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ABSTRACT
People receive a tremendous number of messages through
mobile instant messaging (MIM), which generates crowded
notifications. This study highlights our attempt to create a
new notification rule to reduce this crowdedness, which can
be recognized by both senders and recipients. We developed
an MIM app that provides only one notification per conver-
sation session, which is a group of consecutive messages
distinguished based on a ten-minute silence period. Through
the two-week field study, 20,957 message logs and interview
data from 17 participants revealed that MIM notifications
affect not only the recipients’ experiences before opening the
app but also the entire conversation experience, including
that of the senders. The new notification rule created new
social norms for the participants’ use of MIM. We report
themes about the changes in the MIM experience, which will
expand the role of notifications for future MIM apps.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in
HCI; Empirical studies in collaborative and social computing.
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1 INTRODUCTION
Today, mobile instant messaging (MIM) apps have become
a major tool for mobile-based text communication. In MIM,
compared to short message service (SMS), people exchange
messages more often, are more conversational, and use group
chats more often [4]. These characteristics lead to crowded
smartphone notifications [31]. Many HCI studies have pro-
posed solutions to solve the problem of the overcrowding
of notifications from the recipient’s perspective. This study
investigated how users would experience and change their
messaging behaviors if both recipients and senders shared a
rule to mitigate notification problems.

Most current MIM apps provide one notification per mes-
sage (Figure 1(a)). We made a new rule that provides one
notification per conversation session, which is a group of
consecutive messages, rather than per message. We tried to
distinguish between conversation sessions based on a break
(i.e., a certain period of silence) in the chat room and to
provide only one notification for the first message in each
conversation session (Figure 1(b)). There are many asymmet-
rical notificationmanagement approaches only for recipients.
In this study, we newly attempted to use a symmetrical ap-
proach to mitigate notifications. We set up one rule that
recipients and senders share and set the criterion for this
rule to 10 minutes, which we call the “ten-minute silence.”

Figure 1: (a) CurrentMIMnotification permessage; (b) a new
rule for a conversation session based on ten-minute silence.
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To explore the impact of our rule on the messaging expe-
rience, we developed HelloBye, an MIM app that uses this
new notification rule. We conducted a two-week field study
with 17 participants and analyzed message logs and inter-
view data. This paper reports a descriptive quantitative result
of 20,957 messages (1,024 conversation sessions generated)
collected over two weeks, including five themes from the
qualitative analysis. Generally, in HCI, notifications are ex-
pected to mostly affect the recipients before a conversation,
but our data revealed changes in both recipients’ and senders’
experiences at the start, middle, and end of a conversation,
and even after the conversation. Furthermore, the results
revealed that new social norms and conversation manners
stem from the shared notification rule.
This study contributes to the understanding of the rela-

tionship between MIM experiences and notifications, as well
as the discovery of the impact of shared notification rules on
social interaction.

2 BACKGROUND AND RELATEDWORK
A Large Number of Mobile Instant Messages
Today, people receive tens to hundreds of mobile instant
messages a day, accounting for 50–90% of all smartphone
notifications [2, 16, 25]. Before the introduction of smart-
phones, SMS had exploded in popularity as an everyday text
communication tool on mobile phones [8]. Since then, with
the advent of the smartphone, MIM apps such as WhatsApp,
Facebook Messenger, and KakaoTalk have started to replace
SMS. The change from SMS to MIMwas not just about where
the message came from; SMS conversations typically consist
of a single message or short sequences [8], but MIM has
the advantage of being free to use and making it easy to
share multimedia-based messages such as images and videos,
which enables flexible messaging and a more conversational
nature [4]. In SMS, people send more refined messages. In
MIM, however, messages are shorter and more fragmented,
and as a result, users can experience stress due to crowded
message notifications [31].

Another likely basis for the increased number of messages
is group chat. In group chat, multiple people send messages
at the same time, and the messages are delivered to everyone
in the chat room. Group chat is one of the biggest differ-
ences between SMS and MIM [4]. When people use SMS,
all conversations are one-on-one, but in MIM, chats are of-
ten conducted in groups. Today, MIM users are creating
group chat rooms that include many people and for various
purposes, including chatting with friends, business commu-
nication, and other activities [4, 14, 21]. Some studies have
shown that group chat is a significant part of users’ MIM
usage, and users tend to belong to lots of various types of
group chats, which increases the total number of messages

received [4, 14]. Therefore, we explore the messaging experi-
ence including group chat in this paper because many recent
novel MIM trials in HCI [28, 29, 35] have been focused on
the one-on-one chat experience.

MIM Notifications: Push and Badge
MIM notifications are provided by push and badge notifica-
tions. First, MIM push notifications on smartphones (Figure 2,
left) are delivered through a lock screen, notification center
(iOS), or notification drawer (Android). Push notifications
are usually generated with information about the message
sender and a snippet of the message content, along with a
sound or vibration alert, according to the user’s preference.
Another important characteristic of MIM notifications is the
icon badge (Figure 2, right). Badge notifications are marked
with red dots and numbers above the app icon. The badge
is usually accompanied by a push notification, and its most
important function is to provide numerical information. Al-
most all currently popular MIM apps show the number of
unread messages on their badges.

Excessive notifications can cause problems, including an-
noyance, inattention, and stress [5, 15, 19, 27, 31]. Many HCI
studies have focused on providing solutions for smartphone
notifications in general rather than MIM notifications. The
studies have mainly focused on interruptions stemming from
notifications and have discussed notifications’ improper con-
tent and timing [6, 17, 18, 23, 24, 33]. Although these studies
have invented excellent methods for managing notifications,
we believe there should also be MIM-focused solutions for
the aforementioned reason (a high proportion of MIM notifi-
cations).

In this study, we attempted to follow a new rule that pro-
vides one notification for each conversation session, which is
a group of consecutive messages, instead of per message. We
tried to distinguish between conversation sessions based on
breaks in a chat room (no messages sent for a certain amount
of time) and to provide only one notification for the first mes-
sage of each conversation session. Although deferral tech-
niques (holding a notification for a certain amount of time or
until a user finishes an ongoing task) are the most popular
notification management methods, which have been studied
since the desktop environment was developed [10, 13, 23],
we wanted our design to fit the unique experience of MIM, in

Figure 2: Existing MIM apps’ push and badge notifications.
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which users normally expect to receive immediate responses
to their messages [4, 11]. Therefore, to reduce the number of
notifications while preserving the inherent characteristics of
MIM, we chose not to defer the notifications but instead to
send a notification of the first message directly and then skip
notifications of the following messages. This approach is
not technically new; it has been applied in some mobile and
PC-based apps. For example, an Android app called Mutifier1
is a mobile notification manager. Mutifier allows the user
to set a delay on an app after a message and to customize
the length of the delay. Many other apps allow the user to
control the notification settings, but the difference is that we
chose a symmetric approach: The recipient and the sender
share one criterion and rule. This study reports messaging
experience changes when the MIM notification management
rule is shared.

