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Discussions about polarizing topics are essential to have, yet they can easily become hostile, aggressive, 
or distressing on current social media platforms. Content moderation interventions aim to mitigate this 
issue, though such approaches are reactionary, removing harmful content only after it has been posted. 
We conducted a mixed-methods experiment with 40 participants to investigate how a design friction that 
manipulates the temporal fow during a contentious conversation can foster interpersonal mindfulness, a trait 
critical for productive communication. Dyads were randomly assigned into the Control Group which received 
no intervention, and the Experiment Group where participants were limited to sending one message per 
two-minute interval. Triangulating quantitative and qualitative data from conversation logs, questionnaires, 
interviews, and computational text analysis, our fndings revealed a two-fold efect: Experiment Group 
participants felt simultaneously frustrated by the intervention as it disrupted the pacing of their conversation 
and interfered with rapport-building, and appreciative of the intervention as it nudged them towards writing 
more thoughtful and task-focused messages. We discuss implications of these fndings for future investigation 
into the design of temporal interventions to infuence interpersonal mindfulness during contentious online 
discussions. 
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1 INTRODUCTION 

Discussions about contentious or polarizing topics can bridge ideological gaps between people with 
dissenting perspectives, promote a greater understanding of complex issues, and create cohesion 
and inclusion within a heterogeneous society [23, 53, 78]. Social media platforms such as Facebook, 
Reddit, and Twitter ofer an ideal space to have these conversations by bringing individuals together 
from diverse geographical regions with varying belief systems. Indeed, studies fnd that people often 
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discuss contentious topics on social media [3, 7]. Yet, such discussions can easily become distressing 
or unproductive, often involving aggressive and hurtful behaviour [7, 14, 44, 51]. Consequently, some 
social media users actively avoid engaging in these conversations, due to the possible emotional toll 
of encountering disagreement or damaging relationships [7, 78]. To alleviate this, current eforts 
have focused on human or automated content-moderation – that is, removing harmful or toxic 
user content, or restricting what users may post. However, such interventions can be inefective as 
they: i) disproportionately afect already marginalized users [31], ii) can be perceived by individuals 
as unfair [57], and iii) can hinder user experience, causing users to migrate to niche social media 
platforms with less restrictions [82]. 
As an alternative to content-moderation approaches that remove harmful content after it has 

been posted, this paper explores the potential for a design intervention to minimize reactivity and 
verbal aggression during contentious conversations. Specifcally, we investigate how manipulating 
the temporal fow of a conversation may infuence conversational dynamics and ultimately support 
interpersonal mindfulness – a trait critical for productive communication [17, 18, 45]. We present 
the results of an exploratory, mixed-methods experiment where 40 participants (20 dyads) engaged 
in a synchronous, text-based, negotiation task about salient polarizing issues. Ten dyads were 
randomly assigned to the Control Group, which received no intervention, and ten dyads to the 
Experiment Group, where participants could send one message per two-minute interval. 

We triangulated quantitative and qualitative data from conversation logs, questionnaires, inter-
views, and computational text analysis, and our fndings revealed two main dichotomies in the 
infuence of the intervention. First, while Experiment Group participants were frustrated by the 
two-minute delay, they appreciated how the delay encouraged more thoughtful message construc-
tion. Second, while the intervention interfered with the ability to build rapport, Experiment Group 
participants appreciated a greater focus on the goal of the conversation. We cannot conclude that the 
intervention had an overall positive efect on facilitating interpersonal mindfulness. However, our 
analysis contributes insight into the nuanced ways a temporal intervention infuences contentious 
online conversations, pointing to promising areas for future work. 

2 RELATED WORK 

Social media platforms ofer a space for people from diverse backgrounds to engage in political 
discussions. According to the Pew Research Center, many Americans believe that social media is 
important for fnding others who hold similar views to their own (44.5% of respondents), engaging 
with others about topics that are important to them (41.5%), and sharing their own political 
views (38%) [4]. Nonetheless, 55% of U.S. social media users report being “worn out” by online 
political posts and discussions, according to a 2020 Pew Study of over 10,000 respondents [3]. 
Studies indicate that arguments over social media are exceedingly common where discussions 
can become hostile or aggressive, often involving verbal attacks and hurtful behaviour [44, 60]. 
In fact, faming – the interpretation and sending of aggressive, insulting, or hostile messages in 
online communication – is common, and may result from de-individuation in computer-mediated 
communication, characterized by a loss of self-awareness that leads to uninhibited behaviours 
[33, 35]. Researchers have linked anonymity, lack of eye contact, and perceived invisibility to 
online de-individuation and disinhibition [1, 33]. Given this, it can be difcult for individuals to 
engage in civil and genuine conversations about contentious issues on social media, without such 
conversations becoming psychologically harmful [7, 51]. 
To provide context on technological approaches to address faming behaviours in contentious 

discussions, we situate the present study along four areas of related literature: 1) content-based 
interventions to mitigate online confict, 2) design afordances to shape online conversations, 3) 
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intra-personal mindfulness interventions in social media, and 4) mindfulness interventions in the 
inter-personal domain. We conclude by articulating a gap in the design space. 

2.1 Content-based interventions to mitigate online conflict 
Currently, the most prominent way that social media platforms address online confict is through 
content moderation – that is, restricting what users may post or removing content after it has 
been posted. Social media platforms routinely employ both human and automated moderation 
technologies, such as crowd-sourced moderation [34], jury-moderation systems [24], and online 
communities moderating themselves [64] to remove content that is regarded as ofensive, illegal, 
or otherwise in violation of the platform’s terms of service [28]. A 2019 study of the subreddit 
ChangeMyView (reddit.com/r/changemyview/), an online discussion forum promoting productive 
conversation about polarizing issues, found that content removal is efective for reducing non-
compliant behaviour, such as creating posts that violate the rules of an online community [67]. 

In many cases, however, content moderation has drawbacks. First, content removal is negatively 
associated with perceived fairness by users, and impedes users’ overall experience [57]. This can 
escalate feelings of frustration among individuals whose content was removed, since users often 
report lacking a sufcient explanation for content removal, and consequently do not know how 
to avoid this in the future [79]. Second, automated content moderation can further exacerbate 
exclusion and inequality online by disproportionately silencing certain groups. In a 2021 paper 
by Haimson et al. [31], content moderation algorithms were found to disproportionately censor 
transgender, Black, and conservative social media users. Third, when individuals are banned from 
popular social media platforms or become frustrated that their content has been removed, research 
indicates that it may drive them towards more niche platforms with looser moderation policies 
[82]. Unfortunately, rather than promoting respectful disagreement, such spaces tend to promote 
one-sided content, often including hate-speech and conspiracy theories [74], which may further 
reinforce polarization. Finally, when automated content moderation algorithms are inadequate, 
human content moderation has been found to be damaging to well-being and mental health, as 
it can expose moderators to dangerous or psychologically disturbing content [68]. Overall, it is 
clear from the literature that only content moderation is not enough to foster civil and respectful 
online confict conversation. The next sections foreground an alternative approach: using design 
afordances within social media to infuence and facilitate online contentious conversations. 

2.2 Design afordances to shape online conversations 
An alternative to content-based interventions is the use of afordance-based interventions, where an 
afordance refers to any particular type of interaction that is supported or constrained by the design 
features of an interface [27, 55]. Social media platforms already make use of design afordances to 
guide or limit users’ communication, such as Twitter’s 280 character limit, or WeChat’s one-minute 
voicemails. Such design afordances can directly shape the structure of online conversations and 
in turn, infuence user content. This can have both positive and negative efects. For example, 
Massanari [48] asserted that Reddit’s design features – such as user karma and its sorting algorithm 
– alongside its policies and culture, facilitated the spread of toxic content, such as revenge porn. 
Munn [52] found that the ease of rapidly sharing content from Facebook’s newsfeed and the 
algorithmic prioritization of posts that receive high engagement contributes to the proliferation of 
incendiary, outrage-inducing posts. These examples demonstrate that design afordances within 
social media platforms can indeed infuence online interactions, without necessarily relying on 
heavy-handed content moderation. There are also positive examples of such infuence. For example, 
in 2017, when Twitter doubled its character limit from 140 to 280 characters, users began to engage 
in more polite, civil, and constructive online discussions [37]. Micro.blog – a social community of 
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independent microblogs – omitted sharing and ‘like’ buttons within their interface to encourage 
more thoughtful online discussions, rather than simply repeating or amplifying others’ posts [59]. 
Overall, design afordances do not and cannot wholly replace content-moderation; content 

removal is still employed as an essential moderation tool in these platforms. However, in both 
mainstream and alternative social media, it seems that design afordances have successfully fostered 
diferent types of conversations and user-posted content by guiding behaviours based on what 
is or is not possible within an interface. Accordingly, users also routinely accept these design 
afordances when using online communication platforms. This suggests that an afordance-based 
intervention may be regarded more positively than content-based interventions. The present study 
explores this line of thought, investigating a design afordance that manipulates the temporal fow 
of a contentious online conversation, specifcally by limiting the frequency at which users can 
send messages to one another while discussing polarizing topics. The goal is to nudge individuals 
towards more refective and mindful discussion about controversial issues, rather than engaging in 
automatic or habitual reactions that may be aggressive, damaging, or unproductive. 

