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Abstract:

This thesis explores contact between grandparents and grandchildren over distance. This was done by
designing, implementing and deploying a technology probe to two families in Australia. Based on this
deployment, | elicit and discuss themes important to consider when designing technology for
communication between grandparents and grandchildren living apart.

Subsequently the technology probe was deployed to families having grandparents in Australia and
grandchildren in Denmark. Based on this deployment, | analysed how their communication was affected by
the time zone differences. This was done based on existing theoretical terms on time and events. Finally, |
discuss how technology can be designed for communication between grandparents and grandchildren
living in different time zones.
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Introducing the Research Papers

The main part of this thesis comprises two research papers: [Vutborg; 2010a] and [Vutborg; 2010b]. Each of
these is written exclusively on the 10" semester of my study and neither has been submitted as part of the
9™ semester project in any way. Furthermore, [Vutborg; 2010a] has been submitted to NordiCHI 2010 in a
revised version.

Common for both papers is:

1) that the domain includes children and
2) that what is investigated is contact over distance, i.e. where the child and another person is distributed
in space.

Introduction

The majority of modern family households comprise no more than two generations [Williams et al.; 2005].
One or two adults, who might be parent(s) for one or more children. The older generation, the
grandparents, lives in their own household. This physical separation between grandparents and their
grandchildren almost inevitably makes it harder to develop and maintain a close relationship between the
two. Social circumstances such as parents getting divorced can further exacerbate these opportunities.
Studies show that a close relationship is important for the well-being of both grandparents and
grandchildren [Kornhaber; 1996][Kornhaber et al.; 1981]. The geographical separation and the inadequacy
of current mainstream technologies (telephone, webcam) pose a threat to the development of this
relationship. Grandparents, or other distant relatives, find it hard to get the child engaged in a conversation
over the phone [Ballagas et al.; 2009]. This is the case for most children until they reach 7 or 8 years of age
[Ballagas et al.; 2009]. The child is often bored by talking on the phone and will much rather roam the
house or play with friends [Ames et al.; 2010].

Shared Activities
Triggered by these issues, | formulated the first research question:

How can technology be designed to improve contact between grandparents and
grandchildren living apart?

This research question is explored in [Vutborg; 2010a] by providing shared activities for grandparents and
grandchildren distributed in space. This idea was inspired by popular collocated shared activities, as
“Reading books and telling stories together” [Kennedy; 1992] and “Talking together about recent events in
each other’s lives” [Kennedy; 1992]. | hoped that the contact between grandparents and grandchildren
would be better, more giving or more fun if they could engage in such shared activities together.

To provide such shared activities for grandparents and grandchildren living apart, and to collect adequate
data to be able to answer the research question, | designed, implemented and deployed a system in a field-
study. The system provides three types of shared activity over distance. The grandparent and
grandchildren can share oral reading of children’s book stories, they can share personal photos taken by




camera phones, and they can draw to each other using coloured pencils. Other types of functionality, listed
in Appendix C, were envisioned, but never implemented.

The system was deployed in two Australian families, and whenever it was used, its use was recorded to
provide the foundation for the subsequent analysis. The recordings consisted of video and audio, and a log
file of use (see Appendix D for an excerpt from the log file).

The field study revealed that the families appreciated the system. The vivid telling of fictional stories, the
ability to share personal photos and the creativity shown with the pencils indicates that both grandchildren
and grandparents really enjoyed the storytelling sessions and bonded during so, by sharing the same
conversational context. The study also showed that parents play an important role as facilitators of contact
between their children and the grandparents, making sure the technical setup works, making sure that the
children do not fight over control and surfacing ideas for activities. It was also observed that children
generally behaved differently depending on the time of day when they used the system. During the day,
they would be really active, and later on the day, e.g. after dinner-time, they would want to be told a story.
This shows that children’s daily rhythms, and how that affects the activity level of the child, must also be
given thought when designing technology to be used partly by children. Finally, the grandparent played an
important role during the storytelling sessions, as s/he would suggest activities matching the mood of the
grandchild, whether that was teasing, playing with photos, or telling stories.

This study also revealed a preference to use the system in the evenings, and it was thus expected that
grandparents and grandchildren would face further challenges maintaining or building a relationship when
they live in each their part of the world, and thus in each their significantly different time zone.

Time Zone Differences
Triggered by the expected challenges families have by communicating across time zones when children are
involved, | formulated the second research question:

How do time zone differences between grandchildren and their adult relatives affect their
communication and which consequences does this have for design of technology for this
domain?

This research question is explored in [Vutborg; 2010b] by deploying a system in a field study to two
families, each of which had grandparents living in Melbourne and grandchildren living in Denmark. The
system consisted of the Storytelling component, presented in [Vutborg; 2010a] and developed by me on
my 9™ semester, and the Collage component, presented in [Vetere et al.; 2009], which was slightly
modified for this study.

The results indicate that the time zone differences made communication troublesome and that day time
responsibilities can hinder the opportunity for young grandchildren to engage in contact with their adult
relatives. The misaligned daily schedules can by itself hinder communication between children and
relatives, as children might not even think about communicating with their remote family when they have
time for it, for example when it is morning for the children. The time zone differences also makes parents




important for scheduling sessions of contact, a task which the young children in the study did not do
themselves.

The study also shows the importance of considering the easiness with which the children can use the
technology, when designing technology to be used across time zones. Children may have daily routines
which make them get up really early in the morning, before their parents, which may be the only good time
to engage in contact with grandparents or other family members living in another time zone. However, this
still needs to be balanced against the domestic rules many families have regarding use of technology
(computers) by their children [Rode; 2009].

The study also confirmed, in line with [Vutborg; 2010a], that synchronous communication with voice can be
really beneficial, when a conversational context is provided. However, the time zone differences somewhat
compromised the possibility for such synchronous sessions to be conducted. This makes it important to
consider supplementing synchronous interaction forms with asynchronous ones to improve the possibility
for some type of contact to arise.

Conclusion

When taking all fours families, who are presented in the two papers, into account, it is clear that the
general idea of providing conversation context is working well, whether or not time zone differences are
involved. Whether or not it is better than a telephone or Skype conversation is not investigated in this
study, but other research has confirmed this to be the case [Raffle et al.; 2010].

It is also interesting to note, when looking at the use patterns from the four families, that interaction during
Storytelling sessions were different depending on the amount of grandchildren who participated. If only
one grandchild participated, with one/two grandparents, interactions were generally more submerged in
the activity they conducted, e.g. in the reading aloud of a story. If two grandchildren participated
simultaneously, it was generally much more playful and each activity was more quickly replaced by another
activity. This finding makes it interesting to investigate if this really is the case, i.e. how interaction changes
depending on the amount of concurrent interacting children.

Future work could also involve investigating how communication between children and adult relatives
growing up in different countries are influenced by different native languages. If a child grow up in another
country than a dear relative, it might induce the risk that the child prefers to speak in his/her own native
tongue, and hence only reluctantly will speak in his/her relative’s native tongue. However, further studies
are needed to investigate if this is a real problem. It could also be interesting to explore how
communication between grandchildren and adult relatives is influenced by cultural differences, e.g. if one
lives in Europe and the other in China.
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ABSTRACT

Grandparents feel revitalized when they get a grhifdi
However, the physical separation between grandpaesmd
grandchildren that often exists today makes it &arib
develop a heart-felt relationship. Current mairestretech-
nologies, as the phone, are inadequate for devajagich
relationships when children are involved. This pape
presents the design, implementation and deployroért
system exploring how technology can be designedallé&é
viate this problem. Based on the deployment, foupodr-
tant themes for designing technology for distriblubeter-
generational bonding are elicited and discussee. folr
themes areConversational Contextto have something to
talk about), Facilitation (to be given the opportunity to
talk), Diversified Interaction Formgto maintain attention
of the child) andSupportingGrandparent caring for grand-
child (to adapt activity to the mood of the child).

1. INTRODUCTION

In current western-based lifestyle, the majorityfamily
households comprise no more than two generatio8k [1
One or two adults, who might be parent(s) for onenore
children. The older generation, the grandpareiteslin
their own household. This physical separation betwe
grandparents and their grandchildren almost inblita
makes it harder to develop and maintain a closgioglship

older than 8 years old can be made interestedgaging in
distributed contact with their grandparents if sackivities
are provided.

Related work concerning the importance of a goaahdjpa-
rent/grandchildren relationship is presented fifshowed
by an overview of previous research on using teldgyoto
facilitate contact between distributed grandpareatsd
grandchildren. The process of designing and imptgimg
the system is then presented, followed by its depént.
Finally, findings from the analysis are presented alis-
cussed by eliciting important themes for desigrieghnol-
ogy to support distributed intergenerational bogdin

2. RELATED WORK

Kornhaber [8, 9] conducted a 3-year sociology study
volving 300 sets of grandparents and grandchilcaad
found the grandparent/grandchildren relationship b
important for both grandparent and grandchild. Kaitver
et al. found the grandchild-grandparent bond tsdeond
in emotional importance only behind the parentetiiond
[9] and that Grandparenting provided many elders with
meaning and joy in their live$8]. For the grandchildren, a
good relationship with their grandparents makesntliell
emotionally secure, having them as a “backup” iith
parents fall away and provides them almost uncooit
love [8]. Kornhaber also found that shared grandpa-

between the two. Social circumstances such as fsarenrent/grandchild activities build up the child’s fsesteem

getting divorced can further exacerbate these dppiies.
Studies show that a close relationship is imporfantthe
well-being of both grandparents and grandchildr@nd].
The geographical separation and the inadequacyroért
mainstream technologies (telephone, webcam) ptiseat
to the development of this relationship. Grandpisenr
other distant relatives, find it hard to get thddlengaged
in a conversation over the phone [2]. This is theecfor
most children until they reach 7 or 8 years of Eje The
child is often bored by talking on the phone ant much
rather roam the house or play with friends [1].

Collocated talk between grandparents and grandeiilds
often submerged in ongoing activities [5]. By meidig the
collocated activity of storytelling, the system geated in
this paper provides geographically separated gianeddps
and grandchildren with shared activities duringsges of
synchronous contact. The goal is to explore ifdieih not

[8]. Thus it is clear that a good grandparent/gchiidren
relationship is important for both parties. Onegmbial way
such relationship can arise is through shared catéal
activities. Kennedy [7] asked in a sociology stugigl
young adult grandchildren to write down which sldare
activities they had with their grandparents. Basadmore
than 1000 nominations for types of activities, Kedyn
generated 29 categories for different types of dpan
rent/grandchildren shared activity. Examples ofhsuate-
gories are attending church togetherand “spending the
night at grandparent’s house

Current synchronous mainstream technologies thatighe
contact opportunities for geographically distriklifgersons
use an audio channel or a combined audio and iHen-
nel, but these technologies all pose challengesuocess-
ful bonding when a child is involved. Ballagas Etfaund
that “young children [...] have difficulties articulating



clearly with words alontand that ‘thildren up to 9 years
old had difficulties staying engaged in the phooeversa-
tion” [2]. Ames et al. found that when children weretjza
ipating in video chat sessions with remote familgmiers,
all children they observed had a hard time sittatit} in
front of the camera. They would much rather roaouad
in the house, thus making the family members atother
end of the video chat unable to see and hear tike[¢h

Previous research has in various ways tried to uitita
children’s interest in synchronously communicatiwgh
remote relatives using technology. Yarosh et &) [uilt
the ShareTable system, aimed at parent/child cortdere
a combination of a camera, a projector and spgcigkc-
tion surface allowed the child and parent to shéegving
of physical artifacts. Evaluation showed that thar@Table
system was well-received by both parents and anldmd
preferred over regular videoconferencing, althowsgime

children had a hard time understanding how theegsyst

worked. Vetere et al. [17] made the Collage sysfem
exploring intergenerational distributed play. Therglpa-
rents and grandchildren could send photos andhtessag-
es from a mobile phone to the system, and bothdctign
manipulate these objects on each their touch samemmi-
tor. Manipulation would be synchronous replicatedthie
other household. Evaluation showed that both gtaiidc

dren and grandparents enjoyed the new types offyblay

activities the system offered. Modlitba [11] deysdd the
GlobeToddler system making the child able to syachr
ously communicate with a travelling parent. Thegp&ican
record audio comments and take pictures and seamd th
the child (asynchronously), who is supplied withisterac-
tive doll based on a Nintendo Wii remote controll&then-
ever the child uses the doll, the parent is natifod this,
and can choose to engage in synchronous activity thie
child e.g. by making an avatar jump. Evaluationvebd
that both parent and child really enjoyed the systeut it
also showed that the child sometimes found theatwifus-
ing to use and not consistent enough. Raffle €tlal. cre-
ated a custom-made device to be used by grandpaaadt
grandchildren for shared reading of physical stwogks. It
included an audio channel and page-censoring témtyo
to make it possible for the grandparent to deteenifrthe
child was on the same physical page. Evaluatiorwedo
that it made children more engaged in long-distacure-
munication than when they used Skype and that tladity
of the intergenerational interactions improved &sl.\W his
device, together with the Collage and the GlobeTardd
technologies, especially inspired the researcheptes in
this paper as they attempted to provide childrech tueir
relatives with distributed activities in a similaay.