Toward a Deeper Understanding of the MIM
Experience
HCI is continuing to expand its understanding of emerging
MIM technology. MIM is no longer just a tool for delivering
text—it creates a unique experience. In an early MIM study,
Church and Oliveira [4] found that MIM behaviors differ
from traditional SMS behaviors in many aspects; people’s
conversations are more natural and flexible, and they build
a sense of community through MIM. Since then, many stud-
ies have provided an in-depth understanding of the MIM
experience that is prominent in today’s text-based mobile
communications [21, 22, 31, 34, 36]. In addition to these stud-
ies focusing on existing MIM apps, some novel MIM apps
have recently been created to explore unseen areas. Examples
include Rost et al.’s Forget-me-not [29], which is a history-
less mobile messaging app; Xu et al.’s Bubble Q [35], which
de-emphasizes content to explore the role of messages in
MIM; and Podlubny et al.’s Curtains Messenger [28], an app
for discovering synchronization in mobile messaging.

Some studies continue to understand the MIM experience
by focusing more on specific design. MIM has a variety of
features that can be found in previous PC-based instant mes-
saging but is creating new experiences in the mobile envi-
ronment. For example, MIM chat rooms act as dwellings
reflecting human territoriality [14]. A “last seen” feature
makes users concerned about sharing their availability [26].
The read receipt feature could cause the recipient to feel
social pressure and the sender to experience anxiety [11].

These studies demonstrate a great deal of innovation and
have deepened the understanding of the MIM experience.
Our work draws upon these threads. In particular, by at-
tempting a new case by tackling notification crowdedness

1Mutifier - Apps on Google Play. Retrieved January 7, 2019 from
https://play.google.com/store/apps/details?id=com.iniro.mutifier

in MIM app use, this study reinforces the understanding of
the relationship between notifications and MIM experience.

3 STUDY METHOD
The Design of HelloBye
We designed an MIM app called HelloBye with a new rule of
ten-minute silence: one notification per conversation session,
not per message, and shared between senders and recipients.
We needed a sample time criterion to delineate this new
concept. From several previous studies on notifications, we
found that most people check MIM notifications quickly
[7, 19, 25, 26, 30]. For example, Pielot et al. [25] revealed that
the median time range for people to see MIM notifications
is 3.5 to 6.6 minutes after receiving them, and another study
revealed that the median time is 6.15 minutes [26]. Based
on these studies, we decided that setting a 10-minute break
would distinguish different conversations in the chat room
and is proper to test our concept. However, at the same time,
we note that this 10-minute criterion is for exploring this new
concept, not the proven optimal value. We further discuss
this criterion later; it was adequate for us to uncover the user
experience with a new concept.
Therefore, HelloBye has the new notification rule based

on conversation session, which is defined by a 10-minute
interval between two consecutive messages. For example,
assuming a group chat to which user A, user B, and user C
belong, A and B send four consecutive messages (09:58 to
10:00), and the last message sent by B is at 10:00 (Figure 3). C
will only be notified when the first message is sent by A at
09:58 instead of receiving notifications for all four messages.
Furthermore, if A or B sends another message (the fifth mes-
sage) to the same chat room before 10:10, which is before
the 10-minute cutoff, it will be included in the previous con-
versation session, and no notification will be sent. However,
if the fifth message is sent after 10:10, as shown in Figure 3,
then that message will create another notification because
the conversation session ended by the 10-minute break.

Figure 3: Example of HelloBye’s notification rule.
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Figure 4: HelloBye’s push and badge notifications.

In HelloBye, we decided to use a push notification to pro-
vide information about the member(s) of the chat room be-
sides the recipient and the fact that “There is a new conversa-
tion” (Figure 4, left) instead of the sender and content snippet
of conventional existing MIM; additionally, the badge dis-
plays the number of conversation sessions (Figure 4, right)
instead of the number of unread messages, as in conventional
existing MIM.
Figure 5 shows HelloBye’s chat room. Users can see the

members of the chat room at the top and can turn notifica-
tions on or off with the top right notification button. If users
turn off notifications for a chat room, push notifications will
not be generated, but the icon badge will still display the
number of unread conversation sessions. HelloBye displays
the ranged timestamps for conversation sessions (i.e., the
time of the first and last message) at the top of the session.
These timestamps are created when the first message in the
conversation session is sent and updated every time a new
message is sent.

In this study, HelloBye offered representativeness of MIM
clients in that users could create one-on-one and group chats
with smartphone contacts, send texts and photos in real time,
see messaging history, and set their profile names and pic-
tures. At the same time, there were limitations. For example,
users could not send other multimedia, such as videos, loca-
tions, or files. In addition, today’s MIM apps offer a number
of features for convenience, such as read receipts and typing
indicators, but HelloBye does not provide these features be-
cause this study focused on user experience with messages
and notifications. However, because our study focused more
on the representative MIM use situation for notification over-
load instead of covering all possible MIM features, we believe
that the setup of this study was adequate for our research
purpose.
HelloBye was developed as an iOS native app. SendBird

API was used to implement messaging functions, including
sending text and pictures and creating chat rooms. We used
SMS authentication to enable users to create a chat room
based on their smartphone contacts. We stored user infor-
mation and message logs and sent SMS for authentication
using a Web host and its database, and we provided push
notifications for each conversation session using Google’s
Firebase Cloud Messaging. The app was deployed on the
App Store.

“Send”

“04:35 PM – 04:42 PM”

“05:34 PM – 05:52 PM”

Figure 5: HelloBye’s chat room. Two distinguished conversa-
tion sessions are present (04:35PM – 04:42PM and 05:34PM –
05:52PM).

The Field Trial
We considered HelloBye to be a technology probe [12] and
conducted a two-week field trial in January 2018.

Procedure and Participants. We wanted to discover users’
experience not only in one-on-one chats but also in group
chats. Therefore, we wanted to recruit participants who al-
ready had social ties and used group chats with existing MIM
apps. We posted recruitment articles containing the above
requirements (the members of the group having social ties
and using their own group chat, and all of the members being
able to participate in two weeks of trial and interviews) in
online communities, and we posted printed flyers in local
apartment buildings.

From among the applicants, we selected participants based
on variety in age, gender, and types of relationship. Finally,
we recruited four groups of four to five people each: two
groups of friends and two groups of colleagues. Seventeen
people in total participated in our study. One friend group
was composed of two male and two female undergraduates,
who were two pairs of couples (ages 19–20; anonymized
as P1–P4). The other friend group was composed of four
male graduate students belonging to the same bicycle club
(ages 23–29; anonymized as P5–P8). One colleague group
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was composed of four female office workers at an institute
of biotechnology (ages 22–25; anonymized as P9–P12). The
other colleague group was composed of two male and three
female technical workers at a public enterprise (ages 26–31;
anonymized as P13–P17).

Before the actual trial, we invited the participants by group
to the lab and introduced them to HelloBye. We briefly ex-
plained how to use the app and the study procedure. In
addition, we asked the participants to use HelloBye as their
main MIM app with the other recruited members. After the
two-week trial, the participants returned individually to the
lab to participate in interviews. We thought that even if the
participants were in the same group, each participant would
have a different experience, so we interviewed them indi-
vidually. One researcher led the interview, while another
researcher took notes and supplied missing or improvised
questions of interest.