2.3 Intra-personal mindfulness interventions in social media 

Mindfulness is defned as “paying attention to the present moment, on purpose and nonjudgmentally” 
[41]. Mindfulness can be studied in an intra-personal or inter-personal context. Intra-personal 
mindfulness refers to mindfulness within the self, while inter-personal mindfulness refers to 
mindfulness during interactions with others. Based on a meta-review by Terzimehic et al. (2019) 
[73], the literature on mindfulness interventions in CSCW and HCI communities largely focus 
on the intra-personal domain, with an emphasis on fostering users’ mindful use of technology. 
In contrast, our work explores the impact of interventions to foster inter-personal mindfulness 
between people during a contentious online discussion. We frst present relevant intra-personal 
interventions to encourage mindful social media use, followed by an introduction to design frictions. 
We conclude by articulating a gap in the literature: the use of design frictions to foster inter-personal 
mindfulness between strangers during contentious online discussions. 

2.3.1 Mindful use of social media. Researchers have explored various interventions for infuencing 
an individual’s level of mindfulness when using social media, with the aim of interrupting one’s 
addictive or habitual usage patterns. For example, a study by Song et al. (2021) called “Crank that 
Feed” required users to crank a physical handle in order to refresh their Twitter feed [66]. Kühn et 
al. (2019) implemented smartphone features to promote refective social media use, by reorganizing 
apps in a single folder to increase difculty of access [43]. Nudget is a Chrome extension that 
annotates Facebook feeds in real-time to bring attention to the persuasive or addictive design 
features at play [75]. These examples highlight a set of technology interventions that aim to 
encourage more mindful social media use by supporting self-awareness of and refection on how 
one engages with technology. 

2.3.2 Design frictions. Design frictions are distinct moments of friction or difculty during an 
otherwise smooth and efcient user-technology interaction [15, 29]. While designers have tradi-
tionally aimed to eliminate “friction” in the user experience due to fear of inconveniencing users, 
researchers such as Cox et al. (2016) [15] and Gould et al. (2021) [29] argue that intentional moments 
of interruption in the user experience can, in fact, beneft user well-being. The intention is to shift 
individuals from habitual, automatic, and mindless user-technology interaction to more mindful 
and intentional usage. For example, Wang et al. (2014) introduced a delay between when users 
click “post” on Facebook and when their post is actually published, with the aim of encouraging 
more intentional posting with regards to user privacy and online self-disclosure [77]. Lyngs et al. 
(2020) investigated the impacts of a plugin that visually occluded the top portion of the newsfeed 
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to remind users of their original intention when opening Facebook; their aim was to interrupt 
mindless scrolling and help users align behaviour with value-oriented goals [46]. 
Importantly, design frictions difer from interventions to promote mindful social media use, in 

that they are not built into the entire user experience (such as turning a physical crank to refresh a 
Twitter feed [66]), but are rather time-bounded, distinct “points of difculty” encountered during 
users’ interaction with a technology [15, p.1390]. The next section will employ the concept of 
design frictions, shifting from applications in the intrapersonal to interpersonal domain. 

2.4 Mindfulness interventions in the inter-personal domain 

Mindfulness in interpersonal interactions is an essential component of productive conversations 
[17, 18, 45]. Kabat-Zinn (1993) found that mindfulness promotes attunement, connection, and 
closeness in interpersonal relationships [40]. Brown and Kasser (2005) correlated mindfulness with 
a felt sense of social connectedness [10]. Bihari and Mullan (2014) reported that when people related 
mindfully with others, they experienced a heightened awareness of the tendency to automatically 
react to triggers (such as distressing interpersonal situations), and developed the mental space 
to react to others in intentional, rather than habitual ways [8]. Accordingly, people who relate 
mindfully to others experience increased empathy [17], have better perspective-taking [8], and 
engage in more efective communication [11]. 
To date, the literature is sparse with regards to how technology interventions may facilitate 

interpersonal mindfulness during contentious online discussions. One notable exception is the 
work of Baughan et al. (2021) who proposed interpersonal design: a design approach that “centres 
user relationships in the design process” in order to “support users in the challenging task of 
arguing well” [7, p. 156]. In Baughan’s work, participants engaged in co-design for a series of 
low-fdelity storyboard sketches depicting various hypothetical design interventions for online 
arguments. Particularly relevant is Baughan’s design concept of speed bumps: a mandatory waiting 
period before users can send (potentially harmful) messages during online confict. Participant 
interpretations of this design concept were mixed: some hypothesized that speed bumps may 
escalate anger, while others reported valuing design features that may encourage them to slow 
down and be intentional about their behaviour, by “nudging them to pay careful attention to their 
own words and the words of others” [7]. 

2.5 The current study 

In this work, we build upon Baughan’s concept of interpersonal design. We move beyond examining 
user reactions to storyboard sketches, and conduct a controlled laboratory experiment to investigate 
the practical implications of a “speed bump” intervention. Specifcally, we explore participant 
experiences with a design friction that limits the frequency at which individuals can send messages 
to one another during a polarizing online discussion. We distinguish our work from Baughan et al.’s 
in three ways. First, we explore the actual (rather than anticipated) impacts of this intervention on 
interpersonal mindfulness through a controlled study. Second, while Baughan’s work emphasizes 
the outcome of polarizing discussions (for example, whether a contentious conversation reached a 
productive conclusion), we instead focus on the process of online confict communication (such 
as how participants interacted with one another and how they felt during the confict). Finally, 
while Baughan’s work explores online confict between individuals who are already acquainted, we 
focus on conversations between online strangers. We make this distinction because anonymity can 
increase incivility in computer-mediated communication [30]; therefore, the context of divisive 
communication between strangers may be most in need of an intervention. 
We explore the following overarching research question: How does limiting the frequency at 

which individuals can send messages to one another infuence their motivation, ability or behaviour to 
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communicate mindfully during a contentious online conversation? We anticipate that introducing 
this temporal design friction may interrupt individuals’ automatic and habitual tendencies, giving 
them an opportunity to refect on what they write and put more thought into understanding 
their conversation partner. Consequently, we anticipated that this will foster greater interpersonal 
mindfulness between strangers during a contentious online conversation. To investigate this, we 
break down our overarching question into four specifc research questions, outlined below. 

2.5.1 Specific research questions. We frst set out to investigate how limiting the frequency of 
messages may infuence the structure of a contentious online conversation. Previous work highlights 
how features of a conversation’s structure are linked to its content and outcomes. For example, 
Tan et al.’s analysis of “good-faith” online discussions found that a greater number of words in a 
message strongly correlates to successful persuasion [71]. Baughan et al. identifed that the length 
of conversations and the time taken to respond correlates to more in-depth (rather than superfcial) 
discussions of contentious topics [7]. Given this, our frst research question asks the following: 

RQ#1: How do individuals use the mandatory time delay between sending messages, and to 
what extent does this delay afect the length of their messages and conversation pacing? 

Second, we wished to examine the impacts of limiting the frequency of messages on the emotional 
tone of participants’ messages. Key experiences of interpersonal mindfulness include not getting 
“swept away by a tide of emotional energy” [8] and managing difcult emotional responses when 
interacting with others [58]. Given this, we pose our second research question: 

RQ#2: How does limiting the frequency at which individuals can send messages infuence 
the amount of positive and negative afect in their message content? 

Third, we wished to directly investigate the impact of limiting the frequency of messages on 
interpersonal mindfulness. Here, we draw upon the Interpersonal Mindfulness Scale [58] to under-
stand how participants perceived their own and their partners’ levels of interpersonal mindfulness. 
This scale contains four components (Presence, Awareness of Self and Others, Nonjudgmental 
Acceptance, and Nonreactivity), though we focus on the latter two, as they are most relevant to 
computer-mediated rather than in-person communication (detailed in the Method section). We 
therefore pose our third question: 

RQ#3: How does limiting the frequency at which individuals can send messages infuence 
ratings of their own and their partner’s level of interpersonal mindfulness (specifcally, 
nonjudgmental acceptance and nonreactivity)? 

Finally, we wished to broadly examine how participants felt about the intervention itself and 
their conversation overall. Our fourth research question asks the following: 

RQ#4: What were participants’ experiences with a design friction that limited the frequency 
at which they could send messages during a contentious conversation, and how did this 
infuence their perceived satisfaction with the conversation? 

