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ABSTRACT

Exacerbating social isolation and mental problems among
older generation, the lack of communication between the el-
derly and their children has become a prevalent issue in mod-
ern society. Previous work of assisting elderly in intergenera-
tional communication suffers from complexity and asymme-
try in real use. For the elderly living apart from the children,
we conduct a research-through-design study to extract the un-
derlying reasons for the decrease in communication. We pro-
pose a concept of embedding asynchronous voice message
systems into specially designed tangible interfaces as a com-
plement to the existing synchronous communication systems.
A prototype named Blossom consisting of two identical vases
with flowers and family photos is implemented. The change
in shape of flowers provides users with better ambient aware-
ness of receiving a new message and digital family photos
offer two different feedbacks for different user groups to al-
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Figure 1. Blossom system. a) One of the two vases with flowers and family photo in Blossom system for the elderly. b) Close-up status of flowers. c)
Blossom status of flowers.
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leviate asymmetry. Qualitative evaluation with elderly and
young adult users is conducted and more insights are gained
for future research.
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INTRODUCTION

Social isolation, leading to a great number of detrimental
mental health problems, has already become a prevalent is-
sue in older adults [23]. Social isolation reflects the condition
of lacking in communication with other humans and always
includes the symptom of lacking communication with fami-
ly members [12]. Nowadays many older adults are longing
for more communication with their children and report the
feeling of loneliness [14, 22]. The intergenerational com-
munication between older adults and their children is fairly
important.



Except face-to-face communication, wired telephone system
is the most adopted way in interpersonal communication a-
mong the elderly [4, 19]. However, telephoning always re-
quires the synchronization in timing and immediate respons-
es from the two sides involved [6]. Misalignment in time and
space [19, 26] and unawareness of the availability of the oth-
er side [21] between older adults and their children result in a
deteriorating situation in intergenerational communication.

Having the advantage of being flexible in timing and avail-
ability [3], asynchronous communication which allows users
to exchange information intermittently [3, 6, 7] are chosen
as a complement tool by young adults to overcome inconve-
nience in synchronous communication. Emails [3], text mes-
saging [3], social messaging such as Facebook posting [15]
are the most widely adopted asynchronous communication
tools among young adults. These are comparatively new tech-
nologies for the elderly and are not widely used among older
adults. Interfaces of new technologies with a considerable
number of items can be complex [27]. Using new technology
for a long period can be an overburden to the elderly con-
sidering their degeneration in eyesight, memory and learning
ability [27]. And previous work [8, 19, 24] of providing the
elderly with special-designed asynchronous communication
software suffers from either complexity in real use [17] or
asymmetry in information sharing between the elderly and
their children [19, 26].

In this paper, we conduct a research-through-design study
with older adults from an elderly center and an elderly home,
young adults from universities and also an officer working in
the elderly home. We validate our design concepts of embed-
ding an asynchronous communication system into a common
object in elderly’s life after iteratively discussing our ideas
with potential users. Then we closely collaborate with people
from art background and a prototype system called Blossom
which consists of two identical vases with metal flowers and
digital family photos (see Figure 1.a) is implemented. The
pair of easy-to-use vases is designed to be the media of trans-
mitting voice messages. In order to keep the users actively-
engaged in the system and maintain a symmetry in communi-
cation, we use flower blossoming and closing-up to enhance
the ambient awareness of newly-received messages. Also a
fading-out figure of parents and a coloring of family photo
are integrated in the system as different feedbacks to stimu-
late further communication. The contribution mainly lies in:

e A concept of embedding voice messaging system into a
daily-used object with two different feedback mechanisms
to promote asynchronous communication between the el-
derly and their children.

e A prototype system named Blossom consisting of two vas-
es with flowers and family photos.

e Qualitative evaluation illustrating the usability and useful-
ness of Blossom through exhibition and interviews.

RELATED WORK

Asynchronous Communication System for Elderly

The goal of previous work [17, 19, 20, 24] in designing asyn-
chronous communication software for the elderly is to com-
pensate for their lack of access to new social media. Re-
searchers mainly focus on extracting and synthesizing so-
cial media data from social networking sites into a special-
designed software embedded in PC or tablet for the elder-
ly [19, 20], but their systems [8, 19, 24] appear to suffer from
the either asymmetry in sharing information [8, 24] or com-
plexity in real use [17].

Asymmetry in Sharing Information

Authors from [24] present a shared calendar system for elder-
ly and their children in a symmetrical manner, which mean-
s both sides have the access to the other’s time schedule.
The information shared or exchanged through these specially-
designed software systems are written information. As elder-
ly’s time schedule is not likely to change significantly, their
young children report boredom and unwillingness to check
the parents’ schedule just after a short time of using. Also,
written words are not the best choice to invoke the feeling
of being present and arouse more affectionate connection be-
tween family members.

Another work creating a virtual hide-and-seek game between
the elderly and their grandchildren also mentioned this prob-
lem. There is a need to let the grandchildren and older adults
switch their roles to maintain a higher level of symmetry and
engaging [9].

Complexity in Real Use

Although researchers start with the concept to simplify exist-
ing operating systems and social media platforms, the real-
ity is that their systems are still confusing and complex to
use [17]. The recent work SocialConnector [19, 20] is a
cloud-based software application specially designed for the
elderly which integrates videoconferences, private messages,
public messages and a photo display. The system is em-
bedded inside a slate. It serves both the function of syn-
chronous communication and asynchronous communication
system. However, this system still requires the elderly to have
Skype, Gmail, Facebook accounts and have rather complex
choices between synchronous and asynchronous approach.
Many older adults in their interview expressed confuse to the
system. Despite of the fact that SocialConnector shows some
promising results, it still suffers from complexity in real use.