3. RESEARCH DESIGN
Previous referred research [11, 19, 17] explored ho

facilitate synchronous contact between family memmbe

living apart by introducing custom-made technolagyhe
family homes and by interviewing the participanthis
paper is the outcome of a similar approach, whesgstem

was designed, implemented and deployed to partingpa
families. The family members were interviewed befand

after they had used the system. The pre-use istgreen-

tered on challenges of maintaining contact withngdcil-

dren living apart. The system explored distribuitet@rge-

nerational contact by mediating an existing andocated

shared activity. The post-use interview centeredhan the

system facilitated distributed contact.

3.1 Case

As grandparents and grandchildren participate inoua
types of activities when together [7], it was neceyg to
select a point of foci for exploration. The shawedivity
storytelling was selected because it was judged feasible to
mediate over distance (which it probably would lzeder

to do for Kennedy [7]'s category okating out with grand-
parent). Storytelling is in the context of this paperfided

as theoral activity of telling that is, conveying a story from
one to another. In the context of this paper, aysi® de-
fined as one of two things. A story is eitlreal, for exam-
ple about daily life, mapping to Kennedy [7]'s agbey of
“Talking together about recent events in each othieves

or fictional and read out loud, mapping to Kennedy [7]'s
category of Reading books and telling stories together
Thus the goal is to mediate both telling of real &otional
stories in the system.

4. THE STORYTELLING SYSTEM

The goal of the storytelling system is to expldrgrand-
parents and grandchildren find it fun, meaningfudl poss-
ible to share activity over distance and, if thisthe case,
how they choose to do it. The system had to require
intervention from researchers during use as thisrmi@lly
would be annoying for the participating familiesdatius
hinder use. The age of the participating family rbens
also had to be taken into consideration. Childeuld find
the system boring and the grandparents could bmiint
dated by the system, both cases resulting in pgateiess
use. Overall, the system therefore had to be easge and
contain a few, carefully selected but intriguincgatfees
which would be relevant for the household’s endedwo
get more in touch.

The system presented in this paper can be condidere
technology probe [6]: it has data logging capdbsit it is

an early design, and the goal of the subsequetysism@f

its use is to exploréow it is usedrather than usability.
Regarding data logging, the system was equippeth wit
recording capabilities for making all communicatiand
interaction available for subsequent analysis.

4.1 Conceptual Design

The conceptual design of the system was inspired dy
rosh, who built the ShareTable for shared viewihglysi-

cal objects [19]. Adapting this to a less physical teah

but with the same objective — shared viewing - ghstem
was designed to allow sharing dftual objects, through a
shared displayThus the system was made to consist of two
LCD monitors and two computers, one set for eaalséo



Communication via audio channel
using table microphones and loudspeakers
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Figure 1: Conceptual overview.

hold. The shared display was implemented by regifiga
one household’s interaction with the system onntloaitor
in the other household and vice versa, thus folgwihe
What You See Is What | Ssmncept [14]. The system was
furthermore equipped with an audio channel throwgich
grandparents and grandchildren could talk to edlobraas
on a normal phone. An important part of bondingegting
to trust each other and research shows tha¢éch plays a
significant role in [the] developméhof trust [5]. Research
also shows that trust indeed can develop in a aoe-fo-
face situation [3]. Thus, as the motivation behthd re-
search grounding this paper is to improve bondietyvben
grandparents and grandchildren living apart, aricacidan-
nel was deemed necessary. Supplying the systemarith
audio channel also conveniently solves the poteigsue
of asking children, just in the process of learnhmyv to
read and write, to communicate using a text-onlylioma.
Figure 1 illustrates this conceptual design.

As the system had to be constructed on a limitethéty it
was built of mainstream available technologieshtwird-
ware and software-wise, combined in a novel wayhEa
household was equipped with a table-based micraphaod
a set of loudspeakers to allow an audio-channebdo
opened. This approach was preferred over provitieap-
sets as it would allow multiple people to talk ate in both
households, and as children would not have to putead-
sets before audio contact could be made.

4.2 Interaction and Interface Design

The visual interface made available to the housEhobm-
prises two partsinitiation of storytelling sessionand ac-
tive storytelling sessiongOne household can at any time
choose toinvite the other to participate in a storytelling
session, and the other household then have thenofii
either accept or deny the invitation. Whenever boaese-
hold invites the other, a telephone sound is plapedoth
households, to draw attention to the system. Upmnem
tance of the invitation, the interface factive storytelling
sessions is shown. Both households can close #séoaeat
any time by clicking on the red cross in the taghticorner
(see Figure 2). To keep the system simple, andldova
grandparents and grandchildren to help each otberthe
system even over distance, the visual interfadddatical
in the two household§his interface is illustrated on Figure

2. Supplying both households with the same interfac
make it easier for them to help each other is puresly
shown to be effective in establishing common grobee
tween two distributed persons when the objectivierione
to help the other [10].

The interface for active storytelling sessions aorg two
conceptually different parts. One part isskared visual
space[10], where everything shown, and all actions done,
is replicated to the other household, hence inceffeaking

it a shared space. Having such a shared spaceumndio
improve communication between distributed peopl@].[1
The other part idoolbars where the different mediated
storytelling activities can be initiated from. Thdsstinction
can be seen on Figure 2. The shared visual spasealera
signed with an unlimited amount of empdides (as in
PowerPoint) which both households can navigate detw
as they desire using the left and right arrows. fbllewing
describes the different types of objects availablethe
system for insertion on slides.

Fictional stories

The first type of mediated activity made availabtecerns
telling fictional stories. When a fictional book is read aloud
in a collocated setting, both the grandparent aaddghild

> N =l € a

Figure 2: The interface design of an active storyténg session
where the first page from the fictional book “PeterRabbit” is
chosen. The large white area in the middle is thénared visual
space. The bottom row is the photo toolbar. The topw tool-
bar contains the books and the coloured pencils.



Figure 3: Using the arrows, ten story books can beead.

can touch the book, see the book and influencechioéce
of book to read. This was mediated in the systemmaking
10 different children’s books available in the tmml sec-
tion, as seen on Figure 3. Both grandparents azdghil-
dren are given the opportunity to select bookstmrand to
navigate the pages in a chosen book by pressindeftie
and right-pointing arrows. When a book from theltao is
selected in one household, the same book is showthe
monitor in the other household. The same is the gdsen

navigating pages. The hope was that these sharekksbo

would make grandparents and grandchildren intedeste
reading aloud stories to each other.

Real stories
The second type of mediated activity made avail@iole-

Figure 4: The coloured pencils and eraser-tool.

choose to do it. Sharing books and personal phstesll
in line with previous research concluding that ifgees for
children ‘should [...] elicit sharing or storytelling2].

Coloured pencils

A series of coloured pencils and an eraser were adsled
to the toolbar section (see Figure 4). These pereh be
used to draw on top of story books, photos andkoiides
and the eraser can be used to erase it again.ekg parent
knows, children love to paint. It was hoped thaildtkn

would use these pencils to perhaps make paintiogshé
grandparent or that grandparents would use thasalpéo

tease the grandchild, a trend Ballagas et al. f@raddpa-
rents would use toehgage the children in the conversa-
tion” [2]. Ballagas et al. also found that childrengeneral

cerns tellingreal stories. When the grandparent asks theirare more inclined to express their ideas througtomt¢han

grandchild Wwhat have you been doing to@iyon the
phone, the grandparent expects the grandchildltstteies
about his/her day. With the purpose of making cosation
easier around those types of questions, the systam
designed with the possibility to share photos. sThias

through words [2], a finding the pencils hopefutlypport
well. Finally, touch-enabled LCD monitors was usébis
would allow children to paint with the pencils dretmoni-
tor as they would have done on paper. More thanpame
son would also be able to interact with the syssamulta-

done by supplying a designated camera phone foln eacneously without having to fight over control of theouse.

household to use at their own discretion, whetiethie
house or “on the run”, and then allow the househdtl
share these photos in the shared display. It wpschthat
these photos would prove to be a valuable addftogues-
tions as “what have you been doing today” by making
easier for especially children to remember whiocbries
about their daily life they could tell. Figure fustrates how
these photos are made available in the bottom daoabc-
tion. Both households have the possibility to daaghoto
from this toolbar into the shared visual space. Wa@hoto
is taken by one household’s mobile phone, it i<gdain

the photo toolbar ifboth households. The idea behind this

decision was to make a scenario possible whergridued-
parent would drag a photo taken by the grandchild ihe
shared visual space and ask “what are you dointhig
crazy photo?”, thus prompting conversation. An mitkd
amount of photos can be inserted on the same glid#ps

However, the mouse would still be visible for ukdeasired.

4.3 Technical Design

The system was implemented in 1% month time byglei
researcher. The audio channel between the two holdse
was implemented using an existing piece of audioroa-
nication software [16]. The interface displayedFigure 2
was implemented in a C#-based Windows Forms cliént.
communicates with a Microsoft SQL Server database i
real-time to ensure that actions from both housihaire
replicated in the other household. Finally, phaos taken
with a Nokia 7610 camera phone, and via MMS seranto
e-mail address. A C#-based console application #en
tracts these photos from the e-mail address ataeqier-
vals, saves them in the SQL Server database arslthdd
photos to the photo toolbar in both households. fEuh-
nical design is illustrated on Figure 6.

can be moved around and photos can be resized witho 5 pEpLOYMENT

maintaining proportions.

Sharing books and sharing personal photos sereegotl
of exploring if grandparents and grandchildren finfdin,
meaningful and possible to tell stories or talkghmerson-
al experiences over distance and if this is the,dasw they

The system was deployed in a field study with tvaatipi-
pating families. The objective was to get an un@aeiding
of how the grandparents and grandchildren usedybtem
to augment their contact. The families receivedemune-
ration but had the costs of their involvement ceder

Figure 5: The photo toolbar. Using the left and ridpt arrows, all photos can be seen and inserted.



//\

Server computer

a

interactions

C# application extracts
photos from gmail and
inserts them in database,

S

Gmail server

Full-duplex audio channel

Queing and dequeing

Grandchildren household-\ &

£
Grandparent household

Household setup

\

.

+—~Adding photos to photo toolbar-

C#-based Windows ! ‘
client
Ll =

t Photos via MMS to email L

Figure 6: Technical overview of the system.

