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ABSTRACT
Unpleasant social interactions on the road can negatively affect
driving safety. At the same time, researchers have attempted to ad-
dress social discomfort by exploring Conversational User Interfaces
(CUIs) as social mediators. Before knowing whether CUIs could
reduce social discomfort in a car, it is necessary to understand the
nature of social discomfort in shared rides. To this end, we recorded
nine families going on drives and performed interaction analysis
on this data. We define three strategies to address social discom-
fort: contextual mediation, social mediation, and social support. We
discuss considerations for engineering and design, and explore the
limitations of current large language models in addressing social
discomfort on the road.

CCS CONCEPTS
•Human-centered computing→Natural language interfaces;
Empirical studies in interaction design; Empirical studies in
collaborative and social computing; Sound-based input / output.
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1 INTRODUCTION
Cars aren’t designed with sociability in mind. Unpleasant social
interactions in the car bear negative consequences whose impacts
go far beyond the enjoyment of the drive. In fact, concerns about
expected social awkwardness are one factor disincentivizing people
from taking more ecologically efficient shared rides [48]. Further-
more, in an analysis of 856 serious casualty car crashes, Beanland
et al. [5] found that driver inattention was a major aspect of most
crashes, and was commonly caused by fatigue, intoxication, or
distraction, including distractions from passengers.

Could cars be designed to reduce social discomfort? Historically,
automotive interface research focused on physical causes of dis-
comfort (such as uncomfortable seats [1, 59, 68], motion sickness
[13, 35, 66], or characteristics related to AC, noise, space, or smell
[10]), or psychological discomfort (e.g. driver stress [51]). At the
same time, interaction research in vehicles emphasizes examining
driver and passenger activities in context, in the field, and under
as natural a scenario as practicable [46]. This can involve instru-
menting the vehicle with video cameras to record journeys (e.g.,
[3, 40, 44, 56]) and then perform detailed ethnographic, conver-
sational, or interaction analysis to understand what is occurring
[31, 45, 63]. A growing body of work uses ethnomethodological
approaches to describe the experience of distinct groups traveling
together in a car (e.g., [7, 37, 40]).

As Conversational User Interfaces (CUIs) are becoming increas-
ingly present in cars (studied in e.g., [30, 36]), this presents both
challenges and opportunities regarding their effects on social dis-
comfort. On the one hand, interruption timing will be important to
ensure smooth interaction [8, 56]. On the other hand, CUIs could
potentially, just like prior work on robots has shown, be explored
for intervening in conflicts [32] and improving inclusivity [65] to
achieve higher social comfort. Furthermore, developments in Large-
Language Models (LLMs) add to the possibilities and impacts of
CUI interactions (see Skjuve et al. [60], and ethical considerations
described by Bang et al. [4]).

Our contributions in this paper are: 1) a user study and construct
of on-road social discomfort, 2) the conceptualization of three miti-
gation strategies, and 3) a reflection on what this implies for CUIs
against a backdrop of increasing capabilities of LLMs.
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2 RELATEDWORK
2.1 Defining discomfort in cars
Automotive human factors research typically focuses on physical
sources of discomfort, such as uncomfortable seats [1, 59, 68], mo-
tion sickness [13, 35, 66], or aspects of AC, noise, space, or smell
[10]. In ergonomic studies, discomfort is related to the position
of and pressures on the human body [14]. In cognitive science
research, discomfort comes from feelings of cognitive dissonance
[17], while in social psychology research, discomfort can come from
psychological distance from other people [69].

Much of the literature about social discomfort discusses social
anxiety [41], social exclusion [43] or rejection [16], which could
happen in cars but is not necessarily specific to the enclosed space
of the vehicle. However, the vehicle can definitely be seen as a social
space, as exemplified and described in ethnomethodological works
([7, 37, 40]). We aim to combine these backgrounds and investigate
sociability and social discomfort, specifically in the space of the car.

2.2 Capturing discomfort in cars
First, discomfort can be elicited by introducing uncomfortable stim-
uli, such as heavy metal music and math problems [51], which are
then correlated with sensor data. Another approach is to collect
naturalistic data and filter this data afterward for moments of in-
terest based on sensor changes (e.g., Seacrist et al. [55]). Various
types of sensors and algorithms can detect driver stress [25, 51], or
anticipate anxiety people might feel, for example, around electric
vehicle range [19, 33, 53].

