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Adoption and use of smartphone-based asynchronous voice messaging has increased substantially in recent years. However, this
communication channel has a strong tendency to polarize. To provide an understanding of this modality, we started by conducting an
online survey (n=1,003) exploring who is using voice messages, their motives, and utilization. In a consecutive field study (n=6), we
analyzed voice messaging behavior of six avid voice message users in a two-week field study, followed by semi-structured interviews
further exploring themes uncovered in our survey. Conducting a thematic analysis, we identified four themes driving voice messaging
usage: convenience, para-linguistic features, situational constraints and the receiver. Voice messaging helps to overcome issues of mobile
communication, through ease of use, asynchronous implementation, and voices’ rich emotional context. It also was perceived as
enabling more efficient communication, helps to handle secondary occupations, and better facilitates maintenance of close relationships.

Despite the increased effort required to listen to a voice message, they complement communication with people we care about.
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1 INTRODUCTION

Nowadays, interpersonal communication often occurs via internet-connected mobile devices. During the last decade,
more traditional communication channels such as calling and texting, have been extended by mobile instant messaging
apps. Those messenger apps allow the sharing of rich media such as pictures, videos and every other type of media.
Only recently a new communication channel arose: voice messaging. Voice messaging usage is growing rapidly and
reached 13 voice messages (VMs) per user and day on WhatsApp in 2014 [28] or 6.1 billion VMs per day on WeChat in
2017 [34].
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In theory, voice messaging combines two advantages from text messaging and calling. Due to its asynchronous
implementation, it does not require simultaneous availability of sender and receiver but retains the freedom to answer
when it suits the person’s context, similar to mobile text messaging. Other than the traditional voice mail system, the
mobile implementation that is integrated into the chat window is much more immediate and not lagging behind. It
allows for fast responses and creates a dialog flow that is similar to text based chatting. Furthermore by using voice as
the medium, users are able to express themselves more naturally and transmit more emotions than in text [6].

However, we do not exactly know how this new communication channel is utilized in practice, what are users’
rationales, and especially how well does voice messaging handle the always changing context of mobile users. Insights
into this usage behavior will help to understand the benefits voice messaging provides and how it can be utilized more
effectively (e.g. providing voice transcripts in situations in which audio playback is unsuitable or hardly possible). The
goal of this work is to build an understanding of the WHY and HOW of voice message use and especially the users who
choose to use this polarizing means of communication extensively.

To be able to provide insights into voice messaging usage, we conducted an online survey with 1,003 participants
to understand who is using voice messaging and for what reasons. We collected participants usage behavior, key
demographics, and motivation of use as open text responses. The free text responses were analyzed using thematic
analysis and uncovered four main themes of motivation. To validate and strengthen the found themes, we further
conducted a two-week field study with six avid voice messaging users. In a final step, the quantitative findings (logged
usage behavior) and qualitative findings (interviews) of the field study were used to further explain and support our
four main themes of motivation.

Based on our online survey, we found that voice messaging has a wide and diverse user base and describe differences
between casual and daily users (shifted towards younger male users). We identified four major themes that categorize
motivations for voice messaging: convenience, para-linguistic features, situational constraints, and receiver preferences
or handicaps. During our field study, we logged all events of participant’s received or sent VMs and corresponding
meta-information (846 events in total), allowing us to analyze frequency and nature of use. Using experience sampling
and activity recognition, we included measures of usage context and sender-receiver relationship. We found that almost
half of the voice message interactions were performed while the user was in motion such as walking, driving, bicycle
riding or in transitions between contexts. Participants reported high perceived nearness to receiver/sender of messages;
and voice messaging was perceived as joyful. Interviews provided further insights such as retrieval problems and an

shift of effort towards the receiver of a message.

2 RELATED WORK

Our work is based on studies of (mobile) instant messaging in its many manifestations in the field of computer-mediated
communication (CMC). CMC encompasses any human communication that is performed with the help of two or
more electronic devices [21]. The effects of instant messaging and digital social networks on individuals have been
a common topic in research. Especially teenagers are often the subject of investigation since mobile messaging has
become the primary way they communicate with friends [17]. Aspects that have been evaluated range from impacts on

language [14] and challenges for parenting [37] to video chatting [3].

2.1 Voice Messaging

Voice messaging is a specific modality of mobile instant messaging. Especially for younger users, asynchronous

communication is often preferred over conventional telephony [17], as it does not require the simultaneous availability
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of the involved parties. In addition, VMs can be recorded faster than typing a text message [30], allow for greater
expressiveness [6] and deeper emotional bonding [32].