3 METHOD 

To investigate our research questions, we conducted an exploratory, mixed-methods experiment 
wherein 40 participants (20 dyads) engaged in a synchronous online negotiation task about po-
larizing topics. We explore an existing design feature within a popular social media platform that 
limits the number of messages per specifed time interval that individuals can send to one another, 
and explore the impacts of this feature during a contentious discussion. Using a between-subjects 
design, participants were randomized into one of two conditions: the Control Group received no 
intervention, while the Experiment Group received the design friction intervention. To compensate 
participants in appreciation for their time, each participant was entered into a randomized draw 
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to win one of ten $50 gift certifcates. This study was approved by the [Anonymized University 
Name] Research Ethics Board. 

3.1 Discord’s “SlowMode” feature 

Fig. 1. Discord’s SlowMode feature. This study set the slider to one message per two minute interval. 

The study took place on Discord, a popular social media platform with more than 150 million 
monthly active users [21]. Discord allows users to create public or private (invite-only) servers for 
others to join, where members can interact in channels through text-based chat or voice. Discord 
users use this platform to debate and discuss contentious issues, with nearly three thousand public 
servers labelled with the tag Debate(s) [22]. 

Of particular interest to our study is Discord’s SlowMode feature, which allows server administra-
tors to limit the number of messages members can send per time interval (see Figure 1). According 
to the Discord website, SlowMode was intended to “make your channel chill out” [20], for use when 
multiple users are simultaneously posting to a channel. In this work, we investigate SlowMode 
in a new context – how this design friction may infuence interpersonal mindfulness when dyads 
(rather than multiple users) discuss polarizing topics within a private server. We chose to focus on 
private, two-person conversations to isolate the efects of the SlowMode intervention, and because 
previous literature indicates that social media users value the ability to debate contentious issues 
in private, rather than on public channels that may have an audience [7]. To ensure that SlowMode 
would introduce a meaningful delay for the Experiment Group, we chose an interval of one message 
per two minutes. This was calculated by taking the average time between messages (87 seconds) 
from the frst fve dyads of the Control Group, and then setting the SlowMode interval slightly 
longer than the average time (2 minutes). 

3.2 Negotiation task 

3.2.1 Task type. To investigate the infuence of SlowMode, we have simulated a situation that 
often arises on social media platforms where two users synchronously argue about polarizing 
topics on which they disagree [7, 71]. Such situations can be seen in comment sections when users 
respond to each other in real-time, or on social media platforms that facilitate instant messaging, 
such as Discord or WhatsApp. 

The type of task performed during the study can signifcantly afect group dynamics and processes 
[70]. Therefore, to increase the likelihood that participant dyads will encounter disagreement, we 
chose a “cognitive confict” negotiation task based on McGrath’s Task Circumplex Model [49]. Like 
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real-world arguments on social media, this task has no objectively correct answer. Rather, partners 
must work interdependently to resolve conficts in personal values, attitudes, or beliefs [49]. 
Specifcally, dyads were tasked with an adaptation of the Legislative Dilemma Task [50]. They 

were presented with three competing advocacy initiatives and asked to come to an agreement on 
how to allocate $1.8 million ($1,800,000) of hypothetical funds between them. Dyads were told 
that these hypothetical funds would be used throughout the following year to raise awareness in 
support of the chosen initiatives. To minimize discussion around how much funding a year-long 
advocacy campaign would realistically need – as exhibited during pilot studies – and instead focus 
the conversation on which advocacy initiatives deserved funding, task instructions explained that 
at least $0.5 million would be needed for funding to be efective. Dyads were additionally told 
that they each partner has “the same decision-making power” in this hypothetical situation, and 
were asked to “stay true to [their] values and beliefs” throughout the conversation. To control for 
diferences in participants’ sociopolitical environment and the salience of the polarizing topics 
discussed in the task, we limited recruitment to individuals who reside in Canada, are fuent in 
English, and are over 18 years old. 

3.2.2 Polarizing topics in the negotiation task. The advocacy initiatives that dyads were asked to 
discuss were chosen based on pilot testing and respondents’ answers in the recruitment question-
naire. All topics were highly salient issues in Canada at the time of recruitment and data collection 
(August to November, 2021): the COVID-19 pandemic was prevalent throughout Canada, with some 
provinces implementing a controversial “vaccine passport” requirement for people to enter stores 
and businesses; a growing national opioid epidemic prompted contentious debate around possible 
policy solutions; and economic concern around the implementation of Universal Basic Income 
continues to be highly contested among politicians and citizens. Based on this, the negotiation task 
centred around the following three initiatives: 

• Schools, businesses, and other institutions throughout Canada should have the right to ban 
anybody who has not received the COVID-19 vaccine. [COVID topic] 

• Using any narcotics should be decriminalized throughout Canada. [Narcotics topic] 
• Universal Basic Income should be implemented throughout Canada. [UBI topic] 

3.3 Participants 
3.3.1 Recruitment and screening. Participants were recruited through online communities dedicated 
to discussing controversial political and societal issues, such as relevant Discord servers, Reddit 
communities, and Facebook groups. Examples include the subreddit, r/CanadianConservatives, and 
the Discord server, Increments, where members discuss polarizing political issues such as COVID-19, 
climate change, or animal welfare. Recruitment also took place through snowball sampling and 
social media advertisements. 
The study was advertised to participants as a study about “how social media design can better 

facilitate conversations about polarizing topics between strangers with diverse perspectives.” Inter-
ested individuals were asked to complete an online recruitment questionnaire, where respondents 
indicated on an 11-point Likert scale how strongly they agreed or disagreed with four polarizing 
issues in Canada: COVID-19 vaccinations, narcotics use, universal basic income, and climate change 
policies. A ffth topic was originally included (“Refusing to use somebody’s preferred pronouns should 
be considered hate speech in Canada” ) but was removed after an ethics complaint was fled by a 
respondent during the recruitment phase due to the sensitive nature of this topic. 1 

16 dyads were run in the Control Group with the Pronoun topic, COVID-19 topic, and UBI topic. After removal, the pronoun 
topic was replaced by the Narcotics topic in the negotiation task. 
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Table 1. Participant demographics 

Age N (%) Gender N (%) 

18-24 1 (2.5%) Female 26 (65.0%) 
25-34 10 (25.0%) Male 13 (32.5%) 
35-44 18 (45.0%) Prefer not to say 1 (2.5%) 
45-54 6 (15.0%) 
55-64 4 (10.0%) 
65+ 1 (2.5%) 

We screened the recruitment questionnaire responses by removing bot-responses using criteria 
defned by Storozuk [69], as well as respondents whose IP addresses were outside Canada. We 
then excluded respondents whose views were too moderate to identify points of confict (that is, 
individuals who rated one or zero topics with a Likert score greater than 6, or less than 4 on a scale of 
11). The COVID, Narcotics, and UBI topics yielded the greatest variability across participants’ Likert 
scores (SD = 3.53, SD = 3.41, and SD = 3.41, respectively, with the Climate Change topic at SD = 3.24). 
Therefore, these three topics were used to pair the participants to increase the likelihood of conficts 
in values during the negotiation task. After fltering for bot-responses, responses from outside 
Canada, and those who held moderate views, 139 responses remained. Selecting a fnal sample 
relied on fnding pairs of participants who disagreed on at least two topics, and had overlapping 
availability to participate synchronously. 

3.3.2 Participant demographics. Our fnal participant pool included 40 participants, randomized 
into 20 dyads. 32.5% identifed as male (n=13), 65% female (n=26), and 1 participant preferred not 
to disclose their gender. The mean age was 41.3 years (SD=10.6). The Control Group included 16 
females and 4 males, while the Experiment Group yielded 10 females, 9 males, and 1 participant 
with undisclosed gender. 

3.3.3 Dyad composition. To ensure dyads would encounter disagreement during the negotiation 
task, we paired participants who disagreed on at least two of the three topics in the negotiation task. 
We identifed disagreement based partners’ recruitment questionnaire responses, when one partner 
indicated a Likert score greater than 6 for a particular topic, and the other indicated a Likert score 
less than 4 for that same topic, on a scale from 0 to 10. 

3.4 Experiment procedure 

3.4.1 Task environment. The negotiation task was synchronous and text-based, where dyads had 
30 minutes to come to an agreement. This time frame was chosen based on pilot feedback, where 
participants expressed that 30 minutes was the maximum time they would engage in a synchronous 
online task with a stranger before losing interest, while retaining a sense of response urgency. 
Dyads in both conditions received the same task instructions, with the exception of an additional 
sentence in the Experiment Group indicating that “SlowMode is enabled” and that “Each person 
will be limited to sending 1 message every 2 minutes in this channel.” Since our study focuses 
on the process of communication rather than the outcome of the negotiation, to ensure that the 
30-minute time limit would not impede dyads’ abilities to deeply deliberate on topics they found 
most engaging, instructions also stated that it was okay if participants could not reach a mutual 
agreement. To ensure full participant privacy and anonymity, participants used researcher-created 
Discord accounts that were recycled throughout the study (P1-P2: Control Group, P3-P4: Experiment 
Group), instead of their existing Discord accounts and usernames. At the beginning of each Discord 
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conversation, a researcher with the username “[University]Researchers” sent a message indicating 
that the task has begun. After each participant had sent their frst message, the researcher changed 
their status to “invisible,” thus appearing to be ofine to minimize participants’ feelings of being 
observed. After 30 minutes had elapsed, or when participants typed “@[University]Researchers, 
conversation fnished,” the researcher would appear online again to thank the participants and 
conclude the task. 