Data Collection and Analysis. We collected two forms of
data: message metadata and qualitative interview data. First,
our system recorded message log data, including message
senders, sending times, and chat rooms in which messages
were sent. However, the message content was not recorded
because recording the content of the messages would affect
the participants’ natural use. This paper uses log data to show
the participants’ practice of using messages and chat rooms
and creation of conversation sessions, and more key findings
about the messaging experience were found through inter-
view data. All recorded user information was anonymized
prior to analysis, and the record settings and study proce-
dures were approved by the university’s institutional review
board.
Qualitative data were collected through semi-structured

interviews. At the beginning of the interview, there were
questions about how participants were using an existing
MIM app and what kinds of notification problems they were
experiencing. Then, we asked about these experiences using
HelloBye: how much the notifications seemed to be reduced,
when and how users experienced notification reduction, their
thoughts on how the push and badge notification changed,
and their positive or negative experiences. We also asked
them to compare their experiences with their experiences
with existing MIM apps they used, especially existing chat
rooms with recruited members, so as to capture changes in
their messaging patterns.

The interviews were audio recorded and transcribed. Two
researchers participated in the analysis. The lead author
first wrote memos at the initial reading of all transcripts.
After the first reading, the second author, who also attended
the interview, participated in discussing and deriving key
themes in an open coding process, in which we coded distinct
concepts and categories in the data. All these analyses took

over six months, and during the iterative analysis process,
we noticed that our design led to notable changes depending
on the participants’ “conversation phases,” and themes could
be categorized depending on those phases. For the axial
coding process, we reanalyzed the data and derived themes
from the conversation phases as the analytical frame. After
going through the refining process, we ultimately derived
five themes.

4 RESULTS OF OVERALL MESSAGING PRACTICE
Before describing our interview findings, in this section, we
report quantitative results about the use of messages and
creation of conversation sessions. We hope that these data
complement our interpretation in the next section.

Table 1 shows an overall summary of the participants’ use
of HelloBye. The 17 participants and 1 external user (a friend
of P10) sent 20,957 messages over the two weeks of the trial
(the participants who sent the most and fewest messages
sent 2,134 and 608 messages, respectively). The participants
used a total of nine one-on-one chat rooms and five group
chat rooms, and a total of 1,024 conversation sessions were
created. Each session contains an average of 20.47 messages
(SD = 32.71). By chat type, in the nine one-on-one chats,
4,217 messages were sent, 271 conversation sessions were
created, and the average number of messages per session was
15.56 (SD = 24.55). In the five group chats, 16,740 messages
were sent, 753 conversation sessions were created, and the
average number of messages per session was 22.23 (SD =
35.03).

Table 1: The number of messages and conversation sessions
for two weeks (white = one-on-one chat; gray = group chat).
a P10’s friend, not a study participant, usedHelloBye during
the field trial. This use is only included in the statistics.

Members of
Chat Rooms

# of
Messages

# of
Sessions

# of Messages
/Session

P13, P14 106 1 106.00
P13, P15 593 8 74.13

P13, P14, P15, P16, P17 4,260 71 60.00
P1, P2, P3, P4 3,953 160 24.71

P2, P3 2,237 92 24.32
P9, P10, P11, P12 4,540 268 16.94
P5, P6, P7, P8 3,965 251 15.80
P10, P10f a 435 43 10.12
P1, P2 132 14 9.43

P13, P14, P15 22 3 7.33
P10, P12 623 91 6.85
P9, P11 26 5 5.20
P1, P4 38 9 4.22
P10, P11 27 8 3.38
Total 20,957 1,024 20.47
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Figure 6: Distribution of sessions (left) and messages (right)
based on the number of messages in a session.

Figure 6 shows the distribution of conversation sessions
based on the number of messages contained. The number
of messages included in one conversation session varied
from 1 to 317. The most frequently generated conversation
sessions were the sessions with 1–20 messages, which ac-
counted for over 70% of the sessions. On the other hand, the
number of conversation sessions containing a larger number
of messages was very small. For example, of the total of 1,024
conversation sessions, there were only 33 conversation ses-
sions containing 100 or more messages (i.e., a little over 3%).
However, this relatively small number of sessions contained
5,114 messages, which accounts for about one-quarter of
the total number of messages for two weeks. This shows
that the participants sometimes sent and received many mes-
sages in a conversation session, and these messages took up
a significant amount of the message total.

5 MESSAGING EXPERIENCE CHANGES
DEPENDING ON CONVERSATION PHASE

In this section, we report our findings about how our de-
sign changed the way the participants communicated based
on the qualitative data. The results were refined into five
themes according to the phase of the conversation: Before
conversation; Starting conversation; During conversation; End-
ing conversation; After conversation (Figure 7). Although our
findings were separated to make clear distinctions according
to the phase of the conversation, these themes are closely
related, and such relationships are also described.
Before we describe the findings, we present a brief sum-

mary of the participants’ answers to their existing MIM us-
age patterns. All participants were relatively young Koreans
(ages 19–31); some participants used two or more MIM apps,
but all of the participants used KakaoTalk as their primary

Figure 7: Five themes based on conversation phase.

MIM app. They were connected to most of their family mem-
bers, friends and acquaintances with KakaoTalk, and they
actively used both one-on-one and group chats. They sent
lots of messages via existing MIM—from 10 to 300 cumu-
lative messages in daily-life group chats—and were often
bothered by MIM notifications. Such heavy use is consistent
with previous reports of young Korean users [14, 16, 31].

Before Conversation: Less Crowded Notifications
First, the participants experienced reduced notifications be-
fore they participated in the conversation by opening the app.
As reported in the statistics above, because approximately 20
messages were sent during one conversation session, the par-
ticipants noted that both push and badge notifications were
significantly reduced compared to the amount of messages
they received.

As shown in the distribution of the sessions (Figure 6), the
participants occasionally sent a large number of messages.
However, the participants said that they do not like to receive
many notifications, especially when they do not participate
in the conversation. They noted that HelloBye was good
at preventing this kind of annoyance when they were not
participating: “The good thing was, I could concentrate on what
I was doing [with HelloBye]. When I received notifications with
the existing MIM while I was working, I could not see it, but
the screen was bright and I was nervous about it” (P14). This
is in line with previous studies’ claims that people felt they
weremore productive when they received fewer notifications
[15, 27].
The participants also said that it was common to see a

badge notification number greater than 100 in existing MIM.
However, because HelloBye provided badge numbers per
conversation session, the participants said that they saw
small numbers, usually one or two. A large badge number
in MIM can create pressure for users [31]. The participants
said that the relatively small number of notifications relieved
them of the pressure of seeing a large number: “I have about
30 notifications as usual. If there are a lot, there are 200, 300.
If there are too many notifications, I feel the burden of them
accumulating. But it was only one [in HelloBye], I felt less
burdened” (P2).
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Out of 17, 16 participants stated that they experienced this
dramatic notification reduction. However, one participant
did not (P15). P15 said that she checks messages as soon as
possible because she dislikes any red badges remaining on
the app, so she always tries to keep the app without a badge
(i.e., no unread messages). On the other hand, the partici-
pants who responded that they checked their notifications
relatively slowly felt that their notifications were greatly
reduced in HelloBye. This showed that our design can have
different effects on reducing notifications depending on the
user’s MIM usage patterns.

