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ABSTRACT

In face-to-face (FtF) communication, facial expressions provide information on the emotional
state and personality traits of individuals. These effects are not only seen when interacting
directly with another person but also when viewing others interacting with each other. We
examined whether emojis play similar roles in text-based exchanges on digital platforms.
Participants (N =177) viewed two people exchanging via text. Person A initiated the exchange,
and Person B responded in either an agreeable or disagreeable manner. In half of the agreeable
exchanges, Person B’s messages were accompanied by a positive emoji, and in half of the
disagreeable exchanges, Person B’s messages were accompanied by a negative emoji. Exchanges
were couched in a personal, professional, or romantic context. We measured trait perceptions of
agreeableness and perceptions of the emotional state of Person B. Emojis magnified both
perceptions of (dis)agreeableness and perceptions of the emotional state of Person B. Social
context had no effect, suggesting that the effect of emojis is consistent across social contexts. We
conclude that emojis play a similar role in digital communication as facial expressions do in FtF
communication, though with some differences.
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1. INTRODUCTION

1.1 Overview
1.1.1 Non-Verbal Cues

Sharing of non-verbal social information is a vital part of face-to-face (FtF) interactions
for both avoiding conflict and providing social support to our peers (Gongalves et al., 2018).
Facial expressions are a main source of non-verbal information, and contribute not only to
emotional communication but also to the inferences we make about others’ personality traits
(Montepare & Dobish, 2003). In both FtF and digital interactions, observers can be actively
engaged in exchanging non-verbal cues with a partner or passively viewing others exchanging
non-verbal cues. Research in FtF communication suggests that we make inferences about
personality traits when viewing others interacting in a situation we are not part of (Holleran et
al., 2009). These judgements are made both when listening to conversation snippets (Holleran et
al., 2009) and when observing static images of two individuals facing each other (B. C. Jones et
al., 2011). For example, B.C. Jones et al. (2011) found that observers rated a man with an
aggressive facial expression as more dominant when that man was “interacting” with another
man with a fearful facial expression compared to when both men had aggressive facial

expressions.

As far as we know, no computer-mediated communication (CMC) study has examined
how users react to non-verbal cues when observing others interact. This is surprising given that
this situation commonly occurs in various digital platforms such as personal and professional
group chats. In personal group chats, for example, a few members of the chat tend to dominate

and be the main protagonists of most exchanges such that other users are not the direct target of



their messages but rather observers of these exchanges (Seufert et al., 2016). Little is known
about how group chat members react to exchanges between members of the chat. The
overarching goal of the present study was to address this gap. We focused on how participants
reacted to the presence of emojis when viewing exchanges between two other users. We also
explored whether these reactions vary across different social contexts. Participants viewed mock
text-based exchanges where a receiver responds in an agreeable or disagreeable manner to a
sender’s message. In half of the exchanges, emojis were added to the receiver’s text. Moreover,
the exchanges were couched in either a personal, professional, or romantic context. We measured
participants’ interpretation of the emotional state of the receiver and their perception of the
receiver’s personality. In the following sections, we review literature on emojis and social

context and present the hypotheses tested.

1.1.2 Emojis and Emotional State

Unlike FtF communication, CMC relies heavily on exchanging verbal information, which
may lead to misunderstandings and miscommunications (Derks et al., 2008; Kelly & Miller-Ott,
2018). Users spontaneously and informally developed paralinguistic cues such as capitalization
and smileys to compensate for the lack of non-verbal cues in CMC. In recent years, emojis, and
particularly emojis that depict facial expressions of emotions, have become the predominant
source of non-verbal communication in text-based digital interactions®. Research to date suggests
that emojis play similar communicative and interpersonal functions as non-verbal signals in FtF

interactions. Emojis facilitate processing and understanding of the emotional tone and meaning

! In the remainder of this paper, we use the term ‘emojis’ to refer more specifically to

emojis that mimic facial expressions of emotions.



of verbal messages (Boutet et al., 2021; Daniel & Camp, 2020; Gesselman et al., 2019; Herring
& Dainas, 2020; Kaye et al., 2021; Kralj Novak et al., 2015; Rodrigues et al., 2017). Moreover,
emojis intensify perceived emotional state of messages (Boutet et al., 2021; Filik et al., 2016; R.
B. Harris & Paradice, 2007; Luor et al., 2010; Riordan, 2017), and in some cases, change the
emotional interpretation of the message (Boutet et al., 2021). In the present study, we examined
whether emojis had a similar influence when users passively observed two other users

interacting. We predicted that:

H1: Emojis will intensify the emotional state interpretation of the receiver. Specifically,
receivers will be perceived as more positive/negative when their agreeable/disagreeable

responses are accompanied by an emoji compared to those without an emoji.

1.1.3 Emojis and Trait Perceptions

In FtF communication, non-verbal cues conveyed by faces and the body are used to make
general trait perceptions about others (Frith & Frith, 1999; Hall et al., 2019; Willis & Todorov,
2006). For example, those who smile more tend to be perceived as more warm, and in turn may
be more successful at initiating social interactions (Bayes, 1972; Wang et al., 2017). To date,
research has focused on how personality traits are linked to one’s own emoji use (Li et al., 2018;
Liu & Sun, 2020; Marengo et al., 2017), rather than how using emojis impacts how others
perceive these personality traits. For instance, Li et al. (2018) found that agreeableness is
positively related to higher rates of emoji use, and that those high on agreeableness prefer using
emojis which express “like” or “love”. However, one study did examine warmth, a trait taken
from the interpersonal circumplex (ICP) model and found that emojis impacted warmth ratings.
Positive emojis enhanced warmth ratings, while negative emojis decreased warmth ratings

(Boutet et al., 2021).



Agreeableness judgements dominate the impressions we form of others (Ames &
Bianchi, 2008). Agreeableness is linked to warmth, cooperation, likeability, and a pleasant
disposition (Graziano & Eisenberg, 1997; Vize et al., 2021), and is very important to
interpersonal interactions as it plays a positive role in maintaining friendships (K. Harris &
Vazire, 2016). Therefore, being perceived as having a high level of agreeableness may contribute
to having successful social interactions, whereas those who are seen as low on agreeableness
may be perceived as antagonistic (Vize et al., 2021). (Dis)agreeableness is also an important
factor when judging related concepts such as hostility and friendliness (Argyle et al., 1971; A. L.
Jones et al., 2019). Given the importance of agreeableness in interpersonal interactions, we
designed our mock conversation such that the receiver adopted either an agreeable or
disagreeable attitude when responding to the sender’s text. In half of the exchanges,
agreeable/disagreeable responses were accompanied by a congruent emoji (agreeable-smiling
emoji; disagreeable-frowning emoji). Considering the aforementioned studies on emojis and

social perceptions, we predicted that:

H2: Emojis will influence social perceptions of the receiver. Specifically, receivers will
be perceived as more agreeable/disagreeable when their agreeable/disagreeable responses are

accompanied by an emoji compared to those without an emoji.