3.4.2 Post-task questionnaire. Upon fnishing the negotiation task in Discord, participants were 
asked to complete a post-task questionnaire that investigated participants’ level of satisfaction 
with the conversation, as well as their perceived levels of interpersonal mindfulness. We adapted 
Pratscher et al.’s Interpersonal Mindfulness Scale (IMS) [58] to form a 20-item survey with questions 
from two dimensions of the IMS: Nonjudgmental Acceptance (defned by Pratscher et al. as “listening 
without judgment and accepting interpersonal experiences as they occur”), and Nonreactivity 
(defned as “taking time to respond instead of thoughtlessly reacting to another person”). Questions 
were duplicated and slightly reworded to assess how participants perceived both themselves and 
their partner. Examples of perceived self Nonjudgmental Acceptance questions include “During the 
discussion, it was difcult to accept that my partner had opinions that were diferent from mine.” 
Examples of perceived partner Nonjudgmental Acceptance include “During the discussion, I found 
that my partner had difculties accepting my opinions that were diferent from theirs.” Examples of 
perceived self Nonreactivity questions included “I took the time to form my thoughts before typing 
out my messages.” Examples of perceived partner Nonreactivity included “I felt that my partner 
took the time to form their thoughts before typing out their messages.” Participants indicated how 
frequently or infrequently they encountered such experiences via fve-point Likert responses. Any 
response could be further supplemented with an open-ended comment (for example, if participants 
wished to refer to concrete quotes from their Discord conversation). 

3.4.3 Semi-structured interviews. After participants completed the post-task questionnaire, we 
randomly selected 20 participants for one-on-one, semi-structured virtual interviews. Of these 
participants, 13 were available. Of the Control Group interviewees, 5 were female and one was 
male. Of the Experiment Group interviewees, 4 were female, 2 were male, and 1 preferred not to 
disclose. All interviews took place over Zoom, and were audio- and video-recorded with a live 
transcription. Interviews lasted from 23 to 66 minutes (M = 34 minutes). 
To reduce the chance of interviewer bias, interviews were conducted by two independent 

interviewers (the frst two authors of this paper). Both interviewers followed the same protocol. 
Questions common to both study conditions included participants’ motivations for joining the study, 
expectations of the study experience prior to beginning the task, impressions of what went well 
or not well during the conversation, and comparisons with personal experiences on social media. 
Experiment Group interviews explored additional questions regarding participants’ impressions of 
SlowMode and how they felt it did or did not infuence the conversation. 

3.5 Data analysis 
3.5.1 Computational text analysis of Discord logs. To investigate participants’ written language use 
in the Discord conversations with regards to interpersonal mindfulness, we employed Linguistic 
Inquiry and Word Count (LIWC) [56], one of the most highly-cited and validated computational 
linguistic analysis tools. LIWC relies on a dictionary of 80 categories of content and function words, 
which refect diverse psychological processes [72]. Since the literature mapping LIWC language 
categories to interpersonal mindfulness is limited, our decisions regarding which LIWC variables 
to measure were based on defnitions of Nonjudgmental Acceptance and Nonreactivity from the 
Interpersonal Mindfulness Scale [58], along with LIWC category descriptions. As our goal was to 
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establish a basic measure of the emotional tone of participant messages (rather than the negotiation 
outcome of the Discord task), we measured LIWC Afect categories, including overall afect, positive 
emotion, and negative emotion. For the Afect categories, LIWC assigns a score to a passage of 
text by counting the percentage of words related to each category. Since LIWC indicates higher 
reliability for longer (rather than shorter) passages of text [72], LIWC scores were generated by 
combining each participants’ Discord messages into a single passage of text, rather than analyzing 
individual Discord messages. Additionally, we redacted the term “hate speech” from Discord logs, 
since this term was present in one of the original topics in the negotiation task (the Pronoun topic). 
Since participants used this term simply to refer to the topic, LIWC’s interpretation that the word 
“hate” indicated negative emotion was inappropriate. 

Additionally, we compared conversational dynamics among each group. We measured the 
length of participants’ messages using LIWC’s word count, and measured conversation pacing by 
calculating the number of seconds between messages for each participant. Diferences across all of 
these measures were investigated using Mann-Whitney U tests. 

3.5.2 Post-task questionnaire. Individual responses related to interpersonal mindfulness were 
combined as per Pratscher et al.’s guidelines for using the Interpersonal Mindfulness Scale [58]. 
We then used Mann-Whitney U tests to evaluate if there were diferences in how members of the 
Experiment and Control groups self-reported their interpersonal mindfulness and their perceived 
satisfaction with the conversation. 

3.5.3 Demographic analysis. We investigated whether gender or age were signifcantly related to 
any of the dependent variables from the computational analysis and post-task questionnaire. To do 
so, we used non-parametric kernel regression to conduct multivariate analyses, including gender 
and age as covariates. Age was slightly negatively associated with word count per message and 
slightly positively associated with message afect, although these associations did not change the 
results about relationships between the SlowMode intervention and these dependent variables. No 
other associations were identifed. Full results of these multivariate regressions are included in this 
paper’s supplementary documents. 

3.5.4 Qalitative analysis. All interviews were fully transcribed by an automatic transcription 
tool. We then employed an inductive, initial-coding method [61] to identify themes in the Discord 
conversation logs and participant interview recordings. Four independent coders (the authors 
of this paper) frst individually coded the Discord logs and interview recordings, and identifed 
initial tags for thematic categories. Next, using the process of afnity diagramming [32, 63], team 
members met weekly using a shared virtual whiteboard to refne, re-organize, and integrate tags to 
identify commonalities and diferences between themes. 

The initial codes were organized into the following categories: Expectations about the conversation, 
Self-preparation for the conversation, Actual impressions of the conversation, Experiences with current 
state of social media, Self-disclosure, Pleasantries/friendliness, Subjective and objective language 
patterns, and Agreeing and empathizing. Through multiple rounds of collaborative discussion over 
a period of fve months, the authors iteratively revised and agreed upon a fnal taxonomy of codes 
organized into thematic categories. The fnal categories were: Rapport-building, Stop-and-think, 
Message impact, Keeping on track, Frustration, Productivity, and Combativeness. 

3.6 Limitations 
With this study design, we aimed to understand how a temporal design intervention (SlowMode) 
can infuence participants’ subjective experiences during a contentious online conversation. The 
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study design was controlled, focusing on dyadic interactions in a private communication con-
text. Accordingly, our limitations concern the generalizability of this study task to polarizing 
conversations as they might occur in typical social media encounters. 

First, sampling bias may have limited generalizability. Although participants did not know the task 
instructions before joining the study, they likely anticipated engaging in a polarizing conversation 
with another participant, due to how the study was advertised. Yet, they still decided to join the 
study and commit to engaging in such a conversation. This suggests that study participants may 
have been less confict-averse than the general population. Additionally, we fltered out participants 
who held views that were too moderate to identify points of disagreement with others. Therefore, 
study participants may have also been more strongly opinionated than the general population. 
In typical social media encounters, however, users can have relatively moderate views, and may 
not always expect confict nor are they necessarily prepared for or committed to engaging in a 
full discussion with a stranger for a specifed length of time. While strong opinions in this sample 
likely magnifed the potential for confict, participants’ willingness to commit to the study task 
may have led to more mindful conversations overall. Importantly, these characteristics would be 
present in both the Control and Experiment Groups, and therefore would not have compromised 
internal validity. 

Second, dyadic interactions took place in a private chatroom, with only the researchers observing 
the conversation rather than a public audience, as in typical social media. The intention of the private 
communication environment was to better control for and isolate the efects of the SlowMode 
intervention. Yet, the private setting may have also infuenced interpersonal mindfulness. For 
example, without an audience watching, participants may have been less concerned with seeking 
approval from onlookers or engaging in performative aspects of online confict, which may have 
increased interpersonal mindfulness. Alternatively, without an audience, participants may have 
felt less inhibited when responding and less concerned about managing a public persona, which 
may have decreased interpersonal mindfulness. 
Finally, participants were completely anonymous to one another during the study. This difers 

from some social media experiences, where users often publish a profle picture or other identifying 
information. Prior research has identifed that online anonymity can both increase the potential 
for faming by decreasing a sense of humanity between partners, as well as reduce the potential 
for prejudice or stereotyping based on race, gender, or other visible features [35]. Future work, 
focusing on platforms on which users are identifable, may consider modifying the research design 
accordingly. 

