.73 (SD=1.96). The average weekly usage shows that
while the usage was more in the 1st half of the study in comparison to the 2nd half, users
continued to use the system in the 2nd half of the study where usage averaged between
3 and 6 posts per week in the 1st half compared to between 2 and 4 posts in the 2nd half.
Table 7.1 to Table 7.8 and Figure 7.1. to Figure 7.8 show the average and standard
deviation of stickers and videos sent by all children and all grandparents together and
individually per day over 8 weeks of the study.
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Figure 7.1.

Average number of videos and stickers sent by children per day
over eight weeks

Table 7.1.

Mean and standard deviation of videos and stickers sent by children
per day over 8 week

Videos

Week1

Week2

Week3

Week4

Mean

1.44

2.17

1.31

SD
Mean

0.89
6.90

1.69
7.83

SD

4.71

9.39

Stickers

Week5

Week6

1.27

0.71

1.14
4.26

1.10
3.50

3.40

3.37
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Figure 7.2.

Average number of videos and stickers sent by Boy1 per day over
eight weeks

Table 7.2.

Mean and standard deviation of videos and stickers sent by Boy1
per day over eight weeks

Videos

Stickers

Week1

Week2

Week3

Week4

Week5

Week6

Mean

1.42

3.28

1.85

SD
Mean

0.53
3.71

1.97
5.85

SD

1.97

1.34

1.57

1.14

1.06
5.42

1.39
3

2.07

1.41
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Figure 7.3.

Average number of videos and stickers sent by Girl2 per day over
eight weeks

Table 7.3.

Mean and standard deviation of videos and stickers sent by Girl2
per day over eight weeks

Videos

Stickers

Week1

Week2

Week3

Week4

Week5

Week6

Mean

8.42

5

2.57

SD
Mean

6.34
1.57

3.91
1.57

SD

1.27

1.27

2.42

0.57

4.15
0.85

3.15
1

1.21

0.81
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Figure 7.4.

Average number of videos and stickers sent by Boy2 per day over
eight weeks

Table 7.4.

Mean and standard deviation of videos and stickers sent by Boy2
per day over eight weeks

Videos

Stickers

Week1

Week2

Week3

Week4

Week5

Week6

Mean

7.57

9.29

3.57

SD
Mean

4.35
0.29

15.71
0.71

SD

0.49

0.76

2.86

0.57

3.69
0.29

4.45
0.14

0.49

0.38
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Figure 7.5.

Average number of videos and stickers sent by grandparents per
day over eight weeks

Table 7.5.

Mean and standard deviation of videos, stickers sent by all
grandparents per day
Week1

Week2

Week3

Week4

Week5

Week6

Week7

Week8

Mean

0.50

1.40

1.06

1.00

1.14

0.80

0.71

0.87

SD
Mean

0.51
3.69

0.99
3.65

0.97
3.60

0.97
3.00

0.95
3.30

0.94
2.33

0.83
2.67

0.74
2.75

SD

1.38

1.69

1.90

1.84

0.95

0.52

1.87

1.29

Videos

Stickers
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Figure 7.6.

Average number of videos and stickers sent by Grandpa1 per day
over eight weeks

Table 7.6.

Mean and standard deviation of videos, stickers sent by Grandpa1
per day
Week1

Week2

Week3

Week4

Week5

Week6

Week7

Week8

Mean

3.16

3.57

4.2

3.28

3.71

2.33

1.8

2.42

SD
Mean

1.47
0.85

1.39
2

1.92
1.42

2.42
1.42

0.48
1.71

0.51
1.14

0.83
1.14

1.13
1

SD

0.37

1

0.78

0.78

0.75

0.89

0.69

0.57

Videos

Stickers
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Figure 7.7.

Average number of videos and stickers sent by Grandma1 per day
over eight weeks

Table 7.7.

Mean and standard deviation of videos and stickers sent by
Grandma1 per day
Week1

Week2

Week3

Week4

Week5

Week6

Week7

Week8

Mean

4.66

1.14

1

0.71

0.85

0

0

0.71

SD
Mean

1.15
0.28

1.67
0.85

2.23
0.42

1.25
0.57

1.46
0.57

0
0.28

0
0.28

1.88
0.71

SD

0.48

0.69

0.78

1.13

0.78

0.75

0.75

0.95

Videos

Stickers
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Figure 7.8.

Average number of videos and stickers sent by Grandma2 per day
over eight weeks

Table 7.8.

Mean and standard deviation videos, stickers and posts sent by
Grandma2 per day

Videos

Week1

Week2

Week3

Week4

Week5

Week6

Week7

Week8

Mean

2.14

4.14

1.14

2

0.14

0

2.14

1.57

SD
Mean

2.19
0.28

2.03
0.14

1.46
0.71

1.73
0.28

0.37
0

0
0.28

2.60
0

1.71
0.14

SD

0.48

0.37

1.11

0.48

0

0.75

0

0.37

Stickers

Figure 7.10, Table 7.9, Figure 7.10 and Table 7.10 show the average and standard
deviation (SD) of stickers and videos sent per day in the duration of the study by primary
G2G users in Family 1 and Family 2 respectively.
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Figure 7.9.

Average number of videos and stickers sent per day by Family1

Table 7.9.

Mean and standard deviation of videos and stickers sent per day by
Family1
Boy 1

Grandpa1

Grandma1

Mean

1.60

1.33

0.48

SD
Mean

1.44
3.64

0.79
2.8

0.76
0.8

SD

3.18

1.65

1.65

Videos

Stickers
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Figure 7.10. Average number of videos and stickers sent per day by Family2

Table 7.10.
Family2

Mean and standard deviation of videos and stickers sent per day by
Girl2
Videos

Boy2

Grandma2

Mean

0.8

0.23

0.3

SD
Mean

1.01
2.87

0.46
3.78

0.63
1.66

SD

4.11

6.9

2.03

Stickers

7.1.2. Location
I asked families to put the iPad on a stand and place it in a location in their home
where children spent most of their time. Similarly, I asked grandparents to also place the
iPad on a stand in a location where they spent most of their time. This could act as a
reminder for both grandparents and grandchildren to use the system. Placing the iPad in
a central location could also easily bring it to their attention if they had a new post.
Regardless of choosing a central, default location to place the iPad, the parents
and I reminded children that they were allowed and encouraged to take the iPad to other
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areas as desired. Both grandparents’ families and Family_GC2 in our study put the iPad
on their kitchen counter. Family_GC1 placed the iPad on a console table in the living room
which was next to the “working space” where Boy1 spent most of his time. Default location
of the iPad running G2G in Family_GC1, Family_GC2 and Family_GP2 have been shown
in Figure 7.11 (a)-Figure 7.11 (c). Unfortunately Family_GP1 did not send me any photo
regarding the default location of their iPad.
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(a) Family_GC1

(b) Family_GC2

(c) Family_GP2
Figure 7.11. The default location of the iPad running G2G (a) in Family-GC1
household and (b) in Family-GC2 household (c) in Family-GP2
household
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All family members looked at G2G from the default location to see if they received
a post. However, they mostly took the iPad to other places in the home to post stickers
and video messages. Children in Family_GC2 mostly took the iPad to the couch in the
living room close to the default location. Boy1, who invented a daily game with his
grandparents, mostly used G2G at his desk next to the default location. In this game that
he called “Daily Questions”, he and grandpa asked each other questions with different
topics back and forth. For daily updates he would take the device to different places
including his room or the backyard to show his different activities. The small number of
videos posted by Girl1 were all recorded in her room as “she needed a quiet space”. In
contrast, the grandparents used G2G from many different locations as they wanted to
record video messages of their garden, backyard, different rooms, different parts of the
house, and the swimming pool.

7.1.3. Extended Usage
G2G was mainly designed and built to help grandparents and young grandchildren
maintain an awareness of each other’s daily lives. However, throughout the study the
usage sometimes went beyond this purpose. This included participation by other family
members rather than only grandparents and grandchildren or using G2G as a replacement
for other communication tools (i.e. phone, text message or video chat used by families
prior to the study). For example, although grandparents and parents in Family1 were very
connected through text messages and Skype, Grandma1 used G2G to record a video
about her new renovated art room and asked Boy1 to show it to his mother as "she was
anxious to see it”. Similarly in Family2, grandmother used G2G to get updates about her
daughter in law’s health status during the time she was in the hospital for some health
issues (Diary, log data). While Family_GC2 was planning to visit Family_GP2 at the middle
of the study, Grandma2 used G2G to ask the children about their nutrition habits or their
typical meals in order to go shopping and get ready for their arrival. All this information
would have been exchanged between parents and grandparents through other
communication channels. Other family members sometimes used G2G to connect with
each other. In Family2 uncles and aunts used G2G a few times to send children birthday
messages or let them know they are anticipating and excited for their visits. Boy2 also
used G2G to ask his grandmother to thank his uncle and aunts for their birthday gifts or in
another case asked his grandmother to show his uncle a picture he posted to G2G.
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In addition to the aforementioned usage behaviors, the analysis revealed key
findings around what design features in G2G benefitted usage and what features created
challenges. I describe these in the following sections.

7.2. Structured Routine-based Communication
First, I learned that by having a technology designed to provide structure around
communication, young children were able to develop a routine around staying in touch
with their grandparents. This contrasted their behavior prior to the introduction of G2G,
which as mentioned, was less structured and more sporadic. This routine and structured
style of communication was highly valued by all participants as it meant they could know
when to expect communication exchanges and integrate them into their daily activities. I
also learned that a routine-based communication tool tied to time could engage young
children and their grandparents to talk about their daily activities and what was happening
in their life. The stickers prompted even the 5-year-old participant to keep remembering to
talk about her daily activities without any reminder from her parents. According to the
parents and grandparents, this had been mostly missing between the grandparents and
their young children during their prior communication routine (through weekly Skype calls)
even in a pair who had been emotionally close and frequently communicated with each
other.
The routine-based nature of communication inspired Boy1 to start daily activities
akin to simple games —just 10 days after starting the study— that he could play with his
grandparents such as “Daily Questions”, “Daily Items” and “Daily Emotions” where he and
grandpa were asking each other questions with different subjects back and forth almost
every day. In “Daily Items” and “Daily Emotions”, he would show a new object each day
and would make an emotion with his face. He would then ask the grandparents to guess
what it was. While the latter two lasted for 1-2 weeks, Grandpa1 and Boy1 continued
playing “Daily Questions” enthusiastically until the end of the study.
“I get annoyed if [my Grandparents] don’t post because that’s my daily
routine” -Boy1
The grandmother in Family1 was very satisfied with this communication and the
frequent contact that the grandfather now had with his grandson.
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“Before, they talked every 1 to 2 weeks but now it’s more focused and the
daily thing he enjoys. Also this daily questions he enjoys and it teaches him
about Boy1 much.” –Grandma1
Through this game Grandma1 and Grandpa1 found a platform to help Boy1 learn
new things about history, geography, music, art, and their family and their personal
experiences.
Soon, the children and the grandparents started to develop a habit of staying in
touch with each other. In this regard, if they could not post for a few days, they would give
each other a “heads up” or would let them know why they couldn’t post. Without seeing
any expectations from each other, the communication would become like a ritual that they
would try not to miss. For example, a diary entry by Boy1 showed he was very annoyed
when he could not post for a few days due to some technical issues. Grandpa1 also
mentioned in one video that they are going for a short trip and although he would take the
iPad with them, he was worried that there might not be any Wi-Fi to use G2G.