Second, experiential surveys can be used to account for the
subjective perspective. Some standardized scales for evaluating
discomfort include the motion sickness awareness questionnaire
(MSAQ) [20] or NASA TLXworkload questionnaire [26]. One down-
side of these surveys is that they suffer from being administered
post-hoc. To overcome this, Semmens et al. [56] have experimented
with using voice agents in situ to ask people in real-time to label
moments as good or bad moments to be spoken to.

Third, qualitative studies capture a richer aspect of the social
dynamics of what occurs in cars. Forlizzi et al. [18] used interaction
videos and interviews to study collaboration during navigation.
Leshed et al. [42] used observations and interviews to study how
GPS navigation impacts our ability to engagewith our surroundings.
Laurier et al. [39] looked at hownavigation occurs in family vehicles.
Meschtscherjakov et al. [46] used contextual inquiry, ethnographic
study, and cultural probes to capture the holistic experience of
being in cars. Laurier et al. [40] goes the furthest to focus on the
social dynamics within the car, to see how the automotive context
alters the organization of family, colleague, or friend relations.

2.3 Addressing discomfort in cars
Past efforts to reduce car discomfort often focused on seat er-
gonomics, the in-cabin space, thermal factors, and the acoustic
environment [10, 11, 24, 47, 52]. Work from Hassenzahl et al. [27]
has argued for bringing an interaction design perspective focused
on well-being to the automotive space, although this work em-
phasizes primarily human-technology interactions, and less so the
interactions between people. Works in the field of human-robot

interaction (e.g., Gillet et al. [21], Noguchi et al. [49], Tahir et al.
[64]), as well as conversational interfaces (e.g., Kowatsch et al. [34]),
have looked at how technologies could mediate during conflicts and
in group interactions. This signals the potential for (conversational
interface) technology to intervene in in-car interactions.

3 APPROACH
3.1 Data collection
We recruited families through social media, notice boards, and e-
mail. 12 We instrumented the car with cameras facing all occupants
and the road ahead. One phone was placed under the center console
for audio recording. Participants provided consent (or child assent)
and agreed to have their images published. Participants then went
freely on a drive of 1-2 hours. Each family was provided with
a US$50 gift card and reimbursement for rental vehicle costs (if
applicable). The research was approved by Cornell IRB #1909009034.

We collected 23 hours of data from 9 families in the New York
City area in spring 2021 (see Table 2). As the vehicle rides were
long and featured stopping, instrumentation sometimes failed (e.g.,
drained batteries) or was altered by participants. 3 Nevertheless, the
dataset shows a wide range of in-vehicle interactions. Synchronized
videos were transcribed and translated to English where applicable.
We used a spreadsheet and an online whiteboard to discuss excerpts,
and created graphic transcripts (cf. Laurier [38]).

3.2 Data analysis
Using interaction analysis, as specified by Jordan and Henderson
[31], groups of researchers extract richer insights from the observed
interactions. Usually, video analytic approaches focus on detailed
analysis of action sequences, for instance, as seen in [39, 40]. This
video capture and careful analysis can help researchers develop an
intricate and grounded understanding of how these interactions
unfold, providing rich insights for system design [44].

We applied video interaction analysis (see [63]) during weekly
hour-long meetings over eleven months, with asynchronous work
between meetings. One researcher first watched three participants’
videos and selected excerpts that caught their attention. Through
group discussions, the construct of discomfort in family car trips
was set as "a situation that is negative, undesired, or captures attention
in a negative way" – the opposite of a neutral or pleasant state. From
this, we observed different kinds of discomfort, of which some were
physical or ergonomic (for instance, needing to get into strange
physical positions to retrieve earbuds that were dropped between
the car seat). Some were psychological (feeling annoyed with a
child who keeps asking when the destination will be reached) or
cognitive nature (being overloaded by different types of stimuli

1The rationale for recruiting families and households was to have social interaction
between people while minimizing the introduction of new social contact for COVID-19
social distancing reasons.
2Recruitment proved challenging, with the most common reasons for decline being
the pandemic (fear of infection with COVID-19, having left the city, no purpose of a
driving trip due to closures) or personal reasons (not having a driver’s license or car,
unwillingness to rent a car, distance from car rental company, not living with family).
3We could not have a researcher ride along in the vehicles due to concerns over
COVID-19 transmission.
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from the car and environment). 4 Then, all videos were re-analyzed
to label similar moments accordingly. 5

Of particular interest was the observation of social discomfort –
an unpleasant experience relating to interacting with others. This
includes embarrassment, conflict, disagreement, ignoring, mean
behavior, breaking social norms, and unpleasant social acts. We
identified 116 moments of social discomfort (see Table 3).