With typical MIM use, our participants felt that messages
in group chats were generally less important than messages
in one-on-one chats. People usually turn off notifications
they believe are unimportant in order to focus more on im-
portant notifications [3]. The participants said that they turn
on most notifications for one-on-one chats but turn off noti-
fications for most group chats in existing MIM, even if it is
a chat room with close friends; however, in HelloBye, most
participants did not turn off notifications for one-on-one
or group chats because they said they did not need to. Not
having to turn off notifications for group chats was positive
to them: “I usually turn off the notifications in group chats,
but HelloBye reduces the notifications, so that now I can use
the notification feature properly” (P8).
Nevertheless, reduced notifications resulted in missing

some signifiers [20] that existing MIM notifications provide.
The participants inferredmore than just senders and snippets
from push notifications and the number of messages on
the badge in existing MIM. For example, the participants
inferred the importance of the conversation according to
the badge number before opening the app. If they saw a
quickly increasing badge number, they inferred that there
was an ongoing conversation in the group chat: “If there
were 300 floats [on the badge], I would think, ‘I’ll look at it
sooner, something has happened’ ” (P7). The snippets of push
notifications and the badge numbers allowed the participants
to gauge how active the conversation was. In HelloBye, they
felt discomfort about the lack of this other information: “It
was good that the notifications were reduced, but I wish I could
see how many came. Only then can I see if the conversation is
active or not” (P13).

Reducing the number of notifications does not just make
notifications more manageable. This reduction also gave the
participants different perceptions of their notifications. In
HelloBye, one notification could represent only one mes-
sage, but it could also represent dozens of messages. The
participants described a notification using various terms: “a
conversation,” “a group of messages,” “a time slot,” “a thread,” or
“a bundle.” Instead of recognizing a notification as receiving
a message, the participants usually recognized a notification
in HelloBye as the start of a conversation: “I thought that

number one [on the badge] was the start of the conversation”
(P17). This change of the perception of each notification in-
fluenced the behavior of sending messages, which we will
discuss further in the following sections.

Starting Conversation: Carefully Starting a New
Conversation
The participants were more cautious about starting a new
conversation session. Out of 17, 13 participants said that
they more carefully sent a message when there was no on-
going conversation than they would in existing MIM. This
is highly related to the change in perception and meaning
of notifications experienced by the participants in the first
theme, “Before Conversation: Less Crowded Notifications.”
The participants stated that while sending messages from
an existing MIM is very easy, it is relatively more difficult to
send a new message in HelloBye when they must create a
new conversation session, which generates a new notifica-
tion.
When sending messages in HelloBye, the participants

were more concerned about whether others could respond
to them within 10 minutes. They said they would send a
message right away when they needed to and wait for a
reply in existing MIM, but this was not the case with Hel-
loBye. For example, they considered the timing of sending
a message in terms of whether someone in the chat room
could answer or not within the same session. If they thought
that no one in the chat room would be able to reply within
the same conversation session, they tended not to create a
conversation session: “I have something to say, but the time
is too late and nobody seems to answer. Then I did not make
a conversation when it seemed that only new bundle would
occur” (P15).
The participants were also careful about creating a con-

versation session if it was a relatively unimportant mes-
sage. In MIM, people engage in a lot more chitchat than in
SMS [4, 22]. The participants also mentioned that in exist-
ing MIM, they send a lot of meaningless messages without
much thought; however, in HelloBye, they often paused and
carefully thought about sending messages that were not as
important. Some participants said that they did not send
an unimportant message immediately; instead, they waited
a while and sent it when a conversation session had been
created by another member or along with other important
messages: “We talked about everything that was not important
at one time. For example, if I had a little story about my boss, I
talked when a conversation opened” (P11).

There was a difference in the degree of carefulness among
the participants. The most prudent group regarding this is-
sue of creating new conversations was the older group of
colleagues (P13–P17). They had a stronger sense of having
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to read messages as soon as possible if they received noti-
fications, and they were more cautious about creating new
notifications. We believe that the group trait could explain
the fact that a much smaller number of conversation ses-
sions were created by the members of this group compared
to other participants, considering the number of messages
they sent: The number of messages per session (60.01) in
the four chat rooms of this group’s members is much higher
than the overall average of 20.47. This shows that the rela-
tionship between chat members can affect the experience of
this theme.

In a messaging experience, the start of a conversation is en-
tirely up to the message sender. However, so far, the relation-
ship between sender behavior and notifications has rarely
been explored. HelloBye changed the way these message
senders start conversations; senders were cautious about
sending a new message when the conversation had not yet
begun, considered the possibility of getting replies within
the session, and put off less important chitchat for later if no
conversation session was going on.

During Conversation: Shorter and Faster Messaging
Once a conversation had started (i.e., when a new session
was created), the participants engaged in faster, shorter mes-
saging. MIM has the characteristics of being flexible and
allowing participants to talk more quickly than in SMS [4].
Out of 17, nine participants mentioned that messaging in
KakaoTalk tends to be shorter and faster than in SMS, but it
was more so in HelloBye when the participants compared it
to their experience in KakaoTalk.

Based on message log data, we found that the participants
sent a lot of messages in a row within a very short amount of
time. In the interviews, the participants said that they knew
that their messages would not result in additional notifica-
tions to the other parties. In particular, the participants in
groups of friends (P1–P8) said that they often pointlessly
chitchat when using MIM, and the tendency to send a lot
of messages without considering notifications seems to be
greater. They said that they felt freedom from notifications
and that the experience felt much closer to verbal commu-
nication. They experienced the characteristics of a desktop
environment’s instant messaging in the mobile environment,
in which users treat conversation casually and informally
without hesitation, as with verbal communication [32]: “Ev-
erybody wrote messages shorter and shorter. It was more than
KakaoTalk. It seems to be written in almost one or two words. It
feels like reflexively talking without filtering” (P6). An experi-
mental MIM app that allows for only synchronous texting
enabled the conversations to be more natural, like phone
calls or face-to-face conversations [28], and our design had
similar effects in a different way.

The participants said that even if only a few members of
the chat room were chatting, they often continued to send
messages in the group chat, not creating other separate chat
rooms. For example, even if only two members talked in a
group chat room that had four members, the participants of-
ten kept talking in the group chat and did not use a separate
one-on-one chat. The MIM chat room serves as a dwelling
for users’ social relationships [14]. The participants thought
that even if conversations involved only two people, remain-
ing members should be able to see the message history later:
“It’s a group chat with four people. [Sometimes] only two people
talk. It’s commonly happened. Because the topics are similar, I
keep talking in there [the group chat]” (P6). Our design was
positive when some participants of the group chat partici-
pated in conversations. When they had these conversations
in particular, they felt more freedom to generate notifica-
tions.
However, some participants, especially those in work re-

lationships, mentioned negative nuances, such as feeling
rushed. They said that if they received a new message, they
felt pressured to respond within 10 minutes. As we described
in the previous theme, “Starting Conversation: Carefully
Starting a New Conversation,” the participants had difficulty
starting a conversation, so their sense of obligation to par-
ticipate when the conversation began also increased: “I tried
to answer as soon as possible; when I saw the conversation, I
was going to reply quickly” (P9). They also mentioned that
when they sent a reply more than 10 minutes after the last
message and a new conversation session was created, they
felt that they had responded late: “When I sent the message,
a time mark occurred. Oh, it was late. I answered late” (P12).

Ending Conversation: Letting the Conversation End
This section is about the participants’ experience with end-
ing their chat room conversations. When 10 minutes had
passed after the last message was sent (i.e., in a situation
when a new conversation session would be created by a
new message), the participants were reluctant to create a
new conversation (see second theme, “Starting Conversa-
tion: Carefully Starting a New Conversation”); instead, they
wanted to treat the previous conversation session as one that
had ended. This theme was found in interviews with 12 of
the 17 participants. Although the conversations in MIM have
a tendency to be endless [22], compared to single-turn SMS
[8], our new notification system implicitly strengthened the
end of conversations.