Media Preference

The elderly do not like computer to be the media of commu-
nication. The problems of keeping in touch through computer
stem from the elderly’s apprehension and obsolescence [26].
Even though the elderly regard computer as a valuable com-
munication tool and more than half of users in [26] are curi-
ous about how to use it, they still express their fear of comput-
er software for long-term use. For some elderly, they would
rather have a piece of paper printing with photos in their hand-
s rather than see the photo in front of the computer [26]. El-
derly prefer simple and tangible interfaces rather than tablet,
phablet or PC.



Ambient Awareness

Family members who live apart could gain a feeling of being
together and tied up through implicit communication. The
work [13] proposes a system called Family Planter, transmit-
ting the implicit presence information to other family mem-
bers based on presence and motion information. The system
is constructed by several terminals linking to the same server.
When a terminal receives information from others, light will
emit through optical fiber as an indicator. In [1], authors share
a similar concept of revealing telepresence between intimate
friends or family members. Both these systems [1][13] try
to provide users with abstract non-verbal communication via
interacting with the tangible interface. It is a special way of
emotional communication and the presence information can
further induce verbal communication through other media.

Feedback for Users

Offering feedback to both sides about how they communicate
with each other is important and will largely influence their
future action [26], especially for the comparatively loose and
flexible asynchronous communication.

Some users feel obliged to communicate with family mem-
bers while some others express proud feeling resulting from
their communication habits [26]. Many young adults say that
the study [26] is a “guilt trip” because it makes them more
conscious about the gap between their willingness to commu-
nicate and the reality. Young adults who are doing well show
proud to the researchers but many others encounter guilty.
Also, authors in [26] argue that feedback is crucial in com-
munication. Losing feedback and response for a long time
causes a direct decrease in contacting each other.

Feedbacks to human behaviors are classified into two cat-
egories, namely positive feedback on strengths to enhance
confidence and negative feedback on weakness to provide in-
sights of improvement [10, 11]. Positive and negative feed-
back will be more effective and motivating for different peo-
ple at different times [10]. According to a recent study [11],
researchers argue that sometimes negative feedback is more
efficient than positive ones. As people gain expertise (per-
ceived or actual) in pursuing a goal, negative feedbacks are
sought and responded more instead of positive ones. This
means when people are clear about what they would like to
achieve, negative feedbacks will be of more efficiency to pro-
vide suggestion of improvement.

DESIGN OF BLOSSOM

Inspired by [18], we apply a research-through-study approach
to first generate and then validate our design concept of em-
bedding an asynchronous communication system into tangi-
ble interfaces with which the elderly are familiar, and also
create feedback mechanisms for different user groups. A pro-
totype called Blossom based on our design rationale is imple-
mented and evaluation is conducted with potential users. In
this section, we focus on introducing the process we generate
and validate our design concept and explain how we deliver
our design features.

Design Concepts

Interview with Older Adults

The first step in our design study is to generate our design
concept. We conduct an interview with ten older adults (six
females, aging 70-86) in elderly home (five out of ten) and
elderly center (five out of ten). All of them do not live with
their children. Those who live in the elderly home do not
meet their children frequently and many of them suffer from
physical and mental health problems like paralysis and de-
mentia. The elderly center is a place for older adults to gather
and enjoy activities. Those who come to the elderly center
are much heathier and comparatively younger. They still live
in their home. Our interview spanned more than five hours.
One week later, we revisited these two places again.

Problems in Communication

All the ten participants in our interview showed a strong will-
ing to talk to other people. When we directly asked them
what is their commonly used communication tool, all of the
ten participants mentioned telephone and six of them men-
tioned mobile phone. Both telephone and mobile phone are
synchronous way of communication [3]. When we asked
whether they have problems in communicating with their own
children, almost all the participants excluding one old lady
with her son also living in the elderly home said “yes” or
“kind of”, but none of them could put forward reasons be-
hind.

First, to our surprising, we find that the ten interviewees suffer
a lot from the problem of lacking in communication topics.
They usually struggle to find a topic to start the conversation
mainly because the overlapping topics with their children are
not much. They also report nervousness and hesitation before
and in calling. One old man E1 (male, age 82, elderly home)
told us in the interview:

El: I has only one son and no grandchildren. I really want
to know what my son is doing, but I always hesitate before
calling. Sometimes I do not know what to say on the phone.

Second, synchronous communication does not allow toning
of voice, which means when young adults are busy, they
could sound very reluctant to answer the phone. This causes
more hesitation before calling as the elderly are not inclined
to interrupt. Misalignment in time available will largely influ-
ence the quality of communication. Knowing the other side’s
time scheduling is the pre-step before hanging up the phone
and dialing the number [21], but most elderly have no access
to their children’s availability. Another interviewee E2 (male,
age 78, elderly center) told us:

E2: I live alone, and usually sleep quite early and get up
quite early too. I have only one daughter. She is very busy
and often work overtime. Usually she sounds busy on the
phone and only says two or three sentences before hanging
up. If I know more about her daily working schedule, I will
try to telephone her based on my estimation of her availabil-
ity. There is no doubt that the communication between us has
some problem.

Third, synchronous way means the two sides involved must
show up at the same time and exchange information in real



time. If the one side refuses to communicate, the communi-
cation is thus cancelled, bringing in much depression for the
other. According to E3 (female, age 78, elderly home):

E3: Iusually call my children, but many times them refuse to
answer the phone. Sometimes I feel worried about them and
sometimes I feel neglected and upset for waiting for a long
time. They may just forget to call back.