7.3. Mutual Awareness
The results showed that by using a technology designed to support mutual
awareness between grandparents and young grandchildren where they can update each
other about their daily lives easily, they were able to get to know each other better. The
exchanged information covered a variety of subjects such as sharing mundane activities
and routines, gardening, cooking, exercising, showing the environments they live in, their
houses, their upcoming trips, their new art work, their backyards, their fun times with other
family members, news about other family members or health issues.
For example, in Family1, the grandparents and grandchildren had a close
relationship prior to using G2G. They were frequently in touch using Skype. After using
G2G, Boy1 started to share his thoughts and his daily routines using the stickers. He also
posted videos about many activities he was doing in the house that his grandparents did
not know about.
“There are many things that I did not know about him [Boy1] and now I
know. I can see a different side of him” – Grandpa1
Children also started enjoying the attention they received from their grandparents
about their daily routines and happenings. For example, in one of the videos posted by
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Boy1, the grandparents noticed he had a black eye. So, they would follow up with him
about his health and recovery process. Boy1, who initially had not mentioned the injury
himself (maybe because he did not consider it important), started to give updates about
his recovery upon seeing their worry and attention and he seemed to enjoy the emotional
support he was receiving.
“Daily Question” which was a game invented by Boy1 to challenge his
grandparents and to show off his knowledge of different subjects also became another
platform for supporting mutual awareness. The topics ranged from history, geography,
general knowledge, music, favourite artists to personal information and family heritage.
Grandpa1, who was gradually getting to know Boy1 and his interests through his posts,
could engage him in the game by asking questions based on his interests. Soon the game
itself became a platform for them to know about each other’s interests such as their
favorite foods or their favorite musicians. Grandpa1 started this platform to associate his
answers with some personal information such as his birthday, his parents’ marriage and
some other family information. This gave Boy1 the chance to know the grandparents, his
parents and his extended family better. For example, while answering a question about
World War II, he mentioned that it happened in the same year that his parents got married
or when answering a question about the famous rock band, “The Beatles”, he also
mentioned they were Mom1’s favourite group when she was a teenager.
Soon after, Boy1 also became more interested in his grandparents’ lives and he
started asking more personal questions. Interestingly, he turned things he wanted to know
about his grandparents into the “Daily Question” format. Questions such as where did the
grandpa grow up, his hometown, their favourite musicians, their favourite foods, or “the
most dangerous things they have done”. Interestingly both Grandpa1 and Boy1 started to
make each other amused during this game in different ways. Grandpa1 started to show
things such as the renovation process in the house, his garden and his backyard and Boy1
started to act out, make faces, say something funny or perform when asking questions.
In Family2, the videos they exchanged were typically quite short and involved them
only saying a single sentence. Videos focused on their upcoming plans for the day or what
they had already done that day. Through short videos Grandma2 posted, they also got to
know other family members such as their uncle, aunts and their cousin. It seems that the
awareness of one’s daily routines helped them “to know each other better and to feel
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emotionally closer” according to Mom2. This family visited each other at the middle of the
study. Interestingly both parents noticed that the children and also the grandma warmed
up quickly and the whole family was more relaxed. We were told that this contrasted to
last years’ visits where there was always some level of awkwardness. Unlike before, the
grandparents could easily engage grandchildren in conversations by following up on their
life events and interests as known through G2G. Interestingly the first videos posted after
this visit was recorded by the 5 year old Girl1 saying to her grandma how much she missed
her. This was very surprising even for her mom. The next few videos were mostly
reminiscing about their visit by both the grandma and the grandchildren.

7.4. Autonomy in Communication
The study revealed that by having a technology designed to minimize parental
scaffolding, young children were able to develop a personal relationship with their
grandparents and communicate with them independent of their parents. This was different
than their communication prior to the introduction of G2G where the communication
between grandparents and grandchildren was part of the family routine between parents
and grandparents. That is, the children previously only communicated with their
grandparents during calls that the parents were having with them. G2G made the contact
between the grandparents and grandchildren more flexible and frequent because it was
not dependent on the parents’ schedules.
G2G also helped parents to have more opportunities to step away from this
communication if desired and let the children gradually develop an independent
relationship with their grandparents separate from their parents. This made the
communication more personal between grandparents and grandchildren and made the
children the main audience of grandparents’ life stories and events. As a result, children
were following up with their grandparents even if the topic was not very exciting for them.
This gave the grandparents and parents more satisfaction; they felt the communication
had changed from being forced to more genuine.
“Sometimes it’s boring when [Grandma1] talked about her garden stuff but
I still watch it but I like it when she tours around her house, that’s more
interesting.” -Boy1
“If I was having Skype with my parents and they were talking about
renovation my kids would leave the room, if it was an adult conversation
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that kids were not interested but when the same conversation directed right
at [Boy1], so [Boy1] is a little bit more interested.” – Mom1
In Family2, where the existing relationship was less close, the mother intentionally
kept herself separate from the communication between the grandparents and
grandchildren because she wanted it “to be about kids and the grandparents” and “to
flourish on its own”. The 5-year-old girl did this by using the stickers in G2G. She found it
was easy to find them and post them as updates about her day for her grandparents.
Similarly, when recording a video, the stickers and calendar structure acted as a reminder
to talk about her daily activities.
In turn, because the grandchildren were able to communicate with the
grandparents on their own, the grandparents believed that they felt less like a burden to
the parents and became more confident about their relationship with their grandchildren.
They knew that the contact had been initiated by the children themselves, which showed
that they willingly communicated with their grandparents.
“It’s nice to see what they are doing and not having to ask. The parents are
busy too so they cannot tell me every day what kids are up to, that’s how
the way we are. I know some families are constantly in touch. I was always
one to think ok, if I don’t hear from them everything is fine, everything is ok,
so I was fine. I used to have kids away from me.”-Grandma2

7.5. Self-Consciousness
I also learned that grandparents can be very self-conscious when sharing their
daily routines with their young grandchildren. At the beginning of the study, we observed
that the grandparents in both families were hesitant to share their daily activities with their
grandchildren through the stickers. Due to the slower-paced life style that they had, the
grandparents assumed that their life would be too ‘boring’ or too ‘routine’ for the children.
However, our analysis showed that this self-consciousness eased over time as the
grandchildren saw and began to comment on the activities that the grandparents were
participating in. This acted as feedback for the grandparents that the information they were
sharing was of interest. For example, in Family1, grandpa started sending videos about
their renovation in their house. As Boy1 was very much into recording videos, he also kept
recording videos and asking the grandparents about the details of the renovation. At times
people did not provide any feedback to others that they enjoyed seeing content in the
G2G, and this caused people to think that others were not interested in seeing certain
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things that they had posted. This was mentioned in both diaries and interviews. For
example, Girl1 was also interested in hearing about the grandparents’ renovation process,
but did not follow up or provide feedback to the grandparents in G2G. This made them
assume that she was not interested. In other cases, we learned that recording video
messages was too too much work to provide feedback on content. For example, there
was a period of time where Grandma2 was very busy and did not have time to record a
video. As there was no other way of acknowledging that she had watched the children’s
messages, they were disappointed and used G2G less during that period of time.
For the first two weeks of the study, Grandma2 was very conscious about the fact
that there was not much going on in her life and somehow she felt uncomfortable to share
her “routine life” with her grandchildren. When she mentioned this to her son and daughterin-law (Mom2 and Dad2), they told her that the children, particularly the 5-year-old girl,
enjoyed getting updates from the grandma about her daily activities. They told the
grandmother that the girl “read the stickers” grandma posted out loud and she updated
her parents about grandma’s activities. Again, this points to the value of making it easy for
people to share feedback that they were interested in content.
“I like to add funny faces to videos and add speech bubble and saying that
“it was funny.’” -Boy1
Here we see the need for adults to sometimes let the grandparents know that the
children are engaged with what they post, without having to perform heavyweight actions
with the system. It also suggests that systems like G2G could provide automated features
that alert others when items are viewed or watched.