We found that sometimes, the participants did not send a
reply because they did not want to create a new conversation
session. If 10 minutes had already passed since the previous
message, the participants considered whether it was impor-
tant enough to send a reply. For example, in existing MIM,
people often reply with a short message, such as “okay” or an
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emoji, as an indication that they have read the message [36].
However, in HelloBye, if 10 minutes had passed since the
previous message was sent in a chat room, the participants
sometimes did not answer if they thought their reply was
not important enough to create a new conversation: “When I
saw the messages later, sometimes I passed it without respond-
ing. It feels like I’m making a new conversation” (P17). We
wondered about their feelings when they did not get or send
a reply, and they responded that it was natural not to reply
in that situation and not bad at all. Rather, they were reluc-
tant to create new conversation sessions with unimportant
messages.
O’Hara et al. [22] found that conversations in MIM tend

to exhibit “never-endingness.” Participants in O’Hara et al.’s
study discussed the discomfort of never-endingness using
WhatsApp in particular relationships; our participants also
mentioned that sometimes they had difficulty ending con-
versations in existing MIM, especially when the other par-
ticipants were not close friends: “If the boss is in the chat
room, it is harder to finish the conversation” (P16). While
conversations in MIM tend to be ongoing and not have a
clear ending, the start and end of a conversation in HelloBye
was relatively clear. The participants recognized that the con-
versation ended when 10 minutes had elapsed from the latest
message, and they were relieved of the burden of having to
answer. The participants were positive in terms of the clear
end of the conversation: “The conversation has already ended.
I would still send a message if it’s essential, but I did not send
it unless absolutely necessary” (P12).
Also, combined with the third theme, “During Conversa-

tion: Shorter and Faster Messaging,” the participants seemed
to have denser conversations. The participants engaged in
fast and active conversations during the conversation ses-
sion, and if there was a 10-minute break, they then had to
decide whether to end the conversation or start a new con-
versation. Because of this characteristic, using Grinter et
al.’s terms [9], HelloBye led the participants to engage in a
discrete-intensive usage style to some degree, rather than the
continuous-sporadic style usually seen in reports of existing
MIM: “I sent more messages in a shorter time [in HelloBye]”
(P11).

After Conversation: Improved Accessibility of Past
Conversations
Finally, HelloBye improved participants’ ability to access
past conversations. We believe that this was possible due not
only to the change in notifications but also to the change
in the timestamps in the chat room (Figure 5). We designed
the timestamps to distinguish the conversation sessions for
which notifications were provided, which served to allow
participants to recognize multiple messages as conversation
units.

Some of the participants thought the unit of communica-
tion was a conversation session, not a message. This theme
was found in interviews with four of the 17 participants. This
number is relatively small compared with the participant
numbers of other themes, but we believe that this theme is
still important because viewing the previous messaging his-
tory is a less common MIM behavior than sending/receiving
a new message, and also, the field study lasted only two
weeks. If they had used this app for a longer period than our
study length, we expect that we probably would have had
more opportunities to hear reports of such experience.

A previous study on existing MIM reported that messages
were fragmented and therefore lacked a connection between
them [31]. However, HelloBye tied messages within the same
session to each other more closely. The participants could
more easily perceive subjects, times, and situations in conver-
sations. In existing MIM, there are constant ongoing conver-
sations taking place [22]; however, HelloBye clearly showed
the pauses and recommencements of conversations: “It is a
chat room that does not havemuchmeaning if you seemessages
one by one. But if the messages are in a group [like HelloBye],
I can see the flow of conversation” (P8).
The participants mentioned that these conversation ses-

sions were useful for looking up something in a past conver-
sation. They said that the conversation sessions categorized
messages over time, and thus, they were able to find certain
messages more quickly. In existing MIM, it can be hard to
find something because there are no specific divisions. How-
ever, in our design, if they know the general time of day a
message was sent, they can look for it in a specific conversa-
tion session marked by that time: “When I do not remember
the exact words that were included in the conversation, then
the search is very difficult [in existing MIM]. Now, I feel like I
have a narrower range, and it was really easy to find” (P6).
Our design seems to allow participants to give a higher

level of meaning to the conversation sessions in the messag-
ing history than to individual messages. In today’s MIM, each
message is very short and fast-paced; therefore, it is difficult
for one message to be meaningful [31]. Some participants
found it easier to give personal meaning to conversation
sessions, including the situation, the subject, and the feelings
at the time the conversation occurred. Because we did not ex-
pect the conversation session to be an object of meaning, we
did not provide any interface to archive the sessions. Previ-
ous studies have found that MIM messages convey meaning
rather than just deliver content [35], and the messages in
the chat rooms could be cherished virtual possessions [14];
therefore, a design for archiving sessions could help users
establish more meaning.
Taking all the themes together, notifications affect the

overall process of conversation. Due to the much smaller

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 442 Page 9



CHI 2019, May 4–9, 2019, Glasgow, Scotland UK In-geon Shin, Jin-min Seok, and Youn-kyung Lim

number of notifications, the participants gave each notifica-
tion a larger meaning, which made starting a conversation
more difficult and ending it easier. On the other hand, noti-
fications that did not occur consecutively made it possible
to send faster and shorter messages freely, without the gen-
eration of notifications during the conversation. This per-
ceptional change allowed the participants to recognize the
messages as a larger whole, making it easier to access past
conversations.

6 DISCUSSION: FROM PERSONAL TO SOCIAL
NOTIFICATION

In an in-situ notification study involving mobile phone users,
Pielot et al. [25] said that “mobile notifications are inherently
social.” We receive more and more notifications from people
rather than from systems. However, the current notification
designs do not yet seem to be social enough. Based on this
study, we believe that we need a deeper understanding of
the social aspects of notifications.

We believe that one of the keys to our findings is that the
new notification rule is not personal; it is “shared” between
the recipients and the senders. Because this notification re-
duction rule is symmetric between the recipient and the
sender, this rule can change the messaging behaviors of not
only the recipients but also the senders. In existing MIM,
users usually do not know the other’s notification settings.
However, with the shared rule, the participants know that
their messages do not generate notifications for others in
certain conditions, which resulted in some kind of consensus
about the way to use the app and led to the creation of a
unique communication style in our study. If our rule had
not been shared but rather were individually configurable,
we would not have found the aforementioned messaging
patterns.
Therefore, the contribution of this study is the discovery

that the newly shared and enforced notification rule between
senders and receivers creates new social norms and commu-
nication experiences in MIM usage. In particular, among our
five themes, the second theme (Starting Conversation: Care-
fully Starting a NewConversation) and fourth theme (Ending
Conversation: Letting the Conversation End) were not di-
rectly induced by the rule; rather, the participants formed
social norms over time. The participants experienced relived
MIM usages in the reduction of notifications that our study
originally intended, but carefully starting a new conversa-
tion and letting the conversation end also led to a relived
MIM experience in a social way.

In addition, we learned that the notification design also can
affect the way users engage in conversations. In our study,
one of the interesting experiences with using HelloBye was
the transition from observer to participant in the conver-
sations. Many of our participants described themselves as

observers or listeners in existing MIM, not participants in
their chat rooms. They often said that there are always a
few principal people who speak in the chat rooms and that
they are only part of the chat rooms when they use exist-
ing MIM. In the previous PC-based chat experience, users
had to spend time trying to access certain chat rooms and
remain connected. On mobile phones, however, everyone is
always connected [1, 3], and chat rooms are eternal unless
purposely erased [14]. Because all users are not always able
to engage in all conversations, they are mostly observers.
However, some participants said that they felt more a part of
conversations using HelloBye compared to using KakaoTalk;
we believe the reasons are that the participants considered
whether others could participate when they sent messages
and that there was much more freedom to send messages as
long as a conversation had started.