Overall, the features of our study design likely set this experience apart from participants’ typical 
experiences on social media, possibly infuencing interpersonal mindfulness and conversational 
dynamics. However, these efects applied to both the Experiment and Control study conditions. 
Therefore, internal validity was upheld, and comparing the two conditions cancels out the possible 
efects of participants’ strong opinions and task commitment, and the study environment’s privacy 
and anonymity, allowing us to pointedly investigate the efects of the SlowMode intervention. 
Although we may not be able to draw conclusions about the greater social media landscape, the 
present study ofers a starting point to examine how a temporal design intervention operates within 
a dyadic, online contentious conversation. 

4 FINDINGS 

To address our four research questions, we triangulated quantitative and qualitative data from anal-
ysis of the Discord logs, recruitment surveys, post-task questionnaires, and participant interviews. 
The following sections discuss the infuence of SlowMode on various components: conversational 
dynamics (RQ#1), emotional afect (RQ#2), interpersonal mindfulness (RQ#3), and participants’ 
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perceptions of the intervention (RQ#4). For each, we present results from quantitative analysis, 
followed by results from qualitative analysis, which ofer a deeper contextual understanding of the 
intervention’s infuence and help to explain the quantitative fndings. 
Throughout, we refer to participants by their dyad number, participant number, and study 

condition, where “SM” stands for SlowMode. For example, “D6P1” refers to Dyad 6, Participant 1 in 
the Control Group, while “D13P4-SM” refers to Dyad 13, Participant 4 in the Experiment Group. P1 
and P2 names were recycled throughout the study for the Control Group, while P3 and P4 were 
recycled for the Experiment Group. To protect participant anonymity, we employ the use of singular 
“they” pronouns when referring to participants. This approach aligns with recent gender-neutrality 
discussions in the Human-Computer Interaction community [12], and recent APA guidelines [5]. 

4.1 Conversational dynamics 
This section addresses our frst research question: 

RQ#1: How do individuals use the mandatory time delay between sending messages, and to 
what extent does this delay afect the length of their messages and conversation pacing? 

By analyzing the Discord conversation logs, we found that introducing the two-minute SlowMode 
delay had signifcant efects on message timing, total amount of text sent, and individual message 
length. Supplementing these quantitative fndings with qualitative interview analyses, we identify 
that these changes in conversational structure resulted from participants making use of the two-
minute delay to more carefully construct their messages before sending. 

4.1.1 Log analysis - conversation pacing. Figure 2 illustrates a comparison of the mean intervals 
between participant messages in the Experiment and Control Groups, as analyzed from the Discord 
conversation logs. As expected, participants in the Experiment Group (Median = 258.44 seconds, 
Mean = 258.43, SD = 76.16) took signifcantly longer between messages, compared to participants 
in the Control Group (Median = 87.09 seconds, Mean = 87.82, SD = 32.19). A Mann-Whitney U 
test confrmed that the diference was signifcant (z = -5.36, U = 2, p = 0.000) and that there was 
only a 1% likelihood that a participant in the Experiment Group would have taken longer between 
messages than a participant in the Control Group. Notably, in the Experiment Group, the diference 
in timing exceeded the mandatory two-minute SlowMode delay, where, in fact, participants took 
on average over four minutes between sending messages. 
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Fig. 2. On average, participants in the Experiment Group had a mean of 258 seconds between messages, 
compared to 88 seconds in the Control Group. The dashed red line indicates a 120 second SlowMode threshold. 
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4.1.2 Log analysis - message length. Figure 3 illustrates a comparison between the amount of text 
written by participants in each study condition. Overall, participants in the Experiment Group 
wrote signifcantly less text (Median = 346.0 words, Mean = 324.35, SD = 89.01) than individuals 
in the Control Group (Median = 489.0 words, Mean = 459.45, SD = 206.19). Mann-Whitney U test 
results indicated a 71% likelihood that a participant in the control group wrote more overall text 
than one in the experiment group (z = 2.25, U = 117, p = 0.025). However, this fnding was reversed 
when it came to individual message length. On average, Experiment Group participants wrote 
longer individual messages (Median = 33 words, Mean = 41.56, SD = 32.79), compared to the Control 
Group (Median = 13.5 words, Mean = 19.89, SD = 19.83). Mann-Whitney U test results indicated a 
29% likelihood that a given message written by a control group participant was longer than one 
written by someone in the experiment group (z = -7.83, U = 19640.5, p = 0.000). 

Lastly, despite the fact that Experiment Group participants exchanged less text overall, the 
task-completion rate was the same across both the Control and Experiment Group. In both groups, 
6/10 dyads successfully completed the task by reaching an agreement. 
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Fig. 3. Participants in the Experiment Group wrote fewer words overall, but significantly more words per 
message. 

4.1.3 Interview analysis. Qualitative interview analysis supplements these quantitative fndings by 
revealing how Experiment Group participants used the SlowMode delay, and why their messages 
were longer than in the Control Group. 6/7 interviewees in the Experiment Group reported using 
the time aforded by the SlowMode delay to more carefully construct their messages before sending. 
Some participants used this time to ensure that each message was impactful and meaningful, as 
described in the following example: 

D7P3-SM: “I really had to put a lot of thought into that one comment [...] because, once 
I hit that enter button, it was two minutes before I could say anything else. To keep the 
conversation going, you want to say meaningful, insightful, productive things.” 

For others, SlowMode seemed to encourage more critical evaluation of their messages, though it 
may not have infuenced actual message content in signifcant ways. 
5/7 Experiment Group interviewees explicitly noted that longer message lengths and intervals 

between messages directly resulted from a more careful construction of their messages before 
sending. For example, D9P4-SM stated that they wrote “larger ideas rather than short little yes or 
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Table 2. Mann-Whitney U tests showed no significant diferences in LIWC’s afect scores between the 
experiment and control groups 

Control group Experiment group Mann-Whitney results 
Median Mean SD Median Mean SD z U p 

Afect 6.29 6.40 1.29 5.89 5.65 1.31 1.65 139 0.099 
Positive afect 5.18 5.06 1.04 4.36 4.58 1.28 1.68 138 0.090 
Negative afect 1.13 1.25 0.63 0.93 0.98 0.90 1.58 142 0.113 

no responses,” “As soon as you hit Enter, you had to wait to say anything
else. So, if you were going to be saying one-word answers, you weren’t going to be saying a whole lot.” 
Finally, other interviewees in the Experiment Group indicated that by ensuring each message was 
more “well-written and well-understood” [D3P4-SM], their writing time inevitably extended beyond 
the two-minute SlowMode minimum. In contrast, Control Group interviewees did not comment on 
actively taking time to put a degree of care into constructing thoughtful messages. 

Overall, the SlowMode intervention signifcantly changed the pace and structure of participants’ 
conversations in the Experiment Group, increasing the depth and purpose with which participants 
approached writing their messages. This ofers an explanation for why the task-completion rate 
was the same in both groups, even though Experiment Group participants were constrained by 
SlowMode and exchanged less text throughout their conversations. 

4.2 Emotional afect 
Our second research question asked the following: 

RQ#2: How does limiting the frequency at which individuals can send messages infuence the 
amount of positive and negative afect in their message content? 

4.2.1 LIWC analysis. To answer this quantitatively, we relied on LIWC computational text analyses 
of the Discord logs for the category “afect.” Table 2 reports summary statistics and Mann-Whitney 
U test results comparing LIWC afect scores between the Control Group and the Experiment Group. 
The summary statistics indicate that participants in the Experiment Group used slightly fewer 
afect words than those in the Control Group. However, a Mann-Whitney U test did not fnd this 
diference to be statistically signifcant (p = .099). 

4.2.2 Interview analysis. Qualitative interview analysis provides a more nuanced answer to this 
research question when comparing the experience of Control and Experiment Group participants. 
When asked about their general impressions of their conversations, all Control Group interviewees 
described perceiving an overall “friendly” tone during their conversation. This may have resulted 
from their choosing to exchange pleasantries and build rapport at the beginning of the negotiation 
task – a behaviour that occurred spontaneously and was not included in the task instructions. D8P2 
described this experience: 

[D8P2]: “[My partner] already set the tone as a friendly, inviting person. If the tone 
was diferent, maybe the conversation would’ve gone diferently, and we would’ve gotten 
defensive. But we didn’t. We both had our opinion and we respected each other’s opinion.” 

On the other hand, when asked about general impressions of their conversations, Experiment 
Group interviewees focused on discussing the efciency of their communication rather than 
pointing out any particular emotional tones. All interviewees in the Experiment group commented 
that SlowMode introduced a time pressure during the conversation, which encouraged them to 

  while D7P3-SM noted that              
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stay focused on the conversation goal and exchange fewer pleasantries at the beginning of their 
conversations, as described in the following example: 

[D9P3-SM]: “At the beginning, we were doing the nice, ‘Hey, how’s it going?’ and then we 
were like, ‘Oh, this isn’t going to get us anywhere.’ I knew we had a fnite amount of time 
to get the task done, and that wouldn’t have been very productive.” 