However, VMs also have drawbacks compared to text messaging. First, speech is inherently public. The sender is
affected during recording, as everybody around them is able to hear their voice. The receiver may be similarly affected
during playback of a message, unless they are using headphones or the phones ear-speaker. This characteristic of VMs
could be an impediment to adoption and use due to privacy concerns, as already found during use of personal voice
assistants (e.g., Siri) in public [23]. Second, sound is transient which makes it cumbersome to review and edit [33]. If a
slip-up occurs during recording, the whole message has to be re-recorded. On the receiver side, messages are tedious to
scan [33]. For example, finding an appointment’s date and location conveyed in a voice message, requires listening to

the whole message or browsing the message to find the right point in time.

2.2 Texting versus Calling

In the context of mobile cellphone usage, Rettie, and Reid et al. identified distinct user groups that prefer either to
talk on the phone or to text [26, 27]. Talkers, who prefer to talk on the phone but use text messages as a convenient
complementary medium, and texters who feel uncomfortable on the phone and prefer to send text messages. Rettie,
and Reid et al. explain the distinction between the two groups and their aversion to telephony, which they attribute
to difficulties in self-presentation and personality traits. Therefore, we also captured and investigated the personality

traits of users of voice messaging.

2.3 Messenger Apps

Since most mobile phone contracts nowadays include data plans, mobile messaging has shifted from SMS to messenger
apps. Church et al. [8] looked into how messaging app usage differs from SMS practices. Technical differences are that
they allow the exchange of almost any kind of media, including pictures, videos and location. Therefore, they create a
more social and informal conversation. As a result, since they are free of cost, more messages are being sent. They also
found that SMS is perceived as being more reliable and privacy preserving.

Nouwens et al. [25] investigated differences among messenger apps. Many persons use several platforms for
communication, conversations and friends are divided among them. Reasons they identified as explaining this division
are the behavior of contacts, dynamics of their relationships, and the limitations of technology, but also perceived
goals and emotional connotations of messenger apps. Buschek et al. [4] tried to address the lack of expressiveness and
emotional awareness of text messaging by augmenting chats with information about users and contexts. They present
three different approaches and discuss the lessons learned from deploying those to users. Although they give a detailed
summary about chat augmentations, their scope did not include language as a supporting modality, which, according to

our findings, could also address those issues in text messaging.

2.4 Characteristics of Communication Channels

Besides differences in communication technology, researchers have also investigated the distinct characteristics of com-
munication channels such as meeting in-person, video chatting, calling, and texting. In software-based communication
systems, especially for historical reasons, text-based communication had been used frequently. Only when cameras,
network bandwidth, and the required computing power became widely available, audio and video chat became an
option. Sherman et al. [32] compared the mentioned conditions with regard to bonding between friends. They observed

the largest effect on bonding during personal interaction, followed by video chat, audio chat and IM, in the given order.
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Demographics
N 1,003
Age 18 - 84 (Mdn=32, SD = 11.845)
Gender 44.9% male
54.7% female

.4% non-binary
Education  2.6% PhD
56.2% bachelor/master
16.7% associate degree
24.7% high school
4% none
Occupation 59.2% full-time employed (>39 h/week)
25.3% part-time employed (<39 h/week)
11.0% unemployed
4.5% other

Table 1. The table provides an overview to the demographic data of our online survey participants.

Despite the use of textual association references such as emoticons, typified laughter and excessive capitalization of

letters, IM was found to have a significantly lower degree of bonding than audio chat.

2.5 Channel Choice

El-Shinnawy et al. investigated in 1997 how electronic mail compares to voice mail [11]. They found that the behavior
of their participants was not well explained by media richness theory but other factors, more specific to new types
of media. This aligns with our findings which indicate that ease of use is one of the most important factors for voice
messaging adoption. The selection of communication channels has also been studied in the context of romantic couples.
Scissors and Gergle [31], focusing on conflicts, found that couples changed channels for very specific reasons such as
conflict escalation, dealing with their own emotions and attempting to resolve the conflict. We found that such reasons
also exist for switching from texting to voice messaging. Cramer and Jacobs [10] explored how different channels
support couples’ needs in a broader context. Based on interviews with 10 couples, they outlined the used channels
and the triggers for in-couple communication. Furthermore, they describe strategies of channel switching such as
reinforcement by reminding. They also identified channel switching as a strategy to deal with contextual changes

which is present as a user rationale in voice messaging as well.

3 ONLINE SURVEY

To develop an understanding of how voice messaging is distributed among smartphone users and what are the factors

driving it, we created an online survey.