Needless to say that the elderly genuinely need some other
assistive technologies to improve their intergenerational com-
munication.

Communication Medium

We then asked the elderly whether they have used some asyn-
chronous communication system such as emails [3], text mes-
saging [3], social messaging such as Facebook posting [15]
before. Two old ladies from the elderly center reported “yes”
for text messaging, but only with sporadic use. Another three
elderly interviewees in the elderly home told us that they do
not even want to use the computer for daily communication
although they have the access to it. All of the ten intervie-
wees are not familiar with smart devices such as tablet, ph-
ablet [25]. PCs and smart devices seem not a preferable me-
dia for communication among the elderly. One of the old lady
E4 (female, age 86, elderly home) said:

E4: I do not want to use the computer. I even do not want to
learn. Actually I have the access to the computer in the ac-
tivity room, but I would rather choose to talk to my roommate
in this elderly home rather than learn the computer and chat
online. The interface comprises of many icons. I feel worried
about the unsolvable consequences by mistakenly pressing a
wrong icon. When it comes to smart phones, I do not have ac-
cess to them and neither do I have the social media accounts.

Next, we are interested in whether the elderly are willing to
share photos and have teleconference via smart devices or PC
with their children. To our surprise, many of them show an in-
active attitude to the sharing of photo and video conferencing.
Sharing photos with their children is a heavy burden for the
elderly in that few of them have a camera or a smart phone to
take photos. They do not have a lot to share neither. One old
lady E3 (female, age 78, elderly home) living in the elderly
home told us:

E3: Sharing photos are hard for me. I do not have a smart
phone or a camera. The farthest place I usually go outside is
the supermarket located in the building next to this one.

All the elderly in our study demand a detailed verbal com-
munication with their children rather than pure non-verbal
communication such as the tele-presence information in [1,
13]. Verbal-based communication includes exchange of spo-
ken words and written texts [5]. As mentioned before, a pre-
vious work [24] engaging sharing written texts between the
elderly and their children suffers from heavy asymmetry in
information exchange. Thus, it is necessary to compare elder-
ly’s inclining towards spoken words and written texts. From
the interview, we find that all of them are more inclined to
voice-based verbal communication in daily use. The reason
is that although written messages can help in restoring infor-

mation and can be paced according to personal preference, it
still involves the process of using computer or mobile phone
to do typing or using a camera to capture handwriting on a
paper. Typically, from one old man in the elderly center ES
(male, age 80, elderly center):

E5: For everyday use, I think talking about each other’s life
and listening to their sound is good enough. Typing text mes-
sages on mobile phone or in front of computer is demanding.

Given that the elderly prefer spoken words to written texts,
we reckon that a voice messaging system would be suitable
for them On the one hand, it can arouse affectionate connec-
tion between family members like the most-used telephone
system. On the other hand, it can restore all the information
as the text-based messaging system.

Group Discussion

After the interview, we had a discussion with our collaborator
(students from art background) and summarize all the insights
from the five-hour interview with the ten interviewees.

Synchronous communication is the most frequently used
tools among the elderly but results in many problems. These
problems can be attributed to the lack of shared topics, being
unaware of the children’s availability, and the requirement of
immediate response. The elderly really want to engage in
more contact and have closer relationship with their children.
Existing asynchronous communication is commonly adopt-
ed in young adults as a substitute or complement to the syn-
chronous approach, but the elderly have not adjusted to them
yet. A specially designed asynchronous communication sys-
tem is thus required to improve the intergenerational commu-
nication for the elderly living apart from their children.

Because of the elderly’s degeneration in learning ability,
memory, eyesight [27] and lack of access to smart devices,
we do not intend to overload them with the tasks of sharing
photos, having teleconferences. Their basic needs are quite
simple, just to talk and listen to family member’s voice. Com-
pared to written texts, voices from family members can pro-
vide users with a feeling of presence and arouse more affec-
tionate connection.

Thus, we propose to design an asynchronous voice messaging
system to transit and restore the original voices. As PCs and
smart devices are not preferred by the elderly, we think of
embedding this voice messaging system inside a daily-used
objects in a home setting. We want it to look beautiful as a
decoration in home even not in use. And we decide to adopt
the basic ideas from [1, 13] to create a mechanism of ambient
awareness when receiving a new voice message.

Design Features

Based on the concepts, we propose an initial design of “E-
motion Feed Flower” system (see the poster of initial design
in Figure 2). At this stage, the system only serves the func-
tion of voice messaging and enhancing ambient awareness of
receiving a new message through status change in flowers.

Previous work [9, 24] raised the problem of asymmetry be-
tween the elderly and their children. In order to keep a sym-
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Figure 3. Poster of fading-out figure of parents.

metric setting in our system, we design two identical vases
with flowers in the system. One vase is located in the elder-
ly’s home and the other in the children’s home. Whenever
the older adults want to leave a message to their children, the
microphone inside the vase will record their voices through
the elderly’s action of rolling the handle on the vase. Pressing
the button will sent the newest recorded message to the other
side. The two vases are connected to the same server. Voice
messages will be first stored in the server and then transmitted
to the cache in the other vase. After receiving a new message,
the flower in the children’s vase will close up as a flower bud
(see Figure 1.b) indicating that an unread new message has
been received but will not play it automatically. Closing up
of the flower pedals serve as the ambient hint which reminds
the children to take further action. Children do not need to
listen to the voice message immediately, they choose to play
it when they are free by pressing the button. On finishing lis-
tening, the flower will blossom again (see Figure 1.c). If there

is no unread message, pressing the button plays all the histori-
cal voice messages stored inside the cache in turn. Vice versa,
when the children want to leave message or give feedback to
parents, the process is similar. With the blossom and close-
up status change in the flower, we hope to make our system
higher level of engaging and also boost the ambient aware-
ness when a new message comes. Seeing the blossom of a
flower means the other side might be in front of the vase and
available for a telephone calling. Thus, Blossom could act as
an actuator of commonly-used synchronous communication.