Similarly, D7P3-SM commented on the potential for this intervention to help people focus on the 
goal of the conversation, rather than “getting carried away, [...] going back and forth, and then you’re 
kind of getting lost in your own conversation.” These interview quotes suggest that while Control 
Group interviewees were more likely to focus on emotional bonding when giving their impressions 
of their conversations, Experiment Group interviewees focused on discussing the task itself. Thus, 
the role of afectual messages may have been diminished in the Experiment Group. 

Some evidence also suggests that when a conversation is nearing hostility, SlowMode may help 
to mitigate the risk of emotional escalation. 5/7 interviewees in the Experiment Group hypothesized 
that SlowMode may lead to less emotionally charged discussions in settings with greater hostility 
than they encountered in this study, as exemplifed below: 

[D9P4-SM]: “There were defnitely times when I wanted to say something that I couldn’t 
say. So I actually think it would be positive, in that if we were getting heated, [SlowMode] 
would have slowed us down and made us think about what we were typing ahead of time.” 

One interviewee in the Experiment Group (D3P4-SM) believed their conversation did, in fact, 
have the immediate potential to become hostile, particularly when their partner accused them of 
supporting segregation of Canadians due to their support of mandatory COVID-19 vaccinations. 
Here, D3P4-SM used the SlowMode delay to “calm” themselves and refne their drafted message, 
while trying to maintain a productive conversation: 

[D3P4-SM]: “It was shocking [...], like, ‘What the hell are you talking about?’ I had to 
spend a minute to calm myself and think, ‘How can I communicate with this individual? 
How can we complete this task knowing that [...] this is the assumption they made about 
me?’ That’s why it took so long. [...] There were a couple times where I had to go back and 
delete what I was typing, because I realized this is more me having an argument, rather 
than trying to come to some sort of conclusion or understanding.” 

In summary, our results suggest that SlowMode introduced a time pressure that may have 
inhibited emotional afect during conversations, by urging participants to send more efcient, 
task-focused messages. Experiment Group interviewees anticipated that SlowMode may have 
a hostility-reducing efect in hypothetical heated conversations, while one participant actually 
perceived hostility in their Discord conversation, and used the SlowMode delay to help deescalate. 
In contrast, Control Group interviewees perceived a positive tone throughout their conversations, 
possibly due to their ability to freely build rapport and exchange pleasantries without being (as) 
cognizant of time. 

4.3 Interpersonal Mindfulness 
Our third research question was as follows: 

RQ#3: How does limiting the frequency at which individuals can send messages infuence ratings 
of their own and their partner’s level of interpersonal mindfulness (specifcally, nonjudgmental 
acceptance and nonreactivity)? 

4.3.1 Qestionnaire analysis. Although participants’ median rating of their own nonreactivity was 
slightly higher in the Control Group than the Experiment Group, analysis revealed no statistically 
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signifcant diferences in this or other dimensions of the self-reported interpersonal mindfulness 
ratings between the Experiment and Control Group (See Table 3). 

4.3.2 Interview analysis. Analysis of our interview responses provides context for these quantitative 
data. Interviewees in both the Control and Experiment Groups indicated that characteristics of the 
study setup may have infuenced their self-perceived and other-perceived interpersonal mindfulness. 
Participants mentioned the likelihood of this study to recruit people who were already motivated 
to engage in a respectful polarizing conversation with a stranger. For example, D8P1 said, “It was 
a very intentional process, the people who would’ve participated would have had an expectation of 
themselves and who they were speaking to, to be respectful.” Similarly, D9P3-SM expected this study 
to involve a “respectful conversation where someone will debate with you.” Together, these participant 
expectations of the study may have led to a ceiling efect of interpersonal mindfulness across both 
groups, possibly explaining the similarity in quantitative measures of nonjudgmental acceptance 
and nonreactivity. 

Additionally, 3/7 Experiment Group interviewees indicated that aspects of their personality may 
have caused them to be resistant to the efects of SlowMode. D3P3-SM, who described themself as 
primarily using “logic-based reasoning” during contentious conversations, remarked that “if I was 
prone to [writing] emotional responses, [SlowMode] would give me time to refect on it.” D9P3-SM, 
who described themself to be “already very careful” when discussing contentious topics, stated, 
“because I am so conscious of what I say in controversial things, I don’t know if [SlowMode] would 
have made a huge diference.” Finally, D21P4-SM indicated that they typically take “a long time to 
respond” and that “[SlowMode] almost slowed me down more, because I was worried about sending 
something quickly.” Overall, these comments indicate that personality traits of partners may have 
further mediated the infuence of the SlowMode intervention. 
Although the study set up, and participants’ personalities, may have infuenced quantitative 

measures of interpersonal mindfulness, thematic analysis of interview data revealed a distinct 
“stop-and-think” theme in the Experiment Group that was not present in the Control Group. 5/7 
Experiment Group interviewees commented on the particular infuence of SlowMode to urge 
them towards more thoughtful and productive communication. For example, D21P3-SM stated, 
“[SlowMode] really forced me to stop and think, ‘Okay, what’s coming my way, and what am I 
going to say [...], instead of just blurting out.” D9P4-SM said, “[SlowMode] made us think about our 
feedback and what we were putting in.” Quotes like these from the Experiment Group suggest 

Table 3. Mann-Whitney U tests showed no significant diferences between interpersonal mindfuless scales 
between the experiment and control groups 

Control group Experiment group Mann-Whitney results 
Median Mean SD Median Mean SD z U p 

Ratings about self: 
-Nonjudgemental 15.00 13.95 2.52 14.00 13.55 2.35 0.61 178 0.550 
acceptance 
-Nonreactivity 21.00 20.15 3.27 18.00 18.10 4.01 1.63 140 0.100 

Rating about partner: 
-Nonjudgemental 15.00 14.45 2.01 14.50 13.60 2.98 0.72 174 0.471 
acceptance 
-Nonreactivity 20.50 20.20 4.05 21.00 19.35 4.91 0.44 184 0.664 
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that the SlowMode intervention facilitated nonreactivity (“it forced me to stop and think” ), and 
nonjudgmental acceptance, as participants prepared for “what’s coming their way.” Control Group 
interviewees made no comparable comments about actively "stopping and thinking" during their 
conversations. 

4.4 Experiences and perceptions of the SlowMode intervention 

Finally, our fourth research question asked the following: 
RQ#4: What were participants’ experiences with a design friction that limited the frequency at 
which they could send messages during a contentious conversation, and how did this infuence 
their perceived satisfaction with the conversation? 

4.4.1 Qestionnaire analysis. In the post-task questionnaire, participants responded to the question 
“In general, how satisfed do you feel with your conversation over Discord?” on an 11-point Likert 
scale. Figure 4 suggests that Experiment Group participants reported lower satisfaction (Median = 
8.02, Mean = 7.143, SD = 2.558) than individuals in the Control Group (Median = 8.90, Mean = 8.587, 
SD = 1.433). However, a Mann-Whitney U test showed that members of the Experiment Group 
were not signifcantly more likely to have a low satisfaction rating than members of the Control 
Group (p = .055). Since this result is borderline, and Figure 4 shows that the minimum satisfaction 
scores were substantially lower in the Experiment Group, it is possible that a larger sample may 
have identifed a statistically signifcant relationship. This is an important possibility to consider 
because an intervention that frustrates users could potentially backfre and contribute to elevated 
hostility [7]. 
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Fig. 4. Participants in the Experiment Group reported lower satisfaction with the conversation than partici-
pants in the Control Group. 

4.4.2 Interview and log analysis. From the interview data and conversation log analyses, we 
identifed three factors that may have informed participants’ satisfaction and their overall experience 
with the intervention. SlowMode seemed to: 1) frustrate participants, likely lowering satisfaction; 
2) keep them focused on the task, which they viewed favourably; and 3) change the method by 
which dyads built rapport with one another. 

First, all Experiment Group interviewees described the SlowMode intervention to be either 
“frustrating” or “annoying.” Frustration stemmed from one or more of the following factors: being 
required to wait before sending a message, having to include many future arguments in one message, 
and not being able to correct a mistake or misunderstanding until two minutes had passed. While 
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most participant criticisms of SlowMode related to its disruption of the natural conversational 
fow, D3P3-SM, who opposed any form of “social media trying to regulate what is said,” stated that 
SlowMode was “big-brothery” and “ofensive in that we were being limited.” 