3.1 Procedure

Once participants accepted our MTurk HIT, they were directed to a self-hosted online survey. After survey completion,
participants were shown a unique completion code for the HIT. Median completion time were 3.34 minutes and
participants received 0.20 USD for compensation. The survey consisted of three parts. First, we asked about usage
frequency and behavior regarding text and voice messaging with messenger applications. We included an open-response

question asking for reasons why voice messaging is used over text messaging. The second part was comprised of the
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Fig. 1. Left: The distribution of age and gender of our study population (excluding non-binary gender). Right: Age and gender
distribution of daily users.

ten-item personality measure (TIPI) [13]. TIPI was developed to assess the big-five personality traits in scenarios where
time is limited. It only uses ten items and is therefore suitable to include in an online survey. The survey ended with

demographic questions.

3.2 Participants

We recruited participants via Amazon Mechanical Turk (MTurk) resulting in 1,072 completed questionnaires. The
MTurk population is diverse in age, education level, and socio-economic status [19]. Thus, a sufficiently large survey
has the potential to generalize to a more varied population, compared to traditional recruitment methods with limited
geographic diversity [15]. After the removal of outlier responses, according to Tukey’s rule [35] and non-smartphone
users, 1,003 valid and complete answers remained. Table 1 summarizes the demographics. Participants were mostly
US based while 3.5% reported other, varied nationalities. Our sample was representative in terms of gender, with 450
participants identifying as male (44.9%), 549 as female (54.7%), and 4 as non-binary (.4%). Ages ranged from 18 years to
84 years (Mdn = 32). Our sample is closely matched to the average US population in terms of educational levels [5].
Unemployment is above average but 85% of our participants are part of the working population. The distribution of age

and gender is shown in Figure 1.

3.3 Results

The findings are listed below. Daily users will be addressed separately.

3.3.1 (Voice) Messaging behavior. We asked participants which messenger applications they used primarily. The most
used messenger was Facebook Messenger (62.4%), followed by iMessage (33.8%), and WhatsApp (29.4%). Of our 1,003
participants, 835 (83.3%) reported to have received a voice message before, and 729 (72.7%) reported to have sent a voice
message from their smartphone. We divided our participants in five classes of usage frequency: daily users, weekly
users, monthly users, yearly users and less-frequent users. The percentages of those groups are shown in Table 2. Usage

of voice and text messages differed strongly. While daily users constituted the largest group for text messages, most
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Text messaging ‘ Voice messaging

Receive ‘ Sent ‘ Receive ‘ Sent

at least once a day 82.5% 80.2% | 20.8% 15.7%

at least once a week | 12.0% 12.4% | 31.0% 25.3%
at least once a month | 3.6% 4.6% 21.4% 18.3%
at least once a year 0.9% 1.3% | 5.3% 7.3%
less frequent 1.0% 1.5% | 4.1% 5.2%
don’t know 0.1% 0.1% 0.6% 0.9%
never used 0.0% 0.0% 16.7% 27.3%

Table 2. Reported usage of participants regarding text and voice messaging. While text messaging usage is highest for daily users,
voice messaging usage is highest for weekly users.

participants reported to use voice messages at least once a week. The difference between messages sent and received is
also larger in voice messaging than in text messaging.

We analyzed the relationship between the big five personality traits and frequency of sending and receiving voice
messages with a Spearman’s rank-order correlation. There was a very weak, positive, statistically significant correlation
between extroversion and usage frequency (send: rs = .127, p < .001, receive: rs = .136, p < .001). This indicates that
extroverted persons are more likely to use voice messages. We also found a very weak, significant correlation between
emotional stability and usage frequency (send: rs = .100, p < .01, receive: rg = .115, p < .001). Please note that those
rs values are low and can only explain a small portion of the relationship between variables. Therefore, they need to
be interpreted cautiously. We examined age related differences in usage of VMs and thoroughly analyzed different
age groups. However, by correlating users age and reported usage frequency we found no salient differences and no

indication that voice message usage is more pronounced in specific age groups.

3.3.2 Daily users. We were particularly interested in daily users of voice messaging. When selecting only those
from our dataset, 147 users remained. The ranking of most used messengers changes to Facebook messenger (72.1%),
WhatsApp (54.4%) and iMessage (24.5%). The huge increase in WhatsApp usage (29.4% to 54.4%) indicates that voice
messages are particularly popular on the WhatsApp messenger. Interestingly, while the age distribution stayed similar,
the gender distribution changed substantial. Out of the 147 daily users, 90 (61.2%) identified as male and 57 (38.8%) as
female, which initially was the biggest group at 54.7%. Not only form male users the majority of daily users, they also
report a higher number of voice messages sent per day (male M = 8.11, Median = 5, female M = 5.56, Median = 3) and
received per day (male M = 7.78, Median = 5, female M = 6.91, Median = 5); and are younger than the female group
(male Median = 30, female Median = 37).