1.1.4 Social Context

Social context is an important factor in FtF communication. For instance, certain forms of
non-verbal information, such as facial expressions, body language, and tone of voice may be
interpreted differently in the context of a friendly get-together than they would in a formal
business meeting (Cheshin, 2020). In a professional setting, authentic displays of positive

emotion (e.g. smiling) may be associated with better outcomes for the displayer, for example,



higher warmth perceptions, may lead to more positive interactions, which leads to a higher
likelihood of being hired (Bonaccio et al., 2016; Wang et al., 2017). Moreover, in romantic
relationships, non-verbal cues, both positive and negative, may have strong implications within
the relationship, impacting judgements of the relationship, the partner, or themselves (Docan-

Morgan et al., 2013).

Whether social context also influences how users react to non-verbal cues in CMC is
unknown. As discussed above, several lines of research suggest that emojis intensify perceived
emotional intensity of messages (Boutet et al., 2021; Filik et al., 2016; R. B. Harris & Paradice,
2007; Luor et al., 2010; Riordan, 2017), and in some cases, change the emotional interpretation
of the message (Boutet et al., 2021) in a personal context. In a professional setting, some have
found that perceptions of competence are decreased by the use of emojis (Aretz & Mierke, 2019;
Glikson et al., 2018). Contrary to this, Ernst & Huschens (2019) found that competence is not
impacted by emoticons. Moreover, perceptions of warmth, humor and friendliness may all be
positively impacted by emoji/emoticon use (Aretz & Mierke, 2019; Ernst & Huschens, 2019). In
a romantic context, including non-verbal cues in CMC is associated with better relationship
outcomes, such as more favourable perceptions, fostering an intimate connection, and a greater
desire to pursue a relationship (Gesselman et al., 2019; Kotlyar & Ariely, 2013). Further, emojis
can impact the positivity and negativity of messages being sent between partners, improving and

harming communication between them (Rodrigues et al., 2017).

From the research described above, it is unclear whether the impact of emoji use
generalizes across three different social contexts. In some cases, for example, emoji’s impacts on
social perceptions of warmth and emotionality, results seem to converge (Aretz & Mierke, 2019;

Boutet et al., 2021; Rodrigues et al., 2017) and positive emojis tend to positively impact social



and emotional perceptions. While in other instances, for example, emojis impact on perceptions
of competence, it diverges (Ernst & Huschens, 2019; Glikson et al., 2018; Rodrigues et al.,
2017). As far as we know, only Glikson et al. (2018) directly compared a personal and
professional context within one study. They found that messages with smileys compared to those
without had increased perceived warmth in the personal condition, but not the professional
condition. As well, smileys decreased perceived competence in the professional condition, but
not in the personal condition. This study suggests that more research is needed to clarify this
phenomenon. The present study aimed to determine whether the impact of emojis differs across
personal, professional, and romantic contexts. Given that past results vary substantially across
studies, we did not form a specific hypothesis for this manipulation, and instead propose the

following exploratory question:

Q 1: Will the effects of emojis differ across the three different social contexts?

1.2 Present Study

The present study was aimed at examining how participants reacted to the presence of
emojis when viewing exchanges between two other users. We also explored whether these
reactions varied across different social contexts. Participants viewed a series of mock text-based
exchanges where the receiver responded in an agreeable or disagreeable manner to the sender. In
half of the exchanges, congruent emojis were added to the receiver’s responses (agreeable-
smiling emoji; disagreeable-frowning emoji). This yielded four conditions: 1) agreeable
conversation-positive emoji, 2) agreeable conversation-no emoji, 3) disagreeable conversation-
negative emoji, and 4) disagreeable conversation-no emoji. Moreover, the exchanges were

couched in either a personal, professional, or romantic context. We measured participants’



interpretation of the emotional state of the receiver and their perception of the receiver’s

personality.

The realism, agreeableness, and emotional valence of the exchanges was examined (see
section 2. Methods and Supplementary Materials section 6.5 for details). To improve validity of
the study, we used two emaojis that had been previously shown to be consistently interpreted

(Boutet et al., 2021; Jaeger et al., 2018).

2. METHODS

2.1 Stimulus Creation and Evaluation

The first step in this project was to create novel text conversations for use as stimuli (see
Figure 1). We therefore generated a set of 60 such conversations, with half being agreeable and
half being disagreeable. Each conversation consisted of an exchange of 3 or 5 short messages. In
the 3-line text conversations, one statement was sent by Person B and two by Person A. In the 5-
line conversations, two statements were sent by Person B and three by Person A. After an initial
review of the stimuli, one pair was removed due to the structure varying slightly from the other

stimuli.

To evaluate these novel stimuli and select among them, we went through several rounds
of data collection, analysis, and elimination. First, two independent raters rated the conversations
on agreeableness and realism for each social context (personal, professional, romantic). We used
these ratings to narrow down our conversations from 58 total to 54 (See section 6.5.4.1
Independent Raters for details). After narrowing the conversations, we conducted a pilot study in

which participants (n= 14) rated the remaining 54 conversations for agreeableness and emotional



intensity. Using this data, conversations were again narrowed down to a total of 48 conversations

(24 agreeable, 24 disagreeable; See section 6.5.4.2 Pilot 1 for details).

Finally, further evaluation was carried out on the final set of selected conversations.
Another sample of participants (n = 77) was asked to rate the emotional valence and realism of
each conversation across the different social contexts. Participants were randomly assigned to
one of the three social contexts. These results indicated that agreeable conversations were
significantly more positive and more realistic than disagreeable conversations, however, these
effects did not differ across social context (See section 6.5.4.3 Pilot 2 for details). We
hypothesize that agreeable conversations were significantly more realistic because of the relative
rarity of negative/disagreeable messages sent via CMC (Lenhart, 2015). The total number of
conversations selected for the main study was 48 (24 agreeable, 24 disagreeable).

a) b)

o L - X

Did you see they're making a live action Aladdin
movie?

~ (] —_—
. . ‘. X Yeah, but why would | care. It's a dumb kids

. movie
Have you been to the new cafe downtown? |
it" 1 : : .
heard it's really cool! It was one of my favourite movies growing up, |

thought we could see it together

| haven't yet, but | really want to check it
. outl &) I'm not wasting $13 at the movies on

- . Aladdin
Me too!

Fig. 1. Sample Stimulus. Panel a) a 3-line agreeable conversation with a congruent positive emoji
included. Panel b) a 5-line disagreeable conversation with no emoji included. Participants were
instructed to rate the emotional state and agreeableness of Person B, who was always shown on
the left with grey speech bubbles.

Ok, I'll see it by myself

2.2 Participants
The participants were N = 177 undergraduate students from the University of Ottawa

(Male = 32, Female = 145) recruited from the Integrated System of Participation in Research



(ISPR). The mean age of participants was 18.95 (SD = 2.61). The total required sample size
estimated with G-Power for F-test mixed design, repeated measures-independent groups
interaction, a power of .80 and a small effect size of f = .1 was 246. After removing outliers and
participants with incorrect engagement trial questions (see details below), a sensitivity analysis
was run in G-Power. With our sample size of N = 177 we were able to detect an effect size of f =
.12 with a power of .80, which is a small effect size, for the repeated measures-independent
groups interaction. For our independent groups factor, we were able to detect an effect size of f =
.20. For the repeated measures factor, we were able to detect an effect size of f = .11. This study
was approved by the University of Ottawa Social Sciences and Humanities Research Ethics

Board. Participants were compensated with course credit for their participation.