Our collaborators from art background remind us that the
asynchronous verbal communication can be quite loose,
which may also have problems in asymmetry and cancella-
tion of use if one side forget or refuse to response. Taking
ourselves as an example, we are young adults who use so-
cial media and smart phones a lot. The way of reminding us
that we have received a new message in asynchronous com-
munication is notification from social media platforms on the
smart phone. Forgetting to respond to messages is common.
We totally agree with our collaborators’ opinions and their in-
sights invoke two different feedback mechanisms to prompt
communication. Poster of the negative feedback, fading-out
figure of the parents is shown in figure 3.

Figure 4. Sketch of Blossom.

Feedback Mechanism

We reframe our design and a sketch of a new system “Blos-
som” is presented in figure 4. We integrate a photo frame in
each of the vase. In both photo frames for children and par-
ents, a digital family photo is displayed through a tablet. We
choose a cartoon family photo drawn by our collaborator in
order to bring different users more empathy (see Figure 4).

According to [26], young adults report guilty feeling of know-
ing the huge gap between their willingness to communicate
with old parents and the reality. And based on the conclusion
from [11] that negative feedbacks are sought and responded
more instead of positive ones if users have gained expertise
(perceived or actual) in pursuing a goal, we decide to create
a negative feedback as punishment for the children to trigger
their hidden sad and guilty feeling. If they neglect or refuse
to respond for long, the figure of their old parents in the fam-
ily photo will gradually fade out (see Figure 5). A negative



feedback for the young children is chosen because we sup-
pose young adults are clear about their obligation of caring
for old parents and they know how they should behave in the
family communication.

With the purpose of increasing bidirectional communication,
in the photo frame in the elderly’s home we design a positive
feedback as rewards. It is inappropriate for elderly to see their
own figures or figures of children gradually fade out. Instead,
we intend to bring them more positive feelings. Every time
the children listen to their voice message, the black-and-white
family photo in the frame of elderly will become more color-
ful (see Figure 6). All the fading-out and coloring process
is controlled by time. We transfer the calculation of Half-life
Time into the effect of fading-out and coloring of figures. The
formula we adopt in our system is:

O(t) = 0(0) x 27tz

In this formula, O(t) represents the actual opacity the young
adults see, O(0) represents the initial opacity, the initial value
is 1. t is the passing time counted from the time of receiving
the message and ;5 is the half-life of decay. ;,5is set to
be 20 seconds for showing demo in prototype. Children’s
listening to the message will not make the fading-out figure
appear as initial value directly. The opacity will add only 10%
of all the lost value. Actively leaving message to their parents
will bring a 50% increase in total loss of opacity. For the
elderly, if their message has been listened by their children,
the coloring of the initial black-and-white photo will have an
increase of 10%. The coloring of family photo will decay
according to the same formula of fading-out figure only after
it has already reached 100%.

Figure 5. Fading-out figure of old parents in family photo.

With the blossom and close-up of flowers, fading-out figure
of parents and coloring of family photo, we hope we can im-
prove asynchronous communication for the elderly living a-
part from their children. We hope that the ambient reminder
and different feedbacks can avoid important messages miss-
ing, make our system higher level of engaging and alleviate

Figure 6. Coloring of family photo.

asymmetry in information exchange. Functioning as a com-
plement to synchronous communication, a blossoming flow-
er could even trigger a telephone call because the process of
flower blossoming means the family member is just in front
of the vase and may have time.

Ease of Use

Based on the condition that older adults are afraid of new
technology, we want Blossom to be very easy to use. Most
voice mail applications these days are based on smart phones,
tablets and PCs, the interaction between users and system-
s is limited to touching the screen, using the keyboard and
mouse. These interactions are more suitable for young adults
and children. For this reason, we do want to offer the elderly
a special physical interaction with the vase and flower.

When we design the vase, we only put one handle and one
button on it. We try to include less items inside. It is easy to
remember that rolling handle means recording while pressing
the button means sending or listening. If users haven’t record-
ed anything new, pressing the button plays all the historical
messages. A flower bud means you get some new unread
messages, and blossom means already listened. This close-up
and blossom concept is natural and consistent with people’s
common sense.

Aesthetics

For the alternative designs of the artefact, we have thought
about using a telephone, but still choose vases with flowers
because they look more like an elegant decoration at home.
Also, hiding the microphone inside the flower will enhance
the enjoyment when people use it. Talking to the flower cre-
ates some affectionate connection between the user and in-
terface. Thus the communication with family member is e-
motionally distinguishable from other relationships. If we
choose the telephone, we may choose sound effect to pro-
vide ambient awareness of new messages for users, but this
can easily get mixed up with real telephone calling, causing a
chaotic situation for the elderly.