We also recommend considering relationships with other
existing MIM features, such as read receipt, typing indicator,
and “last seen,” which have been already studied for their
impact on social interaction [11, 26, 31, 34]. One case in our
study is the relationship between notification and read re-
ceipt. The read receipt is an MIM feature displaying whether
recipients have read a message, and in a survey study, it
was revealed that the read receipt can put social pressure
on recipients [11]. In our study, HelloBye includes no snip-
pet in the push notification, and two participants (P1, P3)
mentioned an interesting reason that the lack of snippet was
not inconvenient: HelloBye does not have a read receipt fea-
ture. For them, snippets in notifications are only important
to read a message without generating a read receipt, rather
than previewing the message content. In our interviews, we
found that many of our participants used the content snippet
of push notifications to read messages without generating
a read receipt in existing MIM. This shows that the MIM
notification has been used as a means of coping to avoid the
social pressure that the read receipt generates.
To summarize, MIM notification rules need to be dealt

with as components of social interactions that influence the
overall messaging experience and the social norms between
the people who use it. We do not want to suggest our design,
HelloBye, merely as a solution for reducing crowded notifi-
cations. We would rather focus on contributing to HCI by
showing the possibility that MIM notifications can be used
as a design resource for improving the overall messaging
experience and notification cultures. As the HCI community
continues to explore the nature of the messaging experi-
ence, we hope that this study promotes a more deliberate
consideration of notifications in MIM design and that MIM
notifications continue to be further researched as one of the
key elements of social interaction.
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7 LIMITATIONS AND FUTUREWORK
This study explored the experience of conversation sessions
based on a 10-minute interval criterion, and we did not com-
pare them with shorter or longer intervals. Out of 17, 12
participants in our study wanted to experience longer time
criteria of 20 to 30 minutes because they wanted greater
notification reduction. Therefore, further exploration using
different length criteria would be valuable. Also, because our
notification design using conversation sessions is just one of
many possibilities for modifying notification rules, a variety
of other notification designs to change messaging patterns
need to be studied further. In terms of data collection, this
study only explored the experience in group chats with up
to five members. MIM users often engage in group chats
with a small number of members, such as family and friends,
but sometimes, they engage in very large group chats with
dozens of members [14, 21, 31]. In the case of extremely large
group chats, we suggest that it is necessary to further explore
which messaging pattern the notification change would lead
to. In addition, we developed apps on iOS only because of
the development resources. We could not find empirical dif-
ferences between experiences with HelloBye and existing
MIM on the Android OS, which is worth exploring.

8 CONCLUSION
We reported a trial of a new notification design in MIM. We
developed an MIM app, HelloBye, which provides one noti-
fication per conversation session rather than per message.
This rule was designed to be shared between both senders
and recipients. We provided the quantifiable results of the
log data of 20,957 messages collected through a two-week
field trial and five themes determined through the quali-
tative analysis of interview data from 17 participants. We
reported the participants’ changes in messaging experiences
according to the five conversation phases: less crowded noti-
fications, carefully starting a new conversation, shorter and
faster messaging, letting the conversation end, and improved
accessibility of past conversations. We also highlighted how
notifications can play an important role in shaping the social
interactions of MIM users. We believe that these findings
will enhance the understanding of notifications and offer
support in further expanding the role of notifications.

ACKNOWLEDGMENTS
This work was partly supported by K-School Convergence
Research funded by KAIST (N11170162) and Institute for In-
formation & Communications Technology Planning & Eval-
uation(IITP) grant funded by the Korea government(MSIP)
(No.2016-0-00564, Development of Intelligent Interaction
Technology Based on Context Awareness and Human Inten-
tion Understanding).

REFERENCES
[1] Morgan G. Ames. 2013. Managing Mobile Multitasking: The Culture

of iPhones on Stanford Campus. In Proceedings of the 2013 Conference
on Computer Supported Cooperative Work (CSCW ’13). ACM, New York,
NY, USA, 1487–1498. https://doi.org/10.1145/2441776.2441945

[2] Yung-Ju Chang, Yi-Ju Chung, Yi-Hao Shih, Hsiu-Chi Chang, and Tzu-
Hao Lin. 2017. What Do Smartphone Users Do when They Sense
Phone Notifications?. In Proceedings of the 2017 ACM International Joint
Conference on Pervasive and Ubiquitous Computing and Proceedings
of the 2017 ACM International Symposium on Wearable Computers
(UbiComp ’17). ACM, New York, NY, USA, 904–909. https://doi.org/
10.1145/3123024.3124557

[3] Yung-Ju Chang and John C. Tang. 2015. Investigating Mobile Users’
Ringer Mode Usage and Attentiveness and Responsiveness to Com-
munication. In Proceedings of the 17th International Conference on
Human-Computer Interaction with Mobile Devices and Services (Mobile-
HCI ’15). ACM, New York, NY, USA, 6–15. https://doi.org/10.1145/
2785830.2785852

[4] Karen Church and Rodrigo de Oliveira. 2013. What’s Up with What-
sapp?: Comparing Mobile Instant Messaging Behaviors with Tradi-
tional SMS. In Proceedings of the 15th International Conference on
Human-computer Interaction with Mobile Devices and Services (Mo-
bileHCI ’13). ACM, New York, NY, USA, 352–361. https://doi.org/10.
1145/2493190.2493225

[5] Adrienne Porter Felt, Serge Egelman, and DavidWagner. 2012. I’ve Got
99 Problems, but Vibration Ain’t One: A Survey of Smartphone Users’
Concerns. In Proceedings of the Second ACM Workshop on Security and
Privacy in Smartphones and Mobile Devices (SPSM ’12). ACM, New York,
NY, USA, 33–44. https://doi.org/10.1145/2381934.2381943

[6] Joel E. Fischer, Chris Greenhalgh, and Steve Benford. 2011. Investi-
gating Episodes of Mobile Phone Activity As Indicators of Opportune
Moments to Deliver Notifications. In Proceedings of the 13th Interna-
tional Conference on Human Computer Interaction with Mobile Devices
and Services (MobileHCI ’11). ACM, New York, NY, USA, 181–190.
https://doi.org/10.1145/2037373.2037402

[7] Jose A. Gallud and Ricardo Tesoriero. 2015. Smartphone Notifications:
A Study on the Sound to Soundless Tendency. In Proceedings of the 17th
International Conference on Human-Computer Interaction with Mobile
Devices and Services Adjunct (MobileHCI ’15). ACM, New York, NY,
USA, 819–824. https://doi.org/10.1145/2786567.2793706

[8] Rebecca Grinter and Margery Eldridge. 2003. Wan2Tlk?: Everyday
Text Messaging. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (CHI ’03). ACM, New York, NY, USA,
441–448. https://doi.org/10.1145/642611.642688

[9] Rebecca E. Grinter, Leysia Palen, and Margery Eldridge. 2006. Chatting
with Teenagers: Considering the Place of Chat Technologies in Teen
Life. ACM Trans. Comput.-Hum. Interact. 13, 4 (Dec. 2006), 423–447.
https://doi.org/10.1145/1188816.1188817

[10] Eric Horvitz, Johnson Apacible, and Muru Subramani. 2005. Balancing
awareness and interruption: Investigation of notification deferral poli-
cies. In International Conference on User Modeling. Springer, 433–437.