5.1 Participants

Participating families were recruited through acaitestaff
at the University of Melbourne. Each family hadnteet a
basic set of requirements to be selected for pation.
Both households in the family had to be locatedtha
greater Melbourne area. The parents had to haveaat
one child aged between 4 and 8, and the grandsahet
to live in their own household and require no exé¢rccare.
These requirements were put in place to ensure theat
family would, and could, invest the time requiredgener-
ate useful data. The participating families had plete
freedom regarding frequency, content and time ef Gev-
eral families volunteered to participate in thedgt@among
which the following two families were chosen. Famil
consisted of two children aged 5 and 6 and two dpan
rents. They kept in contact using the phone aneddliv
around 30 km. from each other. Recent shared tetvi
between the grandparents and grandchildren inclibded
children having sleepovers at the grandparent Hmlde
baking, and going to science museums. Family 2istats
of three children aged 2, 6 and 8 and two grandpsre
They also used the phone to keep in touch, and Bveund
20 km. from each other. Recent shared activitietude
looking at books together, reading stories andtajn

5.2 Method and Data Collection

When a family had agreed to participate in the \stigken-

tical set up dates were scheduled with both houdstto

minimize the amount of time one household wouldehav
non-working system. At the scheduled date, twoaeders

drove to the two households. The following procedwas

then followed for both households in both families.

First, a semi-structured interview was conductdtk ihten-
tion of this interview was both to “break the ideétween
the household residents and the researchers betimpor-
tantly to achieve a basic understanding of how Huatse-
hold communicated with the other household. Amadmg t
guestions asked were how they currently stay intazn
with the other household and which problems theyeha
experienced with this. Second, the system computdrthe
19inch touch screen monitor were installed in tloede-
hold. To facilitate use, the touch screen was placea

central, high traffic area in the household, sushoa a
kitchen table. The computer and the keyboard watdem
away as much as possible. The mouse was kepteviaitd
usable. The computer was wirelessly connected & th
household’s existing ADSL-based internet connec{alh
households had that already). The family was inéatrthat
they could use the system in whatever way theydagurit-
able or exciting. After having briefly demonstrafirthe
available toolbars, made sure the audio channdtedoand
instructed the household’s residents on how to gdmdos
from the camera phone, the two researchers lefhtiuse-
hold. While the family had the system installeds g#ystem
was monitored remotely and technical problems were
solved as quickly as possible. Every time the fami#ed
the system, a screen capture program [4] recoragd b
what was shown on the touch screen and their vailke
This happened automatically in the background witho
interfering with the use of the system. This wappber
mented by a log file with time stamped entries vérg
time a household tried to initiate a session, wthet re-
sponse was from the other household (“accept” enit)
and how long initiated sessions lasted. When tletesy
was collected from the households again, a secend-s
structured interview was conducted investigating libey
used the system, what they liked and disliked amitlwv
tools they used the most. During both the pre- post-use
interview, the most valuable comments came from the
grandparents and the parents, as the grandchijgmeerally
had a hard time maintaining focus on the interview.

The system had to be deployed sequentially to the t
families for technical reasons. To harvest enougta énd
ensure that system usage routines developed, theded
duration of a deployment in a family was four weelda-
fortunately Family 1 only had the system for 14 siap
they chose to opt out, presumably caused by la¢kmf to
use the system in the grandchildren household.chopen-
sate this, Family 2 was given the system for amereded
period of time, a total of 45 days.

5.3 Data Analysis

Even though storytelling activity was the activibe sys-
tem was built to facilitate, it would limit the dygais if



storytelling activities were the only area of irst; as the
nature of a technology probe is to explore the omkmand
as the participants cafuse them [the probes] in unex-
pected ways[6]. Vetere et al. observed grandchildren and
grandparents together in collocated playgroupsdarived
categories for shared collocated play [17]. Amohgse
categories ar@nstruction (e.g. how to use an objecper-
formance(e.g. singing a songpame(e.g. playing with a
ball) andjoking (e.qg. telling an obvious lie). Besides story-
telling activity, these four categories further ked as
inspiration for types of shared activities to lofak in the
analysis. Using Grounded Theory [15], inductive Wno
ledge was created in the following systematic walhe
video recordings of the storytelling sessions, %4rk in
total, were transcribed in columns. The first catucon-
tained a direct transcription of the speech. Tremisé col-
umn contained a description of what they did in shared
space (e.g. “Grandparent inserted a photo”). Dutimg
process, whenever an interesting event occurrésl,vihs
noted in a third column, representing tirepertiesin Open
Coding. A total of 238 properties were identifiaghich
were subsequently categorized as 47 diffepggrgnomena
Using Axial Coding, connections were made betwéesd
phenomena, resulting in 12ategories Using Selective
Coding, these categories were divided among ttivemes
each of which is central to the use of the systatheach of
which is treated in the next section. This prodesk 31
hours to complete.

6. FINDINGS

The analysis revealed several instances of suctessd-
iation of collocated shared activity and even insts
where existing types of activity were mediated imavel
way. This is supported by video recordings fronthbo
families showing the grandparents and grandchildrawn
ing a really good time together.

6.1 Observed activities

A total of 17 sessions were conducted, two by Farhjl
and 15 by Family 2. Family 1 used the system ftotal of

30 minutes, while Family 2 used it for 5 hours @hdhi-

nutes. The average length of a session was 14 esinvith

a maximum length of 33 minutes. Most eager to atsti
sessions was the grandchildren (59% of all attemptawv-

ever an indeterminable amount of these attemptthéds
mother initiating.

Reading stories aloud

Reading the fictional stories aloud was a populiviy
among grandparents and grandchildren. Most oftea, t
grandchild chose the story, which the grandpaitesm tead
to the grandchild, adapting his/her voice to tloeystharac-
ter. Sometimes the grandchild got really into tteeys and
did nothing else than turning the page of the badien
instructed to by the grandparent. The longest sessith a
grandchild 100% immersed in story reading lastedelto
17 minutes. This is very similar to the way one tbé
grandparents reported s/he told stories with catled
grandchildren by sitting with the grandkids, reagdastory,

letting the grandkids turn the pages and chosestbgy.
Beside these sessions, where the grandchild séichgdor
a long period of time, the story books often proadpton-
versation. The grandparents often explained thenmgaof
words and asked questions about the story to thadgr
child, who eagerly answered. The grandparentsralsted
the story to the real world, e.g. by elaboratingeaostory
item (e.g. explaining where Eucalyptus trees grewaose
a Eucalyptus tree was present in a story). Thieig simi-
lar to activities the grandparents reported doiritty wollo-
cated grandchildren, where they during reading adkis
explain concepts or elaborate on the story. Otiheed, the
grandchildren were really active during the gramdpts
reading out loud. A common action by the grandchitd
was to paint on top of story characters, which adusoth
parties. In one episode, a grandchild painted peEsson
top of a story character, which prompted the grawttier to
say ‘Ohh, he’s got measléswhich made the child laugh.
Some stories also made the grandparent and gradehcxai
out specific lines from the story by yelling thadiinto the
microphone, which also amused both parties. Thedypa-
rents also often suggested that the child read ok lomit
loud. The child agreed to do this only a few timasd the
child’s reading aloud lasted only a few pages hefibre
child lost concentration or literally asked thergtparent to
read instead. During these attempts of the childetad
aloud, the grandparent helped with the reading oy p
nouncing difficult words to the child, who then egped the
word.

Drawing and sharing personal photos

The photos taken by camera phone turned out toigeov
opportunities for talk as well. During the time waehe
system was deployed in the families, family 1 aachify 2
took and sent 17 and 77 photos, respectively. k& epi-
sode, a photo of a papier maché dinosaur made &y th
grandchild was shared, and the grandchild eagedweared
all the grandparent’s questions about her/his imeaOther
photos induced similar patterns of talk. The apiid resize
inserted photos also proved to trigger laughtearrexam-
ple, one granddaughter inserted a photo of her ddcteth-
er, and said Then | make it [the photo] biiig [taller] and
them | squash him [minimize width dramaticdlly[rhis
caused the grandparent to rephytat does that fell like,
squashing your brother? Does that feel gdbdmhich the
grandchild answered with loud laughter andyas' The
coloured pencils were also often used combined thith
photos. This is exemplified on Figure 7 (on thetreage),
which is a screenshot from the video recordingeyg a
grandparent and grandchild drawing on top of a qhuit
the grandparent. The coloured pencils were alsd ust-
out photos and story books in various ways. Theyewe
used for playing games, specifically tic-tac-todene the
grandparent had one colour, the grandchild ano#ret,the
tic-tac-toe board was drawn with a third coloureyhvere
used to write messages, as “Hello”, to the othet. @dey
were also used, mainly by the grandchild, to malesvihg
to the grandparent (e.g. a rainbow). Playing gatogsther,



and drawing pictures, either together or for eattterp are
activities both participating families reported wealso
typical in a collocated, non-mediated setting.

Teasing

Several episodes of mutual teasing could also lsergbd
in family 2. At one point, the grandparent saikhis is the
tale of Peter Rabbit when the grandchild just moments
before selected another story, which caused thig ¢bi
answer ho, it's not and the grandparent to laugh. Later,
the grandparent drew a story character blue, aithed he
was unaware who did it, even though the child scisge
the grandparent did it. This is a good exampléhefdrand-
parent teasing the grandchild in a way that woudl lve
possible in a collocated, non-mediated setting. giand-
children were just as teasing. Over time a patéznerged
where the grandchild, while the grandparent waslinga
aloud, used the white pencil to overwrite, hendeatifvely
erase the story text the grandparent was readindoad.
While erasing, the grandchild often laughed a &otd it
only got funnier when the grandparent started éseeback
by erasing the white spots, hence making the tesible
again. Another example of mutual teasing involvettch-
ing story books. While the grandparent was reading
loud, the grandchild suddenly selected anotherydtook
to tease the grandparent. However, the grandpatege
just to read aloud whatever was shown in front ioh,h
which made the grandchild laugh a lot. This episofle
rapidly changing story books went on for severaiutgs.

Bonding

When the grandparents from family two were intemgd
after they had used the system, they interestingbprted
that the system provided them with opportunitiaskfond-
ing that would not be possible in a collocatedisgitThe
grandparents agreed that one of their grandchildvere
pretty shy when s/he visited them, but that theesgnand-
child was 'much more freewhen s/he used the storytelling
system over distance, and that the grandchild jgtsaw
especially the grandfather as more relaxed. Thangke
can be related to previous research which fount shg
individuals fell less inhibited in an online (distuted in
space) setting than in an offline (collocated)isgtf13].

6.2 Deviating “one grandparent, one grandchild” use

The most common ways the families used the systas w
one grandparent interacting with one grandchildwEbeer,
the video recordings also reveal examples whereyosed-
child joined another grandchild in an existing s@ssand
examples where multiple grandchildren participagiedul-
taneously for the entire duration of a session.

The examples with more than one simultaneous ictie
grandchild varied a lot with respect to both thangichil-
dren’s mood and the types of activities conductedone
session, a grandparent was reading a fictionay stotwo
grandchildren simultaneously, who both answeredjbes-
tions about the story but otherwise stayed pasaigeim-
mersed in the reading aloud. In another sessioaremine
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Figure 7: A screenshot from the video recordings,h@wing a
grandfather and granddaughter having a good time tgether,
painting on top of a picture of the grandfather.

grandparent was reading aloud a story, both gralleh
were having a really good time together with thangipa-
rent. They used the pencils to draw on top of stirgrac-
ters, e.g. to make the character cry, which madbh twe
grandchildren and the grandparent laugh out loudorfe
time it was even observed that one grandchild liethe
other grandchild use the system, i.e. selectingoh How-
ever, just at often, the two grandchildren got amaoat
each other. When one grandchild was being readrg BY
the grandparent, the other grandchild entered temes
starting to touch the touch screen. This causedt gnéta-
tion for the first grandchild, exemplified by loyelling of
“stoooop or “you’re keeping it all to yoursélf signaling
that one grandchild preferred the other was nathimg the
touch screen. During the setupthe first family, when the
children were given control over the touch screwt,two
minutes passed by before one of the children statgng,
fighting over control. Interestingly, it only took few
seconds for grandchildren to change their moodnduri
sessions with two simultaneous grandchildren. Groersd,
the two grandchildren really enjoyed each othemteriac-
tions, and the next, they were really annoyed ah edher.
One session had participation of all three grardddm in
the second family, the mother and a grandparenb ofv
the grandchildren painted with the pencils, helbgdthe
mother, while the third grandchild played the fldioe the
grandparent. This illustrates the diversity of system.