4 FINDINGS
4.1 High-level observations
Interactions sometimes occurred between the occupants of a par-
ticular row, other times between all members of the vehicle, and
sometimes with external people, such as during phone calls, react-
ing to other road users, or even communicating to the research
team by directly seeking interaction with the recording equipment.
Interactions were casual: rear passengers would sometimes fall
asleep; and sometimes people would talk or sing to themselves.
Even though the space was shared, participants sometimes closed
themselves off from others by wearing headphones. Despite the
constraints of the vehicle’s interior and seat belt, we observed many
changes in body pose, such as a navigator reaching out to hand
something to a passenger in the back. We also found interactions
like hugs and people leaning on each other. We selected three key
moments of social discomfort (see Figure 1, Figure 2 and Figure 3),
representing different causes and mitigation strategies, which we
will discuss further in the next sections.

4.2 "Don’t press your brake, dumbass!"
Excerpt 1 (Figure 1) shows a driver/father and navigator/mother. A
young child and an infant are in the back. The child is entertaining
himself with a drawing demonstration. At one point, the driver
merges onto the highway and is surprised by a vehicle braking
before him. The driver berates the other vehicle, saying, "Don’t
press your brake, dumbass!" His exclamation is initially met by a
supportive statement from the navigator. Then, the child chides his
father for using "inappropriate words," which results in laughter
and lightening of the mood in the car. While these directives from
the driver ("Dumbass!") are in response to the driver in front, of
course, the driver in the vehicle in front of the participant is not
expected to be able to hear him. In using directives, the driver, as
a father, is looking for empathy from the other car occupants as
his family members – most likely the navigator. Meanwhile, their
child in the back finds a markedly different hearing of his father’s
words, not as a driver justifiably exasperated with poor driving from
another road user but as a family member. His switch of perspective
provides a category disjuncture that both parents find funny.

4.3 "You look pale as a ghost"
In Excerpt 2 (Figure 2), the driver and navigator are sisters on a
long journey back from a vacation; the passenger (driver’s partner)
picked them up and has transitioned to sitting in the back seat.
There was potential for tension in the vehicle at the outset; the
4We did not attempt to strictly delineate between different categories of discomfort in
absolute terms but rather provided a tool for labeling and discussion.
5The entire dataset was divided among the research team, with each researcher watch-
ing at least two participants’ data.

person performing pick-up was late getting to the airport, and
the travelers were tired. The driver has difficulty navigating and
encounters numerous toll booths. A conversation ensues regarding
annoyance about the drive. At this moment, the rear passenger
(the first frame of Figure 2) asks the other occupants what their
favorite part of the vacation was, adding that they both look very
tanned. What follows in Excerpt 2 is a squabble ending with the
rear occupant expressing discomfort through his facial expressions
and even directly looking into the camera, likely conscious of being
video recorded.

The preceding context from the earlier experiences of the car
occupants provides the backdrop to the emergence of discomfort
during the excerpt. Instead of the invitation to storytelling and the
paying of a compliment being taken at face value, the earlier expe-
riences lead to discomfort in the moment. A compliment made by
the partner as a passenger to two distinct potential recipients ("You
both look very tan!") is a classic example of the fragility of paying
compliments in a group situation. To compliment one person does
things to the other people who are present. The compliment ini-
tially goes well until the navigator uses the compliment as a way to
tease her sister, who is driving, which turns the mood around. Inter-
estingly, after commenting, "he means me," the navigator stays out
of the rest of the exchange, where the driver insults the passenger
for looking "pale as a ghost." The passenger driving is drawn into
the sibling rivalry; where we might expect him to say his partner
looks more tanned as part of favoring her, he instead favors her
sister and tries to mitigate that by adding, "But you do look tan".
The discomforting moment reaches its peak when the partner (dri-
ver) then formulates the passenger’s skin color: "You look pale as
a ghost." While it is a factual description of his comparison of her
tan as less than her sister’s, in its response it shows something is
amiss in their encounter in the car. She has been hurt in a way yet
to be said, and he, having begun with a compliment, finds himself
at a loss for words.