[11] Roberto Hoyle, Srijita Das, Apu Kapadia, Adam J. Lee, and Kami Vaniea.
2017. Was My Message Read?: Privacy and Signaling on Facebook
Messenger. In Proceedings of the 2017 CHI Conference on Human Factors
in Computing Systems (CHI ’17). ACM, New York, NY, USA, 3838–3842.
https://doi.org/10.1145/3025453.3025925

[12] Hilary Hutchinson, Wendy Mackay, Bo Westerlund, Benjamin B. Bed-
erson, Allison Druin, Catherine Plaisant, Michel Beaudouin-Lafon,
Stéphane Conversy, Helen Evans, Heiko Hansen, Nicolas Roussel, and
Björn Eiderbäck. 2003. Technology Probes: Inspiring Design for and

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 442 Page 11

https://doi.org/10.1145/2441776.2441945
https://doi.org/10.1145/3123024.3124557
https://doi.org/10.1145/3123024.3124557
https://doi.org/10.1145/2785830.2785852
https://doi.org/10.1145/2785830.2785852
https://doi.org/10.1145/2493190.2493225
https://doi.org/10.1145/2493190.2493225
https://doi.org/10.1145/2381934.2381943
https://doi.org/10.1145/2037373.2037402
https://doi.org/10.1145/2786567.2793706
https://doi.org/10.1145/642611.642688
https://doi.org/10.1145/1188816.1188817
https://doi.org/10.1145/3025453.3025925


CHI 2019, May 4–9, 2019, Glasgow, Scotland UK In-geon Shin, Jin-min Seok, and Youn-kyung Lim

with Families. In Proceedings of the SIGCHI Conference on Human Fac-
tors in Computing Systems (CHI ’03). ACM, New York, NY, USA, 17–24.
https://doi.org/10.1145/642611.642616

[13] Shamsi T. Iqbal and Brian P. Bailey. 2010. Oasis: A Framework for
Linking Notification Delivery to the Perceptual Structure of Goal-
directed Tasks. ACM Trans. Comput.-Hum. Interact. 17, 4, Article 15
(Dec. 2010), 28 pages. https://doi.org/10.1145/1879831.1879833

[14] Da-jung Kim and Youn-kyung Lim. 2015. Dwelling Places in KakaoTalk:
Understanding the Roles andMeanings of Chatrooms inMobile Instant
Messengers. In Proceedings of the 18th ACM Conference on Computer
Supported Cooperative Work & Social Computing (CSCW ’15). ACM,
NewYork, NY, USA, 775–784. https://doi.org/10.1145/2675133.2675198

[15] Kostadin Kushlev, Jason Proulx, and Elizabeth W. Dunn. 2016. “Silence
Your Phones”: Smartphone Notifications Increase Inattention and Hy-
peractivity Symptoms. In Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems (CHI ’16). ACM, New York, NY,
USA, 1011–1020. https://doi.org/10.1145/2858036.2858359

[16] Uichin Lee, Joonwon Lee, Minsam Ko, Changhun Lee, Yuhwan Kim,
Subin Yang, Koji Yatani, Gahgene Gweon, Kyong-Mee Chung, and
Junehwa Song. 2014. Hooked on Smartphones: An Exploratory Study
on Smartphone Overuse Among College Students. In Proceedings of
the SIGCHI Conference on Human Factors in Computing Systems (CHI
’14). ACM, New York, NY, USA, 2327–2336. https://doi.org/10.1145/
2556288.2557366

[17] Abhinav Mehrotra, Robert Hendley, and Mirco Musolesi. 2016.
PrefMiner: Mining User’s Preferences for Intelligent Mobile Notifi-
cation Management. In Proceedings of the 2016 ACM International
Joint Conference on Pervasive and Ubiquitous Computing (UbiComp
’16). ACM, New York, NY, USA, 1223–1234. https://doi.org/10.1145/
2971648.2971747

[18] Abhinav Mehrotra, Mirco Musolesi, Robert Hendley, and Veljko Pe-
jovic. 2015. Designing Content-driven Intelligent Notification Mecha-
nisms for Mobile Applications. In Proceedings of the 2015 ACM In-
ternational Joint Conference on Pervasive and Ubiquitous Comput-
ing (UbiComp ’15). ACM, New York, NY, USA, 813–824. https:
//doi.org/10.1145/2750858.2807544

[19] Abhinav Mehrotra, Veljko Pejovic, Jo Vermeulen, Robert Hendley, and
Mirco Musolesi. 2016. My Phone and Me: Understanding People’s
Receptivity to Mobile Notifications. In Proceedings of the 2016 CHI Con-
ference on Human Factors in Computing Systems (CHI ’16). ACM, New
York, NY, USA, 1021–1032. https://doi.org/10.1145/2858036.2858566

[20] Donald A. Norman. 2008. THE WAY I SEE IT: Signifiers, Not Affor-
dances. Interactions 15, 6 (Nov. 2008), 18–19. https://doi.org/10.1145/
1409040.1409044

[21] Midas Nouwens, Carla F. Griggio, and Wendy E. Mackay. 2017. “What-
sApp is for Family; Messenger is for Friends”: Communication Places
in App Ecosystems. In Proceedings of the 2017 CHI Conference on Hu-
man Factors in Computing Systems (CHI ’17). ACM, New York, NY,
USA, 727–735. https://doi.org/10.1145/3025453.3025484

[22] Kenton P. O’Hara, Michael Massimi, Richard Harper, Simon Rubens,
and Jessica Morris. 2014. Everyday Dwelling with WhatsApp. In
Proceedings of the 17th ACM Conference on Computer Supported Coop-
erative Work & Social Computing (CSCW ’14). ACM, New York, NY,
USA, 1131–1143. https://doi.org/10.1145/2531602.2531679

[23] Tadashi Okoshi, Julian Ramos, Hiroki Nozaki, Jin Nakazawa, Anind K.
Dey, and Hideyuki Tokuda. 2015. Reducing Users’ Perceived Mental
Effort Due to Interruptive Notifications in Multi-device Mobile Envi-
ronments. In Proceedings of the 2015 ACM International Joint Conference
on Pervasive and Ubiquitous Computing (UbiComp ’15). ACM, New York,
NY, USA, 475–486. https://doi.org/10.1145/2750858.2807517

[24] Chunjong Park, Junsung Lim, Juho Kim, Sung-Ju Lee, and Dong-
man Lee. 2017. Don’t Bother Me. I’m Socializing!: A Breakpoint-
Based Smartphone Notification System. In Proceedings of the 2017
ACM Conference on Computer Supported Cooperative Work and So-
cial Computing (CSCW ’17). ACM, New York, NY, USA, 541–554.
https://doi.org/10.1145/2998181.2998189

[25] Martin Pielot, Karen Church, and Rodrigo de Oliveira. 2014. An In-
situ Study of Mobile Phone Notifications. In Proceedings of the 16th
International Conference on Human-computer Interaction with Mobile
Devices & Services (MobileHCI ’14). ACM, New York, NY, USA, 233–242.
https://doi.org/10.1145/2628363.2628364