The mother in the two families also proved to phayim-
portant role for successful use of the system leygitand-
children. The mother often intervened during acstery-
telling sessions, and by talking with the grandpteesche-
duled when the next storytelling session was gointake
place. The mother also initiated storytelling sessiand
fetched the child or the children only when she hztle
sure the grandparents were available and had tonea f
storytelling session. Similarly, she replied to itations
from the grandparent if neither of the children rdethe
ringing sound and then gathered the children. Ruses-
sions, the mother helped the children both to heestys-
tem, for example explaining how to enlarge picturrasd
suggested activities asvhy don’t you [the grandparent]



read a story to [the grandchild]? Several times the moth-
er also supplied visual clues to the grandparentitabur-
rent grandchildren activity. Once, when the chiid dot
immediately answer a question from the grandpartmet,
mother said $he has a cookie in her moutthus providing
the grandparent with visual clues from the grandcén
household. Finally, the mother educated her childhgring
sessions, warning one grandchild not to yell itit® ¢ar of
the other grandchild while both were using theesyst

6.3 Integrating the system into daily life

The first participating family never managed toeimiate
the system in their daily life, partly because ethnical
problems and partly because the mother did not hiawe
energy to facilitate use. However, the second farsilc-
cessfully integrated the system into their daifg lio a de-
gree where the children felt down when the systeas w
recollected from their household. Figure 8 shovemvon
the day most storytelling sessions were condusteowing

a clear preference for evening sessions.

Daily life in the grandchildren household also afésl

system use. The second family got into a routinerg/tthey
conducted storytelling sessions in the evening rigativo

grandchildren swapping the use of the system vathirly a
bath. During sessions, it was common for the griidic
interacting with the system to be disturbed by othatters
in the household, causing the grandparent to feseldure if
s/he still had the attention of the grandchild. Hystem
also affected the daily life in the grandchildresukehold,
exemplified by the grandchild escaping bed to hases-
sion with the grandparent and disobeying the mé&thel

to dinner because the system was more exciting.

7. DISCUSSION

7.1 Themes

Four themes are derived from the data and discustzted
to how the themes are important for supporting dpan
rents and grandchildren communicating synchronoorggy
distance and how these themes are important farefut
attempts to design technology with this goal in aniBven
though these themes are elicited based on empilizia
from grandparent/grandchild contact, it is imagitieat the
same themes are useful to consider when desigeitiy t
nology supporting contact between distributed paremd
children, e.g. in the case where one parent travkls

Conversational Context

Ballagas et al. found that children have a hara tgtaying
engaged in a phone conversation [2]. Based on asfoc
group study, Evjemo et al. concluded that parepizres
ciate communication technologies that provide cosee
tional context [5]. This paper presents an attetmptrovide
distributed grandparents and grandchildren withveosa-
tional context in a real setting. The telling aoftional sto-
ries, the ability to share personal photos andctieativity
shown with the pencils indicates that both grandcén
and grandparents really enjoyed the storytellingsiems
and bonded during so, by sharing the same conianaht

Noon

9pm 3pm

6pm

Figure 8: The numbers illustrate how many sessionsere
initiated at that hour on the day. No sessions weriaitiated
between midnight and noon.

context. This paper thus supports the need of aerea-

tional context found by Evjemo et al. [5]. It alappears the
system provided better opportunities for bondingntipre-
vious referred research have shown the telephom@acaif

it is used alone.

Facilitation

The way the system was used in the families sugdkat it
is important to consider the role parents play litating
contact between distributed grandparents and ghéiRdc
dren. This study shows that parents can greathease the
amount of bonding contact between the grandparamds
grandchildren. The parents are probably more awhthe
routines in the grandparent household than thedgtdh
dren are. This makes the parents important for ptig
the grandchildren to initiate contact at a timedaf where
the grandparents have a higher chance of beingabiai
The case of Family 1 shows what can happen if eeith
parent has the time to facilitate use, as bothrsreere
either not home or very busy at home during the weeks
this family had the system, resulting in very étsystem
use by the grandchildren. During sessions of conthe
parents also play an important role, by supportiregchild-
ren both technically and conversationally and mglsare
two concurrent interacting children are not fightitoo
much) over control. Thus when designing technoléay
supporting bonding between distributed grandparent$
grandchildren, it is important that the role of tharents is
considered as well and that parents are given paramity
to play a role, as they both can help the childséth the
technology and have to permit the children to tise i

Diversified Interaction Forms

The use of the system in the two families also atakthe
importance of diversified interaction forms whersigaing
for children. Children have, similarly to adultgnse form
of a daily routine. During the day, they're full ehergy,
running around, playing and are generally justlyesdtive.
When using the system, similar behavior was obskewith
the child interacted wildly, painting fast, and Wwsing
pages fast, thus being active. This is exemplifigdone
child saying m gonna make you a rainbdwwith the
coloured pencils), whereupon the child started tpagn
wildly with all the colors. This is contrasted bghavior
later on the day. The interviews conducted in the tami-
lies before they were given the system revealetlithvaas



common for the parents to read aloud to the childirefore
they went to bed, or when they were in bed, beffoey fell
asleep. Again, when using the system, similar biehav
could be observed when a child saiall me a storyto the
grandparents, and then did nothing for almost 20uteis
but turning the pages when instructed to. This satggthat
the various ways the children interacted with thstesm is
influenced by the daily routine of the child, whobpably
expects to be told a story at bedtime whether leyctilo-
cated parent or by the remote grandparent. Itsig pbssi-
ble that the general mood of the child affects vthatchild
in the moment finds exciting. If the child has hadrery
energetic day, the child may be interested in aenpassive
interaction form in the afternoon. No matter if ittéld was
very active or very passive, both the child andgrendpa-
rents appreciated the interaction. This suggests tth op-
timize the possibility for bonding between distiibd
grandparents and grandchildren to occur, the tdobgo
should encompass a diversity of interaction formsstit
the current activity level of the child.

Supporting Grandparent Caring for Grandchild

When grandparents and grandchildren play togethea i
collocated setting, the grandparent act as a dareplay,
e.g. by selecting playful artifacts, thus ensuting child is
having fun playing [17]. The grandparent can condhbis
behavior just by watching the child and the envinent.
Thus, when the grandparents and grandchildren iaen g
the opportunity to be in contact with each otheerosglis-
tance, this role must be attended to, if sharetbcated
activity is to be mediated successfully. This ststhpwed
that the grandparents did indeed conduct the rotang
by asking questions asld you want me to read you a sto-
ry?" on the audio channel or dragging personal phiotos
the shared display, with which the child then pthy&he
video and audio recordings of their interactiorspahowed
that the grandparent adapted his/her activitiethéomood
of the grandchild. If the grandchild at one poirg. evas not
interested in hearing a story, the grandparent idiately
suggested other activities. The audio channel afpaged
an important role in facilitating this, as the giparent
through this got immediate knowledge of the moodhaf
grandchild, by his/her laughter, voice pitch etbeTgrand-
parent knew s/he had been successful when the lohikt
out in laughter. These examples show that the genect
role of caring is important to take into accountewhde-
signing technologies for improving contact betwekstri-
buted grandparents and grandchildren. It is alsarcthat
having an audio channel and a shared display pesvide
grandparent with the possibility to care for thargtchild,
thus ensuring the child is having a good time.

7.2 System issues

A common observed issue was that the system lacked
formation supplying the grandparent with informatebout
what the grandchild were doing. The grandparentlavou
ask, as an exampleWhich photo are you talking abdut
and the grandchild would then point on the paréicphoto

and say this one!. As the system did not inform the
grandparent where the grandchild was pointing,gitaad-
parent had no way of knowing which photo the graildc
dren pointed on. This happened several times aggests
that the child was having a hard time grasping trac-
tions could and which actions could not be seenthgy
grandparent. This issue would be easy solvableidplal/-
ing the current position of the grandchild cursor the
grandparent monitor. However, at one occasion ltild by
itself figured out to use one of the coloured pksnic paint
on top of the photo in question.

The decision to use loudspeakers and table microgshn
both households unfortunately proved to be trourtes as
this introduced severe acoustic echo in both haldsh
Speech from one household was played back on this{o
peakers in the other household, and therefore edso
recorded in the other household, and then transmntbitick
to the first household. Especially the grandparémtboth
families expressed serious irritation over thiseThuds-
peakers had an important role by playing the tedeph
sound upon receiving an invitation to participateistory-
telling session to get the attention of the houkkhesi-
dents. The table microphones also played an impiortde
as they allowed multiple grandchildren and eventimlel
parents to chat with the grandparents simultangoiley
furthermore captured everything else going on ie th
households, which also proved to be a primer fovecsa-
tion. The problem of acoustic echo could be solbgdm-
plementing acoustic echo cancellation, although ihinot
simple to do. Another way to solve this would beuse
headsets instead of table microphones, but thidduouit
concurrent grandchildren participation to the amoaoh
headphones available and significantly decreasenimuint
of sound recorded from further away in the housegioan
just in front of the touch screen.

The system also proved to be such a good instrumfent
play for the grandchildren that it can be interpdetis a
barrier for bonding. Once, a grandfather was inghazess
of telling a story to the grandchild, when the gtetmld
started to interact wildly with the system, switodithe
pages fast. While the grandfather often just ladgiveen
the child did this, the observed reaction in thiareple was
different. The grandfather got so annoyed by thaends
child’s constant interruptions of his reading that denied
reading anything more that day. A more common olesker
phenomenon was the grandchild being so immersed in
painting with the coloured pencils that questiorsf the
grandparent stayed unanswered despite severalpastdiy
the grandparent to initiate conversation. This sstgthat
sometimes the grandchild saw the system more as-an
strument of individual play than an instrument bfsed
activity, which does not work towards more conthet
tween distributed grandparents and grandchildrehis T
could be addressed by giving the grandparents cwreol
over which tools the grandchildren can use at amg,tat
the risk of losing the child’s interest in the syst



7.3 Limitations

During analysis, it was impossible to be absoluselye of
who was using the system at a certain time. Thietause
the system was often used by several members cfaine
household concurrently and because the system aolid n [2]
record visual information about who was using tiigtem
(this could have been accomplished with a webcam, r
cording but not broadcasting the video stream &odther
household). The household member interacting wlith t
system at a certain point in time was thus ofteerd@ned [4]
by an educated guess based on the audio channeiwum
cation and knowledge of previous use patterns efsys- 5]
tem. Furthermore, the degree of generalisability thud
above presented themes can be questioned as oanly tw
families participated in the field study. Usage hiigliffer [6]
substantially in other families, potentially leagino dis-
covery of other themes. The presented themes soenalt
requirements in a traditional way, nor do they ¢tz a
grounded theory. They are merely to be used tayérig
design ideas and to be reflected upon when degigeith-
nology for distributed bonding when children aredived.

8. CONCLUSION AND FUTURE WORK

This paper has explored how to design technologynto
prove contact between grandparents and grandchildre
living apart. The design, implementation and deplegt of

(1]

(3]

[7]

(8]

(9]

a system have been presented and important theaves h [10]
been elicited. The results indicate that grandgaremd
grandchildren are keen to stay in contact whenravesa- [11]

tional context is provided, e.g. by sharing readaidfic-
tional stories or sharing personal photos. It moahown
that parents play an important role as facilitatufrsontact
between their children and the grandparents. Thity da
rhythms, and how that affects the activity levettwd child,
must also be given thought when designing techrotog
be used partly by children. The study also showsipor-
tance of taking the grandparent’s role of carerpiay into
consideration to allow meaningful and fun sessiofison-
tact to arise. It is hoped these themes will helfp¥ re-
searchers when designing technology for improvioigtact
between grandparents and grandchildren living apart

[12]

[13]

[14]

As this study reveals a preference to use the rsysiethe
evenings, it is expected that grandparents ancighaldren
will face further challenges maintaining or buildia rela-
tionship when they live in each their part of therld, and
thus perhaps in each their different time zonesThicur-
rently being explored by deploying the system pmésgin
this paper together with the Collage system [17& ifield
study with two Danish/Australian distributed farasi
Findings from this will be reported in a subsequgayer.
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ABSTRACT

The possibility of regular contact between childrand
their adult relatives can be compromised if theg in each
their time zone. They may find it hard to agreeacime to
engage in contact. This paper presents a studyeoéffect
of time zone differences on communication betwe=mdy
parents and grandchildren living in each their tirome.
This is accomplished by deploying a system to taoae
distributed families and analysing the use basedoom
existing theoretical terms on time and everitfid sequen-

the age of six [7], it is unclear how they copehagiuch
time zone difference to a dear relative. This wexbklores
such challenges of communication between childned a
adult relatives across time zones. This is donddptoying

a system to families having children in one timeeand
adult relatives in another. Subsequently it is ysed how
this system support communication between the two.