3.4 Motivations for Voice Messaging

We asked participants, who stated to already have recorded a voice message, for what reasons they use voice messages
over text messages, leading to 735 responses. Responses ranged from single words (e.g., quicker, easy) to multiple
sentences with more than 100 words.

We used thematic coding to analyze the responses, following Robson and Cartan’s guidelines [29]. As a first step,
two authors familiarized themselves with the collected data. They then used about 50% of the data to generate labels
by stacking similar responses. Those labels were then categorized and ordered leading to an initial codebook. The

whole dataset was then individually coded by the two authors with this codebook. Remaining uncoded data and unclear
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Fig. 2. The simplified codebook. User motivation can be divided into four categories: convenience, paralinguistic, situational restrictions
and receiver preferences/handicap.

cases were discussed, leading to a slightly revised and extended codebook. The dataset was then re-coded by both
coders. A simplified version of the final codebook is shown in Figure 2. To ensure validity, inter-rater reliability was
calculated using a two-way mixed, consistency, average-measures ICC [20] to evaluate the degree of consistency in
code occurrences. The calculated ICC was in the excellent range (ICC = .96) [9]. As a final step, remaining conflicts
were resolved in a joint session with a third author. 97 responses were excluded due to not being content-related,
ambiguous, or the question was misunderstood. During this process of coding we identified the four themes of users’

stated rationales for voice messaging that are described in the following.

3.4.1 Convenience. The most mentioned theme (n=359) was the added convenience of voice messaging due to ease
of use and quickness of recordings. As shown by Ruan et al. [30], voice input via speech recognition is about three
times faster than typing and by directly using recordings, voice messages are even faster. Being constrained to a virtual
keyboard as is the case with mobile text input is a hurdle for many users. Recurring statements declared that especially
long messages are often send via voice messages to avoid having to type a lot of text. One participant told “Sometimes I
don’t feel like typing or want to add more detail to a message so I use the voice messaging.” With the amount of things to
say, the drawbacks of mobile text input are getting even more severe. Voice messages are used “when there is a complex
problem that need a long, long text message to explain and a solution to said problem.”

Besides those ergonomic features, another interesting aspect that we included in the theme ‘convenience’ is that
users reported being able to express their thoughts more easily when using voice messages. Users reported that “it’s
Jjust easier to say what needs to be said rather than taking the time to write it all out” and it is “easier to say what you want

to say” via voice messages.

3.4.2  Para-linguistics. The second biggest theme (n=229) that serves as a motivation for voice messaging are para-
linguistic features that otherwise would get lost in written text. Those features include prosody, pitch, volume, intonation
and inflection and are used to make a message more clear. Many users are choosing voice messages because they feel it
avoids miscommunication and misunderstandings. A user stated “it can be too easy for there to be misunderstandings
that could result in a negative impact on the relationship” and that “much can be lost in translation or through the format”.
By using their voice, many participants feel like it is “easier to get a point across”. A participant also stated that “texts
can be misinterpreted and some may think it’s something serious when it’s not.” Voice messaging is also explicitly used to
convey emotions that text cannot transport:
“Tam old school. It is important to me to hear voice emotions because text isn’t very good at conveying emotion.

Written things that can convey emotion without voices [are] Novels, Poetry and letter writing but not text

[messages].”
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Voice messages are often used for lighthearted messages such as “relaying a funny anecdote” or “say something in a
certain silly voice” but adding a personal touch or making a message more clear was found more frequently in the

responses. They are used for particularly important and serious topics where misunderstandings are not an option.

3.4.3 Situational Context. The third category of reasons for voice messages is the situational context (n=203) of the user.
In many situations, it is more interrupting to type a message compared to just speaking it into the microphone. By just
using a single button, it is also a more hands-free option. Many participants stated that they use the voice messaging
feature while driving because it is less distracting and allows to “keep [the] eyes on the road.” While driving is the most
often mentioned restricting activity, voice messaging is also used to “multitask while cooking or doing stuff around the
house”.

One interesting aspect we found is that users stated that they send voice messages in hope to get one back. Some of
them explicitly stated that they “wanted to hear their [friends] voices but not be on a phone call”. Voice messages are also
an effective way of communicating or sharing surrounding and ambient sounds to others. Participants reported to use
it for the sounds of their kids and toddlers or just “something funny that I want to record and send the audio of”. We
also found many cases where participants used voice messaging for things that require audio such as singing happy

birthday to a friend or sending music they discovered.