Second, 6/7 Experiment Group interviewees appreciated that the SlowMode intervention encour-
aged them to focus on the goal of their conversation and communicate efciently without getting 
sidetracked by other topics. For example, when describing the intervention, D7P3-SM explained, 
“It was good in the way that it kept things on track, it didn’t allow us to jump around too much or get 
too carried away with things.” The Discord logs also support this notion. For example, in D3-SM, 
the third message in the Discord conversation was, “So we are limited on time so let’s get right down 
to it yea? Out of these 3, how would you place order of importance?” Similarly, in D9-SM, the ffth 
message was, “:) This one message every two minutes thing will be tricky. Okay. So we have a job to 
do! What are your preliminary thoughts?” 

Further analysis of Discord logs support that Experiment Group dyads tended to “get right down 
to it” when compared to the Control Group. Notably, Control Group dyads sent an average of 5.20 
pleasantry messages before the frst task-related message, compared to 2.70 pleasantry messages in 
the Experiment Group. A Mann-Whitney U test showed that there was a 90% likelihood that a given 
dyad in the Control Group would exchange more pre-task pleasantry messages than a dyad in the 
Experiment Group (z = 3.413, U = 10, p = 0.001). Additionally, after initial pleasantries were sent in 
Experiment Group dyads, 100% of their messages were task-focused and made progress towards an 
agreement. That is, although some messages contained rapport-building sentences, zero messages 
were entirely unrelated to the task. In the Control Group, however, 8% of the messages sent during 
the main negotiation were entirely unrelated to the task. This may explain why Experiment Group 
interviewees described themselves as more focused. Since they wrote longer messages and, after 
minimal initial pleasantries, all messages were focused on the goal of the conversation, they did 
not have quick throwaway messages that could have taken them of-track. 
Task-focus was also refected in how readily participants shared their opinions about all of the 

polarizing topics. At least one partner in 9/10 Experiment Group dyads stated their beliefs about 
all three topics within their frst task-related message. In contrast, only 4/10 Control Group dyads 
did this, and the other six dyads stated only one opinion in their frst task-related message, and 
revealed beliefs about the other topics gradually. 

Finally, SlowMode changed the way partners built rapport with one another. In the Control Group, 
participants built rapport through exchanging pleasantries at the beginning of their conversations, 
and social messages including jokes, such as “I wish I had that kind of money to give away!” [D10P1], 
and voluntary admissions, such as “Btw, math is NOT my strong suit” [D10P1] and “I’m not a fast 
typer” [D6P1]. In contrast, for Experiment Group participants, rapport was not built through the 
explicit exchange of pleasantries and of-topic comments, but rather the shared experience of 
learning how to work with and collaborate within the constraints of slow mode. For example, 
D15P4-SM wrote, “Oh this slow mode is going to be a killer haha,” where their partner responded 
“Yeah I’m also a little confused about the slow mode haha.” Similarly, D21P3-SM frst wrote, “Ok this 
slow mode will be slooooow,” followed by, “Ouch! I pushed the sent button too early”, where their 
partner responded “Haha! It’s hard to not push send!” These conversation log quotes indicate that 
for Experiment Group participants, social bonding was built through the shared experience of 
navigating SlowMode. 

5 DISCUSSION AND FUTURE WORK 

Our fndings revealed mixed efects of the SlowMode intervention: it simultaneously frustrated 
participants by disrupting the natural fow of their conversations, while also facilitating more 
thoughtful and goal-oriented communication. We focus our discussion around two overarching 
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dichotomies. First, Experiment Group participants expressed frustration towards the two-minute 
SlowMode delay, while also appreciating a heightened perceived importance of each message, 
leading to more refective message construction compared to Control Group participants. These 
results mirror the fndings from Baughan et al.’s (2021) co-design exercises (presented in Section 
2.0 Related Work), which explored how hypothetical design interventions could facilitate healthy 
online arguments [7]. Some of Baughan’s participants hypothesized that slowing down an online 
argument could encourage thoughtfulness and intentionality. Our interview analyses confrm 
this prediction, indicating that this was a real outcome of such an intervention, when put into 
practice. Additionally, participants in Baughan’s study hypothesized that a mandatory waiting-
period could cause preexisting anger to escalate during a confict. In the present study, participants 
did experience feelings of frustration. However, these feelings did not seem to escalate confict 
towards their partner, and were instead directed at the intervention itself. This combination of 
frustration and increased thoughtfulness is characteristic of design frictions. Cox et al. (2016) argue 
that a design friction, although brief and sometimes disruptive, can prompt users to switch from 
System 1 behaviours (which are automatic, reactive, and habitual) to System 2 behaviours (which 
are intentional actions performed with an active awareness of oneself) [15]. Our fndings are 
consistent with this description, where a short, somewhat disruptive “friction” that limited how 
often individuals could send messages seemed to have nudged participants from System 1 to System 
2 modes of interaction while discussing polarizing topics. 

The second dichotomy that arose in our fndings is as follows: while the intervention conficted 
with Experiment Group participants’ desire to engage in social bonding, they appreciated the 
increased efciency of communication and greater focus on the goal of the conversation. We 
unpack this using Social Information Processing Theory (SIPT). Based on SIPT, building trust and 
relationships in computer-mediated communication (CMC) takes more time than in face-to-face 
(FtF) communication. [38, 76]. Accordingly, while Control Group dyads seemed able to build rapport 
with minimal concern about time, SlowMode imposed additional time pressure on Experiment 
Group dyads that seemingly motivated them to sacrifce rapport-building in favour of task-focus. 
In addition to taking more time, SIPT states that building relationships in CMC relies on diferent 
social cues than in FtF communication [38, 76]. One such social cue in CMC is response time 
[42]. SlowMode interfered with this social cue, further complicating the ability to build rapport in 
the Experiment Group. We posit that participants’ satisfaction with their conversation may have 
decreased due to SlowMode’s added time-pressure and interference of social cues, and that these 
efects may ofer an explanation for the diferences in rapport-building and task-focus across study 
groups. Meanwhile, this streamlined style of communication was also appreciated by Experiment 
Group interviewees. To understand such appreciation in spite of SlowMode’s disruption of social-
bonding, we draw a parallel to Di Blasio and Milani’s work on the diferences between CMC and 
FtF communication [19]. Their work indicates that since CMC contains fewer “distractions” than 
FtF communication, such as ongoing social cues and constant non-verbal stimuli, interlocutors can 
more easily engage in logical reasoning when debating with one another. We posit that SlowMode 
similarly limited “distractions” in the Experiment Group compared to the Control Group, by 
minimizing the social cues that would normally be present in synchronous CMC, possibly leading 
to a greater sense of ease and ability to negotiate funding allocation and engage with the task. 

Lastly, in spite of the patterns described above, our quantitative analyses did not fnd statistically 
signifcant diferences between groups in terms of either the level of afect in participant messages 
(measured using LIWC’s sentiment analysis) or in post-task scores on the Interpersonal Mindfulness 
Scale. One possible explanation for this is, because the efects we observed were mixed, they 
may not have resulted in a clear increase or decrease in quantitative measures of afect and 
interpersonal mindfulness. As a whole, we cannot conclude that SlowMode had an overall positive 
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efect on facilitating interpersonal mindfulness in confict communication. However, our analysis 
has contributed initial insights about the tradeofs between smooth conversational pacing and 
intentional communication, as well as between social-bonding and goal-orientated communication, 
which point to opportunities for future work on similar temporal interventions. 

Given these overarching dichotomies, we refect on four directions for future work: i) Embracing 
design frictions to facilitate challenging conversations, ii) Investigating temporal frictions in confict-
laden communication contexts, iii) Designing for sender- and recipient-oriented focus, and iv) 
Investigating frictions for ethical persuasion. 

5.0.1 Embracing design frictions to facilitate challenging conversations. Conversations about polar-
izing or contentious issues can be naturally frustrating, awkward, or otherwise difcult [36, 39, 80]. 
Yet, engaging in such conversations are critical to foster a tolerance for others’ diverse political 
views [53] and to develop complex and nuanced political perspectives [23]. Our fndings suggest 
that embracing design frictions and the frustration they may evoke, may enhance rather than 
impede the meaningfulness of a challenging conversation. 
Our fndings also suggest that if a topic of discussion is inherently signifcant or important, 

interlocutors may persevere through frustration, so as to adequately express themselves or ac-
complish a meaningful collaborative goal. In such contexts, seamless (frictionless) designs can 
potentially exacerbate harm by supporting System 1 communication behaviours that are quick, 
automatic, or emotionally reactive [15]. For example, previous work has shown that motivations 
to engage in online faming stem from the search for immediate gratifcation [1], which is made 
possible in part by the ease at which contention can arise in online conversations. Furthermore, 
efortful communication prompted by a novel communication format has been found to elicit 
greater interpersonal mindfulness [11]. Therefore, we propose that the user experience should 
not, in fact, be so seamless in contentious conversations. Rather, temporal design frictions such 
as SlowMode have the potential to remind people of the signifcance of their discussion, urging 
users to respect these conversations as meaningful, important, and therefore efortful, rather than 
feeting and efortless. 