4.4 "Communicating my thought is so hard."
In Excerpt 3 (Figure 3), a couple drives to run errands. Throughout
the drive, a podcast plays via Bluetooth from a phone connected
to the car. The phone also runs a navigation application, occasion-
ally interrupting the podcast to announce new directions. In this
excerpt, the navigator attempts to discuss an audiobook she had
been listening to before the drive. While she is speaking, she is
interrupted multiple times by the driver playing a road game (call-
ing out yellow cars as he sees them), the podcast (a conversation
between two people), and the car navigation application, which
is also interrupting the podcast. The volume of the podcast and
navigation is about equal to that of the navigator’s voice. At one
point, she says that she will continue to talk about it another day,
upon which the driver encourages her to resume her discussion.
The podcast loudly interrupts, and the driver lowers the volume.
However, the navigator now expresses that she has lost her train
of thought. Multiple activities and interruptions are at play in this
situation. Interestingly, in this case, the demands on the passenger
seem higher than for the driver. The frequent interruptions led to
the passenger giving up her discussion in the face of the driver’s
continued playing of the game and the noise from the podcast and
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Figure 1: Excerpt 1. Visual transcript of a driver reacting to a car suddenly braking in front.

the navigation app. After the initial interruption, when the driver
calls out "yellow car" as a move in the game he’s playing, his partner
looks at him and then looks away and attempts to restart her talk
with, "Anyway...". In doing so, she restarts while showing further
signs of the effort required to formulate her thoughts about the
story she has listened to. Her next interruption is from the GPS,
which she stops talking through, given its driving relevance. When
she attempts to restart for a third time, talking over the talking book,
she is interrupted by a second announcement from the GPS. The
driver only lowers the podcast volume after his partner abandons
trying to discuss her podcast. Interestingly, neither the driver nor
the navigator turned the volume down before this point.

5 DISCUSSION
5.1 How did participants address social

discomfort?
5.1.1 Successfully diverting attention. The interaction in Excerpt
1 shows us a driver who is initially upset by a violation of social
norms by a rude road user – when encountering incivility, it is

customary to be surprised and look for empathy in others [61].
When the child makes a funny statement that leads to laughter,
it might be interpreted as an example of situational change and
attentional deployment from the model of emotion regulation by
Gross [23]. The mood in the car changes back to positive after
the child calls out the dad for using inappropriate language. Apart
from the funny remark of the child, the fact that the navigator
agrees with the driver that the other road user could have caused
an accident is an example of a successful bid for connection in a
stressful scenario by expressing understanding [2].

5.1.2 Unsuccessfully diverting attention. In other cases, intervening
to mitigate discomfort only worsens matters. This class of obser-
vations tended to be less often present in the dataset, yet sheds
light on situations that are tricky to navigate, for both people and
machines. Excerpt 2 exemplifies what happens when mitigation
fails. The compliment represents a bid for connection as described
by Gottman and DeClaire [22], where the partner’s response, in this
case, is to turn away. According to Gottman’s studies, the likelihood
of someone making another bid after a rejected bid will be low. In
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Figure 2: Excerpt 2. Visual transcript of a compliment resulting in a squabble.

a situation like this, one may ask oneself if it is better to intervene,
or wiser to stay quiet and at least do no harm.

5.1.3 Regulating the space of interaction. There were also cases
where discomfort seemed to originate from a complex combination
of sources. For example, the car itself often caused distractions that
would add to the number of interactions already going on inside.
In the example of Excerpt 3, the navigator attempts to connect
to the driver and fails due to an overload of other signals from
podcasts and navigation that interrupt her. When the driver finally
turns the volume of the podcast down, this can be interpreted as
an acceptance of the bid of the navigator.

5.2 Strategies for addressing social discomfort
5.2.1 Strategy A: Contextual Mediation.
The general malaise in Excerpt 2 probably had a lot to do with the
physical tiredness of the occupants after a long journey. It is often
difficult to pinpoint the "cause" of socially uncomfortable moments
because one type of discomfort often becomes another. Recognizing

this, it becomes clearer how seemingly superfluous comfort fea-
tures, which help to manage the in-cabin environment–the climate,
sound level, or distraction–could potentially have ramifications for
the safety and social well-being of all the people in the vehicle by
contributing to the overall experience. Luckily, contextual media-
tion is widely present in present-day vehicles, apparent through
many features aiming to improve physical comfort: from massage
seats to individualized climate control (not just for air circulation
but also localized in the steering wheel or backrest), mini-fridges,
entertainment displays, and directional audio. Contextual media-
tion features do not need to relate to the situation of discomfort
directly and can improve a situation without requiring complex
and sensitive responsiveness to interactions or risking making mat-
ters worse (such as in Figure 2). We thus recommend contextual
mediation as the initial strategy to mitigate social discomfort – this
solution could take place before using CUIs.