Material

Our collaborators from art background want Blossom to look
both old-fashioned and natural. Black walnut is chosen to
be the material of the vase. Copper and Aluminum are used
to make the flower and the decorations which emphasize the
flower (see Figure 7 and also Figure 9). Metal and wood,
in art students’ eyes are two contradictory materials that will



cause further stimulation in human’s emotions. Copper, with
the golden shining color, was used as materials for home-
made items from ancient time, so older adults can adjust to
them quickly. Copper flower with aluminum decoration is
consequently located in elderly’s home. Aluminum, shining
silvery light, is on the consensus with modern aesthetics, so
the vase with aluminum flowers and copper decoration is lo-
cated in young adults’ home. With same sizes and functions,
the pair of vases makes Blossom system compact and inte-
grated.

Validation of Concept and Feature

Revisit to the Elderly

After we decide the features of Blossom, we revisit the elder-
ly center and elderly home to consolidate our ideas with the
ten participants in the previous interview. All the ten older in-
terviewees showed a great interest in Blossom. They looked
forward to having a try after system implementation. One old
man E2 (male, age 78, elderly center) said:

E2: I think your system sketches looks beautiful and I would
be very happy to try the voice messaging first. I would be
happy to restore the conversation with my children in the vase
and replay them from time to time. I also want to see the close
and blossom of the flower.

Interview with Young Adults

We also conduct interviews with twelve young adults (four
females, aging 23-49) including five students in art major and
seven instructors, four from our university in Human Com-
puter Interaction area and three from our collaborator’s uni-
versity with the background of art. We collect their comments
on the punishment mechanism in order to know whether this
mechanism load overhead burden on young adult users. Ac-
tually all of young adults in our interviews showed a great in-
terest in trying these fading-out mechanism. One young man
and one instructor E6 (male, age 24, student in art major), E7
(male, age 49, instructor from HCI background) commended:

E6: Sometimes we are too busy to call them back, but I re-
ally want to make our relationship close and never want to
let my parents down. What I need might be some reminders
highlighting the importance of family communication.

E7: This fading-out photo reminds me of the film “The Pic-
ture of Dorian Gray”. The fading-out figure in the system is
able to visualize how you behave in communicating with your
parents. It’s really creative and artistic.

IMPLEMENTATION OF BLOSSOM

Technique

Figure 5 shows the final product of Blossom. Micro Control
Unit Raspberry Pi 3B (see Figure 8.a) is adopted in each of
the vases to maintain the basic operation of voice recording,
message storing and voice playing. A back-end server is con-
structed by node.js to fulfill the function of message transmit-
ting, fading-out controlling and coloring controlling. Both of
the vases are connected to the server through Wi-Fi connec-
tion. One vase controls the status switch in flowers of the
other side via handshaking through the server by employing
Websocket communication protocol.

In order to control the movement of the pedals of flower, we
link each of the pedals on to a servo (see Figure 8.b) by using
metal wires. Thus, the sway of the servo will be mechanically
transformed to blossom or close-up status of flowers. Button
modules are adopted to achieve the functions of sending or
playing voice message according to different contexts. Man-
ual generators (see Figure 8.c) with relay modules are con-
nected to the handle to maintain that rolling the handle starts
recording. All the servo, generator, relay and button modules
are powered by Raspberry Pi which is directly supplied by a
household AC power.

TR 5

Figure 7. Blossom system with identical vases.

Artefact

The procedures of fabricating the artefact include a lot of
handcrafts work. The vase is made of wood. Firstly, our
collaborator carves the raw material into standard-sized small
wooden pieces after a brief polishing process (see Figure 8.d).
Then all the small wooden pieces are burnished and glued to-
gether in the shape of a pyramid. The pedestal of the vase
is then finished. 3D printing is used to manufacture the hol-
low scapes of the flowers and the photo frames. As mentioned
before, flowers are made of different metals. Bronze and Alu-
minum sheets are tailored into small pieces and also polished
to be less sharp. Inside the photo frame is a tablet controlled
by the server. With Raspberry Pi and all the other additional
modules embedded inside the wooden pyramid, the pedestal
is stable enough to hold upper items including metal flowers,
scapes, a tablet and a photo frame.

Exhibition Installation

As this project we closely work with art students, we have a
great opportunity to exhibit our prototype to the public in an
art gallery for a whole week. With this chance, we not only
gather feedback from our instructors, but also get feedback
from the public who come to see the exhibition.

For the installation of the exhibition, we allocate the vases on
two exhibition booths and hang a large curtain made of yarn
between the two booths (see Figure 9). With this arrangemen-
t, we conceptually separate space and time into two parts, one
for the elderly and the other for the children. The curtain is
semi-transparent under the spot light, so it is possible for our



(a) Raspberry Pi 3B.

(b) Servo module.

(c) Manual generator. (d) Wooden base of vase.

Figure 8. General configuration of vases.

visitors to see blossom and close-up status change in flowers
of the opposite vase. Our collaborators also collect real tex-
t messages between parents and children, and project all the
sentences onto the semi-transparent curtain, creating a warm
atmosphere.

Figure 9. Exhibition installation.

EVALUATION

Around 200 hundred people visited our exhibition. We con-
duct qualitative evaluation with visitors to the exhibitions and
also seven instructors from universities. Basically, the pilot
evaluation is following the upcoming three question:

e As a complement to the synchronous communication, is
this asynchronous voice messaging system useful for the
elderly?

e How do users assess the tangible interfaces with vases,
flowers and family photos?

e Will the two feedback mechanisms bring in higher level of
user engagement and alleviate asymmetry in communica-
tion? Do users like it?

Usability

Visitors appreciate the idea to use an asynchronous voice
messaging communication system as a complement to the tra-
ditional telephone and mobile phone. From one visitor E§
(male, in his seventies, visitor), our asynchronous commu-
nication is useful and flexible in that he can use it to record
messages at any time:

E8: I usually forget things I want to say when I am on the
phone with my children. So I often write them down on a
piece of paper. Now with your Blossom system, it will allow
me to send message to my children at any time.