Related work is presented first, followed by fingknde-
duced partly from interviews with time zone distried
families and partly from those families’ use of thestem.

tial structures(that some events cannot occur before oth-1pa modification to the system in an attempt te\aéite the
ers),fixed durations(that most events always last the same impact of time zone differences is then preserfemtlly, it

time), standard temporal locationghat events have a stan- 5 qiscussed how time zone differences influended
dard time when they occur on the day) andorm rates of oo mnjcation between the children and their aceik-

recurrence(that some events always reoccur at a uniformsiyes and which consequences this have for desigeich-

—

rate). A discussion of how to design technology tiais

domain stresses the importance of considering énengs’
role in facilitating contact and making the teclogyl easy
to use by children themselves. It also illustrdtes advan-
tage of concurrent synchronous and asynchronoesaic#
tion forms and the need to respect private time.

1. INTRODUCTION

Communication over distance between children amir th

adult relatives is complicated when a family hasdapt to
their children and relatives being in each theinetizone.

This can be the case for various reasons. One rreiaso

migration, if an adult son or daughter moves abraad
eventually settles in the foreign country permalyawtith a
husband/wife and children. This would cause thédosm
to grow up without easy regular physical contacthwi
his/her grandparents, if contact at all. If thisva@esults in
a large geographical distance in an east-west tiirec
permanent different circadian rhythms will be inddc
between the two, as one e.g. might be eight hdueadior
behind the other. Another reason that can introdine
zone differences between children and other fammgm-
bers is if the parents get divorced, and one paraves to
another time zone without the child. Introductiohtione
zone differences can similarly occur on a tempotzgis
whenever one parent travels, e.g. on a busingss\Wnat-
ever the reason, it might be hard to find an appatgtime
of day that suits “both worlds” in these situatipas their
daily schedules are misaligned because of the tiore
difference. Even though children generally cantielle by

1

nology for communication between children and adelt-
tives across time zones.

2. RELATED WORK

In his famous book “Hidden rhythms” from 1985, sdot
gist Eviatar Zerubavel explores and dissects theaut of
time [22]. He also describes the emergence of nterria-
tional standardization of time, and thus the cohoépime

zones as a requirement when the world was connected by

railway transportation and telegraphic communicaf{i21]
for people to have fixed points in time to refer to

The influence of different time zone on communicathas
been investigated by many ICT researchers. Modkihd
Schmandt found that parents travelling to otheetizones
adjust their schedule to suit the bedtime of tlehitldren at
home [13]. Lottridge et al. found that partnersing or
staying in different time zones take the time d#éfece into
account when predicting the whereabouts and aveilab
the partner [12]. Cao et al. conducted a thorougestiga-
tion of current practices and challenges for comigation
between family members across time zones and ftaid
all families perceive the time zone difference laallenging
[5]. Interestingly, they found a trend of prefegirsyn-
chronous forms of contact over asynchronous bectiese
nature of family contact is more emotional and almatch-
ing up on daily life than functional exchange oforma-
tion. Reddy and Dourish [14] did a study of rhythins
hospitals, and found that rhythms itself providiimation
for workers in a hospital. An example is that narkaow



"physicians will be in the unit examining all thetipats

during a certain time in the dayThey also found conflict-
ing work rhythms to exist in hospitals because edéht

types of hospital staff (nurses, residents, coaats) would
commence their shift at different times during #4eperiod

of a day, which makes the coordination of work\atiéis

among them a non-trivial task.

Attempts to share the daily rhythm of distributeainfly
members or friends using technology include thekwmyr
Kim et al. [10]. They designed the BuddyClock tcalkle
family members or friends to automatically shar®iima-
tion about their sleeping behaviour with other geadp the
same circle of friends or family. Each participdrad a
BuddyClock installed in his/her bedroom and hadted”
the BuddyClock when s/he went to sleep and woke
Other friends or family members in the same cield
then on their own BuddyClock see if the person agleep
or had woken up. Evaluation showed that the Buddgil
made the participants fell more connected with ¢ha$o
could see their sleeping pattern. One participaptiatly
stated that a device as the BuddyClock would béulge
his/her family as the mother lived 13 time zonesywnd
always had to manually calculate if her son/daughtas
awake or not.

3. RESEARCH DESIGN

The research presented in this paper is based eodep-
loyment of a system consisting of two existing comgnts,
each developed in a previous research project fti928].
Before the system was deployed in a field studgrinews
were conducted with families to get an understamnadin
how they stay in contact across time zones andhwttial-
lenges they face during this. After the families hsed the
system, interviews were again conducted to exploe
the system supported contact across time zonemditlre
field study, the system was modified in an attetopex-
plore some of the challenges experienced by theliémn
This research design is illustrated on Figure 1.

Modifying Deployment of the
the modified system
system for 3 weeks

Deployment of a system for 6
weeks

Time

Figure 1: lllustration of the research design.

The system deployed in the field study presentethis
paper can be considered a technology probe [9}, @sn-
prise two components each of which is consider¢ech-
nology probe [19, 20]. This is because the mairl gbthis
study is to explore how the system is used, throexgen-
sive data logging, rather than how well it works.

3.1 Case

As the goal of this research is to explore howtiitme zone
difference affects communication between grandohild
and adult relatives, it was important that the acdessigned
involved participants who did not change time zdneng

the study period, hence livggermanentlyin different time
zones. To accommodate this requirement, it waddddio
investigate communication between grandchildren and
grandparents who lives on each their continents Etso
ensured that the time zone difference between tenid

be significant and not just e.g. one hour.

The system chosen for deployment in the familieapise

two components, which are integrated for this stuglch

of these components mediates communication between
grandparents and grandchildren distributed in space
novel but different way. Both components contaiteriac-

tion forms which significantly differ from telephencon-
versations and having webcam sessions and both azomp
nents have been shown to make grandparents and-gran

upchildren, who live apart, fell closer to each otfiE®, 20].

These grandparents and grandchildren lived in shme
time zone, so it was expected that a deploymenhese
two components to grandparents and grandchildrengli

in differenttime zones would reveal interesting challenges
related to this specific context. It was expectedt these
challenges could be generalized to time zone diged
children and parents as well.

4. THE SYSTEM

The system used in this study comprises the Coltage-
ponent and the Storytelling component. They wereseh

for this study as they explore different types ohtact
between grandparents and grandchildren. The Collage
component mediateplay in both synchronous and asyn-
chronous settings while the Storytelling componerg-
diatesoral storytellingin a synchronous setting only.

The two components are deployed to the familiegttoey
and simultaneously, using the same hardware, aod th
appear to be one system for the families. Thisoissible
because the two components are very alike. Bothpoem
nents follow the What-You-See-Is-What-I-See apphoac
[16] by providing ashared visual spacgll] to each of the
households, through which the household resideats ¢
interact with the system. Interactions from one dadold
are replicated in the other household. Primaryrawtion in
both components happens through touch screen m®nito
and by using the mouse and neither component ipgdive
use of a keyboard. Both components use a camenaepho
which the participating households can use to fai@os,
which subsequently can be shared on the sharealvisu
space in the households. Finally, both componaetsezh-
nically implemented as client-server solutions,stlanabl-
ing the two servers to share information immedjatét-
cluding the personal photos taken by the cameraghas
they are sent off to the system.

4.1 The Collage component

The Collage component is built fomediating intergenera-
tional play’ [19] and is meant to be turned on continuously
in the household, whenever someone’s awake. Pdrsona
photos appear from the top and then cascade down th
screen simultaneously in both households, as shown



Figure 2. When a resident from one household maves
photo, this is replicated in the other householbtBs can
be moved, resized and rotated. They are randondgteel
to be shown cascading down on the monitor, howeeer-

er photos are shown larger and more frequently tider
ones. Households can send photos from designatedraa
phones to the component, and these are then shome-i
diately, accompanied by a “bling” sound played twe t
loudspeakers. The nature of the component enaldts b
synchronous and asynchronous types of interactome
household can use the component, for example mbee p
tos, without the other household having their congm
(computer) turned on. With misaligned daily rhythms
where the families are distributed in both time apéce, it
was expected that the families would appreciatecspn-
ous possibilities as this. Synchronous interacti®ralso

audio channel is opened between the two houselaolds
the interface illustrated on Figure 3 is shown lo@ $creen
on both households. A set of loudspeakers andla tab
crophone is installed in both households to fat#itthe
audio channel. This combination of loudspeakers raind
crophones also makes it possible for multiple rsisl from
the same household to talk simultaneously with dtieer
household. The component plays a telephone sourttieon
loudspeakers to catch attention when it receivefeita-
tion to start a storytelling session from the otheusehold.
In a storytelling session, grandparents and gratdien
can choose to select a story (among 10 preloadet}ab-
sequently tell it to the other. They can also clomsshare
a personal photo, taken with a household’'s desigheam-
era phone, and talk about that photo. These phinsbe
resized and moved at will. Finally, using a setoloured

possible. When both households have their componenpencils, they can draw on top of story picturegpersonal
(computer) turned on, they can watch movement lgy th photos or just draw on the white space. When theyoat

other part, which can lead to playful instance¥ight over
control” of photos between the participating famihem-
bers [19]. This is just two examples of possible/sviami-
lies in another study have used the component [19].

4.2 The Storytelling component

The Storytelling component is built to investigatew
synchronous contact between grandparents and dnigéndc
dren can be improved by providing them with conaers
tional context in the form of children’s books astthring of
personal photos. When a household wishes to useotine
ponent, they must invite the other household tdi@pate
in a storytelling session. This is done by clickimg a but-
ton labeled Storytell?. For this study, this button is placed
on top of the Collage component, thus in effectgnating
the two components. This can be seen on Figure f&nw
one household has sent an invitation, the othesdimald
must then actively accept the invitation. Upon agrent
between the households to initiate a storytelliegs®on, an

Figure 2: Showing the Collage component running i house-
hold. The Storytelling component can be activatedyopressing
the "Storytell!" button in the top right corner.

of space, they can get a new blank “slide” by presshe
large blue left- and right-pointing arrow. All thesctivi-
ties, including instances of mutual grandparent-
grandchildren teasing using e.g. the coloured peneiere
observed when the component was used in an Auwstrali
based field study [20]. It was expected that thilias in
this study would appreciate these synchronous fooms
interactions as well.

4.3 Technical implementation and integration

Figure 4 illustrates the technical setup and thegiration
between the two components. The Storytelling corspbn
is developed in C# using Microsoft SQL Server asliase
back-end, while the Collage component is developed
Flash using Flash Media Server and the MySQL damba
as back-end. The only custom-made software develfigpe
this study concerns the personal photos, makingyewer-
sonal photo available in both components withogtinéng
the household to send the photo more than oncs.\Wés

Figure 3: A storytelling session in progress, whera page from

a book is shown. The white area is the shared spadeéhe bot-

tom row displays the personal photos taken by camarphone.
The top row contains the books and the coloured peiis.
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Figure 4: The technical setup of the two componentalso illustrating the integration between the two

accomplished by developing a custom-made FTP clien consists of a grandmother living in Vejle, Denknaéhe
which automatically every 10 seconds downloaded@yc is retired and the grandfather is deceased. Therfamoth-
of the personal photo sent to the Collage compoaedt er and three children, aged 14 (boy), 11 (girl) @ngboy),
made it available in the Storytelling componentisTin lives in Melbourne. Common for both families is tthe
effect made the distinction between the two comptse grandchildren and grandparents have met physiqaky
invisible for the participants. More details of ttechnical vious in their lives, and thus have some form tdtienship
implementation of each of the components can baddn and knowledge of each other even though they nesviti
their respective papers ([20] for the Storytelleggnponent,  each their time zone.