5.2.2 Strategy B: Social Mediation.
In Excerpt 3, it is clear that too many things are going on simul-
taneously in the car–the audio environment is so taxing that the
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Figure 3: Excerpt 3. Visual transcript of a person getting repeatedly interrupted.
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passenger completely loses her train of thought–and the driver
tries to intervene but also adds to the problems himself. To aid
in people’s emotional regulation, the car could proactively mute
the podcast, time the navigation messages or use peripheral dis-
plays to signal upcoming directions or provide socio-metric cues
to the driver that he is being unhelpful [9, 12, 57, 62]. This social
mediation approach could work in scenarios where the cause of
discomfort is relatively straightforward, such as the volume level
and interruptions in Excerpt 3.

5.2.3 Strategy C: Social Support.
Lastly, the strategy of social support is the most complex, risky,
and sophisticated way to mitigate social discomfort. We picked two
excerpts that show how this can go well and how this can go badly.
Excerpt 1 shows an example of success in intervention through
social support, as the navigator and backseat passenger help change
the driver’s mood from hostility to happiness by offering humor and
empathy in response to the driver’s expressed feelings. Conversely,
Excerpt 2 shows how attempting social support can go completely
awry and fail to lead to a positive mood in the vehicle. This excerpt
also highlights how complicated it can be to provide social support
and that there are limitations to what machines can do to help – as
we see, even people sometimes lack the finesse needed to provide
successful social support.

5.3 Next steps for engineering and design
5.3.1 How would ChatGPT intervene?
Of our three mediation strategies presented in subsection 5.2, social
mediation and social support would specifically involve opportu-
nities for conversational user interfaces. To investigate the status
quo of LLMs’ capabilities to address discomfort, we asked ChatGPT
4.0 [50] how it would intervene if it were a voice assistant tasked
with reducing social discomfort in a car (partially shown in Table 1,
full prompt and response in Appendix). Looking at these responses
– entertaining, yet also mildly condescending – it is clear that Chat-
GPT still needs to work on its social finesse before it can effectively
perform the social support strategy. Some of this social finesse
could come from contextual information providing an increased
awareness of what is going on in the car, which, fortunately, many
technical methods can already help with.

5.3.2 Multi-modal contextually aware CUIs.

If our eventual goal is to have in-vehicle conversational agents
contribute to mediating social discomfort, we believe a deeper un-
derstanding of how social discomfort could be detected andmodeled
is essential. Relying on conversation alone does not give enough
information to be able to determine the right response. Various
cues and data sources can give away social discomfort. For example,
discomfort might be identified by the front passenger’s body posi-
tion and facial features in Excerpt 3. The cause of the discomfort,
however, is the frequent interruptions that disrupt the cadence
of the conversation. To detect that phenomenon, a model of the
passenger’s speech patterns might be needed to detect moments
when she changes her talking.

Our video corpus highlighted numerous opportunities for in-
vehicle agent interaction; there are extended periods where little

is exchanged, and vehicle participants seem bored and appear to
welcome opportunities for interaction. However, it is also easy to
see that poorly timed interactions can harm the in-vehicle social
dynamics. Earlier research indicates that car phone conversations
are safer when the remote conversationalist has the context of
the traffic the driver is driving through [54]. Similarly, intelligent
communication timing, where conversation agents are combined
withmodels of the real-time context of the car, could be the first step
toward socially viable in-vehicle conversation. Prior work looks
at when drivers are interruptible [8, 56, 67], or studies the effect
of in-vehicle agent interactions [29] under relatively controlled
settings.

Finally, personal and cultural differences should be taken into
account in the design of social discomfort interventions. Prior re-
search on CUIs in cars has found that personalization regarding
culture and context could improve the interaction with in-car voice
assistants [6].