3.4.4 Receiver. Beside the motivations that originated from the sender, we also identified receiver-centered motivations
(n=34). Those can be divided into preferences and handicaps. Participants reported to use voice messaging for special

persons such as family and friends:

“My friends and family like to hear my voice [...]. When I voice message I usually am laughing and reacting

in a dramatic way which they enjoy hearing.”

Some explicitly mentioned that they use voice messaging because the receiver “told [them] to use” it. Voice messages are
also used for accessibility and overcoming impairments, for instance if “someone doesn’t like reading, or has bad eyes”.

The online survey provided us with a demographic overview of voice messaging users, indications that extroverted
and emotionally stable persons are more likely to use voice messaging and that daily users are skewed towards younger

male users. Furthermore, we discovered and analyzed themes of motivation for voice messaging.

4 VOICE MESSAGING IN-THE-WILD

The online survey took a wide population into account but was limited in scope and relied on self-reporting. To gain
more profound insights into the usage of voice messaging, we conducted an in-the-wild study. This allowed us to
accurately measure the frequency and times when voice messages are sent. Furthermore, experience sampling is used

to enrich the logged data without harming participants privacy more than necessary.

4.1 Apparatus

In order to record all events that are related to voice messaging, we developed an Android application. This application
makes use of the fact that the WhatsApp messaging app stores all voice messages in a publicly accessible storage area.
When the application we developed is first installed and after every device reboot a background service is started. This
service observes the folders where voice messages are being stored by WhatsApp. In case a new message is recorded a

new file is created, if a message is played back the file is accessed and if a recording is aborted the file gets deleted.
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Fig. 3. The event distribution of recording or listening to voice messages over the time of day.

Those file operations trigger events in our service which are then used to create a list of events for each voice file that
let us know when it was created, deleted and how often it was played back.

Beside frequency of use, we gathered information about message content, sender/receiver relationship and context
of usage. To be able to capture this information in-situ, we incorporated experience sampling into our application.
Therefore, on every second sent or playback event, a notification is triggered that presents a questionnaire to the
participant asking to answer one or two short questions. We included four different questionnaires that are presented in
rotating order to the participants. The first one is asking about the social relationship between sender and receiver. The
participant has to select one of the listed group of persons (partner, close friend, family member, acquaintance, room
mate, co-worker, boss/superior, teacher/instructor, stranger) or add another option. If the ‘other’ option is selected,
a new name must be specified and this option is added to the list of available options going forward. This option
and mechanism was implemented in every questionnaire. Below that question, the ’Inclusion of the other in the
self’-scale (I0S) was presented in its continuous form [16]. It shows two circles labeled *You’ and °X’. Participants need
to use a slider to adjust how much these circles overlap, which is a comprehensible tool to assess the closeness of
social relationships [1]. The second questionnaire is asking for the location and context of the participants. High-level
categories such as ‘at home’ or ‘at work’ are given as options as well as an ‘other’ option, working as described above. A
third questionnaire asks for the content of the message. Given options are speech, music, environmental sounds, singing
and funny stuff/joking. As a fourth questionnaire the self-assessment manikin (SAM) questionnaire [2] was used to
measure emotional responses to voice messages or the mood in which participants have been in when recording a
voice message. It uses five distinct figures of the manikin and a 9-point scale for each of the three dimensions: pleasure,
arousal and dominance. Beside experience sampling, we used the built-in activity recognition of Google Play Services
to label the captured events with the current activity of the user. Therefore, all recognized activities with a probability

score of more than 70% were used.

4.2 Procedure

We recruited through word of mouth and snowball sampling 6 participants for the field study. After an initial call,
during which the application was installed on a participant’s smartphone and the questionnaires were explained, the
study lasted two weeks. Once those two weeks passed, participants were reminded to sent a report via a notification

within the Android application. After we received this report, we scheduled a closing interview with the participant.
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4.3 Participants and Results