7.6. Targeted Messaging
Throughout their use of G2G, I learned that the grandparents and grandchildren
wanted to have different levels of access to their posts for different family members. Most
children and grandparents were fine with everyone having access to see all of the posts,
even stickers or videos meant for only a single person. However, they preferred to target
some posts to a specific person, if given the choice. This was for different reasons, such
as building a personal and unique relationship between one grandchild and one of the
grandparents, preventing some users from feeling left out of conversations, or having
private conversations that they did not want others to hear. For example, in Family2, the
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grandmother felt that having targeted messaging would help her to build a personal and
unique relationship with each child separately. This seemed more crucial for her as G2G
had been the first step towards building a close relationship with her grandchildren.
Conversely, Boy1 distinguished between what he would post for each grandparent.
“I would post about what they enjoy because I’ve two sides and each one
like a different side, [Grandma1] likes art stuff and [Grandpa1] likes my
trivia.” -Boy1
When I asked Boy1 why he posted on his own wall instead of his grandfather’s
wall he said: “Because I am lazy, I don’t like too many steps. I like to keep thing nice and
flowing.”, whereas the latter option had only one step more than the former one. However,
later he added:
“Sometimes I wanna just post for [Grandpa1] because [Grandma1] might
think it would be a waste of time or I can say: ‘This thing is for grandma you
might pass on that because it is little bit boring for you’.” -Boy1
Similarly, this was also the case for grandparents and they most likely used their
own space to send messages to their grandchildren as opposed to replying to their
messages on their walls. This was not always well received by children as Boy1 said:
“That means that I watch all the videos for [Girl1], it would be helpful to just
send it for her because I JUST DON’T LIKE THAT.” -Boy1
Regardless of the desire for targeted messaging, posting in a shared space helped
less active users to be kept in the loop and not to feel left out. Soon after starting the “Daily
Question” game, the communication between Boy1 and Grandpa1 was heavily focused
on this game in addition to daily updates. Grandma1 started to take part in this game once
in a while, but due to a lack of interest in some topics, along with a lack of enough free
time because of the renovation in their house, she was not actively participating in all of
the questions. However, she was still sending regular ‘catch up’ videos. Grandpa1 and
Boy1 kept using their own wall to post these videos and this could be seen by everyone
else. This made the Boy1 to keep addressing his grandma at the beginning of each video,
although she was not actively participating.
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7.7. Communication Mediums
G2G offered two mediums for communication between grandparents and
grandchildren: 1) stickers as a lightweight, quick medium and 2) video messaging as a
flexible expressive medium. I intentionally did not include typing features as I wanted the
design to be fully usable by young children who might still not be able to read and write.
However, I learned that the mediums we chose were not always easy to use and
understand.
The grandparents valued the stickers and used them frequently because they
thought that the visual medium could attract children’s attention. However, none of the
grandparents actually liked the stickers as a communication medium. They felt that the
stickers were not expressive enough to communicate their ideas. They could not
understand the meaning of some stickers posted by their grandchildren and sometimes
they could not find the stickers they were looking for. They could resolve these issues by
posting a video and asking the child what a sticker meant or choosing custom stickers by
saving images from web pages; however, they did not end up doing so. Instead they
usually became frustrated when they could not find what exactly they were looking for or
when children misinterpreted the stickers posted by them as Grandma1 wrote in one of
her diary entries:
“I wanted to tell them that I have been to a birthday party for my aunt, so I
posted a picture of a birthday cake but they think that it was my birthday.
Well it was a birthday that I celebrated and it was not mine, for those sorts
of things it’s better to put on video, so they get the whole story” –Grandma1
In the design process, I, assumed that the ambiguity of some stickers might create
additional conversations where family members might record a video and give or ask for
additional explanations. However, it seemed that this was too much effort for our users.
Conversely, the grandchildren had different opinions about the stickers depending
on their age and their personality. Children used the ambiguous nature of some stickers
in many cases to be playful, creative or a reason to start a conversation. Those who were
not in favor of videos needed a quick medium to communicate their ideas. Stickers gave
them this opportunity but they desired to add more context to the stickers by typing even
if it was just a single word.
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“I like stickers better because it’s more fun to find them but I liked to type
and make words, like if you have typing and sticker you can type ‘I ate
hamburger’ and then put the hamburger’s sticker.”- Boy2
Some children did not like videos because they had less expressive personalities
and they did not enjoy recording themselves or expressing their emotions directly in the
videos. While they were not outgoing enough to feel comfortable saying “I love you” or “I
miss you” to their grandparents in the video, stickers were not expressive enough to
communicate their emotions for their grandparents. For outgoing children though, video
was a perfect outlet to express themselves and to accompany stickers when needed.
However, even in these cases a quick and expressive medium was desired in addition to
the video messaging. For example, Boy1 who enjoyed videos also loved stickers as they
were quick to use.
“I like [stickers] because it doesn’t take TWO HOURS.” -Boy1

7.8. Discussion
Here, I discuss the results where I briefly summarize the main findings, outline the
design features that helped support grandparent-grandchild communication, and suggest
design directions to further enhance such communication routines and practices.

7.8.1. Structured Routine Based Communication
First, the results showed that a structured-based communication technology could
help young children to build a routine around connecting with their grandparents and
engaging them in conversation about daily routines. Due to their limited attention span,
children face different challenges to stay in touch with their remote grandparents (Ames
et al., 2010, Ballagas et al., 2009). While synchronous video chat has been shown to be
a suitable medium to overcome some of these challenges, the generally sedentary nature
of video chat can make children bored or frustrated which can, in turn, make it difficult for
parents and grandparents to handle the situation (Ames et al., 2010). As a result, most
related work has focused on supporting grandparent-grandchild connections through
shared activities such as playing games or story telling (Follmer et al., 2012, Raffle et al.,
2010, Raffle et al., 2011, Vutborg et al., 2010). A few systems have focused on supporting
conversations between children and their close friends or other school children in different
parts of the world (Du et al., 2011, Inkpen et al., 2012); however, this is somewhat different
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than grandparent-grandchildren communication, considering the age differences between
grandparents and grandchildren and the different life styles. The results showed that
children can get engaged in having conversation about the ongoing life of their
grandparents and can make a conversation about their life given a proper structure. In this
regard, our work highlights the importance of providing a structure around communication
and offering a context to facilitate conversation. We did this through a shared calendar
and sequences of asynchronous video messages; however, there could be other ways of
achieving similar results. The overarching goal should be to provide a structure that is
flexible enough to allow grandparents and grandchildren to develop a routine based on
their own interests if desired. In our study, the “Daily Question” game, invented by a child
to play with his grandparents, is an example of building a routine around communication.

7.8.2. Parental Scaffolding
This work shows promise for designs that attempt to reduce the need for parent
scaffolding in grandparent-grandchild communication. We found that this could lead to
children feeling like they are able to create an independent, engaging and genuine
communication with their grandparents. It also helped grandparents to have more
confidence in their relationship with their grandchildren as they knew that contact had been
initiated by the children themselves. Previous work in this area has considered
communication practices between grandparents and young grandchildren over distance
as part of the family’s broader communication where parents can offer the required
scaffolding (Judge et al., 2010, Judge et al., 2011). This scaffolding could be either
technical or non-technical, where parents help children to facilitate the conversation. Some
other systems built particularly for grandparents and grandchildren are either built for very
young children where parents act as a gatekeeper or need to be always around (Raffle et
al., 2010, Raffle et al., 2011a, Raffle et al., 2011b). Our results provide a different direction
for designs aimed at school-aged children who are preadolescent, where scaffolding can
be reduced in order to strengthen relationships between grandparents and grandchildren.
I used a relatively simple design and visual components to decrease the need for technical
scaffolding; however, alternative design solutions may be as equally appropriate. In fact,
not all of our design features were liked by certain users (e.g., stickers), which suggests
different directions for such features where the same underlying goal of reducing parental
scaffolding can be achieved.
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7.8.3. Mutual Awareness
A technology designed to support mutual awareness about daily life can help
grandparents and grandchildren to get to know each other better and, as a result, feel
more emotionally close. Unlike past systems where awareness was used for collocated or
distributed family members to provide peace of mind, coordinate, organize, or be updated
about each other (Neustaedter et al., 2006), we used awareness as a catalyst to facilitate
conversation. The results point to the value in designing technology that supports mutual
awareness for grandparents and grandchildren. This study suggests that a mixture of
structured and unstructured awareness can help grandparents and young grandchildren
to gradually know each other at different levels of detail. For example, in this design,
stickers and calendars as a structured medium and video messaging as a flexible open
medium complemented one another. The stickers and calendar promoted conversation
and video provide additional context.

7.8.4. Targeted Messaging
Result showed that targeted messaging and one-to-one communication was
desired by most users. This suggests that designers of communication technology for this
demographic should consider a targeted channel between users in addition to a shared
space. However, offering a shared space also seems( necessary to keep the
communication shared with other family members. This way, parents and other family
members can observe the communication posted in a shared space. While this concern
did not come up in our study, it may also be beneficial to provide ways for parents to
monitor targeted, one-on-one communication, though such features, if known by children,
could cause relationships to erode or be questioned. For example, if children know that
their one to-one messages can be viewed by parents and parents act on this, the children
may resent or question the parents’ authority in doing so. There are also interesting
questions about if and how grandparents should be made aware of a parent’s ability to
oversee targeted messaging.

7.8.5. Single Interface (WISIWYS) vs Multiple Interface
As I was anticipating that children and grandparents might not be very tech-savvy,
I designed a single interface for both children and older adults to make it possible for them
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to get help from each other. Using a single interface could easily enable the non techsavvy grandparents to get help from the parents remotely over the phone or a video call.
Young children who might need more help in using applications could also ask their
remote grandparents without having to ask their parents. This was aligned to the goal of
reducing parental scaffolding in this communication. This behaviour was seen in the log
data a few times when Boy1 was guiding his grandmother. It was also reported by
Grandma1 and Grandma2 that they had occasionally asked for help from the parents in
the children’s household.
However, the results of this study emphasized some different needs, desires and
challenges