[19] for the Collage component).

5.2 Method
5. DEPLOYMENT When a family had agreed to participate in thedfigiudy,
The system was deployed in a field study with tvastipi- ~ S€t up dates were scheduled with both the grandsane
pating families. The families received no remurierabut ~ Denmark and the parents (and children) in Melboufte
had the costs of their involvement covered. the set up in the household, a semi-structureavireis was
conducted first, giving insight in current challesgof stay-
5.1 Participants ing in contact with the remote household. Secohne,slys-

Participating families for the study were recruitédough tem computer and the touch screen monitor werealiadt
DENMARKhouse, a meeting place for Danes living in in the household. To facilitate use, it was plaoed cen-
Melbourne, Australia. Common for many Danes vigitin tral, high traffic area in the household, such msakitchen
DENMARKhouse is that they have children in Austali table. The computer and the keyboard were hiddexy a8
while their parents live in Denmark, thus they weamod much as possible. The mouse was kept visible aablels
candidates for the field study. The time zone défee  The computer was wirelessly connected to the haldish
between Denmark and Melbourne is 9 hours, wheredisr existing ADSL-based internet connection (all houdés
garding Daylight Savings Time (DST). Each familydha had that already). The family was informed thatytheuld
meet a basic set of requirements to be selectgubfticipa- use the system in whatever way they found suitablex-
tion. The parents had to live in the greater Metheuarea  citing and the different possibilities in the systavere
and have at least one child aged between 4 anch®. T demonstrated. Every time the family used the Sédligt
grandparents had to live in their own household rexgire component, a screen capture program [4] recorddéd bo
no external care. These requirements were putdoepto  what was shown on the touch screen and their Vaide
ensure that the family would, and could, invest tinee This happened automatically in the background witho
required to generate useful data. The participaiamgilies interfering with the use of the system. This wagpber
had complete freedom regarding frequency, contewt a mented by a log file with time stamped entries wérg
time of use. Three families volunteered to partatgpin the  time a household tried to initiate a storytellirgsion, what
study among which the following two families weraoe the response was from the other household (“accept”
sen. Family 1 consists of a grandfather and a step“deny”) and how long initiated sessions lasted. W'
grandmother living in Esbjerg, Denmark. Both of the photo was sent to the system, and thus to both coents,
have full-time day jobs. The father, mother ana:¢hchild- the sender and the time on the day was logged. \Wieen
ren, aged 6 (boy), 5 (girl) and, 2 lives in Melboewr Family  system was collected from the households agaiecansl



semi-structured interview was conducted investigatiow
they used the system, what they liked and dislixed if,

The families also faced challenges specificallpted to the
time zone difference. Both families reported theg time

and how, the system supported communication with th zone difference made communication more troublesome

remote household’s residents.

To harvest enough data and ensure that system vsage
tines developed, the system was deployed in eawthyféor
three weeks. The system had to be deployed seglignti
the two families for technical reasons. The timaezdiffer-
ence during the deployment in the first family wag8
hours, because of DST in Australia, where as it bas

tween 8 and 10 hours during deployment in the s&con
family, because DST came into effect in Denmark and

ended in Australia.

than communication with family members in the sdime
zone. This was largely due to the small windowsilalike
for communication, because, for example, one waldep
while the other was at work/school. This suppdnts find-
ings by Cao et al. [5] on family communication asxdime
zones. The time zone difference made Family 1 helee
phone conversations only during the weekend, whetk
households had the time. The families also appearkedve
difficulty calculating what the time was in the ethhouse-
hold. When conducting the interviews, both grandpts
and parents from family 1 was well aware of what time

After Family 2 had had the system deployed for e¢hre difference was between the two households (8, 90or

weeks, their use informed modifications to the eyst
Family 2 subsequently agreed to have this modiigstem
installed for another three weeks. The modifiedesyswas
deployed remotely to the households using remos&tdp
software [17]. After three weeks, the complete esystvas
recollected from the family and another semi-strcexd

hours). What they continued to struggle at, howeweass to
remember if they were supposed to subtract or &ddl t
amount of hours to their own time, to get the timehe
other household. The time zone difference also sdeto
make it even harder to find a common subject tio ahlout
across time zones, as stated by one grandpdFergt you

interview was conducted exploring if, and how, the have to think: what are they doing down there? Nave to

modifications impacted how the families used the&tesy.

5.3 Data Analysis

The analysis was conducted using four parametdéredo
by Zerubavel on the concepts of time and event} [R2e
four parameters arggid sequential structuregthat some
events cannot occur before otheryed durations(that
most events always last the same tinségndard temporal

think which time on the day it is".

6.2 Facilitating contact by using the system

The system successfully facilitated contact betwéemn
grandparents and grandchildren as both familiesyen|
using the system and felt they were closer to #maote
family members after having used the system. A dpan
rent from family 1 said: We have never had so much

locations(that events have a standard time when they occucontact with them as ndvand a grandparent from family 2

on the day) anduniform rate of recurrencegthat some
events always reoccur at a uniform rate). All ii@ws
were transcribed and subsequently examined, loofdng
instances where the families faced issues relatezhé of
the four parameters or to their misaligned dailythims in

said: "Our relationship is closer now than beftre
According to the father from Family 1, his daughaed his
parents hardly never spoke on the phone [before], where
know she [the daughter] looks forward to [using]eitery
day pretty much Interestingly, this outcome was reached

general while keeping an open mind for other, non-through very different use patterns in the two fasi This

expected issues they faced in their attempt to conicate
between the households. The video recordings ofaait
ducted storytelling sessions, 6% hours in totalfewaso
reviewed with similar objectives.

6. FINDINGS

6.1 Challenges of staying in contact

The interviews conducted in the families before dlgstem
were deployed revealed that the grandparents froth b
families found it difficult to really engage in cegrsation
with children over a regular telephone. This firglis not
surprising taken previous research into accour2[6, 20].
What is interesting is that grandparents from Hathilies
had a very pronounced idea that this was the cscally
with boys. When enquired on this subject, one efghand-
children supported this by statingate it, because it is a
waste of time. | am always meant to talk on thenghshen
| am up to something —some other thing$he children
seldom used email to communicate with their gransipa,
and when they did, they were in the background parant
would write the actual email.

5

difference is reflected in the use statistics shawhable 1.

Family 1 Family 2
Photos sent 142 52
Number of storytel 10 16
ling sessions
Total duration of 2 hours, 3 hours,
storytelling sessions| 36 minutes 58 minutes

Table 1: Statistics from three weeks use in eachrfaly.

6.3 Preferring the Collage component

Family 1 largely preferred to use the Collage congmt,
hence non-voice contact. The grandparents hadotimgut-

er turned on almost all the time when they were éoamd
really enjoyed watching and rearranging the phdto
were flowing down in a waterfall-style manner. The
grandmother said thatVery time a new [photo] arrived,
we just HAD to see it"The grandparents often saw new
photos ag9 % of the 142 photos taken by this family were



taken by a member of the graildren householdPhotos
they did not recognize would prompt talk and cosaéon
in that household. According to the father, esplcihe
grandson used the Collage component a jost1ooking at

primer for conversations between grandparents aaddg
children. The majority of oral, fictional storytily in this
family was the grandchildren telling the story ke tgrand-
mother. These storytelling sessions were alway@iad in

the photos The grandfather also eagerly described onethe evening hours for the children, between 5pmilghgm,

episode, where he was excited to discover photogi-co
nuously coming in from the grandchildren showingnth
walking with their parents on Bondi Beach as pédrtao
vacation in Sydney. This shows that the Collage pament
provided opportunity to follow the lives of the idsnts in
the other household as events were unfolding. Faindid
however use the Storytelling component as well.ofne
mon pattern detected by analysing the video rengedivas
that one of the grandchildren started a storytglbession,
said ‘Hej Bedstefdr (Hello grandpa), had a short conversa-
tion with the grandparent, and then started pajntinplay-
ing with photos largely without anymore talking kithe
grandparent. Sometimes they did however speak ¢b ea
other, often prompted by the parent. The photo® als
worked as a primer for conversation about dailg kf few
times. They never told nor used the fictional €®rin the
Storytelling component. The grandson mainly used th
Collage component, because, as his father saidisheot
into talking and thus preferred non-voice contact. The
opposite was the case for the granddaughter, wholyna
used the Storytelling component. She loved to talkd
actually for the first week thought that her graatdér
could see her visually when she was using the tstiting
component. According to the father, shegt looking be-
hind the screen, “Now you can’t see me” and “Nowuyo
can”, because they told about the same photo sojustte
couldn’t figure out that there wasn’'t a camera hmete”.
When not counting weekends, 86 % of the storygllin
sessions were conducted in the morning hours fer th
children, often between 7 and 8 am, which was edent

to evening time for the grandparents.

6.4 Preferring the Storytelling component

Family 2 largely preferred to use the Storytellicgmpo-
nent, hence having voice contact between the twesdro
holds. Even though the grandmother is retired, tsed a
busy daily schedule away from home and thus predettie
kind of intense contact with her grandchildrentees $tory-
telling component could provide. Just playing witte
photos in Collage was not enough for her. She twdk a
few photos with the camera phone, &srh not good with
technical stuff’ The grandchildren household took the rest
of the photos within the first 11 days of the studg they
were not allowed to bring the camera phone to dchod
to spare time activities, they found that they madmore
interesting scenes to capture. The family howewgoyed
the storytelling sessions a lot. Even though thisl is
geared towards children under the age of 9, it thasl1l
year old granddaughter who used the Storytellingpo-
nent the most. She often read entire stories togthed-
mother, who would listen and asks questions duthmg
telling, both about the stories and about othertenst
somehow related to the stories. The stories thukeudoas a

which is equivalent to morning time for the grandhes.
When the grandmother was not available for stdigtel
sessions, the children used the Collage comporgm- a
chronously, playing with the photos, e.g. by tugnithem
upside down.

7. MODIFYING THE STORYTELLING COMPONENT

Even though both families successfully scheduledi @m-
ducted storytelling sessions, the scheduling pais expe-
rienced to be cumbersome as two sets of calendatdch
be balanced against each other with respect to loctd
and remote time. This was not made easier by tharapt
issues the family members had converting localetonate
time. These experiences informed modifications he t
Storytelling component in an attempt to overconie. th

In an attempt to make this scheduling part easierasyn-
chronous approach was considered, in the form difexct
and easy to use message channel, which the farodidsg
use to schedule storytelling sessions. Howeverdieia was
not chosen, as another study of family communigatio
across time zones found that family membevsuld often
[...] wait to make a [synchronous] call, rather thapting
to send an asynchronous messdgé It was thus decided
that the modifications to the system should focosiro-
proving the possibility that unplanned, unschedused-
sions of storytelling sessions would occur and thatfami-
ly would get a better understanding of the timéhia other
household. Two modifications were thus implemented
the system in an attempt to address this.