Participants were randomly assigned to one of three Context groups: Personal (n = 64),

Professional (n = 58), or Romantic (n = 55). See section 2.4 Procedure for details.

2.3 Materials

To create stimuli for our emoji condition, we utilized one positive and one negative
emoji. The emojis we used have been previously shown to be consistently interpreted as
conveying a positive or negative emotional tone (Boutet et al., 2021; Jaeger et al., 2018). The
participants in Jaeger et al., (2018) included men and women (51%), ranging in age from 18 to
60 years old (approximately evenly split between three age groups). The participants in Boutet et
al. (2021) included men (n = 6) and women (n = 32), with a mean age of 18.62 (SD = 0.83).
These emojis were iOS emojis, which are used on Apple products, of which previous research
has shown high user rates (86.3%; L. L. Jones et al., 2020). Most of our participants (94.4%)

were Apple users (see 6.5.1 Table S1), which suggests that they were familiar with these emojis.



A congruent emoji was included at the end of every text for “Person B” (grey message
bubbles; see Figure 1). Only congruent emoji pairings were created. That is, smiling face emojis
were either added or not to only agreeable conversations, whereas angry face emojis were either
added or not to only disagreeable conversations. There were thus 96 total conversations included
in the study. These were divided into four groups: 24 agreeable conversations with smiling face
emojis, 24 agreeable conversations with no emojis, 24 disagreeable conversations with angry
face emojis, and 24 disagreeable conversations with no emojis. To reduce the length of the study
for each participant, the total stimuli were divided into two Stimulus Sets of 48 stimuli, with each
participant seeing only one set. These two Stimulus Sets were also required because of the
limited randomization capabilities of Qualtrics™. Qualtrics™ cannot do conditional
randomization. We therefore opted to use a semi-randomized procedure in which participants
were randomly assigned to one of the two stimulus sets, and within each set, presentation of
stimuli was randomized. The Stimulus Sets were created by sorting agreeable conversations by
their emotional valence and placing the highest and lowest rated conversations in the first group,
the next highest and lowest into the second group, and going back and forth until all
conversations were categorized. This served to equalize the perceived intensity of the
conversations across stimulus sets. The corresponding disagreeable conversations were placed in

the appropriate groups. Participants were randomly assigned to view one set of stimuli.

In addition to the text conversations, 4 questions were created to ensure that participants
paid attention to the task at hand. These ‘engagement’ questions resembled our conversation
stimuli and were randomly inserted into the stream of conversation stimuli. Two engagement
questions appeared in the first half of the experiment and two in the second half. When an

engagement question was presented, it instructed participants to select a specific answer on both

10



scales. For example, an engagement question might display “Do not rate this question. Click on

answer -3.” This was done to evaluate whether participants were paying attention to the study.

Participants were also asked to fill out the Ten Item Personality Inventory (TIPI; Gosling
et al., 2003) and a basic demographics questionnaire of our own design. The TIPI is a short
measure of the Big 5 personality traits designed to be used as part of large surveys. Despite the
limited number of items, it has shown good psychometric properties when compared to longer
measures of the same constructs (Gosling et al., 2003). This measure of personality was included
to explore previous findings linking personality factors to biases in evaluation of emotional faces
(Knyazev et al., 2008). Similarly, we were interested in exploring how motivations for using
emojis and one’s tendency to use specific emojis may be associated with personality traits of the
participant (Li et al., 2018; Liu & Sun, 2020; Marengo et al., 2017; Thomson et al., 2018). Data

related to these questionnaires is provided in section 6. Supplementary Materials (Table S1-S3).

2.4 Procedure

The study was conducted online via the Qualtrics™ platform. Participants provided
informed consent, and were instructed to read each conversation, and rate the receiver (Person
B). They were instructed to rate them on agreeableness and emotional state. Participants were
also warned that engagement trials would appear to ensure they were paying attention to the task
at hand. The next page described the relationship between the two conversation partners (friends,
co-workers, or partners dating; see section 6.2 Appendix Il: Instructions). Participants viewed the
conversations one at a time and were instructed to read them and click a “next” button to proceed
to the ratings. On the ratings page, participants rated how agreeable Person B was on a 7-point
Likert scale from -3 (very disagreeable) to 3 (very agreeable) with 0 being neutral. They also

rated the emotional state of Person B on a 7-point Likert scale from -3 (very negative) to 3 (very

11



positive) with 0 being neutral. Each point on the Likert scale was given a descriptor (e.g.,
somewhat negative). The conversation image stayed on screen for participants to refer to if
needed. The stimuli were divided into two groups to provide participants a break halfway
through. Which group of stimuli were presented first was counter-balanced. Each group
contained 24 stimuli, for a total of 48 stimuli viewed. Each participant viewed 12 agreeable
conversations with no emoji, 12 agreeable conversations with a congruent emoji, 12 disagreeable
conversations with no emoji, and 12 disagreeable conversations with a congruent emoyji.
Participants never saw the same conversation twice, however, they did see both the agreeable
and disagreeable versions of the conversations. After rating all conversations, participants were
asked to fill out a demographics questionnaire and the TIPI. Finally, they were asked to provide

any general comments or feedback to the researchers before exiting the study.

2.5 Data Analysis

Before any analysis occurred, 21 participants who signed into the study twice were
removed. As well, 14 participants who did not complete the survey were removed. 16
participants who indicated that they needed corrective lenses but were not wearing them were
removed. As this was a reading task, 4 participants who identified as having dyslexia were also
removed. Next, outliers were removed based on several criteria. First, a participant’s data was
removed if the time they took to complete the survey fell outside of the group mean -/+3 SD.
Second, a participant’s data was removed if they selected the wrong answer on 2 or more scales
on engagement question trials. Third, outliers were removed or Winsorized. Outliers were
defined as participants who had more than 2 mean scores falling outside the group mean -/+2.5
SD (analysis was done separately by social context). Participants with only 1 outlying mean

score had that score Winsorized. Two participants were removed based on outlying duration, 35

12



participants were removed based on incorrect engagement questions, and 8 were removed based
on outlying means, with 12 participants having scores Winsorized, resulting in a final sample

size of N =177.

Following outlier analysis, a 2x2x3x3 mixed-design ANOVA was run with Conversation
Agreeableness (Agreeable or Disagreeable), and Emoji Presence (Emojis Present or Emojis
Absent) as repeated-measures variables, and Stimulus Set? (Set 1 or Set 2) and Social Context
(Personal, Professional or Romantic) as independent-groups variables. The dependent variables
were emotional state and agreeableness. There was no main effect of Stimulus Set for either
emotional state rating or agreeableness rating, however, for the emotional state rating, there was
a significant 3-way interaction between Stimulus Set, Conversation Agreeableness and Emoji
Presence. Follow-up analyses showed that this was due to the two-way interaction between
Conversation Agreeableness and Emoji Presence being slightly stronger in Set 2 than Set 1.
Because the interaction pattern was the same across the two sets, we opted to collapse across

stimulus sets for further analyses. See section 6.5.5 for full analysis and discussion.