between

grandparents

and

grandchildren

such

as

the

preferred

communication mediums, the desired level of awareness, social issues such as selfconsciousness and shared usage and target messaging. Consequently, a communication
system that offers different interfaces for children and older adults, which focuses on
supporting the desires and needs of each group separately, might potentially help this
demographic to engage more and satisfy their particular needs.
Both approaches (single and multiple design interface) might potentially bring
benefits and challenges based on users’ different situations and lifestyles. This needs to
be carefully explored in the future work. For example, in this prototype, a single design
could enable non tech-savvy grandparents to get help from parents in the children’s
household. This does not seem necessary for tech-savvy grandparents. Thus, offering a
different design for grandparents where they can customize it or integrate it with their own
calendar might help them to adopt this technology more efficiently.
Both grandparents and grandchildren desired some level of customization in terms
of the communication medium they were offered. In this regard, they liked to be able to
have different sets of stickers based on different occasions that might happen in their lives
that had not been predicted in the current design. They also desired to be able to
manipulate the contents they were sending to each other by adding some text, doodles,
image filters, etc. The results did not reveal any other desires for customizing the
environment. However, this needs to be closely investigated in future work.
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7.8.6. Connecting with Grandparents in Multiple Households
G2G has the potential to be used by triad households or multi-families to connect
the child’s household to both sets of grandparents or even more (in case grandparents do
not live together). However using G2G in triad households would add more complications
and create different social dynamics that need to be addressed in the design. As expected,
supporting more privacy would be potentially needed when connecting triads. In the
current design, shared usage is encouraged in order to involve all the family members in
communication. When connecting triads, confidentiality needs to be supported to keep the
contents of grandparents’ households confidential from each other if desired. Parents’
concerns about the privacy can be also dependant to their relationship and closeness with
the grandparents. In this regard, different level of parental supervision should be offered
where parents can supervise this relationship based on their level of concern. Supposedly
this needs to be hidden from grandparents to prevent any family conflict. Whether this
option might potentially create any tension in the family or between parents is something
that worth exploring in the future work.
According to the Study 2, target messaging is desired by parents and grandparents
and can be helpful to help them create a unique and personal communication with each
other. While this is valid benefit that should be considered in triad design, it might be
overwhelming for children to communicate with each grandparent separately. This might
also make the children ignore or forget about communicating with some grandparents
when they have a closer relationship with one or few other grandparents who are also
using the system. In this regard, having a shared space accessible by all grandparents
where children can update them all once seems beneficial.
Grandparents can be self-conscious and unconfident when communicating with
their grandchildren. Not receiving a proper or immediate feedback from the child would
also contribute to this feeling of self-consciousness. Having another sets of grandparents
in the loop might exacerbate this situation or create a sense of competition between
grandparents. In this regard, it is necessary for the system to offer easy and diverse way
for children and parents to provide immediate feedbacks for grandparents.
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7.8.7. Socio-Technical Consideration
Families might have different motivations to use such a system based on their
relationships and family dynamics. These different aspects could also affect the usage of
systems like G2G and might lead to different patterns of usage. In families where
grandparents and grandchildren already have an intimate and close relationship, systems
like G2G could potentially help create deeper connections by involving them in the daily
lives of each other. This might lead to conversations beyond talking about mundane and
daily activities where grandparents and grandchildren can share family stories and life
experiences together.
In families where grandparents and grandchildren do not have a close relationship,
systems like G2G can be a starting point to help them become more engage in each
other’s mundane lives. Indeed, most parts of this relationship are likely being built offline
and it is affected by many factors such as parents’ relationship with grandparents,
grandparents’ personalities and family dynamics (e.g. tension in the family, etc.).
The ‘time of separation’ (when and how long the grandchildren have lived away
from their grandparents) might also influence the usage and adoption of the system. A
grandparent-grandchild who experienced distance separation in a children’s childhood
after they had already built a bond and developed some routines around their relationship
might use the system differently than families that were separated prior to the child’s birth.
Some children might show some resentment against using G2G right after separation
similar to the finding in Study1. However, once communication resumes, G2G might
potentially enable users to leverage some of their prior routines.
A family’s cultural background might also influence usage or the concerns around
using such systems. Grandparents and grandchildren might develop their bonds
differently in different cultures. For example, it might be more important in some cultures
for older members of a family, such as grandparents, to transfer their knowledge, family
stories and cultural values to the children from a young age. So it is might be expected to
see more of such exchanges when using systems such as G2G.
Concepts such as privacy and boundaries might be also received differently in
families depending on their culture. Grandparent-grandchild relationships might be also
perceived and treated differently depending on the family cultural values. In some cultures,
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grandparents are regarded as more experienced and knowledgeable members of the
family and they are asked or expected to be involved in children’s lives most often. In fact
in these cultures, grandparents are considered as extension of the nuclear family with less
privacy concerns towards them. However, in some other cultures, this level of involvement
from grandparents might not be expected or wanted by families and there might be more
boundaries between families regarding to in what extent they want grandparents to be
involved in children’s lives. As a result, there might be more privacy concerns from both
parents and grandparents to not violate these boundaries.
Having said that, the need for parental supervision in systems like G2G and the
extend of it might be dependant to the family culture. While some families would benefit
from such features to establish grandparents’ involvement without crossing boundaries
into interference, some might perceive such features to be unnecessary.
Albeit, regardless of the culture, the need for parental supervision might also be
influenced by how families set boundaries. These boundaries might be related to the
expectations of families from each other and the extent that they agree to be involved in
each other’s lives. To grandparents, this means governing their behaviours to balance
connection with their grandchildren and the right of the parents to raise children with their
own values (Breheny et al., 2013). These boundaries must be continually negotiated
between family members or conflict can occur (Breheny et al., 2013).
Supposedly in families with more in-person visits or those who were co-located for
some period of time—especially when grandparents are more present and active in
children’s lives— these boundaries might have been already negotiated and set. In
contrast, some distance-separated families with fewer direct contacts between
grandparents and grandchildren might have not faced the need to negotiate boundaries
before encountering a platform like G2G. Consequently more concerns might arise for this
group upon the introduction of such systems.

7.9. Summary
In this chapter, I discussed the full results of the field study focused on the
evaluation of G2G, with two pairs of families over the period of eight weeks. The results
explain the usage behaviour and elucidate the benefits and challenges that families found
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using this system. The results were mainly achieved through frequent interviews with
children, grandparents and parents, home visits, check-up calls and reviewing log data
including all the posts exchanged between the users.
All grandparents except one, actively used G2G for the duration of the study. In
fact, one of the grandfathers did not adopt G2G mainly because of fear of technology, his
personality, and being satisfied with the current amount communication although limited.
All three kids in the age range of the study engaged and used the system for two months
but their usage varied between a few times a day to a few times a week. The only child
who was older than the age range also used G2G occasionally and enjoyed it. In addition,
the parents also watched some of the posts exchanged between grandparents and
grandchildren.
My design offered two mediums for communication between grandparents and
grandchildren. First, Stickers which were effortless, playful and quick to express daily
activities, feelings or thoughts. It turned out that although grandparents valued the stickers
because they could attract children’s attention, they did not like them because they
believed stickers were not expressive enough and they were confusing. However, all
children liked the stickers because they were quick, fun, diverse, and it also turned out
that stickers were good to express emotions for less expressive children. The other
medium was video messaging which was flexible because it was asynchronous and
expressive. Video was the Grandparents’ favorite and It was also a Good outlet for more
expressive children but not for shy children. Even outgoing children who loved videos
sometimes preferred stickers. In this regard, Stickers plus the ability to type was desired
by all children who could write.
Calendar structure of G2G, helped young grandchildren and grandparents to
develop a routine around their communication and get into the habit of staying in touch.
The Stickers were a good tool for all participants (even a five year old) to keep
remembering to talk about their daily activities. G2G also supported mutual awareness
between grandparents and young grandchildren. By sharing day to day activities, they
were able to get to know each other better and feel more closer.
Minimal required parental scaffolding offered in G2G, helped children to
communicate with their grandparents independent from their parents. In this regard, G2G
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made the contact between the grandparents and grandchildren more flexible and frequent.
It also made grandparents feel more confident about this relationship as they knew that
the contact had been initiated by the children themselves. It also changed the
communication from being forced to more genuine. This made children more engaged in
things that they were not engaged in before.
I also found that Grandparents could be very self-conscious when sharing their
daily routines with their young grandchildren due to the ‘slower-paced life style’. However,
receiving feedback through children’s posts or through parents would improve their
confidence over time.
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Chapter 8.
Conclusion
My doctoral work has explored how to design technologies to connect young
grandchildren and their grandparents over distance and to strengthen emotional bonds
between them. In this chapter, I conclude my dissertation by summarizing the research
problems I addressed over the course of my doctoral work. I discuss the research
objectives that form my research contributions to the field and also outline how each
research objective has been achieved. Next, I offer reflections on the work I have
conducted in this dissertation. This includes the overarching lessons I learned through
different stages of this dissertation from the beginning to the end. Then, I describe the
limitations of this work, including the methodology adopted that included an exploratory
study and a field study, leading to guidelines for future work. Finally, I end the chapter by
giving some final thoughts.
This dissertation is focused on addressing the overarching research problem: How
to design a useful communication system to connect young children and their
grandparents over distance while addressing the desires and challenges of all
family members involved in this communication including grandparents, parents
and children. This problem was divided into five sub research problems in Chapter 1. I
summarize each problem here and then lead into a discussion of my research
contributions in the following section.
Research Problem 1: We do not know the communication behaviors between
grandparents and young grandchildren over distance and how grandparents and young
grandchildren share their life experiences remotely.
Research Problem 2: We do not know the desired communication behaviors of
grandparents, parents and grandchildren in grandparent-grandchild communication over
distance.
Research Problem 3: We do not know the challenges that might arise in
communication between grandparents and young grandchildren over distance.
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Research Problem 4: We do not know how to translate the knowledge of the
current and desired communication patterns, needs, expectations and challenges in
grandparent-grandchild communication over distance to the design of a communication
tool for this demographic.
Research Problem 5: We do not know how distance-separated grandparents and
young grandchildren will use a communication system that is specifically designed to
support their needs and challenges in over distance communication.

8.1. Contributions
The overarching goal in this dissertation is to provide a better design to connect
young grandchildren with their grandparents over distance and to support this
demographic to be able to build an emotional bond regardless of their physical distance.
Therefore, the overarching objective in my dissertation is to: provide an understanding
of how to better design communication systems for distance-separated
grandparents and young grandchildren that addresses the desires of families and
challenges in this communication . This objective was achieved by addressing the
research problems mentioned previously with five following research objectives,
respectively. Completion of these research objectives led to several significant research
contributions to the field of HCI, domestic computing, family communication and more
specifically, grandparent-grandchild communication over distance. I summarize these five
research objectives, the procedures to achieve each and the contributions they present.
Research Objective 1: Understand the current communication behaviours
between grandparents and young grandchildren over distance and how
grandparents and young grandchildren share their life experiences over distance.
Research Objective 2: Understand the desired communication behaviours of
grandparents,