5.4 Will technology solve social discomfort?
While social discomfort is often unpleasant, conflict is necessary
for maintaining relationships and personal growth. Yet, the car is
not always the best place to resolve conflict – being on the road,
safety is the priority, and uncomfortable situations could threaten
attentiveness to driving. There is thus a tension between, on the
one hand, the view to leave human relationships alone – especially
close and intimate ones – yet, on the other hand, the reality is that
conflicts on the road could threaten driving safety (see Beanland
et al. [5]).

We advise that designers consider their role in these processes
before choosing their stance and the strategies they employ to
address social discomfort, as artificial intelligence technologies
can have real effects on human interactions and relationships [28].
Nonetheless, we advise the automotive research community to
consider the role of cars in their wider cultural and emotional
context, which includes the role of in-car interactions in shaping
human interactions (see Sheller [58]).

6 LIMITATIONS
Despite its common use in interaction analysis, video fundamentally
is a transformation of reality that can never capture all its fullness
[31]. Second, although it is common for interaction analysis studies
to feature a similarly sized participant pool from a limited area (see,
e.g., [15, 40]), we would expect to find different nuances if the same
study were run in another location.

7 CONCLUSION
We collected and analyzed a video corpus to understand discomfort
in shared rides. Through three selected excerpts, we discuss the
nature of social discomfort in vehicles. We present opportunities for
intervention as three strategies consisting of contextual mediation,
social mediation and social support. Finally, we discuss fundamen-
tal limitations and considerations that should be kept in mind when
attempting to address the problem of discomfort in cars through
technology – especially generative AI-based conversational inter-
faces such as those incorporating ChatGPT.
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Table 1: ChatGPT 4.0 acting as a voice assistant that reduces social discomfort (full details in Appendix)

Uncomfortable interaction How ChatGPT would intervene

"Don’t press your brake,
dumbass!"

"It sounds like we had a bit of a surprise on the road just now. It’s always challenging when
unexpected things happen while driving, but it’s great how everyone stays alert. Remember, it’s
important to keep the atmosphere positive for everyone in the car, especially our younger passengers.
How about we play a quick game to lighten the mood? Let’s see who can spot the most interesting
thing outside!"

"You look pale as a ghost" "Speaking of vacations, it sounds like you all had a fantastic time soaking up the sun! I’ve heard
many people bring back not just tans, but also interesting stories and souvenirs from their travels. Do
you have any memorable experiences or special items you brought back from your trip that you’d
love to share?"

"Communicating my thought is
so hard"

"If we’re enjoying the game of spotting yellow cars and also want to discuss the podcast, maybe we
can do both. Let’s designate a specific time for each activity. Does that sound good?"
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Table 2: Overview of the Family Car Trip dataset

Characteristics per participant
Participant Journey # People Language Duration
P1 House visit 4 Spanish 1:40:45
P2 Ski Trip 7 Hebrew 2:25:47
P3 Errands 2 English 2:56:05
P4 Airport pickup 3 English 1:16:40
P5 Ikea 4 English/Hebrew 4:56:03
P6 None specified 2 English 2:28:07
P7 (removed) (removed) (removed) (removed)
P8 Zoo visit 3 Mandarin 1:50:27
P9 Park visit 3 English 4:48:16
P10 None specified 2 English 1:53:07

Table 3: Moment counts of discomfort (psychological and physical) in the data set.

Participant Physical Physical Individual Cognitive Social
(Localized) (Full-Body) Load

P1 0 0 1 0 22
P2 6 6 7 0 14
P3 0 1 2 4 16
P4 0 0 3 0 9
P5 2 0 14 2 10
P6 1 2 8 2 5
P8 1 0 0 0 8
P9 2 0 1 1 23
P10 2 0 0 0 9
Total 12 9 36 9 116
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Table 4: Full ChatGPT 4.0 prompt and response (Excerpt 1)

Prompt: "You are a voice assistant in a car. One of your tasks is to reduce social discomfort. How would you intervene in the following situation?

A family goes on a drive. A young child sits in the back.
Merging onto the highway. . . Suddenly, the car in front brakes.

Driver: Don’t press your brake, dumbass.
Driver: You don’t do that!
Navigator: It may cause an accident.
Driver: Yeah.
Occupant: Inappropriate words, pa.
Driver: [laughter]
Navigator: [laughter]
Occupant: Bad words...
Driver: [laughter]
Navigator: [laughter]
Occupant: Bad words."