Data was next analyzed using 2x2x3 mixed measured ANOVA with Conversation
Agreeableness (Agreeable or Disagreeable), and Emoji Presence (Emojis Present or Emojis
Absent) as repeated measures variables and Social Context (Personal, Professional or Romantic)
as an independent groups variable. The dependent variables were emotional state and
agreeableness. Post-hoc paired comparisons were run to explore significant main effects and

interactions.

2Stimulus Set refers to the two sets of stimuli created to reduce the length of the study for
participants, as well as to account for the limited randomization abilities of Qualtrics™.
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3. RESULTS

3.1 Perceived Emotional State of the Receiver

For perceived emotional state of the receiver, the main effects of Conversation
Agreeableness [F(1, 174) = 9846.75, p <.001, ? = .98] and Emoji Presence [F(1, 174) = 48.37,
p <.001, n? = .22] were significant. The main effect of Context was not significant [p = .16]. The
interaction between Conversation Agreeableness and Emoji Presence was significant [F(1, 174)
=372.54, p <.001, n? = .68]. Paired post hoc t-tests revealed that Emoji Presence intensified the
ratings of emotional state of the receiver [agreeable conversation: t(176) = 15.84, p <.001,d =
1.19; disagreeable conversation: t(176) = 13.56, p <.001, d = 1.02]. No other effects were
significant (p > .05). That is, as predicted by our first hypothesis (H1), smiling face emojis made
the receiver seem more positive in agreeable conversations and angry face emojis made the
receiver seem more negative in disagreeable conversations. For emotional state, the results

suggest that the effect of emojis generalizes across the three social contexts (Q1).

14



Emoji
Presence
= Emoiji Present
— I Emoji Absent

Mean Emotional State Rating
L]

Agreeable Disagreeable

Agreeableness of the Conversation

Fig. 2. Perceived emotional State of Person B. Mean perceived emotional state of Person B.
Participants were asked “Please rate how positive or negative you perceive the emotional state of
Person B to be” and provided their answers on a 7-point Likert scale ranging from -3 (very
negative) to 3 (very positive) for all conversations. Error bars represent +1 SE.

3.2 Perceived Agreeableness of the Receiver

For perceived agreeableness of the receiver, the main effects of Conversation
Agreeableness [F(1, 174) = 10258.94, p < .001, n? = .98] and Emoji Presence [F(1, 174) = 5.88,
p =.016, n? = .03] were significant. The main effect of Context was not significant [p = .80]. The
interaction between Conversation Agreeableness and Emoji Presence was significant [F(1, 174)
=213.24, p <.001, n? = .55]. Paired post hoc t-tests revealed that Emoji Presence intensified the
ratings of perceived agreeableness of the receiver [agreeable conversation: t(176) = 11.28, p <
.001, d = .85; disagreeable conversation: t(176) = 9.18, p < .001, d = .69]. No other effects were
significant (p > .05). That is, as predicted by our second hypothesis (H2), smiling face emojis

made the receiver seem more agreeable in agreeable conversations and the angry face emojis
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made the receiver seem more disagreeable in disagreeable conversations. For agreeableness, the

results suggest again that the effect of emojis generalizes across the three social contexts (Q1).
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Fig. 3. Perceived agreeableness of Person B. Mean perceived agreeableness of Person B.
Participants were asked “Please rate Person B on how agreeable or disagreeable they seem” and
provided their answers on a 7-point Likert scale ranging from -3 (very disagreeable) to 3 (very
agreeable) for all conversations. Error bars represent +1 SE.

4. DISCUSSION
4.1 Summary
The goal of the present study was to examine the impact of emojis on emotional and
social perceptions when viewing others interact in an online text conversation. Participants were
shown text message conversations under 4 different conditions: 1) Agreeable conversation with
happy face emojis, 2) Agreeable conversation with no emojis, 3) Disagreeable conversation with
angry face emojis, 4) Disagreeable conversation with no emojis. In addition, participants were

divided into one of three social context groups: Personal, Professional, or Romantic. Hereunder
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we reiterate the hypotheses that this study was designed to address and discuss the implications

of our findings for each of them.

4.2 Emojis and Emotional State
H1: Emojis will intensify the emotional state interpretation of the receiver. Specifically,
receivers will be perceived as more positive/negative when their agreeable/disagreeable

responses are accompanied by an emoji compared to those without an emoji.

Results support H1 for both agreeable and disagreeable conversations, however the effect
was slightly stronger for agreeable ones. The presence of smiling face emojis increased the
perceived positive emotional state of the receiver in agreeable conversations and the presence of
angry face emojis had the effect of making the receiver’s emotional state seem more negative in

disagreeable conversations.

In FtF communication, non-verbal displays of emotion can help to soften or strengthen
the verbal message (Boutet et al., 2021). We also make judgements of others both when actively
engaged with them, or when passively viewing or listening to individuals interacting (B.C. Jones
etal., 2011; Holleran et al., 2009). As our study focused on congruent emojis vs no emojis, our
results indicate that emojis may help to strengthen the emotional tone of verbal messages. This is
consistent with past research (Boutet et al., 2021; Derks et al., 2008; Filik et al., 2016; Hall et al.,
2019; Huang et al., 2008; Lo, 2008) which showed that congruent emojis strengthen the
emotional tone of text messages. More importantly, our results extend this research to a situation
where a third-party is viewing two other users conversing. We therefore suggest that users
should employ positive emojis to enhance positivity in online social interactions, while avoiding

negative emojis as they enhance the negativity of messages.
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4.3 Emojis and Agreeableness
H2: Emojis will influence social perceptions of the receiver. Specifically, receivers will
be perceived as more agreeable/disagreeable when their agreeable/disagreeable responses are

accompanied by an emoji compared to those without an emoji.

Results support H2 for both agreeable and disagreeable conversations: presence of a
congruent emoji increased ratings for agreeable conversations and decreased ratings for
disagreeable conversations. Our results further support the idea that we make judgements of
others even when we are not actively engaged with them. These findings support the idea that
emojis influence trait perceptions of text message users (Boutet et al., 2021; Byron & Baldridge,
2007; Coyle & Carmichael, 2019; Glikson et al., 2018; Hsieh & Tseng, 2017; Marengo et al.,
2017; Nexg & Strandell, 2020; Wall et al., 2016). As Boutet et al. (2021) found, emojis do seem
to impact personality perceptions. While they did not focus specifically on personality
perceptions, they examined warmth, which is from the ICP, and may be part of the broader trait
of agreeableness (Graziano & Eisenberg, 1997; Vize et al., 2021). We therefore suggest that
users employ positive emojis to enhance positive trait perceptions in online conversations.
Moreover, users should avoid negative emojis as they result in more negative trait perceptions,
which in turn, may lead to less future interactions with the same individuals. In FtF research,
initial judgements of agreeableness may persist and feel correct even when they are not. One
reason for this is that when one judges someone as disagreeable, they are less likely to seek
further interaction with that person, and so they are unlikely to re-evaluate that judgement.
Another reason is that after judging someone as agreeable, we have an expectation that in future

interactions, they will be agreeable, whether or not this is the case (Ames & Bianchi, 2008).
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4.4 Emojis and Social Context

Q1: Will the effects of emojis differ across the three different social contexts?