Another visitor E9 (female, in her forties, visitor) suggest
that we should transfer the missed telephone calls and mo-
bile phone calls into Blossom system:

E9: I hope you put all the missed telephone and mobile phone
calls into Blossom, which will be very useful for us working
people. The notification from mobile phones are easily ig-
nored. I am very happy to see the blossoming and closing of
flowers as a cue for raising attention of missed phone calls.

User Engagement

Few of the elderly uses voice messaging systems on smart
devices before, but with our special designed Blossom inter-
faces, they express their willingness and interest in trying.
From their perspective of view, our tangible interface is able
to stimulate more participation in the family communication.
One visitor E10 (male, in his sixties, visitor) shared his sug-
gestion after seeing the demonstration of flower blossom and
close-up:

EI0: These flowers and vases looks very beautiful. Undoubt-
edly, it is surprising and pleasing to see the flower blossom.
Maybe you can add some light and music in the meantime
with flower blossoming.

A young visitor E11 (female, in her twenties, visitor) shared
her opinions with us about our ambient awareness design:

El1: 1find the design of blossoming very eye-catching. Your
design concept itself has already remind me of the potential
problems in the communication with my parents. The blos-
som and close-up status of flowers can remind me of the new
messages and I will always notice it. If it is only a notice from
my iPhone without any ambient reminder; it is easy for me to

forget.

However, one instructor E12 (female, age 29, instructor from
HCI area) reminded us that:

EI2: If the young adults turn off the tablet to avoid seeing
the fading-out figure, do you have a plan B? And if it is the
elderly that do not want to communicate, how do you address
this problem?

This is an open question for us at this stage. As mentioned
in [11], we assume the young adult users involved in our sys-
tems have already born the obligation of caring for their par-
ents in mind, and thus we design a negative feedback for them
with the purpose to help them do better. As has been shown in
the process of concept generation and feature validation, all



the young adults appreciate the fading-out figure design and
would like to have a try, which means they are comfortable
with the design at this stage. The real problem is we do not
know the long-term effect of these feedbacks. If young adult
users see the fading-out figure for a long time, will they still
feel guilty and be invoked to initiate a conversation with the
parents is unknown.

For the question regarding the elderly, from our interview in
the first time, we have already extracted the elderly’s needs
of talking to family members. And we also see some elder-
ly living the elderly home put large photos of their children,
grandchildren and great-grandchildren on the wall. We do not
rebut that some elderly may have already suffered from isola-
tion, depression, autism or some other mental problems and
do not want to talk to their children. The target users in our
system are older adults who are willing to talk and long for
family communication.

Creativity and Empathy

All of the seven instructors appreciate the idea of fading-out
figure and the exhibition presentation. From one of the in-
structors E13 (male, age 35, instructor in art area):

E13: The good point in this project is that you really put your
feet into the elderly’s shoes. Empathy is quite important when
designing something for others. And the design of fading-out
figure is really impressive.

Another instructor E7 (male, age 49, instructor from HCI
background) said:

E7: This design of fading-out figure of the old parents is a
fairly creative one. It translates the obligation of caring for
old parents into a polite psychological expression. Both the
fading-out figure and coloring of family photo will be benefi-
cial to the elderly. I also view this fading-out figure design as
a special kind of visualization encoding the quality of commu-
nication through a family photo. Using the fading-out effect
or opacity to encode children’s behavior is very shocking and
will raise more emotional resonance in young adults. I be-
lieve they will pay attention to the change in the family photo
and contact their parents more actively.

An older adult visitor E14 (male, in his seventies, visitor)
showed his appreciation for our design of coloring family
photo:

El14: The coloring of the family photo is warm and touching.
If I have such a pair of vases I would talk more and more to
my children.

One officer E15 (female, in her forties, officer in elderly
home) praised our punishment mechanism designed for y-
oung adult users:

E15: Many older adults become anxious and upset when they
are waiting for children’s response. With your fading-out fig-
ure of the parents as a strong psychological implication, I
think most children will respond and give feedback more fre-
quently. And meanwhile, the coloring of family photo design
for the elderly is also delicate, they would contact their chil-
dren more actively to see the colorful photo.

First Prize in Competition

There is competition hosted by our university with the theme
of assisting ageing population after we finish the exhibition
of Blossom. In a total, there are ten groups participate in the
competition and finally we win the first prize among all the
ten groups. Other than the strength of combing technology
and art tightly, our system is a neither a pure software embed-
ded in existing smart devices nor a specially designed hard-
ware without any software support. Our system can be further
improved and packaged to be products in real use. The inter-
face is eye-catching with the functions delicately conceived
for elderly and young adults.

DISCUSSION

Adaptability

Blossom can be easily adapted to different places, either in
home setting or working place setting. Elderly is able to use
our system at the time they are available, so are the children.
People can use it according to their personal preferences.

However, what is the real influence of Blossom on the tele-
phone and mobile phone system has not been researched yet.
There must be some change in using synchronous system af-
ter deploying our asynchronous communication system. Fur-
ther evaluation about whether there is an increase in the use
of telephone system is needed. Although from current feed-
back, almost all the participants in our qualitative evaluation
process express their willingness to have more contact with
their parents or children, we are still curious about the actu-
al change in communication. Inspired by [8], we also think
about having a joint-analysis with telephoning data and gen-
erating a report about all-round variation in intergenerational
communication in the future.