To recruit participants for this study authors reached out to persons known to use voice messaging frequently. They
were then screened to meet our criteria. Participants needed to be sending VMs at least daily. Additionally they had to
use WhatsApp and an Android smartphone because only in such cases the application is able to record the actions of the
user. When a participant was found, we used snowball sampling to reach out further. Due to our specific criteria and the
privacy relevant topic it was hard to find participants. The six participants which are present resemble the heavy-users
of voice messaging. In order to make the results of our study more accessible, we provide an overview of demographics
and other personal traits in table 3. During the two weeks, we recorded 846 interaction events within 438 voice messages.
The times of day of receipt and recording of voice messages are shown in Figure 3. Thereof, 228 messages were recorded
and sent by our participants themselves, 198 messages were received and 12 recordings were aborted. Reasons for
abortions were reported as a slip of the tongue (n=>5), change of mind (n=4) and by accident (n=2). The duration of
messages showed a wide range from 1.46 seconds to 427.26 seconds (7.12 minutes) with a median duration of 17.54
seconds. Users listened to messages they received 1.37 times on average and 0.14 times on average to the messages they
recorded themselves. The maximum playback count of a single message was 13 times. When considering the average
message duration, the estimated number of words (using an average speech rate of 100 words/minute) is about two
times of what was found to be the average message length by Lyddy et al. [18] (29.23 words in voice messages vs 14.3
words in text messages). Even though those numbers are only a rough estimate, they show that in text messaging users
try to communicate their content with a low number of words which doesn’t help to communicate clearly. In voice
messages users are more comfortable to use as many words as needed to communicate their content as shown by the
maximum message length of over 7 minutes. Mobile text messages with that much content are very rare.

Interacting with voice messages was perceived as being joyful, as participants rating of pleasure in the SAM
questionnaires were in the upper third of the scale for both, sending and receiving (Median = 7.0). The factors arousal
and dominance of the SAM questionnaires showed no major tendencies with median values of 4, 4.5 and 5 respectively
(see Figure 4). The evaluation of the IOS ratings (0 = no inclusion, 100 = very high inclusion) supports the hypothesis
that voice messages are mostly exchanged with close friends and family. The median values are 65 for incoming and 82
for outgoing messages. Both signify a high nearness to individuals with whom voice messages are exchanged. However,
it can also be seen that self-chosen receivers were assessed as being closer and participants reported even values of zero
nearness for incoming messages (Figure 4).

By using activity recognition we were able to classify each messaging event. Most events occurred when the phone
was reported to be ‘still’ (56.0%) which is rather the general state. In 24.6% of the events the recognition reported ‘tilting’,
which often occurs when a device gets picked up from a desk or a seated user stands up [12]. It signals a change of
context such as the end of a specific task. The three remaining recognized activities where ‘on foot’ (11.0%), ‘vehicle’
(5.7%) and ‘bike’ (2.7%).

4.4 Exit Interviews

Following the field study, we conducted semi-structured interviews with our participants. We prepared a script consisting
of five parts. After a short introduction, we asked about voice messaging in general, followed by questions about
contacts, sentiments, context and two closing questions. All interviews were conducted via Skype and were recorded

for post evaluation. Interview sessions lasted 11.43 to 25.00 minutes with a median of 18.13 minutes.
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Fig. 4. The scores of SAM questionnaire ranging from 1 (=low) to 9 (=high) and results from 10S-Measure ranging from 0 (=no
nearness) to 100 (=very high nearness), both divided into own messages and those from others.

Participant ‘ Age Gender Occupation Relationship voice messages are: Send Received Aborts
P1 | 26 male student single convenient 15 55 1
P2 | 33 male sales representative  engaged handy 39 23 2
P3 | 28 female  physiotherapist in a relationship handy 51 41 1
P4 | 25 male mechanic single - 35 25 3
P5 | 38 male radio presenter married authentic 59 29 0
P6 | 20 female  student single simplifying 29 25 5

Table 3. An overview to the participants of our in-the-wild study presenting some demographic information and the amount of
messages send and received.

4.4.1 General. Half the participants stated that they started to use voice messages around 2014, shortly after voice
messages were introduced by WhatsApp. The other three only used voice message for the last one or two years. We
further asked them how and why they started to use voice messages. Five of the participants stated that they tried it

out and just found it to be convenient, especially when on-the-go, but P5 stated:
‘T used it because it’s a better mean of expression for me. Because with all the emojis, with the smileys and all
the stuff, it was just too complicated and too misleading for me. And that’s why I used voice messages.”

This quote shows how interwoven usage rationales can be. It includes the great ease of use and para-linguistic features

that, while emojis can be misleading [22], help to make a message clearer.

4.4.2 Contacts. When asked how many contacts they regularly voice-message with, all participants reported rather
low numbers ranging from 3 to 6 persons. All described those persons as being either very close friends, family members

or partners. Three of the participants explained that some of those contacts are distant and voice messaging helps to
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stay in touch with them. When asked, how the persons they voice-message with, compare to the overall number of
persons they communicate with frequently, all participants stated 20 to 30 persons and one participant stated 50. P2

told about one particular friend:

“He has a problem with texts in general anyway, he can’t concentrate on reading and that’s why he is perfectly

suited for voice messages. [...] he usually never writes, he only sends voice messages.”

This shows that voice messaging can be an inclusive means of communication for persons that are not able or willing

to text.