We found no significant difference in how emojis impacted agreeableness or emotional
state ratings between social contexts. Thus, it is possible that emojis’ impact does in fact
generalize across different social contexts. This is in line with some previous studies which,
when compared, suggest that across personal, professional, and romantic contexts, emojis effect
on perceptions of emotions and social traits are similar (Aretz & Mierke, 2019; Boutet et al.,
2021; Rodrigues et al., 2017). This is, however, contrary to some past research, namely Glikson
et al. (2018), which found that emojis impacted two trait perceptions differently in a personal vs.
professional context. This is also in contrast to FtF research, which posits that emotional display
rules are different for different social contexts (Cheshin, 2020). Our results suggest, however,
that in a digital context, the same display rules may not apply. In FtF research, while anger may
be advantageous in a professional context and disadvantageous in a personal context (Cheshin,
2020), in CMC, this does not seem to be the case. Negative displays of emotion were
consistently perceived more poorly than positive displays of emotion across social contexts, with
no benefit in the professional context. Therefore, we suggest that users should focus on positive
and agreeable displays of emotion across social contexts when communicating via CMC, unlike

in FtF communication, where negative displays of emotion may be beneficial in certain contexts.

4.5 Limitations

Our conclusion that emojis have a similar impact across different social contexts is based
on a null-finding for this manipulation. One must always be cautious when interpreting a null
result. If there is an effect of context, there are a few reasons we may not have found one. First,

our context manipulation may not have been salient enough, therefore participants may not have
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kept the context in mind when giving their ratings. Specifically, it is possible that participants
read the context but did not apply it to every conversation they read. In future research, more
detailed vignettes outlining the different social contexts should be used to increase the saliency
and to keep the social context present in the participants” minds throughout testing. While our
study did include a sentence reminding participants of the relationship between the conversation
partners before each rating, it is possible participants stopped reading it, as it was repeated so
many times. As well, our sample size may have limited our ability to detect an effect. G-power
estimated needing a sample of 246 to detect a small effect size of f = .1 for the repeated
measures-independent groups interaction. We were, however, still able to detect a small effect
size of f = .12 with our sample of 177. Moreover, different versions of the conversations should
be created to better reflect the social context. Our conversations may have been too personal in
nature, so even though we identified that the partners had different social relationships, the
conversations themselves may have impacted the ratings. Future studies may also benefit from
including a question after all stimuli have been presented asking participants to identify the
context in which the messages were being sent. If participants answer this question incorrectly, it

may demonstrate that they did not keep social context in mind throughout testing.

The large proportion of women participants in our study also limits generalizations to
other genders. This is particularly relevant, as some research has shown a gender difference
between men and women in emotion recognition (Kret & De Gelder, 2012; McClure, 2000;
Montagne et al., 2005) and emoji usage (Daniel & Camp, 2018; L. L. Jones et al., 2020;
Langlois, 2019). Moreover, context could interact with gender, whereby men participants are

impacted more strongly by context than women. Some research suggests that men and women
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use emojis and text messaging for different purposes (L. L. Jones et al., 2020). We could not

include gender as a variable because of the large ratio of women to men (approximately 4.5:1).

Our sample also was almost entirely young adults, which limits generalizations to older
adults. It has been shown that there are age differences in emotion recognition (Kessels et al.,
2014; Orgeta & Phillips, 2007; Sullivan & Ruffman, 2004) and emoji usage (An et al., 2018;
Herring & Dainas, 2020). Future research should examine how the impact of emojis on emotion

and trait ratings varies across age groups.

Results showed that there may have been compression of our rating scale at both the
positive and negative extremes. While the differences between the emoji present and emoji
absent conditions were significant, the mean differences were quite small. A larger scale may
distinguish finer differences. Moreover, the overtly agreeable and disagreeable conversations
may have contributed to the small mean differences between emoji and no emoji conditions.

Future research should examine more subtle (dis)agreeableness in conversations.

This study did not examine how incongruent emojis impact perceptions of agreeableness
and emotional state. Past research has shown that incongruent emojis may impact the intensity of
ratings (Boutet et al., 2021; Riordan, 2017), and in the case of negative emojis and positive
sentences, switch the perceived valence of the text from positive to negative (Boutet et al., 2021).
Sarcasm may show similar effects of reducing the emotional intensity of messages (Filik et al.,
2016; Gonzalez-lbanez et al., 2011), and so future research may benefit from examining how
incongruent text-emoji pairings relate to perceptions of agreeableness. By including incongruent
text-emoji pairings, it could extend the results of this study and past research as to whether

emojis are the driving force of emotional and trait perceptions in CMC.
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Finally, only one user’s texts in the conversation had emojis. Some research has shown
that when emoji use of conversation partners does not converge, it feels awkward and wrong
(Nexg & Strandell, 2020). Research is therefore needed to examine how differing uses of emojis

by conversation partners impacts social perceptions of senders.

4.6 Conclusion

Our research shows that we make emotional state and trait judgements of others in online
conversations, even when we are not actively engaged with them. Our results suggest that emojis
can be effective in enhancing the trait and emotional state perceptions of individuals engaged in
online conversations. Emojis can enhance digital interactions by conveying emotion cues and
can be used to express oneself. Overall, effects of emojis on sender perceptions were quite large,
suggesting that they are not redundant to the verbal message, but can be used in conjunction with
it to convey information more clearly. While more research is needed to confirm our findings,
we encourage users to employ positive, congruent emojis as replacements for non-verbal cues in
CMC when they want to enhance the emotional message or make a positive impression. Users
may also benefit from avoiding negative, congruent emojis, as these may magnify negative
effects of a disagreeable message. By magnifying disagreeableness, users may reduce the
likelihood of interacting with the same individual in the future. However, there are still, of
course, many questions remaining surrounding context. While positive emojis seem to be
beneficial, and negative emojis seem to be detrimental overall, we did not find varying effects
based on context. Users should therefore be cautious when employing emojis across different

social contexts, as their specific effects are still unclear.
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6. APPENDICES

6.1 Appendix I: Consent Form

Consent Form

",
m]] Assessing whether emojis can be used to effectively communicate socially-relevant
information
uOttawa

Researchers

Investigators:

Isabelle Boutet!

Université d’'Ottawa Charles Collin
Ecole de psychologie

University of Ottawa

School of Psychology Co-Investigators:

Justin Chamberland?
Maud Chouinard?®
Joélle Guay?®

Megan Leblanc?