parents

and

grandchildren

in

grandparent-grandchild

communication over distance.
Research Objective 3: Understand the challenges that might arise in
communication between grandparents and young grandchildren over distance.
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I addressed Research Objectives 1, 2 and 3 through an exploratory study that
included semi-structured interviews and a diary study with parents and grandparents of
young children who were separated over distance. This study helped me gain extensive
knowledge about distance-separated grandparents and grandchildren’s current and
desired communication behaviors, the contents of their conversations as well as
challenges they face in this communication.
Previous research exploring grandparent-grandchild communication over distance
has shown that children’s age-related cognitive challenges and short attention spans
make it challenging to engage them in remote conversation (Ames et al., 2010; Ballagas
et al., 2009). However, there is less attempt to understand the communication and
conversational practices between grandparents and young grandchildren over distance
from a human-computer interaction lens. Prior work in this area has also focused on
connecting distance-separated grandparents and young grandchildren through fun
activities such as story-telling or playing games (Ballagas et al., 2010; Follmer et al., 2012;
Moffatt et al., 2012; Raffle et al., 2011; Vutborg et al., 2010; Vutborg et al., 2011). These
are less designed specifically to support direct conversations between grandparents and
young grandchildren due to children’s cognitive challenges and short attention spans
(Ames et al., 2010; Ballagas et al., 2009).
The completion of Research Objective 1 presents several research contributions and
extends past research with the following findings. The study revealed that grandparents
and young grandchildren do share their life experiences through conversation and
grandparents are able to engage children with direct conversation over distance.
Grandchildren usually communicate around several main themes, including recent
learning, daily activities and interests, social circles, unexpected things, storytelling,
sharing experiences, holidays, cultural exchanges, and exchanging affection and
greetings. Some of these topics are similar with conversation topics usually raised by
young children in their video-messaging communication with their friends (Du et al., 2011).
However, it has not explored in any previous work in grandparent-grandchild
communication over distance.
This means that unlike the previous work that had been mainly focused on
connecting grandparents and grandchildren through limited shared activities, families
would also find value in systems focused on shared conversation.
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To engage grandchildren to talk, remote grandparents actively try to maintain
awareness about their grandchildren’s lives, learn about their interests, and then focus on
these during conversations. However, children may value conversing intermittently in
more of an asynchronous manner because of their limited attention span. This presents a
contribution illustrating the desire for an asynchronous conversation system that can
facilitate conversation by reminding grandparents about the topics that children can
engage in more easily.
The completion of Research Objective 2 offers an understanding of the desired
communication practices, needs and expectations of grandparents, parents and
grandchildren in grandparent-grandchild communication over distance. We need this
knowledge to better design a communication system for this demographic to address the
unmet expectations of the parties involved in this communication. In the study, I found that
remote grandparents are not satisfied with the level of communication and awareness with
their young grandchildren over distance. Grandparents like to know nearly ‘everything’
about their grandchildren but they feel that distance-separation made it very difficult to
maintain a desired level of awareness and also weakened their emotional bond. In
addition, parents also desire parental support to varying degrees even over distance. This
presents a contribution illustrating the grandparents’ desire to increase the communication
between grandparents and grandchildren over distance and their need to maintain low
level awareness about their grandchildren’s daily lives. It also offers a contribution showing
the desire to provide more direct communication with less parental scaffolding between
grandparents and grandchildren to involve grandparents in some parental responsibilities
over distance.
The completion of Research Objective 3 offers an exploration of the social
challenges faced as a part of the communication between grandparents and
grandchildren. For this purpose, I included distance-separated families with different family
situations and cultural differences to understand whether these situations might influence
communication behaviors or create challenges. Through this study, I found that while
grandparent-grandchild communication is highly valued, it can also be challenging. Both
parents and grandparents must deal with social issues that arise from potential
interference, becoming separated by distance, cultural differences, and scaffolding.
Grandparents sometimes can be very self-conscious and unconfident about what to talk
about or what to ask to not bother their grandchildren or their parents. This can lead to a
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lack of truly knowing one’s grandchild which creates even more self-consciousness for
grandparents. This presents a contribution emphasizing the challenges faced by parents
and grandparents and taking these challenges into account when designing a
communication system for grandparent-grandchild communication over distance.
Research Objective 4: Use the knowledge of the current and desired
communication behaviors and challenges to inform the design of a communication
tool to connect grandparents and young grandchildren over distance.
To achieve this objective, I used the insights and implications found in the
mentioned exploratory study to provide some design recommendations that a
communication

system

for

this

demographic

could

utilize.

I

applied

these

recommendations to design a communication system which can potentially support the
needs and expectations while addressing the challenges. I followed an iterative design
approach. In summary, I started the design process with brainstorming (Osborn, 1953),
followed by sketches of ideas for different interfaces and features (Retting, 1994), and
building mock ups (Engelberg and Seffah, 2002).
As addressing all the aforementioned challenges would be beyond the scope of
this dissertation, I focused on supporting the most important challenges found in Objective
2 and Objective 3 using the knowledge of communication and conversation practices
found in Objective 1. In Chapter 5, I described the detailed design process of a shared
calendar video messaging system called Grandparents-to-Grandchildren (G2G) designed
to promote communication and facilitate conversation between grandparents and young
grandchildren over distance. This system was also designed to support shared awareness
and flexible communication between grandparents and young grandchildren with minimal
parental scaffolding.
Previous work in this area were mainly designed to share activities between
grandparents and grandchildren and tend to not focus on direct conversation (Ballagas et
al., 2010; Follmer et al., 2012; Moffatt et al., 2012; Raffle et al., 2011; Vutborg et al., 2010;
Vutborg et al., 2011). Other works in this area aiming to provide awareness between
grandparents and grandchildren mainly designed to be used by adults (Plaisant et al.,
2006; Bush al., 2008) or mainly rely on parental scaffolding (Inkpen et al., 2013) result in
limited interactions between grandparents and children.
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My work on G2G, completed as part of this dissertation, extends prior work with
the detailed design and implementation of a shared calendar asynchronous video
messaging system that allows grandparents and young grandchildren to communicate
and maintain awareness of each other’s daily lives. To date, we have not seen any
communication system designed specifically for grandchildren and their grandparents,
considering the needs and challenges of each group, to be used and evaluated by them
in the field with limited need for scaffolding where the core idea is to promote frequent
exchange of awareness information to support conversations.
Research Objective 5: Evaluate the designed communication prototype to
understand how distance-separated grandparents and young grandchildren will
use a shared calendar video messaging communication system that is specifically
designed for this demographic.
To address Research Objective 5, I evaluated the designed communication
prototype (G2G) with two pairs of grandparents and grandchildren who were separated
over distance. They used this system as part of their communication practices over the
period of two months. The key contributions in this phase are descriptions of the
communicative patterns that emerged when the system was used by families along with
the analysis of design features that could affect the practice of communication.
I found that participants in the study were interested and excited to use G2G and
started to use G2G soon after it was introduced to them. Nevertheless, the adoption was
slower for some less tech-savvy users or when some unexpected circumstances were
happening in their life. However, the lack of usage from one family member was
compensated by the other members in the household who tried to involve the less active
users by updating them or making them involved in the videos. The average weekly usage
shows that while the usage was more in the first half of the study in comparison to the
second half, users continued to use the system in the second half of the study. This
showed even after a possible novelty effect wore off, they stayed connected and
communicated more than prior to the introduction of G2G.
Parents did not directly participate but they were involved by watching the videos
in G2G and they repeatedly reported that they enjoyed the videos posted in G2G. The
usage also extended and G2G was used sometimes as a replacement for other
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communication tools (i.e. phone, text message or video chat used by families prior to the
study) to exchange messages between grandparents and parents through the children, or
some other family members and children.
G2G offered two mediums for communication between grandparents and
grandchildren. First, stickers were effortless, playful and a quick way to express daily
activities, feelings or thoughts. Second, video messaging offered a flexible expressive way
of communication. It turned out that both mediums were needed hand in hand to establish
more engaging communication between grandparents and grandchildren. Grandparents
enjoyed the expressiveness of videos while children enjoyed the quick and fun nature of
stickers.
A routine-based communication tool tied to time (such as a calendar) engaged
young children and their grandparents to talk about their daily activities and what was
happening in their life. By providing a technology designed to provide structure around
communication, young children could develop a routine around staying in touch with their
grandparents. Mutual awareness offered in G2G between grandparents and young
grandchildren helped grandparents and grandchildren build a closer emotional
relationship. This awareness can be about sharing mundane activities and routines,
gardening, cooking, exercising, showing the environments they live in, etc. This result is
aligned with previous research that showed providing awareness for family members
would result in more satisfaction in communication and make family members to feel more
connected (Judge et al., 2010, Judge et al., 2011, Romero et al., 2007, Tee et al., 2009).
Users in the study, even grandparents and very young children who were not tech
savvy, could use G2G with minimum scaffolding. This made the communication between
grandparents and grandchildren more flexible, frequent, and direct. It provided an
opportunity for children and grandparents to connect independent of the parents which
resulted in more personal and genuine contact as opposed to forced and part of more
general family communication.
G2G also was designed to allow parents and other family members to be involved
as much as they desired. Thus, while G2G could remove the burden of scaffolding from
parents, it did not remove them from the communication.
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These findings directed me to achieve Research Objective 5 to understand how
distance-separated grandparents and young grandchildren will use a shared calendar
video messaging communication system that is specifically designed for this demographic.
The work completed as part of this dissertation presents a contribution illustrating
the families’ desire for a communication system designed specifically for grandparents
and young grandchildren to be used as part of family communication practices where
grandparents and grandchildren are encouraged to maintain awareness of each other’s
daily lives directly and without the need for parental scaffolding.

8.2. Reflection
This dissertation was built on the previous research in the area of HCI and family
communication and explores a systematic approach of gathering requirements, designing
and evaluating a system to address my overarching research problem: How to design a
useful communication systems to connect young children and their grandparents
over distance while addressing the desires and challenges of all family members
involved in this communication including grandparents, parents and children.
While the findings across my dissertation validate some assumptions and findings,
they also challenge certain assumptions in this area. In this section, I present reflections
on my research and the field. These reflections advance the current body of research in
HCI and family communication research around connecting young children with their
grandparents over distance.