7.1 Implemented modifications

The first modification implemented was to shareigaton
of availability for storytelling sessions betwedne ttwo
households in a family. When a family had the ordi
system deployed, they had no way of knowing if sonee
from the other household was available for a sedligy
session. When they clicked on the "Storytell” bottone of
two things happened. If the other household hai Hys-
tem turned on, they were invited to participataistorytel-
ling session. If the system was turned off, a mgssaying
“Your [grandparent/grandchild] is not currently reador
storytelling was displayed. This meant that a household
resident had to press the “Storytell!” button todfiout if
the other household was available for a storytgl§assion.
The parents from family 2 reported that their atéhd dur-
ing the day often just pressed the “Storytell!”tbatto find
out if their grandmother was available for a steltitg
session. Partly prompted by this idea, and partbmpted
by the way Instant Messaging clients as MSN andodah
Messenger display a user's status as &vgilable or of-
fline, an indication of the other household’s avail&pifor
a storytelling session was implemented. To make that
it could be seen further away than just in fronttef moni-



tor, the indication was implemented as a traffightj as
shown in the top right corner of Figure 5. The fteafight
would be green if the other household had theitesys
turned on and red otherwise. Showing informatioouab
the other household’s availability in a manner lkes can
be considered an invasion of privacy, albeit arvitable

one, because ifdhe person in the media space [is] to have

richer awareness, others must necessarily havepess-

cy’ [8]. Research on communication between distridute
family members have also found that privacy was esom
thing their participantsdid not seem too concerned about”

[18], so this was not deemed a major issue here.

Storytell! [ Storytell! ®
® ®

Australia

Denmark

In Australia
the time is:
1217 PM

In Denmark
the time is
417 AM

Outside: Qutside:

Figure 5: lllustrates the modifications made to thesystem. The
left part is shown in Denmark (grandparents), the ight part
in Australia (grandchildren).

The second modification implemented was an indicatf
what the time was in the other household at ang.tiinwvas
hoped that this would help especially the grandichii
understand when it was night and day for their dpan
rents. This was implemented by showing a pictureitbfer
a sun, representing day time in the other houselwld
night with starts, representing night time (seeufég5).
This was to ensure that the children got an indicadf the
time at the other household even though they plyssiluld
not tell time yet. The time at the other househels also
displayed in a digital clock style with AM/PM noiat, so
a time as 10:00 could not be misinterpreted as®2:0

7.2 Effects of the modifications

Family 2 conducted eight storytelling sessionsingsta
total of two hours during this three week periodhnihe
modified system. The indication of availability repented
by the traffic lights did not make the family usetStory-
telling component outside the time interval whéreytused
it before the modifications were put in effect ¢adfter-
noon/evening Australian time). The grandmother slates
that this might be because they continued to sdbeghen
sessions were to take place, and that sessionsaleays
scheduled for around the same time of day. Thecatidin
was, even though, well received in the family. Grand-
mother appreciated it because it showed her ifgttaad-
children were there or not. The mother activelydusige
traffic light. She kept an eye on it throughout ttey, and
when it went green informed her children thdt€'s theré,

hang out around the system less and eliminated sdme
tempts of initiating storytelling sessions that evéound to
fail because the grandmother had her computer duofie
The traffic light thus impacted the process ofiatihg
storytelling sessions in a positive way. The v also
revealed that the children thought the sun, indigatay
time, meant the sun was actually shining in Denmahks
misinterpretation could potentially have been aedidf
another photo was chosen for representing day firhe.
children also told their grandmother what the weathas
like in Denmark when they started a session, sdrttage
of the sun prompted talk about Denmark betweertwioe
The grandmother reported that the sun/night photbthe
digital clock did not offer any advantage to hes,she al-
ready had a good knowledge of the time zone difieze

8. DISCUSSION

8.1 Influence of time zone differences

The misaligned daily schedules existing betweergtaed-
parents and the grandchildren because of time didfes-
ences affected the interaction and communicatidwesn
the two households in various ways. This is descriin the
following by relating the findings to the four paraters
coined by Zerubavel on the concepts of time anditsve

Rigid sequential structures

Events and activities are often bound to happenspecific
sequential order; hence they have what Zerubavélaca
rigid sequential structurg22], where one event must pre-
cede another. An obvious example is that you minst &
partner before you can get married. Another exansplleat
when you are sleeping, you must wake up, beforecgsu
consciously communicate with other people. Everugho
this might seem trivial, it presents a challengeewhhe
context is communication across time zones. Thibes
cause in any fixed period in time, the residentsoné
household might be awake when the residents ofhanot
household might be asleep, which obviously also thas
case for the families who patrticipated in this stad the
time zone difference was between 8 and 10 hours.

Fixed Durations of Sleep

Events we engage in or activities we conduct duardny
have according to Zerubavelfized duration[22], caused
by either biological or technological reasons osdzhon
conventions. The duration of a plane trip from Baoigto
Melbourne is for technological reasons fixed toseldo 11
hours. When we watch a feature length movie, weseixip
to last more than 10 minutes based on unwritterveion
tions for duration of movies. And finally becaudebmlog-
ical reasons, we need to be asleep for approxignael
hours a day to be well functioning in the long rdihis
final point about sleep is worth stressing in tbentext.
Even though it may appear apparent, it makes ibssible
for a household to permanently cut down on the arnofi
sleep, hence disobeying the biologically determifired

meaning that the grandmother had her system computeduration of sleep, to decrease or even eliminage pér-

turned on. According to the mother, this made thiéden
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ceived time zone difference to make communicatiasies.



This point is confirmed by the use patterns of ¢benpo-
nents, which shows that never was a photo serfiet®ys-
tem, or a storytelling session conducted, at whas the
middle of the night for one of the households.

Standard Temporal Locations out of sync
According to Zerubavel, events and activities hawan-

dard temporal locatioron the day [22]. Lunchtime is usual-

ly around noon, dinner time is in the evening ardusual-
ly have a standard set of hours during the day wiemre
at work or in school, i.e. implying that we never, only

very rarely, go to school in the evening. When tvamse-
holds, located in time zones for example 8 houestapave
to engage in shared activities, their individuaicegtion of
what constitutes standard temporal locations aserevents
are not affected but are, because of the time =iffier-

a contradiction to previous findings on family coomica-
tion across time zones which found that family memsb
typically will "not change their own schedule in order to

accommodate communication with remote family, excep

for special occasions such as New Ydat. Using Zeru-
bavel’'s term, the rate of recurrence of eventshanlife of
the grandmother in family 2 is less uniform thae thte of
recurrence of events, that is, work in Family 1.

8.2 Consequences for design of technology

Considering the role of the parents

Previous research found that parents play an impbrble
in facilitating contact between grandparents arahdchil-
dren living apart [20]. This is confirmed by thetigity
observed by the parents in this study. One exansptee

ence,not synchronousThe consequence of this is that at a Parent(s) solving issues of fighting over contreftveeen

fixed point in time, it is morning in one househadd
evening in the other. This affects communicatiobmeen
the two households, which was particularly evidarfami-
ly 1, where the grandparents had day-time jobs tand
only had time for contact when they got home froorknin

the afternoon/evening, which equaled morning foe th

children. Even though the grandchildren in this ifgm
according to the father|dve having told stories’at bed-
time, they were not told a single story during theee
weeks they had the system deployed. The childreghtmi
simply not even think about storytelling in the miog, in
the same way it would bealmost inconceivable [...] that
an event such as a dance would be scheduled fante-
ing” [22]. It is thus clear that the two households signif-
icantly affected by their time zone difference wehdimul-
taneously having standard temporal locations thatret
synchronous.

Uniform rates of recurrence

Zerubavel presents yet another term appropriat¢his
context, thauniform rate of recurrencf22], describing that
events and activities occur with a fairly rigid thmicity.

He describes the fact that we celebrate Christnmashe

25" of December each year as an example of an evémt wi
a yearly rigid rhythm. The field study presented in this

paper shows the degree of uniformity of recurrohgjly
events to be affecting the type of communicatiogytban
conduct. The grandparents from family 1 were beeafs
day time jobs unable to modify their daily schedtibe
encompass synchronous activities with the grandiamil

two grandchildren, who simultaneously wanted to thee
system. However, the time zone differences existieg
tween the two households in this study, makingrthein-
dard temporal locations being out of sync, surfaesther
interesting role for the parents. During the ehdtorytel-
ling sessions, the parents often stepped in anddsiéd
when the next storytelling sessions could happeh thie
grandparent(s). This involved a rather complicadestus-
sion between the parent and the grandparent, imgplv
sharing their daily schedules with each other wsiiheulta-
neously calculating local and remote time in aerafit to
find a time slot suitable for both householdssltdoubtful if
children would be able to grasp a similar orgamret
task, and an adult relative thus become even muagperitant
for facilitation of contact between a child and edative
when time zone differences are involved.

Technology being easy to use

Parents from both families expressed that oneaeif favo-
rite properties of the system was their childresidity to

use the system without parental guidance. Chilanéght

have a different sleeping pattern than their pareift
they're put to sleep early in the evening, while fharents
stay up late, and the children then wake up betfueepar-
ents in the morning. This situation was experienatléast
once in Family 1, who had the system turned on .2
of their children got up really early one morningile the
parents were still sleeping and initiated a stdliyig ses-
sion with the grandparents, who just got home freank.

The children also gladly interacted with the Co#lagpm-

This made the only possible window for synchronous ponent without parental guidance or grandparentalrac-

contact the morning, before the children went toost, a
period where probably neither the parents nor thiklen

had time nor energy to participate. This factor enad

asynchronous contact, supplied by the Collage coepo
more popular than synchronous contact in famil@a.the
contrary, family 2 mainly used the Storytelling qoonent
and thus engaged in synchronous contact. This ossihge
because the grandmother was retired and thus leaabili-
ty to adapt her daily schedule to engage in symuus
contact when it was suitable for the other houshbhis is

tion. These examples demonstrate the advantagesojrd
ing the technology to be easy to use by the childiagle-
handedly. If technology is not designed in this wthye
small differences in daily rhythms that may existviieen
parents and children in the same household can timi
children’s use of the technologdl/the parents need to be
available to initiate use or help during use. Thégomes a
more important issue when differences in time zaonakes
it meaningful for children to have contact withedative of
theirs at a fixed point in time when the child ahd relative



is awake and available for communication but carbmt
supported by the parents.

Children’s use of technology in the home can howeve
potentially be regulated by rules. An example is thild-
ren in Family 2, who were only allowed to use cotepsiin
the weekend (the parents made an exception fosytbiem
deployed in this study). Research shows that itak un-
usual for parents to set up rules about their obil use of
computers in the home [15]. The ability for childr® use
technology single-handedly can thus be impactedidy
mestic rules set up by the parents regarding usecbhol-
ogy in the home. It is thus important that the gest tech-
nology either conform to popular rules about usdeah-
nology by children in the home or is designed inay that
increases the chance that parents feel comfortablking
an exception for this particular piece of technglags Fam-
ily 2 did in this study, because it serves the nmeEninent
goal of increasing contact with relatives livingstaying in
other time zones.

Concurrent synchronous and asynchronous interaction form

Previous research on designing technology for uge
grandparents and grandchildren living apart recontad
that such technology should be designeddncbmpass a
diversity of interaction forms to suit the curreattivity
level of the chilti[20]. The use patterns from the families
in this study confirm the need for a diversity pfaraction
forms but for other reasons than to suit the agtiavel of
the children. Family 2 preferred the Storytellirgmponent
to a great extent (hence synchronous forms of comau
tion over asynchronous), because it allowed thersptak
directly to each other, engage in shared activiiestory-
telling, thus having intense contact and undividédntion
from each other. The opposite was the case withilfF@n
who preferred the Collage component (hence primaril
asynchronous forms of contact), because it allothec to
easily follow the life of the residents in the att®usehold
in an impulsive manner, without having to put tociam
effort into the interaction.

with only two families participating in this study,is clear
that families have different prerequisites for egigg in
contact between children and adult relative acrise
zones. Technology can thus not solely rely on eitya-
chronous or asynchronous interaction forms, buttrimes
corporate elements of both to accommodate for mgryi
conditions in different families.