Now we only put one servo module inside each vase so we
can only control all the three flowers simultaneously, which
means if users have not finished listening the previous unread
messages, a newly received one will not cause any change in
the vase. Although users will not lose any message, this is not
smart enough. If we add more servo modules in the system,
flowers can be controlled separately. With more flowers man-
ufactured, it will even become explicit and intuitive for users
to know how many unread messages they have.

Multi-modal Communication

At this stage, we only use a visual effect of blossoming and
close-up in the flower to indicate whether the users receive
new message, hoping to raise their attention when they are
immersed in the environment. We do not doubt about the
effectiveness of using visual cue to enhance ambient aware-
ness, whereas it is also natural for us to think of integrating
more sensory channels other than vision in the system. The
method we think of could be adding one micro LED light in-
side each flower. Sound effects could also be included inside
the system.

Simultaneously, interpersonal communication is never simply
verbal communication and ageing can result in degeneration
in hearing and eye-sight. When it comes to old adults who



suffer from hearing impairment, integrating non-verbal com-
munications such as gestures, facial expressions, body lan-
guages within Blossom will be more beneficial. Diagram-
s and short notes will largely assist in understanding voice-
based information [2]. Inspired by [16], we also think of ex-
tending Blossom to be a multi-modal communication inter-
face, which might be a solution to better cater for the elderly
according to different physical and cognitive abilities. At a
future stage, we still want the voice messaging communica-
tion to be the main channel conveying specific and explic-
it information while other channels to be complementary in
conveying implicit information and to facilitate the process
of understanding voice-based information.

Long-Term Usage

Our evaluation at this stage only elicit first step user feedback
from people attend our exhibition and seven instructors. Ac-
cording to [26], the final goal of an interactive system is to
achieve the long-term engagement among users. Thus, we
still need to have longer experimental trials for testing use-
fulness and user engagement of Blossom. Although many
potentials users summarize their feedback to Blossom as a
useful and interesting system, there is still a problem that they
may lose their interest, and regard the system dispensable or
simply ignore it in the future.

Being reminded by the instructor in the exhibition, anoth-
er crucial issue is to test whether the two different feedback
mechanism still work effectively after users’ long-time expo-
sure to our system. Whether the fading-out figure still invoke
guilty feeling needs to be tested in long-term field evaluation.

CONCLUSION

Social isolation which results in considerable amount of
physical and mental illness among the group of older adults
accentuates the importance of designing elderly-centered in-
teractive systems to enhance their communication with out-
side world. In this work, we closely collaborate with people
from art background and focus on the intergenerational com-
munication problem of the elderly who live apart from their
own children.

We adopt the general design process of research-through-
design study. Real needs among the elderly and underlying
reasons of problem elders face are extracted through iterative
interviews with ten older adults from an elderly center and
an elderly home. From our design study, we propose an idea
of utilizing an asynchronous voice messaging communication
system to complement existing synchronous telephone sys-
tem. We generate our design concept of embedding the voice
messaging system into a specially designed tangible interface
with ambient reminder and different feedback mechanisms.

On the basis of our design rationales a prototype system
called Blossom with two identical vases, flowers and photo
frames is developed. Recording and sending a voice message
will cause the flower in the other side to close up as a flower
bud, while listening to the new voice message received lead-
s to the blossom of the flower. We utilize the status change
in flowers to boost ambient awareness of receiving new mes-
sages. In case young adult users ignore the visual change

in flowers and in order to boost symmetry between elderly
and young children in information exchange, two different
feedback mechanisms are applied in Blossom. For the young
adult users, a fading-out effect of parent’s figures is applied
in the family photo with the purpose to continuously trigger
guilty feeling. We hope the negative feedback can push them
to engage in family communication more actively. Coloring
effect of family photo, serving as a positive feedback, is ap-
plied in the photo inside the elderly users’ vase to arouse more
interest and also keep the symmetry in communication.

We have a great chance of exhibiting Blossom at an art gallery
and collecting first hand feedback from the public. Qualita-
tive evaluation is conducted through the exhibition process.
Feedbacks are gathered from people who visited the gallery
including potential elderly users, young adult users, an offi-
cer working at elderly home, instructors from our university
and instructors from our collaborators’ university. Results of
pilot evaluation have shown a promising outlook in useful-
ness, adaptability and user engagement of Blossom. At this
stage, both the older adults and young generation are quite
interested in and willing to have a try on Blossom. They
view this asynchronous system as a stimulator for better in-
tergenerational communication. Also, many visitors put their
emphases on the fading-out figure design. They think the
fading-out figure effect is creative and is a representation of
the designers’ empathy and respect to the elderly. A first-
prize award is won by our group in a competition held by our
university. Instructors also view this fading out figure as a
special kind of visualization encoding the evolution of family
communication and connection.

In general, this study elicits some first steps toward address-
ing the problem of intergenerational communication in the
elderly and future work will focus on testing the long-term
engagement among different user groups and exploration of
multimodal communication in Blossom. Field study will be
conducted under real scenarios for further quantitative evalu-
ation.

ACKNOWLEDGMENTS

We thank for all the support from the elderly and officers
who participated in our design study at Fung Tak Lutheran
Home for the Elderly and Rhythm Garden Lutheran Centre
for the Elderly. We also thank Prof. Ravindra Goonetilleke,
Prof. Emily Au from Hong Kong University of Science and
Technology, Prof. Jin Tian and Prof. Jinfan Man from Chi-
na Academy of Art for their support, helpful comments and
guidance in this project.



REFERENCES

1.

10.

11.