8.2.1. Finding a Balance between Supporting Autonomy and Parental
Scaffolding
Young children mostly need technical or social scaffolding to communicate with
their grandparents remotely (Ames et al., 2010; Bruner, 1985). Social scaffolding provided
by parents in the form of suggesting topics to facilitate conversation, coordinating the call,
or updating grandparents offline about children’s interest can facilitate remote
conversation between grandparents and young grandchildren (Study 1, Ames et al.,
2010). However, the conversation may feel like forced communication which can be still
disappointing for grandparents and boring for children (Study 1, Study 2, Ames et al.,
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2010; Ballagas et al., 2009). In fact, having the parents at the middle of this process does
not let the children establish a personal connection with their grandparents and can cause
the children look at this communication as a chore (Study 2). Both grandparents and
parents would anticipate a technology with minimal needs for scaffolding. They hope that
such a technology could empower grandparents to be more directly involved with children
(Study 1).
The results from Study 2 showed that supporting autonomy and reducing parental
scaffolding in communication between grandparents and young grandchildren over
distance would benefit this relationship and can change the communication from being
forced to more genuine. There are many opportunities for technology to moderate and
provide scaffolding for this communication. This would help children perceive this
relationship as independent (and not necessarily private) from their parents.
One should note that reducing the need for parental scaffolding and supporting
more autonomy between grandparents and grandchildren does not mean removing
parents from the communication completely. While supporting direct communication
between children and their remote grandparents could help the relationship, there could
be issues in terms of supporting the privacy of parents or other family members in the
household when they have no control over this communication. In addition, some parents
might be worried about potential interference by grandparents. Thus, keeping parents
involved in communication and having some boundaries are desired by both grandparents
and parents (Study1). Therefore, there is a need to balance autonomy and parental
scaffolding. While too much scaffolding might potentially change the nature of their
communication to be forced as opposed to being more natural and genuine, no need for
scaffolding might concern parents that they have no control over the communication and
their privacy might be threatened. In this regard, while designs need to promote more
independent and autonomous communication with less technical scaffolding from the
parents, keeping them involved seems necessary. This might also depend on children’s
ages, parenting style, and the strength and style of the relationships between children’s
family and grandparents’ family.
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8.2.2. Supporting Grandparents’ Confidence in Communication with
Children
Some distance-separated grandparents experience self-consciousness and a lack
of confidence about their relationship with their remote grandchildren. This is due to
physical distance and limited time spent with their grandchildren (Study 1). Consequently,
remote grandparents tend to act more passively in conversations with their grandchildren
over distance. Even though they desire to share their experiences and their daily lives with
their grandchildren, they assumed that their life would be too ‘boring’ or too ‘routine’ for
the children (Study 1, Study 2).
This assumption could be true to some extent. Young children might get bored of
listening to their grandparents have a long conversation about their routines (Study 2).
However, children may be interested in knowing about their grandparents’ daily lives if
they are given the right tool to do so (Study 2). In the second study, I learned that daily
updates about grandparents’ lives need to be in a quick and fun way to engage children
(Study 2).
In all fairness, grandparents do have a different lifestyle than their grandchildren.
Their life might be slow-paced or routine. I realized that emphasizing on sharing daily
activities which was one of the goals in the design of G2G made some grandparents more
self-conscious about their slow-paced life in comparison to the children. It seemed that the
system put a spotlight on their lives and made them anxious about not having any exciting
things to say about their daily lives. Although challenging at the beginning, these
grandparents gradually started to engage children in some other ways (i.e., videos of fun
family times) than their daily routines once they were insured that children enjoyed the
information shared with them. Conversely, for some other grandparents who had busy
lifestyles, G2G provided a “joyful” opportunity to share their lives with their grandchildren
and to change the stereotype of “being a boring grandparent”.
Grandparents’ desire of knowing almost ‘everything’ about their remote
grandchildren on a daily basis or few days a week motivated the design of G2G as a dayto-day calendar. This decision was made with the goal of improving the frequency of
communication between grandparents and grandchildren over distance. This worked well
in the children’s side. Even though G2G was not used daily, children had different things
to share each day they were eager to use it. Conversely, on the grandparents’ side, for
189

some grandparents this design created the feeling of self-consciousness for not having
anything exciting to say every single day. Therefore, there were days where grandparents
desired to connect with their grandchildren through G2G but they did not initiate any
contact. This led to children’s disappointment over time and decreased their usage as well
(Study 2).
In this regard, non-reciprocal views where grandparents and grandchildren are
given different tools based on their lifestyles could have been helpful. A flexible design
which supports some level of customization or personalization could also be beneficial in
which the interface can change based on users’ preferences or lifestyle. For example, a
design with non-reciprocal views, where less busy grandparents were shown a weekly
calendar instead of a daily calendar might ease the obligation of updating their routines in
the system on a daily basis. To summarize, some grandparents need some level of social
scaffolding for the contents of their communication with their grandchildren. This remains
an open question for designers in this area in order to suggest appropriate designs.
Grandparents also need to be assured that children like to connect with them .
Receiving feedback from their grandchildren when they enjoy the communication with
them could ease the feeling of self-consciousness in grandparents over time (Study 2).
In G2G, replying to grandparents’ messages and letting grandparents know that
the children “read” the stickers was supposed to work as providing feedback. This turned
out to be too much work for some children, particularly the younger ones, those who were
shy or the ones without very close relationships with their grandparents. While children
“read”, watched and enjoyed grandparents’ contents, they did not always “reply” to them
nor bring up their posts in their messages. Thus, grandparents felt the children were bored
by their ‘routine life’ due to lack of receiving any feedback from children.
In this regard, I learned that design should support easy, quick, fun and more direct
ways of providing feedback to encourage children to provide feedback for their
grandparents. For example, in my design, children might have provided more feedback if
they could easily “react” or “like” the grandparents’ stickers. Similarly, letting the
grandparents know that the post “has been seen” by grandchildren or even recording the
reaction upon seeing a post and sending it to the grandparents could be helpful. Indeed,
all of these suggestions need to be explored further.
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8.2.3. Finding a Balance between Supporting Personal One-to-One
Communication and Shared Usage
During the course of this dissertation, I learned that most grandparents build a
personal one-to-one relationship with each child in different ways than others. They try to
learn about that child’s personality, interests, needs and any issues they might deal with.
Using this knowledge, they build a special bond with that child, engage them in
conversation based on their interests, and offer help when needed (Study 1). Knowing
this, a separate and personal space was dedicated to each grandparent and each child in
the design of G2G. Despite having a personal space, everything was still accessible to all
family members in this system. During the evaluation phase, I learned that targeted
messaging and one-to-one communication was desired by most users, particularly those
who heavily used G2G. For some grandparents and grandchildren who communicated
more frequently using the system and found more common interests to talk about, they
gradually started to need more targeted messaging mainly because they assumed that
their conversation might be boring for the other grandparent or children in the household.
Parents and grandparents also believed that having a private channel between the preteenage children and the grandparent they are closer with might help them share stories
with each other that they would not share with others.
This suggests that designers of communication technology for this demographic
should consider targeted channels between users. However, the challenge, for the
researchers and designers in this area is to find a balance between supporting one-to-one
targeted communication channels and supporting a shared space. All family members
watched and enjoyed most videos posted in G2G. Whenever one of the grandparents or
children did not participate as much as others, they made sure to watch all videos posted
by the more active users. This might have not happened with a design where there is too
much focus on targeting a message to a specific user. Supporting shared usage also helps
the non-adopters and other family members to be included in the communication. Thus,
even if the busy schedule or fear of technology doesn’t let them actively participate in the
communication, they would not feel left out.
One should note that the desire to have a targeted channel is different for different
ages. Younger children did not need a private channel. As they get older (into pre-teenage
and teenage years), they need more privacy. Having a private channel might help some
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grandparents and grandchildren share in more private conversations and thus build a
closer connection. However, this will be an open question for the designers and
researchers in this area if this private channel might concern parents and how to make a
balance between privacy and parental supervision.
In conclusion, supporting personal one-to-one targeted messaging and supporting
a shared space are both needed to design a communication system for grandparents and
young grandchildren. The former is needed to help grandparents and grandchildren build
a special unique bond together and the latter one is needed to keep all family members
involved in the communication.

8.2.4. Using a Mixture of Communication Mediums to Engage Both
Grandparents and Grandchildren in Communication
Given the large age difference between grandparents and young grandchildren
along with their different personalities, it is very challenging to find a single medium that
works for both groups equally (Study 1). Therefore, a mixture of different communication
mediums seems necessary to engage both grandparents and young grandchildren in
communication over distance. Children need fun, quick and easy mediums while
grandparents need expressive and more straightforward mediums. They also need
different methods of communication based on their age or personality (Study 1, Study 2).
A medium that works for expressive and playful child with closer relationships with their
grandparents might not necessarily work for a less outgoing child who starts to develop a
closer relationship with their grandparents (Study 2). Children with a more reserved
personality need a less expressive medium (i.e., stickers) to show their emotions to their
grandparents. Given this, a communication system designed to connect children and their
grandparents over distance needs to offer a mixture of different communication methods
that can work hand in hand to engage a wider range of grandparents and grandchildren.
The previous work in this area tried to moderate this communication to engage
children in connecting with their grandparents by offering a specific game or activity (such
as story reading) during the communication (Follemer et al., 2012; Raffle et al., 2010;
Raffle et al., 2011). While beneficial, these systems would potentially limit the remote
communication to a specific game or activity. The results from Study 2 showed that by
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having a flexible medium, grandparents and grandchildren can create their own game and
engage each other in a satisfying conversation (Study 2).
A communication system that offers a mixture of flexible mediums provides a
context for communication, and can implicitly remind children about the communication
and support independent (yet shared or supervised) communication between
grandparents and grandchildren. Such a system can potentially engage young children to
stay in touch with their remote grandparents.