1Research supervisor and principal investigator

2Research-assistant under the supervision of Isabelle Boutet
3Student-researcher under the supervision of Isabelle Boutet
“Student-researcher under the supervision of Charles Collin

Affiliation: School of Psychology, Faculty of Social Sciences, University
of Ottawa.

Funding: Social sciences and humanities research council

Invitation to Participate: | am invited to participate in the
abovementioned research study conducted by the researchers listed
above.

Exclusion Criteria: None.

32



Purpose of the Study: The purpose of the study is to better understand how we interpret emoyjis.

Participation: My participation will consist of participating in an online study lasting less than 2
hours. 1 will be asked to view various emojis, sometimes accompanied by text messages, on a
computer monitor and asked to provide responses on the keyboard. The task I will be asked to do
will be to indicate my interpretation of these stimuli. I will also be asked to answer questions
about my current mood, personality as well as smartphone and cellphone use.

Risks: My participation in this study will entail no risks except possible fatigue and boredom
from judging many stimuli. I understand that I will be provided one break of two minutes during
the study to minimize these potentially negative effects. | understand that | am free to
discontinue participation if | experience any discomfort as a result of my participant in this
study.

Benefits: My participation in this study will help expand our knowledge of human behaviour,
particularly in the realm of digital communication.

Confidentiality and anonymity: | have received assurance from the researcher that the
information | will share will remain strictly confidential. I understand that the information may
be used only for an undergraduate student’s thesis, for publication in a scientific journal and/or
for presentation in scholarly media. My confidentiality will be protected by having the data
stored on a secured research platform and a password protected computer that only the
researchers have access to. | understand that the data collected might be analyzed and used for
student theses. In order to minimize the risk of security breaches and to help ensure your
confidentiality, we recommend that you use standard safety measures such as signing out of your
account, closing your browser, and locking your screen or device when you have completed the
study. Anonymity will be protected in the following manner: Only grouped data will be
published and a code number will be used in place of my name on all data reports.

Conservation of data: The collected data—consisting of recorded responses and reaction times—
will be kept in a secure manner. The data will first be saved on a secured research platform and
then transferred and stored in a secured manner on a cloud drive managed by the University of
Ottawa. Only the researchers will have access to it. This data will be kept for a period of 5 years
before being securely deleted.

Compensation: | understand that as part of the University of Ottawa's Integrated System of
Participation in Research (ISPR), I will receive course credits for participating in this research in
accordance with the rules of the ISPR. That is, I will receive 1 credit for a maximum of 1 hour or
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less of participation. | understand that | may withdraw from the study at any time and
nonetheless receive this credit in full.

Voluntary Participation: | understand that I am under no obligation to participate and that if |
choose to participate, | can withdraw from the study at any time and/or refuse to answer any
questions, without suffering any negative consequences. If | choose to withdraw from the study
or to leave the study before the end, all my data gathered until the time of withdrawal will be
deleted.

Acceptance: (consent will be obtained via a check box positioned besides following text.) | agree
to participate in the above research study conducted by the researchers listed at the beginning of
this document. | understand that these researchers are affiliated with the School of Psychology,
Faculty of Social Sciences, University of Ottawa and that the research is being done under the
supervision of Professor Isabelle Boutet. | understand that by responding to the questions and by
submitting my responses, | provide consent to participate in the study.

If | have any questions about the study, I can contact the Principal Investigator Isabelle Boutet,
before or after participating in the study.

If I have any questions regarding the ethical conduct of this study, | may contact the Protocol
Officer for Ethics in Research.

We ask that you print or save a copy of this consent form.
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6.2 Appendix Il: Instructions

You will be shown text message conversations. After reading each conversation, click to go to
the next page where you will be asked to rate how agreeable you perceive one of the people in
the conversation to be. This person will simply be referred to as Person B, and their messages

Person B
will appear like this: . Person B's messages will always appear on the left of the

image. Rate how agreeable you perceive Person B to be on a scale from -3 (very disagreeable) to
3 (very agreeable), with 0 being neutral. An agreeable person is someone who is getting along
with others, supporting other's opinions, and is generally "on the same side" as their
conversational partner. A disagreeable person is someone who is not getting along with others, is
of differing opinions of others, and is generally "on the opposite side" to their conversational
partner.

After rating how agreeable Person B is, you will be asked to also rate their emotional state. Rate
Person B's emotional state on a scale from -3 (very negative) to 3 (very positive) with 0 being
neutral. Please try to use the entire rating scale when giving your responses.

The conversation will stay on screen below the questions for you to refer back to if need be.

Be sure to read each conversation carefully.

To ensure that you are paying close attention, a few of the text messages will tell you which
rating to give instead of containing an actual conversation. For instance, a text message might
say "Do not rate this conversation. Instead, simply click on answer 3". For these trials, please
ignore the usual instructions and instead click on the response indicated in the conversation.

Personal Context Manipulation

The conversations you will be shown are between Person A and Person B, they met in
kindergarten and are still best friends to this day.

Professional Context Manipulation

The conversations you will be shown are between Person A and Person B, they have been
working together at their part-time job for 1 year now.

Romantic Context Manipulation

The conversations you will be shown are between Person A and Person B, they have been dating
for one year and are considering moving in together.
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6.3 Appendix I11: Demographics Questionnaire

1. Gender
a. Male
b. Female
c. Prefer not to say
d. You don’t have an option that applies to me. I identify as (please specify):
2. Age (text entry)
Years in university (text entry)
4. Do you need corrective lenses?
a. Yes
b. No
5. If so, are you wearing your corrective lenses?
a. Yes
b. No
6. Have you ever been diagnosed with dyslexia?
a. Yes
b. No
7. What type of smartphone do you have?
a. Apple
b. Android
c. Other (please specify): (text entry)
d. Idon’t own a smartphone
8. How often do you use your smartphone?
a. Never
Once a month
Several times a month
Once a week
Several times a week
Once a day
Several times a day
Once an hour
Several times an hour
j.- All the time
9. How often do you use Facebook?
a. Never
Once a month
Several times a month
Once a week
Several times a week
Once a day
Several times a day
Once an hour

w
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.
j.

Several times an hour
All the time
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6.4 Appendix IV: Ten Item Personality Inventory (TIPI)

Here are a number of personality traits that may or may not apply to you. Please select an answer

below each statement to indicate the extent to which you agree or disagree with that statement.
You should rate the extent to which the pair of traits applies to you, even if one characteristic

applies more strongly than the other.

| see myself as:

1. Extraverted, enthusiastic

a.

-0 o0 C

g.

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

2. Critical, quarrelsome

i

b
c
d.
e
f

g.

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

3. Dependable, self-disciplined

a. Disagree strongly
b. Disagree moderately
c. Disagree a little
d. Neither agree nor disagree
e. Agree a little
f. Agree moderately
g. Agree strongly
4. Anxious, easily upset
a. Disagree strongly
b. Disagree moderately
c. Disagree a little
d. Neither agree nor disagree
e. Agree a little
f. Agree moderately
g. Agree strongly
5. Open to new experiences, complex
a. Disagree strongly

b. Disagree moderately
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g.

a.

Q o a0 oC

D o0 o

g.

a.
b.
C.
d.
e.
f.
g.