[26] Martin Pielot, Rodrigo de Oliveira, Haewoon Kwak, and Nuria Oliver.
2014. Didn’t You See My Message?: Predicting Attentiveness to Mobile
Instant Messages. In Proceedings of the 32Nd Annual ACM Conference
on Human Factors in Computing Systems (CHI ’14). ACM, New York,
NY, USA, 3319–3328. https://doi.org/10.1145/2556288.2556973

[27] Martin Pielot and Luz Rello. 2017. Productive, Anxious, Lonely: 24
Hours Without Push Notifications. In Proceedings of the 19th Interna-
tional Conference on Human-Computer Interaction with Mobile Devices
and Services (MobileHCI ’17). ACM, New York, NY, USA, Article 11,
11 pages. https://doi.org/10.1145/3098279.3098526

[28] Martin Podlubny, John Rooksby, Mattias Rost, and Matthew Chalmers.
2017. Synchronous Text Messaging: A Field Trial of Curtains Messen-
ger. Proc. ACM Hum.-Comput. Interact. 1, CSCW, Article 86 (Dec. 2017),
20 pages. https://doi.org/10.1145/3134721

[29] Mattias Rost, Christos Kitsos, Alexander Morgan, Martin Podlubny,
Pietro Romeo, Edoardo Russo, and Matthew Chalmers. 2016. Forget-
me-not: History-less Mobile Messaging. In Proceedings of the 2016
CHI Conference on Human Factors in Computing Systems (CHI ’16).
ACM, NewYork, NY, USA, 1904–1908. https://doi.org/10.1145/2858036.
2858347

[30] Alireza Sahami Shirazi, Niels Henze, Tilman Dingler, Martin Pielot,
Dominik Weber, and Albrecht Schmidt. 2014. Large-scale Assessment
of Mobile Notifications. In Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems (CHI ’14). ACM, New York, NY,
USA, 3055–3064. https://doi.org/10.1145/2556288.2557189

[31] In-geon Shin, Jin-min Seok, and Youn-kyung Lim. 2018. Too Close and
Crowded: Understanding Stress on Mobile Instant Messengers Based
on Proxemics. In Proceedings of the 2018 CHI Conference on Human
Factors in Computing Systems (CHI ’18). ACM, New York, NY, USA,
Article 615, 12 pages. https://doi.org/10.1145/3173574.3174189

[32] Amy Voida, Wendy C. Newstetter, and Elizabeth D. Mynatt. 2002.
When Conventions Collide: The Tensions of Instant Messaging At-
tributed. In Proceedings of the SIGCHI Conference on Human Factors
in Computing Systems (CHI ’02). ACM, New York, NY, USA, 187–194.
https://doi.org/10.1145/503376.503410

[33] Alexandra Voit, Benjamin Poppinga, Dominik Weber, Matthias Böh-
mer, Niels Henze, Sven Gehring, Tadashi Okoshi, and Veljko Pejovic.
2016. UbiTtention: Smart & Ambient Notification and Attention Man-
agement. In Proceedings of the 2016 ACM International Joint Confer-
ence on Pervasive and Ubiquitous Computing: Adjunct (UbiComp ’16).
ACM, NewYork, NY, USA, 1520–1523. https://doi.org/10.1145/2968219.
2968542

[34] Bin Xu, Pamara Chang, Christopher L. Welker, Natalya N. Bazarova,
and Dan Cosley. 2016. Automatic Archiving Versus Default Deletion:
What Snapchat Tells Us About Ephemerality in Design. In Proceedings
of the 19th ACM Conference on Computer-Supported Cooperative Work
& Social Computing (CSCW ’16). ACM, New York, NY, USA, 1662–1675.
https://doi.org/10.1145/2818048.2819948

[35] Bin Xu, Yang Qin, and Dan Cosley. 2017. De-emphasizing Content
to Study the Relationship Between Meaning, Messages, and Content
in IM Systems. In Proceedings of the 2017 Conference on Designing

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 442 Page 12

https://doi.org/10.1145/642611.642616
https://doi.org/10.1145/1879831.1879833
https://doi.org/10.1145/2675133.2675198
https://doi.org/10.1145/2858036.2858359
https://doi.org/10.1145/2556288.2557366
https://doi.org/10.1145/2556288.2557366
https://doi.org/10.1145/2971648.2971747
https://doi.org/10.1145/2971648.2971747
https://doi.org/10.1145/2750858.2807544
https://doi.org/10.1145/2750858.2807544
https://doi.org/10.1145/2858036.2858566
https://doi.org/10.1145/1409040.1409044
https://doi.org/10.1145/1409040.1409044
https://doi.org/10.1145/3025453.3025484
https://doi.org/10.1145/2531602.2531679
https://doi.org/10.1145/2750858.2807517
https://doi.org/10.1145/2998181.2998189
https://doi.org/10.1145/2628363.2628364
https://doi.org/10.1145/2556288.2556973
https://doi.org/10.1145/3098279.3098526
https://doi.org/10.1145/3134721
https://doi.org/10.1145/2858036.2858347
https://doi.org/10.1145/2858036.2858347
https://doi.org/10.1145/2556288.2557189
https://doi.org/10.1145/3173574.3174189
https://doi.org/10.1145/503376.503410
https://doi.org/10.1145/2968219.2968542
https://doi.org/10.1145/2968219.2968542
https://doi.org/10.1145/2818048.2819948


Ten-Minute Silence: A New MIM Notification UX CHI 2019, May 4–9, 2019, Glasgow, Scotland UK

Interactive Systems (DIS ’17). ACM, NewYork, NY, USA, 599–610. https:
//doi.org/10.1145/3064663.3064719

[36] Rui Zhou, Jasmine Hentschel, and Neha Kumar. 2017. Goodbye Text,
Hello Emoji: Mobile Communication on WeChat in China. In Pro-
ceedings of the 2017 CHI Conference on Human Factors in Comput-
ing Systems (CHI ’17). ACM, New York, NY, USA, 748–759. https:
//doi.org/10.1145/3025453.3025800

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 442 Page 13

https://doi.org/10.1145/3064663.3064719
https://doi.org/10.1145/3064663.3064719
https://doi.org/10.1145/3025453.3025800
https://doi.org/10.1145/3025453.3025800

	Abstract
	1 Introduction
	2 Background and Related Work
	A Large Number of Mobile Instant Messages
	MIM Notifications: Push and Badge
	Toward a Deeper Understanding of the MIM Experience

	3 Study Method
	The Design of HelloBye
	The Field Trial

	4 Results of Overall Messaging Practice
	5 Messaging Experience Changes Depending on Conversation Phase
	Before Conversation: Less Crowded Notifications
	Starting Conversation: Carefully Starting a New Conversation
	During Conversation: Shorter and Faster Messaging
	Ending Conversation: Letting the Conversation End
	After Conversation: Improved Accessibility of Past Conversations

	6 Discussion: From Personal to Social Notification
	7 Limitations and Future Work
	8 Conclusion
	Acknowledgments
	References


 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset 43.37, 710.46 Width 526.56 Height 18.22 points
     Origin: bottom left
      

        
     1
     0
     BL
    
            
                
         2
         AllDoc
         7
              

       CurrentAVDoc
          

     43.3743 710.4563 526.5643 18.2172 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

        
     12
     13
     12
     13
      

   1
  

 HistoryList_V1
 qi2base