5.0.2 Investigating temporal frictions in conflict-laden communication contexts. Temporal design 
frictions that introduce a minor delay during an otherwise real-time discussion may be especially 
useful in high-stakes, confict-laden situations, as they can provide an intermediate solution to 
facilitating mindfulness in a conversation that is neither fully synchronous nor asynchronous. This 
study explored the impact of a temporal design friction on interpersonal mindfulness during an 
online political discussion between strangers. Our fndings demonstrate that although the interven-
tion interfered with the ability to build rapport, Experiment Group participants appreciated that 
SlowMode focused their conversation on the common goal of reaching an agreement. Additionally, 
negotiations in both groups were generally civil, so this study did not capture explicit faming, 
toxicity, or harassment, which are urgent issues in social media. Given these two observations, 
future work that embraces the use of temporal design frictions may be fruitful in cases where i) 
interlocutors are already motivated to collaborate towards a common goal with minimal desire to 
socialize with one another, and ii) the discussion has the imminent potential to become hostile. 
Such elements can exist in high-stakes contexts such as sensitive legal negotiations or interactions 
between separated co-parents or partners in hostile relationships. 

Indeed, prior work has found that asynchronous communication may be preferred over face-to-
face communication by partners in hostile relationships, due to the ability to carefully construct 
messages, maintain boundaries, document what is being communicated, and limit the necessity 
to speak directly [26, 47, 65]. Meanwhile, a fully asynchronous solution also has downsides (for 

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 90. Publication date: April 2023. 



90:22 Masrani et al. 

example, in hostile post-divorce contexts) if there is a need for urgent communication (such as child-
care planning) [26, 47, 65]. Likewise, CMC may be preferred in attorney-client communication over 
face-to-face, to overcome time and distance obstacles, communicate with more precision, and give 
space for a client to digest difcult information [6, 62]. However, the formal nature of asynchronous 
communication such as email can depersonalize and harm an attorney-client relationship, while 
fully synchronous interactions can lead to hasty responses, miscommunication, and online faming 
[6, 62]. Therefore, temporal design frictions such as SlowMode, which encourage a minor delay 
during an otherwise real-time conversation, may ofer an intermediate solution in these scenarios. 
Additionally, future studies could investigate temporal design frictions in online conversations 

where confict is artifcially controlled for. For example, rather than two participants conversing, 
future work may beneft from using a “confederate” who covertly acts as one of the interlocutors, 
following a protocol to introduce confict (as seen in [16]). This type of study design would allow 
for more control over the level of confict, although it would also require rigorous planning to 
ensure valid representation of real-world online arguments. 

5.0.3 Designing for sender and recipient-oriented focus. Notably, none of the Experiment Group 
participants in this study commented on using the SlowMode delay to more carefully read or inter-
pret their partners’ messages. Instead, participants primarily discussed how SlowMode infuenced 
their own ability to construct and send messages. In contrast, Baughan et al.’s co-design interviews 
suggested that slowing down an online argument could urge interlocutors to not only write more 
thoughtful messages, but also more carefully attend to others’ messages [7]. Thus, our fndings 
reveal an interesting sender-oriented focus (How can I get my message across?), rather than a 
recipient-oriented focus (How can I better understand my partner?). Here, we identify a gap for 
future exploration. Literature on confict-resolution [13, 25] and interpersonal mindfulness [58] 
indicate that empathetic and active listening skills are critical in confict situations. Thus, future 
work may beneft from exploring how design frictions can facilitate not only a sender-oriented 
focus, but also a recipient-oriented focus to foster deeper understanding and respect. For example, 
in addition to prioritizing clear or efective communication, the intervention may also target the 
promotion of empathetic, non-reactive, and non-judgmental interpretations of emotionally-charged 
messages from others. To achieve this, the present intervention could be modifed to introduce a 
design friction elsewhere in the process of conversing. For example, modifcations may include: a 
delay after receiving, rather than after sending a message to allow individuals time to read and be 
mindful of their interpretation; not allowing interlocutors to begin typing until indicating that they 
have read their partner’s message; or revealing messages slowly, perhaps word-by-word, so that 
mindfulness is encouraged throughout the reading and interpretation process. 

5.0.4 Investigating frictions for ethical persuasion. Existing literature suggests that persuasive inter-
ventions should align with users’ values, to be most efective and perceived as ethical. For example, 
Baughan et al. concluded that interventions that are too intrusive or “dilute users’ intentions” may 
cause harm during an already hostile exchange. [7], and Branch et al. (2021) found that individuals 
do not wish to be persuaded by technology “unless they view the motivation of the persuader as 
morally admirable” [9]. Below we examine the extent to which SlowMode may have aligned with 
participants’ goals, and suggest how to enhance the degree to which future temporal frictions can 
yield efective and ethical outcomes. 
While SlowMode enforced a mandatory delay of two minutes, Experiment Group participants 

regularly and voluntarily exceeded this delay, taking an average of four minutes to send each 
message. This extra time suggests that participants did not merely tolerate the intervention, but 
seemingly embraced the time delay, with the goal of communicating clearly, carefully, and inten-
tionally. Therefore, in contrast to content moderation approaches that correct behaviour after users 
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have acted or enforce behaviour that may not align with users’ values, it seems that this design 
friction gently nudged users towards mindful communication behaviours that they were already 
motivated to engage in. 
Despite participants voluntarily exceeding the two-minute delay, interview analysis revealed 

that participants were, in fact, frustrated by the delay because it intruded on participants’ desires 
to converse smoothly and engage in rapport-building. Therefore, we suggest two ways to further 
align a temporal friction with interlocutors’ existing values. One way to implement such ethical 
persuasion and to encourage users to embrace the intervention is to carefully orchestrate the 
framing of the intervention. In this study, we did not reveal that the purpose of the intervention 
was to facilitate interpersonal mindfulness. Rather, Experiment Group task instructions stated that 
“SlowMode is enabled. This means that each person will be limited to sending 1 message every 2 
minutes in this channel.” This wording frames the intervention as a “limit” or constraint. Future 
work may beneft from investigating how a positive framing of the intervention, such that it may 
align with user values (for example, being non-judgmental, tolerant, and accepting), could lead to 
more positive perceptions of the intervention. 
Second, a temporal intervention should be sensitive to the changing state of dynamic con-

versations. In this study, we investigated the infuence of SlowMode when enabled consistently 
throughout a conversation. While increased thoughtfulness during the main negotiation was well-
received and aligned with participants’ goals, SlowMode conficted with participants’ desires to 
exchange pleasantries at the beginning of their conversations. This has two implications. First, 
future research designs may beneft from more precisely isolating the efects of a temporal inter-
vention around moments of confict, for example, by allowing an unrestricted period of exchanging 
pleasantries prior to the main discussion, or by instructing participants to begin the negotiation 
task immediately, with no opportunity to exchange pleasantries beforehand. Second, in practical 
applications, adaptive systems may be necessary to accommodate interlocutors’ shifting needs 
and goals throughout a conversation. This may be achieved by incorporating natural language 
processing, such as sentiment analysis [e.g., 2] and toxicity detection [e.g., 54, 81], which could 
detect when a temporal intervention may have the greatest positive impact. These avenues for 
future work can provide insight into how persuasive design frictions should adapt to the goals of 
users, which is necessary for positive user experience and ethical outcomes. 

6 CONCLUSION 

We presented the results of an exploratory, mixed-methods experiment investigating the infuences 
of a temporal design intervention on interpersonal mindfulness during a contentious online discus-
sion between strangers. 40 participants (20 dyads) took part in a synchronous negotiation task about 
three polarizing topics. Dyads were randomized into one of two conditions: the Control Group 
received no intervention, while the Experiment Group was limited to sending one message per two 
minute interval. Findings revealed a mixed efect of the intervention, simultaneously frustrating par-
ticipants while also facilitating more intentional, thoughtful, and task-focused communication. Two 
overarching dichotomies arose from our qualitative fndings. First, Experiment Group participants 
were frustrated by the two-minute delay as it inhibited the natural pacing of their conversation. 
Meanwhile, the delay encouraged more intentional communication, where participants regularly 
and voluntarily exceeded the mandatory two-minute delay to carefully construct each message. Sec-
ond, Experiment Group participants’ ability to build social rapport with one another was disrupted 
by the intervention due to an increased time-pressure. Yet, these participants also appreciated an 
increased focus on the task, resulting in more efcient communication. Our quantitative analyses 
did not reveal statistically signifcant diferences between groups with regards to the level of afect 
in participant messages and post-task scores in the Interpersonal Mindfulness Scale. Thus, while 
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we cannot conclude that the intervention had a universally positive efect, this work identifed 
a potential for temporal design frictions to promote healthy online confict conversations, and 
identifed promising avenues for future research. 
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