9. Calm,
a.
b.
C.
d.
e.
f.

g.

Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

Reserved, quiet

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

Sympathetic, warm

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

Disorganized, careless

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly
emotionally stable
Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little

Agree moderately

Agree strongly

10. Conventional, uncreative

a.

® oo o

Disagree strongly
Disagree moderately
Disagree a little

Neither agree nor disagree
Agree a little
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f. Agree moderately
g. Agree strongly
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6.5 Appendix V: Supplementary Materials

6.5.1 Table S1
Demaographic characteristics of participants
Characteristic Frequency Proportion (%)
Type of smartphone
Apple 160 90.4
Android 16 9.0
Other 1 0.6
Does not own a smartphone 0 0
Use of smartphone
Never 0 0
Once a month 0 0
Several times a month 0 0
Once a week 0 0
Several times a week 1 0.6
Once a day 1 0.6
Several times a day 43 24.3
Once an hour 17 9.6
Several times an hour 69 39.0
All the time 46 26.0
Use of Facebook
Never 42 23.7
Once a month 31 17.5
Several times a month 11 6.2
Once a week 19 10.7
Several times a week 26 14.7
Once a day 18 10.2
Several times a day 21 11.9
Once an hour 3 1.7
Several times an hour 4 2.3
All the time 2 1.1
Note. N = 177.
6.5.2 Table S2
Descriptive statistics for TIPI scores.
TIPI Subscale M SD
Extraversion 4.22 1.59
Agreeableness 5.14 1.15
Conscientiousness 5.81 1.14
Emotional Stability 4.06 1.44
Openness 5.31 1.09

Note. Mean (M), standard deviation (SD). Characteristics were rated on a scale from 1 (Disagree
Strongly) to 7 (Agree Strongly). Two items were rated for each subscale (one normally scored,
and one reverse scored), the average was calculated to create a composite for each subscale.
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6.5.3 Table S3

Spearman’s Rho matrix
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X Q o 3 - 2Poc Mo 338 33 2o Mo >3 m3
= @ 2 3 S Tz Lz L Lo Xd Lz I 2
Y} 9] o = = e} Py ®) - g = o ®) X ®) =2 o
S %’_ o S o o o > @ m @ o o ) )
. @ = 2 D & 3 2 PO 9GO S S 0 0
Variable Name 3 3 5 " S S S S S 3 S S
S g S & b A < < a 3 P S
[} QD @D @D Q Q @D @D
2 = = = a3 @ = = 3 2
g 3 s s & & g g & £
=3 g s s g g S S
5 5 ° ° = £
o o
TIPI Extraversion -05 05 .14 23" -01 -01 .11 -05  -04 .05 .06 -.09
TIPI Agreeableness -.05 02 A7t 227 04 05 -08 -01 .06 .03 -17"  -09
TIPI Conscientiousness g5 02 31" 11 15 08  -05 .04 .02 07 01 03
TIPI Emotional . -
Stability 14 a7 31 03 000 000 -04 05 05 -02 .03 06
TIPI Openness 23" 22" 11 .03 -01  -04 .04 01 .05 .03 -01 -.05
Agreeable Conversation . - - - - - . -
with Emoji AR - 04 15" 000 -01 .70 -41™ -33 54 40 -31 -.26
Agreeable Conversation . - - - . " -
with Emoji ESR -01 .05 .08 000 -04 .70 -32"  -407 39" 37" -20"  -28
Disagreeable
Conversation with 11 -08 -05 -04 .04 -41" -32" 68 -36™  -23" 56 43"
Emoji AR
Disagreeable
Conversation with -05 -01 .04 .05 .01 -33% -40" .68 -33% 27" 36" 547
Emoji ESR
Agreeable Conversation
wio Emoji AR -04 .06 .02 .05 .05 .54 39" -3 -33" 657 -32" -29™
Agreeable Conversation " . - . N N
wlo Emoji ESR 05 .03 07 -02 .03 40" 377 -23" 27" 65 -14  -33
Disagreeable
Conversationw/o Emoji o5 _17* 01 .03 -01 -31™ -20" 56" .36 -32" -.14 67
AR
Disagreeable
Conversation w/o Emoji  -09 -09 .03 .06 -05 -26™ -28" 43" 54" -29™ -33" 677

ESR

Note. AR: agreeableness rating; ESR: emotional state rating; *: p <.05; **: p <.01.
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6.5.4 Additional Information on Stimulus Preparation and Validation

6.5.4.1 Independent Raters
We first had two independent raters rate each of the 58 conversations on agreeableness

and realism for each social Context (Personal, Professional, Romantic). Each were measured on
a 5-point Likert scale, 1 (Very non-agreeable) to 5 (Very agreeable) and 1 (Very unrealistic) to 5
(Very realistic), respectively. An absolute disagreement score was calculated for each
conversation. This was calculated by taking the absolute difference between both raters, for each
of the four ratings (overall agreeableness, and realism for each of the three social contexts) and
summing those values. Using the summed value, the two most disagreed upon conversations and

their counterparts were removed from the stimulus set.

6.5.4.2 Pilot 1
Using the remaining 54 conversations, we conducted a pilot study (Pilot 1). Pilot 1 was

run on Qualtrics™. n = 18 participants recruited via ISPR were shown all conversations one after
another in a random order. Participants were asked to rate each for agreeableness and emotional
intensity on a 7-point scale. The scales ranged from -3 (very disagreeable) to 3 (very agreeable),
with 0 being neutral and -3 (very negative) to 3 (very positive), with 0 being neutral,
respectively. To select our final set of stimuli, we analyzed whether the 54 conversations at this
point were perceived as intended (agreeable vs. disagreeable) and were similar in absolute
intensity. First, we conducted an outlier analysis using z = +/-1.96 as our cut-off, in which
participants with 10% or more outlying scores were removed from the dataset. This resulted in 4
participants being removed. Participants with less than 10% outlying scores had those outlying
scores Winsorized. For the remaining 14 participants, one sample t-tests were run comparing
mean agreeableness and mean emotional valence ratings to neutral (i.e., a value of 0 on our
scale) to test whether conversations were perceived as intended. All tests were significant at p <

.001 (Cohen’s d ranging from 5.69 to 14.27). This indicates that the conversations were
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perceived as intended: agreeable conversations as agreeable and positive, and disagreeable

conversations as disagreeable and negative.

Additional paired samples t-tests were run to see: 1) Whether the disagreeable and
agreeable stimulus sets were equivalent in the degree to which they were perceived as
emotionally positive vs. negative, 2) Whether the disagreeable and agreeable stimulus sets were
equivalent in the degree to which they were perceived as agreeable vs. disagreeable. These t-tests
were run using the absolute values of mean participant ratings for agreeable vs. disagreeable
ratings, and positive vs. negative ratings for all stimuli (i.e., we evaluated the distance of the

mean ratings from a neutral rating of 0).