4.4.3 Situations and context. In the online survey, secondary occupations where often mentioned as users rationales.
When asking about typical use cases for voice messaging, participants replied with the already known activities such
as driving, being on-the-go or having full hands. However, those occasions are somewhat user dependent, e.g. not
all participants were regular drivers. We further got multiple responses that voice messages are particularly useful
for making appointments which is in conflict with the ability to scan texts for important information quickly. As it
seems, it is more important to be able to express uncertainty and open choices (usually expressed through a change in

intonation such as rising or a fall-rise intonation) than to exchange information in the most efficient way. P3 said:

“For example in the evening, when I've planned a lot and I organize the whole thing, for example where to
meet and when. [...] then I'm super happy when I can just say something in a voice message: [let’s meet] here

and there and there”

We also asked participants how other persons around them influence there voice-messaging usage. While one participant
argued that voice messaging has become popular enough to be performed in public, two reported to refrain from usage

in public scenarios such as crowded places. Others reported to try to be more discrete but do not refrain from usage.

4.4.4 Formality of voice messages. Voice messages are often perceived as a light-hearted communication form that sits
somewhere in between mobile texting and calling. Our participants all stated that voice messages are very informal
and relaxed for them. Although they compared it to phone calls, when specifically asked about, almost all of them
replied that they wouldn’t use them for business communication. Sending a voice message to a superior was considered
inappropriate by most participants. Some receive or exchange voice messages with colleagues but only when they are

also good friends or get along well with them.

4.4.5 Choosing modalities. By asking participants how they choose whether they use a call, text message or voice
message to contact somebody, we found two different approaches. Half of them stated that they decide based on the
message and the time needed to get it across. If the message contains just a short information that can be send quickly
via text they would use texting. When the message is something more detailed or getting complicated, voice messages
are the preferred communication modality. Calls were only taken when timely feedback is crucial, such as emergencies,
or if the receiver is unable or refusing to use messenger apps, for instance older relatives. However, the other half of
participants stated that the receiver is the most important factor. For contacting strangers, texting is the default but
sympathetic or close individuals and family members are almost always contacted via voice messages.

Interestingly, most participants stated that they only rarely call and do not like calling because of the added time and
effort. P3 said:

‘T basically prefer to make phone calls, but it’s always like this: Can you reach the person now? Does she

really have time?”.
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P5 made it more clear by stating:

“I think that’s just the older generation you're still making phone calls with. With the younger generation you

don’t call at all anymore.”

and P6 even used calling someone as a tongue-in-cheek threat when friends took to long to answer her messages.

By using our application we were able to investigate 846 events resulting from interacting with voice messages. From
this data we were able to gain insight into the practical use of voice messages, e.g. the length of messages and that 5% of
recordings were aborted. In situ questionnaires showed that voice messages are perceived as a pleasant interaction and
that participants exchange messages with persons who are largely very close to them. Activity recognition determined
that almost half of the interactions were in motion or context transitions. In addition, the final interviews allowed us to

structure and understand the data collected.

5 LIMITATIONS

Considering the results of our online survey, it is important to keep in mind that MTurkers are a rather tech savvy
population and resemble the population of frequent Internet users [19]. This may also be the reason why we did not
find salient differences regarding usage behaviour in age groups. Recruiting participants for a two week field study,
especially in combination with personal and sensitive data, proved to be difficult. This led to a smaller sample size as
desirable and limits the generalizability of the results. It should further be noted that only a small part of the participants
in the field study belong to the same population as the MTurk workers.

Although we made sure to implement our application as stable as possible, we cannot guarantee that no events were
lost in the process. The Android operating system tries to kill off background services regularly to avoid battery drain
and some manufacturers implement their own additional battery saving features. The fragmentation on Android makes
it near impossible to test each of these cases. Our service was restarted every time it got killed but messages that are
send or received in between may got ignored.

By focusing on users motivation and usage behavior, we left out the users that avoid voice messaging. As important
as it is to understand why and how voice messaging is used, as important is it to understand its problems and why

some may refrain from usage. This should be further investigated in future work.

6 DISCUSSION AND FUTURE WORK

When we took a closer look at the population of daily users, we found that male users are in the majority and also
reported higher amounts of sent messages. While male participants in general were younger, this alone cannot contribute
to this imbalance. Previous research [36] found that age and gender is a factor in the acceptance of new technology and
especially young men are frequent in the group of early adopters of technology [7]. However, we cannot offer a full
explanation and therefore, further investigation is needed.