8.3. Limitations
Although this research was carefully prepared and both studies were thoroughly
designed and achieved the research objectives, I am still aware of the limitations and
shortcomings of this dissertation.
As for the first study, my methods were largely retrospective and I did not observe
any communication in practice. While direct or indirect observation of grandparentgrandchild conversations might be valuable, I intentionally did not include any
observations because of concerns about behaviour change during such observations. As
a result, the data from the first study might have some limitations associated with selfreport data such as remembering or not remembering experiences or events that
happened in the past. I tried to improve this situation by asking grandparents and parents
to keep a diary about their experience right after having a phone call or video call between
grandparents and grandchildren and I interviewed them shortly after while the memory
was fresh in their mind. However, self-report methods still can be very subjective, biased
or exaggerated.
The results may have also been stronger if I had interviewed dyads of
grandparents/parents. This would have allowed me to hear both sides of the story to
understand social challenges, issues, conflicts, etc. Unfortunately, I faced many real-world
challenges in finding study participants that fit my demographics. In a few families, the
other party was not willing to take part in the study. At times, there were also language
barriers which meant it would have not been possible to interview some dyads. While this
matter can be considered as a limitation, it provided an opportunity to understand the
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communication patterns between grandparents and grandchildren in more families as
opposed to the situation when all grandparents and parents were paired.
I did not include children as participants in the first study. While one might consider
this as a limitation to my work, I made this decision because my focus was on an adult’s
perspective and topics related to such a perspective (e.g., family conflict, privacy issues,
unmet expectations, methods for engaging children, etc.). However, I tried to gain
knowledge about children’s needs, desires and expectations as well as the challenges
they might face through their parents’ perspectives. Acknowledging that it might be biased
to interpret children’s perspectives through the grandparents or parents’ eyes and not the
actual child, I tried to back up the collected data through related work and the available
literature about grandparents-grandchildren communication. Thus, I would suggest that
future

research

explore

children’s

perspectives

on

grandparent-grandchild

communication, particularly children’s desired methods of communication, to complement
this study. Children’s perspectives can also be considered closely in the design process
with children as a design partner or tester (Druin, 1999).
My second study focused on evaluating G2G with two family pairs, given the
complexity and challenge of studying families in detail, over long periods of time, as a part
of field deployments (Brush et al., 2008). While the small sample size might be considered
as a limitation, it enabled me to collect data extensively using different methods of data
gathering over two months to rigorously study the usage of the system in this period. By
chance, all the families were representative of middle class families of European-descent,
with two heterosexual parents, middle class, working professionals, living in urban areas
within broader Western culture. These families also did not face any cases of marital
separation or family conflict. Certainly, my findings do not generalize to families who might
face a different lifestyle, for example, where one might experience separation, divorce, or
other family conflicts. Two family pairs are also not enough to claim generalizability across
the types of families I studied. Instead, the results point to the likely routines and values
that families of a similar type and demographic would find in systems like G2G. Thus, the
design suggestions should be best thought of as a series of ideas that should be further
tested, refined, and tried with a broader range of families. Other families are likely to have
their own idiosyncratic practices and values, and it is important to understand these as a
part of future design work.
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Unlike the first study that included participants from diverse cultural backgrounds,
the second study lacked such a diversity. Therefore, while in the foundational study (Study
1) the desire to exchange cultural knowledge raised by some parents and grandparents
was one of the factors considered in the design of G2G, I could not have participants with
different cultural backgrounds regardless of my efforts to include such families. This did
not allow me to evaluate how G2G might be used or appropriated for cultural exchange in
practice and whether this might introduce some other challenges in the family. This was
mainly due to the language barriers for non-English speaking participants and our
limitation of shipping the iPads outside of North America.

8.4. Future Work
This dissertation is one of the few attempts to connect grandparents and young
grandchildren over distance with the focus of providing mutual awareness to support direct
conversation where they might share their personal stories, achievements and
experiences. In this regard, this dissertation answers a few questions with respect to
communication between grandparents and young grandchildren over distance (as
mentioned in Section 8.1), yet also generates more questions in this area. The
researchers and designers focusing on family communication and domestic computing in
the field of Human-Computer Interaction can use the work and insights presented in this
dissertation as a foundation block for future exploration.

8.4.1. Focus on Support Autonomy with Parents’ Supervision
During the course of this dissertation I learned the importance of supporting
autonomy in communication between grandparents and young grandchildren over
distance in making the connection more genuine and personal and also in engaging
children in their grandparents’ lives. In this regard, different ways to support direct and
personal

communication

between

distance-separated

grandparents

and

young

grandchildren can be explored in the future. This would be aligned with some parents’
desires found in the foundational study (described in Chapter 3 and Chapter 4) about
involving remote grandparents in some parental responsibilities about children. However
as explained in section 8.2.2, supporting autonomy in this communication does not mean
leaving the parents out of this communication yet supporting parental supervision is also
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necessary. This will remain as an open question for researchers and designers of future
technology to explore different ways that parents can implicitly supervise a yet
autonomous communication to protect their privacy or prevent any unwanted potential
interferences imposed by grandparents.

8.4.2. Exploring Other Family Types
Family dynamics and different family situations might affect the relationship
between family members and other extended families including children and the remote
grandparents. As raised by some families in the foundational study (described in Chapter
3 and Chapter 4), different family situations such as divorce, single parenting, immigration,
family conflicts, having a newborn, etc., might create some needs and expectations from
grandparents or initiate some concerns from both sides.
For example, in single parent families, parents were more willing to involve
grandparents in children’s tasks and wished that the grandparents could assist them
remotely. Conversely, in families with conflicts or step-parenting, there were more
sensitivities around privacy and things that would be better to be shared or thought about
(Study 1).
G2G or similar systems designed to connect grandparents and young
grandchildren should consider exploring these systems with a broader range of family
types to gain more comprehensive knowledge about the benefits and challenges of such
systems for different types of families. To name a few, one can consider exploring the
benefits and challenges of using such systems in divorced families, single parent families,
shared custody parents, non-heterosexual parents, families with major cultural or racial
differences, or families dealing with critical situations.

8.4.3. Exploring Other Communication Methods
According to Study 1 and Study 2, integrating different communication methods
can help grandparents and young grandchildren to get engaged in remote communication
with each other. In G2G, I explored the combination of video messaging and stickers in
order to promote mutual awareness and conversation. Other communication mediums
such as virtual reality, augmented reality, telepresence robots, etc. should be explored for
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communication between grandparents and young grandchildren with the emphasis on
integrating them into real life, daily routines. For example, augmented reality (AR)
technologies and holographic applications of AR (e.g. Microsoft “holoportation”
technology) can be explored to create a semi “in-person” experience for remote
grandparents and grandchildren. Augmented reality and virtual reality can be also
explored and used to engage and immerse children in real stories of their remote
grandparents and their daily lives. A few recent studies explored using telepresence robots
for couples in long distance relationships inside the home and during the leisure outdoor
activities (Heshmat et al., 2018; Yang et al., 2018). The results from these studies show
the benefits of using telepresence technologies in domestic settings to improve and
facilitate interaction, in terms of participation in mundane everyday activities, connection
with each other’s family and friends, increased helpfulness and the enjoyment of
companionship. (Heshmat et al., 2018; Yang et al., 2018). Therefore, tele-presence robots
could potentially benefit the communication between grandparents and young
grandchildren. Indeed, the benefits and challenges of using these technologies for
communication between grandparents and grandchildren need further exploration in the
future.

8.5. Final Words
This dissertation has explored the design and evaluation of a communication
system to connect grandparents and young grandchildren over distance in order to
address the needs, expectations and social challenges of all family members involved in
this communication. When I started this research six years ago and during these years,
the research in this area was not very comprehensive when considering the needs of all
the stakeholders in this relationship to present a design that would satisfy all of them. The
process of conducting this research and writing this dissertation has given me the
opportunity to broaden my perspective of designing technology for family communication,
strengthening my research skills and leveraging different methods to explore this open
question. Yet despite advancing family communication research to connect young children
with their remote grandparents, which can be used as a building block for further research
in this area, there still exists many unanswered questions as well as many unmet
expectations by families around the world. In conclusion, it can be challenging to design
a communication system to connect grandparents and young grandchildren over distance

197

mainly because of the large age gap between these two demographics, the cognitive
challenges with each age, along with the different stakeholders involved in this
relationship. This opens a countless number of opportunities for researchers of different
disciplines in HCI, social sciences, psychology, etc. to collaborate and to create innovative
designs for this demographic.
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Study1- Grandparents’ Online Diary Forms
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Appendix C.
Study1- Parents’ Online Diary Forms
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Appendix D.
Study1- Grandparents’ Interview Questions
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Appendix E.
Study1- Parents’ Interview Questions

Exploring Communication Practices of Distance-separated
Grandparents and Young Grandchildren:: Parents’ Interview
Questions
a) Introductory/ Family Questions
1234567-

Could you please tell me little bit about yourself? (age, marital status, job, etc.)
What is your working status? (Full time, Part time, Not working)
How many children do you have? In what age and gender?

Are you separated by distance from your own parents, your spouse s parents or both?
How far do you live from the remote grandparents?
How long have you been separated?
What is the reason for you and your parents/spouse s parents for being physically
separated by distance? (Immigration to another country/ work/ studying/ your partner
situation)
8- How is your relationship with the remote grandparents?
9- How is your spouse s relationship with the remote grandparents?
10- How much are you familiar with technology? Do you have a computer? What do you do
on your computer?
11- Do you use internet? What do you do on web?

b) Children
12- How much time your child(ren) spend at home?
13- Tell me little bit about your child/ their personalities/ their hobbies?
14- What do they usually do at home?
15- What are the topics that your child(ren) like to talk about with you?
16- Tell me about your child(ren) s daily routines and activities.
17- Have you ever ask the (remote) grandparents to talk about the daily routines to your
children and give them some advice?

18- If yes, did you find it useful?
19- What are the topics your kid(s) usually initiate talking about?
20- What are the topics your kid(s) usually show more interest
21- What are some of their favorite indoor and outdoor activities?
22- How much does your child familiar with technology?
23- Do they have a personal device?
24- What do they do on their device?
25- Do you supervise their usage?
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Appendix F.
Study1- Analysis Code
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Appendix G.
Wireframes of the Design Idea 1: Reward-based
Video Messaging System

Iteration1: Different avatars for children

Iteration1: Browsing Category
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Iteration1: Browsing sub-category and recording a video

Iteration1: Topic suggestion to grandparents
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Iteration1: Browsing the grandparents’ requested topics
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Appendix H.
Wireframes of the Design Idea 3: Integrating Stickers
for Sharing Activities

Iteration1: Main View

Iteration1: Browsing a category Shared view on children’s side
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Iteration 2: Main View

Iteration 2: The Detailed View

234

Appendix I.
Field Study (Study 2)- Information Page
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Appendix J.
Field Study (Study 2)- Screening Questions
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Appendix K.
G2G User Guide
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Appendix L.
Field Study (Study 2):: Alignment Chart
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Appendix M.
Field Study (Study 2):: Diary
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Appendix N.
Field Study (Study 2):: Interview Questions
These interview questions along with diary, home visits and ABBCT
questionnaires try to address Research Problem 5 which is: We do not know how
distance-separated grandparents and young grandchildren will use a
communication system that is specifically designed to support their needs and
challenges in over distance communication.
To organize the interview questions better, I divided this research problem into
the following questions.
Q5.1. How do distance-separated grandparents and young children use a
shared calendar video messaging system which is specifically designed for them to
share their daily life together?
Q5.2. How and why the usage of a shared calendar video messaging system
does change the way grandparents and young grandchildren communicate over
distance, if at all?
Q 5.3. What benefits do families (including grandparents, parents and
grandchildren) find in using a shared calendar video messaging system, if at all?
Q 5.4. What challenges do families (including grandparents, parents and
grandchildren) face in using a shared calendar video messaging system, if at all?