12.

13.

14.

15.

Chang, A., Resner, B., Koerner, B., Wang, X., and Ishii,
H. Lumitouch: an emotional communication device. In
CHI’01 extended abstracts on Human factors in
computing systems, ACM (2001), 313-314.

. Communicating with Older Adults: An Evidence-Based

Review of What Really Works.
http://aging.arizona.edu/sites/aging/files/
activity 1 reading 1.pdf/.

. Asynchronous communication.

https://en.wikipedia.org/wiki/Asynchronous_
communicationf#cite_note-1/.

. Communication. http://www.hss.gov.yk.ca/pd£f/

afcomm-commavecaines—eng.pdf/.

. (knnnunﬂcaﬁon.https://en.wikipedia.org/wiki/

Communication#Verbal communication/.

. Synchronous and Asynchronous Communication:Tools

for Collaboration.
http://etec.ctlt.ubc.ca/510wiki/Synchronous_
and_Asynchronous_Communication:

Tools_for_ Collaboration/.

. What do synchronous and asynchronous mean?

http://www.worldwidelearn.com/
education-advisor/questions/
synchronous—-asynchronous-learning.php/.

. Cornejo, R., Tentori, M., and Favela, J. Ambient

awareness to strengthen the family social network of
older adults. Computer Supported Cooperative Work
(CSCW) 22, 2-3 (2013), 309-344.

. Davis, H., Skov, M. B., Stougaard, M., and Vetere, F.

Virtual box: supporting mediated family intimacy
through virtual and physical play. In Proceedings of the
19th Australasian conference on Computer-Human
Interaction: Entertaining User Interfaces, ACM (2007),
151-159.

Sometimes, Negative Feedback Is Best. https://www.
psychologytoday.com/blog/the-science-success/
201301/sometimes—negative—-feedback-is-best/.

Finkelstein, S. R., and Fishbach, A. Tell me what i did
wrong: Experts seek and respond to negative feedback.
Journal of Consumer Research 39, 1 (2012), 22-38.

Social isolation - Wikipedia, the free encyclopedia.
https:
//en.wikipedia.org/wiki/Social_isolation/.

Itoh, Y., Miyajima, A., and Watanabe, T.
’tsunagari’communication: Fostering a feeling of
connection between family members. In CHI’02

extended abstracts on Human factors in computing
systems, ACM (2002), 810-811.

Karimi, A., and Neustaedter, C. From high connectivity
to social isolation: communication practices of older
adults in the digital age. 127-130.

Kobler, F., Riedl, C., Vetter, C., Leimeister, J. M., and
Krcmar, H. Social connectedness on facebook: An
explorative study on status message usage. In

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Proceedings of 16th Americas conference on
information systems (2010).

Komatsu, R., Tang, D., Obo, T., and Kubota, N.
Multi-modal communication interface for elderly people
in informationally structured space. In International
Conference on Intelligent Robotics and Applications,

Springer (2011), 220-228.

Lindley, S. E., Harper, R., and Sellen, A. Designing for
elders: exploring the complexity of relationships in later
life. In Proceedings of the 22nd British HCI Group
Annual Conference on People and Computers: Culture,
Creativity, Interaction-Volume 1, British Computer
Society (2008), 77-86.

Meurer, J., Lawo, D., JanBen, L., and Wulf, V.
Designing mobility eco-feedback for elderly users. In
Proceedings of the 2016 CHI Conference Extended
Abstracts on Human Factors in Computing Systems,
ACM (2016), 921-926.

Muiioz, D., Cornejo, R., Gutierrez, F. J., Favela, J.,
Ochoa, S. F., and Tentori, M. A social cloud-based tool
to deal with time and media mismatch of
intergenerational family communication. Future
Generation Computer Systems 53 (2015), 140-151.

Muiioz, D., Cornejo, R., Ochoa, S. F., Favela, J.,
Gutierrez, F., and Tentori, M. Aligning intergenerational
communication patterns and rhythms in the age of social
media. In Proceedings of the 2013 Chilean Conference
on Human-Computer Interaction, ACM (2013), 66-71.

Neustaedter, C., Elliot, K., and Greenberg, S.
Interpersonal awareness in the domestic realm. In
Proceedings of the 18th Australia conference on
Computer-Human Interaction: Design: Activities,
Artefacts and Environments, ACM (2006), 15-22.

Newall, N. E., Chipperfield, J. G., Clifton, R. A., Perry,
R. P, Swift, A. U., and Ruthig, J. C. Causal beliefs,
social participation, and loneliness among older adults:
A longitudinal study. Journal of Social and Personal
Relationships 26, 2-3 (2009), 273-290.

Nicholson, N. R. A review of social isolation: an
important but underassessed condition in older adults.
The journal of primary prevention 33, 2-3 (2012),
137-152.

Plaisant, C., Clamage, A., Hutchinson, H. B., Bederson,
B. B., and Druin, A. Shared family calendars:
Promoting symmetry and accessibility. ACM
Transactions on Computer-Human Interaction (TOCHI)
13, 3 (2006), 313-346.

Smart device.
https://en.wikipedia.org/wiki/Smart_device/.

Tee, K., Brush, A. B., and Inkpen, K. M. Exploring
communication and sharing between extended families.

International Journal of Human-Computer Studies 67, 2
(2009), 128-138.



27. Williams, D., Ahamed, S. 1., and Chu, W. Designing Conference Workshops (COMPSACW), 2014 IEEE 38th
interpersonal communication software for the abilities International, IEEE (2014), 282-287.
of elderly users. In Computer Software and Applications