Analyzing the personality traits of users and correlating them with usage frequency, we found that very active VM
users scored higher in extroversion and emotional stability than the rest of our population. Typical characteristics of
extroversion are being talkative, active, energetic, enthusiastic and adventurous. Persons that score high on emotional
stability tend to be calm, emotionally stable, and free from persistent negative feelings. While the evidence for emotional
stability is not as clear, extroversion seems to agree very well with the characteristics of voice messages and their
frequent use. Unfortunately, we only used a very brief questionnaire to asses personality features of users but an

in-depth investigation of personality traits and correlation with the use of voice features could yield interesting results.
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Current media theories often assume that communication is primarily about the exchange of information and
availability of dialog partners is not an issue. As an extension of those theories Nardi et al. [24] introduced the concept
of interaction and outeraction for modern instant messaging as follows: Interaction is the exchange of information as
the more technical aspect of communication, Outeraction is the social aspect of communication to maintain a sense of
connectedness. This categorization can also be used to explain the phenomena of voice messaging. The driving factors
in terms of interaction are the easy input of voice and the accompanying paralinguistics that preserve emotion and
prevent miscommunication. 359 participants stated to use voice messaging out of convenience, indicating that by using
their voice they could send messages faster, could express themselves more clearly and reported greater overall ease
of use when sending a message. Although this is somewhat expected, it is still surprising how strongly this theme is
represented. It reminds that text entry on smartphones is far from being easy and worry-free for large parts of the
population.

The second most occurring theme, also relating to interaction, was participants reporting to prefer voice messages
for important and emotional topics, because voice and its para-linguistic features were perceived as better preserving
meaning, whereas text messages do not properly convey the sender’s tone and emotions and therefore are prone to
misinterpretation.

In comparison to the main form of mobile communication, texting, voice messaging really excels in outeraction.
Human speech is able to convey this feeling of being connected for romantic couples or families even when they live
temporarily separated. In these situations, simultaneous availability is often challenging e.g. due to differing time-zones.
The asynchronity of VMs overcome this problem while still providing intimacy. The SAM ratings recorded during the
field study illustrate this intimacy and playfulness of voice messaging as someone speaking out a personal message
seems to create a much bigger emotional impact than the receiver just reading a text and seeing emojis attached to it.
This can also be used to explain why voice messages are most often used in between individuals that are close to each
others and want to keep this closeness. High values on the IOS scale support the participants statements that voice
messages are most often exchanged with close friends, family and partners. For exchanging information with others,
outeraction aspects, that are well supported by VMs, are probably not that important or even undesired. This usage
patterns suggests that the individuality and personality of the voice is something that could be further leveraged by
allowing users to modify and augment their voice recordings and personalize them similarly to the current use of filters
and effects on images (e.g. Instagram). Integrating a (simple) VM editor could provide further processing capabilities
and allow for even more expressive storytelling.

While not asked for explicitly, an interesting notion that we discovered in the interviews is that VMs shift the effort
necessary for communication towards the receiver, when compared to texting. While texts are hard to enter via mobile
phones and their small keyboards, they are rather fast and easy to read for the recipient. For VMs it is he other way
round. Composing a message is quick and easy but the retrieval takes more time and effort as reading a text covering
the same content. This can lead to interesting usage behaviour in hierarchical structures such as work where it can be
consider okay to send VMs from superiors to subordinates but not the other way round. When considering availability
and interruptability, we identified problems in VM usage that should be further investigated in future work. In some
contexts such as work or social settings participants reported to find it inappropriate or hard to retrieve VMs, due to the
increased effort of retrieval. While the content of a text message can be captured by a quick glance, it is not that quick
and easy for VMs and therefore, most participants reported to postpone VMs in work settings. VMs are also hard to

retrieve when the surrounding soundscape is loud or restricted such as in concerts. We propose to include automated
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voice transcripts in mobile instant messengers to make VMs scannable for embedded information such as time and date

which should allow retrieval in those constricted situations.

7 CONCLUSION

In this work, we presented insights into the user group of VMs, motivations for and actual usage of smartphone-based
asynchronous voice messaging. We first collected a large sample of 1,003 participants to describe the population of voice
messaging users, daily users and usage rationals. Using thematic analysis, the four themes convenience, para-linguistic,
situational and receiver were uncovered as being the major reasons that drive the use of voice messages. To further
explore those themes, we conducted a two week long field study. We were able to collect real world user behavior
and in-situ questionnaires showed that voice messaging is a joyful interaction and participants exchanged messages
with individuals that are, for the most part, very close to them. Activity recognition revealed that nearly half of the
interactions are performed when moving or in context transitions and the exit interviews gave us the opportunity to
organize and interpret the collected data.

We found that voice messages are a novel communication tool that, when used appropriately and courteously,

provides ease of use, helps to handle secondary occupations, and better facilitates maintenance of close relationships.
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