There was a significant difference between agreeable and disagreeable conversations
[t(13) = 5.00, p <.001, d= 1.34] for mean absolute agreeableness rating. This indicated that the
mean absolute value of disagreeable conversations was significantly larger than the mean
absolute value of agreeable ones. A similar analysis showed no significant differences between
the intensity of the emotional valence ratings [t(13) = 1.88, p =.083], suggesting that the
intensities of the valences are equivalent. In an attempt to equalize the agreeableness of the
conversations, an absolute difference score for agreeableness was calculated for each
conversation pair. That is, we subtracted the agreeableness rating for the agreeable conversation
in each pair from the agreeableness rating of its disagreeable counterpart. A similar score was
calculated regarding the emotional valence ratings given to each conversation pair. Those pairs
with the largest absolute difference score were removed from the stimulus set, resulting in the

final 24 pairs of conversations (48 conversations total) used in this study.

t-tests were again run on this final stimulus set [agreeableness: t(13) =4.98, p <.001,d =

1.33; emotional valence: t(13) = 1.70, p = .113]. These results indicate that our set of agreeable
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and disagreeable conversations remained unequal in agreeableness intensity but became more
equivalent in emotional valence intensity. We believe this difference in perceived agreeableness
intensity is due to the relative rarity of disagreeable conversations in real-world settings. Few
users report conflict resulting from something that happened online or over text messaging
(Lenhart, 2015). We opted not to try to further equalize the stimuli, as we felt this would lead to
unrealistically mild disagreeable conversations and/or unrealistically positive agreeable

conversations.

Finally, one sample t-tests were run on the final stimulus set to ensure that the agreeable
conversations were perceived as agreeable and positive, and disagreeable conversations were
perceived as disagreeable and negative. This was done by comparing the mean agreeableness and
emotion ratings to the neutral rating (i.e., a 4 on our scales). All t-test were significant at p <
.001 (Cohen’s d ranging from 6.49 to 14.83), indicating that the stimuli were perceived as
intended. That is, agreeable conversations were rated as significantly more agreeable and
emotionally positive than the neutral value and disagreeable conversations were rated as

significantly more disagreeable and emotionally negative than the neutral value.

6.5.4.3 Pilot 2
In addition to the above, a further validation study was carried out (Pilot 2). n =77

participants recruited via ISPR were asked to rate the emotional valence and realism of the
conversations in a Personal, Professional, and Romantic Context. This data was analyzed using a
3x2 mixed measures ANOVA with Context as an independent groups factor and Conversation
Agreeableness as a repeated measures factor. The main effect of Conversation Agreeableness
was significant for both the question on emotional valence and realism [emotional valence: F(1,

74) = 1827.39, p <.001, n? = .96; realism: F(1, 74) = 507.10, p < .001, n? = .87]. Pairwise
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comparisons revealed that agreeable conversations were perceived as significantly more positive
than disagreeable conversations [t(76) = 42.60, p <.001, d = 4.86] and as significantly more
realistic than disagreeable conversations [t(76) = 22.55, p <.001, d = 2.57]. All other effects of
the ANOVA were not statistically significant (p > .05). The absolute difference from neutral for
agreeable and disagreeable conversations was calculated, and a 3x2 mixed measures ANOVA
was run. No effects were significant (p > .05), indicating that the stimuli were equal in intensity
across all three contexts. In summary, our final set of 48 conversations (24 agreeable, 24
disagreeable) were perceived as intended across the three social contexts. Although realism for

disagreeable conversations was not ideal.
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6.5.5 Analysis of Stimulus Set Differences
For the purposes of our research design, our 48 pairs of stimuli were broken up into two

sets, labelled Set 1 and Set 2, each containing 24 pairs of conversations (i.e., each set had 24
agreeable conversation and 24 disagreeable conversations, half paired with congruent emoyjis).
For the first analysis (2x2x3x2), the goal was to determine if Stimulus Set had an impact on the
results, and so only effects containing Stimulus Set are discussed here. Because the study was
run on Qualtrics™, which has limited randomization abilities, two groups of stimuli were
created. This shortened the study for participants, and also allowed us to fully randomize the
order of presentation of conversations within each Stimulus Set. The main effect of Stimulus Set
was not significant for either agreeableness [F(1,171) = 1.10, p =.30] or emotional state [F
(1.,171) = .24, p = .62], but the 2-way interaction between Emoji Presence and Stimulus Set was
significant for emotional state, albeit with a small effect size [F(1,171) = 8.16, p =.005, 12 =
.05]. Pairwise comparisons revealed that Emoji Presence increased ratings of positivity for both
stimulus sets [Stimulus Set 1: t(176) = 2.63, p = .009, d = .20; Stimulus Set 2: t(176) = 7.06, p <

.001, d = .53], but for Stimulus Set 2, the effect was larger.

The 3-way interaction between Conversation Agreeableness, Emoji Presence, and
Stimulus Set was significant for emotional state [F(1, 171) = 66.22, p <.001, n? = .28]. After
splitting the file by Stimulus Set, both 2-way interactions between Conversation Agreeableness
and Emoji Presence within Stimulus Sets were significant [Stimulus Set 1: F(1, 78) = 87.96, p <
.001, n? = .53; Stimulus Set 2: F(1,93) = 144.04, p < .001, n? = .84]. Paired t-tests revealed that
Emoji Presence intensified perceived emotional state [Stimulus Set 1: agreeable conversation:
t(80) = 7.80, p <.001, d = .87; disagreeable conversation: t(80) = 6.10, p <.001, d = .68;
Stimulus Set 2: agreeable conversation: t(95) = 16.78, p <.001, d = 1.71; disagreeable
conversation: t(95) = 13.85, p <.001, d = 1.41]. Since both interactions in the 3-way interaction
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are significant, and both t-tests in the 2-way interactions are significant, this effect of Stimulus
Set was interpreted as being due to one effect being stronger than the other. Because the two-way
interactions between agreeableness and emoji presence had the same form in both stimulus sets,

we opted to collapse across this factor in further analyses.
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Fig. S1. Mean perceived agreeableness of Person B. Panel a: Perceive Agreeableness of Person
B in Stimulus Set 1. Panel b: Perceived Agreeableness of Person B in Stimulus Set 2.
Participants were asked “Please rate Person B on how agreeable or disagreeable they seem” and
provided their answers on a 7-point Likert scale ranging from -3 (very disagreeable) to 3 (very
agreeable) for all conversations. Error bars represent +1 SE.

(V)

) b)
. Emoji ¥ X

N Presence \
E R _ o 2 \
Emoji Present
—Emoji Absent ;

2

Mean Emotional State Rating
o

Mean Emotional State Rating
o

) N\ 2
N \

Agreeable Disagreeable Agreeable Disagreeable

Agreeableness of the Conversation Agreeableness of the Conversation

Fig. S2. Mean perceived emotional state of Person B. Panel a: Perceive Emotional State of
Person B in Stimulus Set 1. Panel b: Perceived Emotional State of Person B in Stimulus Set 2.
Participants were asked “Please rate Person B on how agreeable or disagreeable they seem” and
provided their answers on a 7-point Likert scale ranging from -3 (very disagreeable) to 3 (very
agreeable) for all conversations. Error bars represent +1 SE.
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