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

Appendix O.
Field Study (Study 2):: Analysis Code
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Appendix P.
Affective Benefits and Costs of G2G::ABCCT Results
P.1. ABCCT Questionnaire
Grandparents and children were asked to fill out the ABCCT questionnaire before
the beginning of the study, at the middle of the study, and at the end of the study. The
ABCCT is a validated questionnaire that explores the Affective Benefits and Costs of
Communication Technologies (ABCCT) and can be used with both children and adults
(Yarosh et al., 2014). When this standardized questionnaire is being used to evaluate a
specific technology, it can be used to evaluate both synchronous and asynchronous
communication and would highlight both emotional benefits and emotional costs that a
system may introduce (Yarosh et al., 2014).
My goal is to learn about the affective benefits and costs of using G2G as part of
a family’s communication routines. Using this questionnaire would help me to understand
how the system would provide certain benefits such as emotional expressiveness,
engagement and playfulness, a feeling of togetherness or presence in absence, and
provide opportunities for social support and personal effort. In addition, it would reveal
how using G2G might potentially cause some costs to the family members, including
feeling obligated, unmet expectations, and whether G2G might be seen as a threat to their
privacy.
I created two different versions of ABCCT: one for adult participants, and one for
children (Yarosh et al., 2014). The adult version was deployed in Fluid Surveys.
Grandparents were sent the link to fill out the online questionnaire for each of their
grandchildren separately. Grandchildren received the paper questionnaire to fill them up
for each grandparent separately during my visits.
The ABCCT is designed and focused to measure 4 major affective benefits and 3
major affective costs of communication technologies. These affective benefits include:
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1) Emotional Expressiveness: This scale measures the ability to express one’s
own feeling as well as perceive the feelings expressed by the partner (The one
who is using the communication technology with)
2) Engagement and Playfulness: This scale measures the playful behaviours
and attempts to make the communication more engaging
3) Presence-In-Absence: This scale is defined as the “subjective sense of social
others whilst separated from them by time or space” (Howard et al., 2006).
4) Opportunity for Social Support: this scale measures the opportunity to
provide social support remotely.
The affective costs measured by these questionnaires include:
1) Feeling obligated: This scale measures if introducing a new communication
technology may bring some unwanted obligation.
2) Unmet Expectations: A new communication technology may cause some
expectations such as increase in frequency of contacts, or responding in a
shorter amount of time. This scale tries to measure the negative feelings that
people might experience as a result of these unmet expectations.
3) Threat to Privacy: This scale measure major concerns around one’s privacy.
In the following table (Table Q.1.) these scales and items related to each scale are
displayed for both adults and children participants.
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Table P.1.

ABCCT scales and questions. <X> is the relationship and <M> is the
medium being investigated. Participants should respond on a 5 point
Likert-type frequency scale (never, rarely, sometimes, usually, or
always) (Yarosh et al., 2014)

Children in Family 1 did not have any problem filling out the questionnaire. I
assisted them for the first 1-2 questions to make sure they had understood the questions
As they did not have any problems, I let them fill out the questionnaire on their own. In
some cases, where I felt Boy 1 was tired, I offered him to take a break and then get back
to fill out the rest of the questionnaire. Figure Q.1. shows a child participant reading and
filling out the questionnaires.
In Family 2, Girl2 (5 years old) was younger than the age range that this
questionnaire was designed for. Boy2 (9 years-old) had difficulties understanding the
questions, and when I started describing them he looked very bored and disengaged.
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Then I asked Mom2 to join the conversation and describe the question to her son as he
felt shy or uncomfortable with me. The result was the same and Mom2 believed that the
questions were not comprehensible for Boy2.

Figure P.1. One child participant filling out a questionnaire

P.2. Exploring Affective Benefits and Costs of G2G
I used a standard questionnaire called the Affective Benefits and Costs of
Communication Technologies (ABCCT) to complement exploring benefits and costs that
using G2G can introduce to family communication routines between grandparents and
young grandchildren (Yarosh et al., 2014).
I asked the participants to fill out these questionnaires before starting the study,
half way, and at the end of the study. The questions were updated to match the features
in G2G. This questionnaire has been validated to be used with children as young as 8
years-old (Yarosh et al., 2014). Therefore, Boy1 (9.5) and Boy2 (8) were the only child
participants who were eligible to fill out ABCCT (Girl2 was too young to participate in
ABCCT). Boy2 could not understand the questions and was very confused regardless of
my attempts for explaining the questions with the help of his mother. Girl1 (12.5) voluntarily
filled out the questionnaires. I report on her results, however as she was not in the age
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range of this study and was not officially a participant in the study, I did not consider her
results in any conclusions or findings.
Given the low number of participants, statistical testing is not performed to
compare responses and the results of Affective Benefits and Costs of using G2G will be
reported for each participant individually. Thus, this part is not included in the body of this
dissertation. The results of grandparents will be presented individually for each grandchild
As Boy1 was the only eligible child participants who took part in the questionnaire, I will
report on his results individually for each grandparent.
Overall, G2G scored higher on each measure of benefits and lower on all
measures of cost for grandparents. Comparing the benefits and costs of using G2G half
way and at the end of the study shows that the benefits increased and costs decreased in
most cases gradually over the use of G2G. Interestingly “Unmet Expectations” increased
after introducing G2G to families, however it decreased in the second half of the study. It
seems introducing a new technology created some expectations for grandparents which
led to feeling of sadness and disappointment. However, they gradually managed to adjust
to the new situation.
In the following, the ABCCT results of grandparents will be presented individually
for each grandchild in Figure Q.2. to Figure Q.16. Boy1 and Boy 2 were the only eligible
child participants (Girl 2 was younger than age range of ABCCT). However, as mentioned
in the chapter, it was very hard for Boy 2 to understand the questions regardless of my
attempts for explaining the questions with the help of his mother. Thus, Boy 1 was the only
eligible child who took part in the questioners. I will report on his results individually in the
following.
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P.3. Family1-Grandmother

Figure Q.2. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandma1 with Boy1
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Figure P.3. Average benefit and cost over time for Grandma1 connecting with
Boy1
When connecting Grandma1 with Boy1, G2G scored higher on each measure of
benefits and lower on all measures of cost comparing to prior mode of communication. In
most measures the benefits of using G2G increased and the cost decreased over time
comparing the half way result and the end. While, “Thread to Privacy” decreased by
introducing G2G, it did not lower over time in the second half of the study.
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Figure P.4. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandma1 with Girl1
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Figure P.5. Average benefit and cost over time for Grandma1 connecting with
Girl1
When connecting Grandma1 with Girl1, G2G scored almost the same as the prior
mode of communication. The fact that G2G did not provide any significant and direct
benefit in average was not surprising as Girl1 was not in the range of the target age and
she showed hesitation in participating from the beginning and she did not end up the
system very frequently. However the average cost decreased over time.
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P.4. Family1-Grandfather

Figure P.6. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandpa1 with Boy1
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Figure P.7. Average benefit and cost over time for Grandpa1 connecting with Boy1
In total, G2G provided more benefits for Grandpa1 to connect with Boy1 in
comparison to prior communication before G2G. However, these benefits stayed the same
or decreased slightly in the second half of the study. That may be due to the novelty effect
and enormous usage of G2G between Grandpa1 and Boy1 in the first half of the study. In
average, the cost of using G2G stayed the same in comparison to the prior method of
communication. In fact, introducing G2G created some minor unwanted obligations for
Grandpa1 to communicate with Boy1.
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Figure P.8.

ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandpa1 with Girl1
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Figure P.9. Average benefit and cost over time for Grandpa1 connecting with Girl1
Interestingly, when connecting Grandpa1 with Girl1, G2G scored lower than the
previous mode of communication. While this might be due to limited usage of G2G by
Girl2 but the extensive usage of G2G between Grandpa1 and Boy1 might also contributed
to this if Grandpa1 started to satisfy with communication with G2G with Boy1 and start to
compare and desire the same level of communication with Girl1.
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P.5. Family1-Boy 1

Figure P.10. Average benefit and cost over time for Boy1 connecting with
Grandpa1
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Figure P.11. Average benefit and cost over time for Boy1 connecting with
Grandpa1
Overall, G2G provided more benefits for Boy1 to connect with Grandpa1 in
comparison to prior communication before G2G. These benefits stayed the same or
increased slightly in the second half of the study except “Presence in Absence” which had
a minor decrease in the second half. On average, the cost of using G2G decreased in
comparison to the prior method of communication but stayed the same in duration of the
study for G2G. The detailed results in Figure Q.10 show that, introducing G2G created
some minor unmet expectations for Boy1 at the beginning but then it returned to the same
amount as before.
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Figure P.12. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Boy1 with Grandma1
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Figure P.13. Average benefit and cost over time for Boy1 connecting with
Grandma1
Similarly, G2G provided more benefits for Boy1 to connect with Grandma1 in
comparison to prior communication before G2G. Interestingly, the detailed results in
Figure Q.12 show that G2G was successful in providing a private channel for Boy1 to
connect with his grandmother in comparison to prior method of communication such as
Skype calls when it was mainly part of his parents communication with the grandparents.
Overall, G2G provided more benefits for Boy1 to connect with his both
grandparents and decreased the cost for him to communicate with Grandpa1.
Interestingly, while the cost decreased in the first half of the study, it went up in the second
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half and scored even higher than the prior communication. This is mainly because of the
measure of unmet expectations. This is not surprising, considering the less usage of
Grandma1.

P.6. Family2-Grandmother

Figure P.14. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandma2 with Girl2
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Figure P.15. Average benefit and cost over time for Grandma2 connecting with
Girl2
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Figure P.16. ABCCT results comparing the communication before the study
(Phone, Skype, FaceTime, …) and G2G for Grandma2 with Boy2

324

Figure P.17. Average benefit and cost over time for Grandma2 connecting with
Boy2
Overall, G2G provided more benefits for Grandma2 in communication with both
Boy2 and Girl2. However, none of the benefits’ measures have any change in the second
half of the study in comparison to the first half of the study. Considering the limited
communication Family2 and less emotional connections between Family2_GP and
Family2_GC, one can argue that communication technology, albeit fun and engaging, can
provide some affective benefits for families, yet still the strength and the improvement of
this communication is nurtured offline.
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Appendix Q.
Field Study (Study 2):: ABCCT Questionnaire
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