Respecting Private and Public time

Zerubavel suggests that the social accessibilitgrofndi-
vidual at any given time can be defined based anhypo-
thetic maxima,Private TimeandPublic Time [22] When
an individual is "in" private time, s/he is not énésted in
engaging in contact with other people, where dkéfindi-
vidual is “in” Public Time, contact with other pdepis
either sought or encouraged. Even thougeither of them
exists in pure form in actualityf22], they still provide the
foundation for an interesting point to be derived this
study. Family 1 allowed the system to play a cardirs
role in their daily lives, whereas the grandmotimefamily
2 used the system much less, but more intense.ushe
pattern of especially the grandmother in familyl@strates
how she observed a rather strict distinction bebtwaévate
and public time. Whenever she was home, she twnebe
system to indicate that she was ready for commtinita
but only when she had completed her morning routine
Whenever she left the house, or had visitors, stiddvurn
off the system to indicate private time, at leastdrds her
remote family. Even though family 1 had their spyste
turned on almost continuously, the use patternsveltr
from the use of the system by the grandmother rimil§a2
reveals that appropriate care must be paid to f@sniwho
wish to observe a more strict division between jguahd
private time. The families had the possibility  tthat with
the deployed system as the families could turrfiand on
at will, which suggest this as an important propeir
technology designed for the domestic domain. Tisup-
ported by the father from Family 2 saying, regagdthe
availability indication implemented as a modificatj that
if it was to be a permanent solutior, would think you

Synchronous contact offers immediate advantages oveshould have a button saying: Yes, | would like ¢odis-

asynchronous forms of contact. One is the postibit
allow the participants to speak to each other as dele-
phone. This provides the opportunity for trust &velop or
increase between the child and the adult relaByelf{ also
allows both parties to know if, and how much, ttibeo
party is paying attention to their conversation.eTiise
patterns of Family 1 illustrate that synchronoustaot can
be cumbersome to conduct in a time zone distribfaed-
ly, when both households have day time respontésili
(work for parents, school for children) which thegnnot
re-schedule. Events with a uniform rate of recureemight
thus permanently prevent a family to find an appeip
time slot for synchronous communication. Synchr@ou

turbed right now, if anybody wants to talk to’me

9. CONCLUSION AND FUTURE WORK

This paper has explored how technologies can stippor
young children in communicating with adult relasyenore
specifically grandparents, across time zones. Wais done

by deploying a system in two families, each of vishiad
grandparents living in Melbourne and grandchildiigimg

in Denmark. The results indicate that the time zdifier-
ences made communication troublesome and thatichey t
responsibilities can hinder the opportunity for fias to
engage in synchronous contact. The misaligned dalie-
dules can by itself hinder communication betweeitddm

contact do however become easier to conduct when onand relatives, as children might not even thinkuibmm-

part is not constrained by such day time respalitgisi as
was the case with the grandmother in Family 2, wias
retired and thus had a much more flexible schedtNen
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municating with their remote family when they haiume
for it, for example when it is morning for the ahién. The
time zone differences thus makes parents important



scheduling sessions of contact, and it makes ibiapt to
consider the easiness with which the children csa the
technology on their own. Synchronous communicatian
be really beneficial, but the study reveals tha thisa-
ligned daily rhythms makes it important to consideip-

plementing this with asynchronous communicationjlevh

simultaneously paying appropriate care to the mititin
between private and public time.

These presented issues on communication betweeamgyou

children and adult relatives across time zonesnateex-
haustive. As future work, a study of communicatios+
tween, for example, children and one parent livoegma-
nently in another time zone might reveal otheréssurhe
system deployed also only explores limited typesafi-

tact. Other components, for example exploring legn

over distance, might similarly reveal differentuss.
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Appendix C - Ideas for Storytelling System

This list of ideas gives an overview of the ideas for functionality to implement in the storytelling system. The

ideas were generated over a two month period before implementation began and illustrates what the

Storytelling system could have evolved into with more time spent on the implementation phase.

grayscale images using the drawing palette.

Imple-
ldea mented
Allowing them to tell premade stories to each other. The premade stories would be scanned in
versions of popular books for children. Each story would be presented on a number of slides, as Yes
PowerPoint slides, each of which contains text and images. These slides can then be navigated in
linear order by both the grandparents and the grandchildren.

Allowing them to draw on top of any slide, no matter what it contains, using a basic drawing palette. Yes
Allowing them to choose “an empty story”. This would consist of an unlimited number of purely blank

. . - . . Yes
slides, which can be used for whatever purpose the participants find meaningful.
Allowing them to insert their own pictures on any slide, no matter its contents. The pictures are to be Yes
taken using the same mobile phones as the Collage probe use.
Allow both parties to manipulate any inserted image. Manipulations would include moving and Yes
enlarging images
Allowing them to insert non-story related or non-personal related images to any slide. Such an
image could be a nice car or a frightening bear. The idea was that such images would promote No
discussion on the voice channel.
Giving both parties the opportunity to see what the other part is doing at any time. For example if the
grandchild clicks on the top left corner of a story, this would be shown on the grandparent touch No
screen as a large green hand at the same spot.
Allowing the grandparent to put on a piece of music during a storytelling session as to calm the child No
down.
Giving the grandparent opportunities to tease the grandchild by allowing the grandparent to navigate
to one or more “false slides” that would contain e.g. story text or images that would make no sense No
in the context of the current chosen story.
In between storytelling sessions, allow the grandchild to play back a previous conducted storytelling
session that is already recorded on video. This would happen asynchronously as an activity the
grandchild could chose to do no matter if the grandparent is available at the current time or not. No No
interaction would be possible while playing the video back, other than basic video play back
functionality as start, stop, go to beginning, etc.
Supplying grayscale version of all stories, so the grandparent can ask the grandchild to colour in the No
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Appendix D - Example log file from use of the Storytelling system

This log illustrates how the log file, used for analysis, looks like after one random day of usage of the

Storytelling system.

Client Event Date

Grandparent |WantsToBegin 2009-12-15 14:30:16.243
Grandchild InvitationAccepted 2009-12-15 14:31:29.667
Grandchild Abrubt ending because other part lost connection 2009-12-15 14:32:27.043
Grandparent  |Abrubt ending because other part lost connection 2009-12-15 14:32:45.390
Grandchild Camstudio file. Creation time: 15/12/2009 2:32:40 PM. Size:11.41211 Mb 2009-12-15 14:32:45.537
Grandparent  |Camstudio file. Creation time: 14/12/2009 4:41:47 PM. Size:34.71729 Mb 2009-12-15 14:33:01.380
Grandparent |WantsToBegin 2009-12-15 14:46:08.907
Grandchild InvitationAccepted 2009-12-15 14:46:14.983
Grandchild ClosedSession 2009-12-15 14:53:48.040
Grandchild Camstudio file. Creation time: 15/12/2009 2:32:40 PM. Size:11.41211 Mb 2009-12-15 14:53:54.147
Grandparent  |ClosedSession 2009-12-15 14:54:33.400
Grandchild Camstudio file. Creation time: 15/12/2009 2:53:58 PM. Size:80.28369 Mb 2009-12-15 14:54:39.100
Grandparent |Camstudio file. Creation time: 15/12/2009 2:54:22 PM. Size:7.380859 Mb 2009-12-15 14:54:42.473
Grandchild WantsToBegin 2009-12-15 15:46:38.760
Grandchild InvitationCancelledAfterTimeout 2009-12-15 15:48:20.530
Grandchild WantsToBegin 2009-12-15 15:49:04.140
Grandchild InvitationCancelledAfterTimeout 2009-12-15 15:50:45.613
Grandparent |WantsToBegin 2009-12-15 16:17:07.087
Grandchild InvitationAccepted 2009-12-15 16:17:19.047
Grandchild ClosedSession 2009-12-15 16:19:51.717
Grandparent |Camstudio file. Creation time: 15/12/2009 2:54:22 PM. Size:88.78613 Mb 2009-12-15 16:20:02.473
Grandchild Camstudio file. Creation time: 15/12/2009 4:19:59 PM. Size:26.66846 Mb 2009-12-15 16:20:09.957
Grandchild WantsToBegin 2009-12-15 21:02:36.743
Grandparent |InvitationAccepted 2009-12-15 21:02:44.173
Grandparent  |ClosedSession 2009-12-15 21:27:17.747
Grandchild Camstudio file. Creation time: 15/12/2009 4:19:59 PM. Size:26.66846 Mb 2009-12-15 21:27:27.147
Grandparent  |Camstudio file. Creation time: 15/12/2009 2:54:22 PM. Size:88.78613 Mb 2009-12-15 21:27:27.180
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Appendix E - Summary

This thesis investigates contact between grandchildren and their adult relatives over distance. The
motivation for this research is that previous research has found that it is hard to get children engaged in
telephone conversations. Thus, when grandchildren and e.g. parents or grandparents do not live together,
it can be hard to develop or maintain a good relationship between the child and the adult relative. The
thesis is based on two research papers, each of which explores a single research question.

Research Question |I: How can technology be designed to improve contact between grandparents and
grandchildren living apart?

This research question is explored by providing shared activities for grandparents and grandchildren
distributed in space. This idea was inspired by popular collocated shared activities as reading books and
telling stories together and talking together about recent events in each other’s lives. It was hoped that the
contact between grandparents and grandchildren would be better, more giving or more fun if they could
engage in such shared activities together.

To provide such shared activities for grandparents and grandchildren living apart, and to collect adequate
data to be able to answer the research question, a system was designed, implemented and evaluated in a
field-study. The system provides three types of shared activity over distance. The grandparent and
grandchildren can share oral reading of children book stories, they can share personal photos taken by
camera phones, and they can draw to each other using coloured pencils.

The system was deployed in two Australian families, and whenever it was used, its use was recorded to
provide the foundation for the subsequent analysis. The recordings consisted of video and audio, and a log
file of use.

The field study revealed that the families appreciated the system. The vivid telling of fictional stories, the
ability to share personal photos and the creativity shown with the pencils indicates that both grandchildren
and grandparents really enjoyed the storytelling sessions and bonded during so, by sharing the same
conversational context. The study also showed that parents play an important role as facilitators of contact
between their children and the grandparents, making sure the technical setup works, making sure that the
children do not fight over control and prompting ideas for activities. It was also observed that children
generally behaved differently depending on the time of day when they used the system. During the day,
they would be really active, and later on the day, e.g. after dinner-time, they would want to be told a story.
This shows that children’s daily rhythms, and how that affects the activity level of the child, must also be
given thought when designing technology to be used partly by children. Finally, the grandparent played an
important role during the storytelling sessions, as s/he would suggest activities matching the mood of the
grandchild, whether that was teasing, playing with photos, or telling stories.

This study also revealed a preference to use the storytelling system in the evenings, and it was thus
expected that grandparents and grandchildren would face further challenges maintaining or building a
relationship when they live in each their part of the world, and thus in each their significantly different time
zone. This fostered the second research question:
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Research Question Il: How do time zone differences between grandchildren and their adult relatives affect
their communication and which consequences does this have for design of technology for this domain?

This research question is explored by deploying a system in two families, each of which had grandparents
living in Melbourne and grandchildren living in Denmark. The system consisted of the Storytelling
component, presented above and developed by me on my 9" semester, and the Collage system.

The results indicate that the time zone differences made communication troublesome and that day time
responsibilities can hinder the opportunity for young grandchildren to engage in contact with their adult
relatives. The misaligned daily schedules can by itself hinder communication between children and
relatives, as children might not even think about communicating with their remote family when they have
time for it, for example when it is morning for the children. The time zone differences also makes parents
important for scheduling sessions of contact, a task which the young children in the study did not do
themselves.

The study also shows the importance of considering the easiness with which the children can use the
technology, when designing technology to be used across time zones. Children may have daily routines
which make them get up really early in the morning, before their parents, which may be the only good time
to engage in contact with grandparents or other family members living in another time zone. However, this
still needs to be balanced against the domestic rules many families have regarding use of technology
(computers) by their children.

The study also confirmed that synchronous communication with voice can be really beneficial, when a
conversational context is provided. However, the time zone differences somewhat compromised the
possibility for such synchronous sessions to be conducted. This makes it important to consider
supplementing synchronous interaction forms with asynchronous ones to improve the possibility for some
type of contact to arise.
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