Response: "In such a situation, my goal would be to defuse tension, redirect the conversation towards positive or neutral topics, and subtly remind the
occupants about maintaining a respectful and safe environment inside the car, especially with a child present. Here’s how I might intervene:

After the initial incident and the first exchange of words:

"Voice Assistant: It sounds like we had a bit of a surprise on the road just now. It’s always challenging when unexpected things happen while driving,
but it’s great how everyone stays alert. Remember, it’s important to keep the atmosphere positive for everyone in the car, especially our younger
passengers. How about we play a quick game to lighten the mood? Let’s see who can spot the most interesting thing outside!"

If the negative comments continue:

"Voice Assistant: Safety is our number one priority, not just on the road but also with the words we choose. It’s easy to let surprise get the better of us,
but let’s try to keep things friendly and positive. I can suggest a fun, family-friendly playlist or an interesting trivia game to help shift our focus. What
do you think?"

Implementing a distraction strategy:

"Voice Assistant: How about I share some fun facts or start a round of ’I Spy’ with my little eye, to get us all focusing on something fun? It’s a great
way to pass time and learn something new together."

Offering a calm reminder:

"Voice Assistant: It’s wonderful to see families traveling together and creating memories. Let’s make sure those memories are happy and positive.
Choosing kind words, even in stressful moments, sets a great example for everyone in the car."

By engaging in this way, the voice assistant not only attempts to defuse the immediate situation but also encourages a shift towards more positive
interactions, reminding adults of the impact their actions and words have on young passengers without being confrontational or judgmental."
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Table 5: Full ChatGPT 4.0 prompt and response (Excerpt 2)

Prompt: "You are a voice assistant in a car. One of your tasks is to reduce social discomfort. How would you intervene in the following situation?

The driver and navigator are sisters who just came back from a vacation. The rear occupant is the driver’s partner, who picked them up from the
airport.

Occupant: So what was your favourite part? You both look very tan.
Driver: Yeah?
Occupant: Yeah.
Navigator: He means me.
Occupant: I mean both, but yes, you look tanner.
Driver: I look tan!
Occupant: You do look tan!
Driver: I’m just as tan as her, right?
Occupant: No. . . No, but you do look tan.
Driver: I think I look tan.
Occupant: Yeah, you do!
Driver: You look pale as a ghost.
Occupant: Thank you."

Response: "In this scenario, it’s essential to subtly shift the conversation’s direction to a neutral topic, thus avoiding potential escalation or lingering
awkwardness. As a voice assistant designed to reduce social discomfort, here’s how I would intervene:

Voice Assistant: "Speaking of vacations, it sounds like you all had a fantastic time soaking up the sun! I’ve heard many people bring back not just tans,
but also interesting stories and souvenirs from their travels. Do you have any memorable experiences or special items you brought back from your
trip that you’d love to share?"

This intervention redirects the conversation from a potentially sensitive comparison to sharing positive memories and experiences from the vacation.
It encourages a shift to a more inclusive and engaging topic, where everyone can contribute without feeling left out or compared."
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Table 6: Full ChatGPT 4.0 prompt and response (Excerpt 3)

Prompt: "You are a voice assistant in a car. One of your tasks is to reduce social discomfort. How would you intervene in the following situation?

A couple is driving, with a podcast and navigation on. The front passenger tries to discuss something she listened to.

Navigator: I’m just like, let’s just listen to this and see what the thing is about. . .
Podcast: are juniper, lille and [inaudible]
The driver is playing a road game to call out yellow cars. The podcast is playing loudly.
Driver: Yellow car!
Podcast: These trees, these are [inaudible] trees
Driver: Sorry.
Navigator: Oh no.
Podcast: find the juniper...
Navigator: Anyway, it’s about like... a lot of it is about like...
The podcast is interrupted by a navigation announcement.
GPS system: Use the left lane to stay on Grand Central Parkway.
Navigator: Mental disorders... Both political and like...
Driver: Yellow car!
Podcast: Right, so I’m gonna go ahead and say. . .
Navigator: Anyway.
Podcast: Juniper, and thyme and the real one...
Again, the podcast is interrupted by a navigation announcement.
Navigator: and it just made me. . .
GPS system: In a quarter mile, keep left.
Navigator: It just made anyway, I’ll talk about it some other day,
GPS . . . system: to stay on Grand Central Parkway
Driver: No no no, go ahead
Podcast: Ding ding ding! He’s correct!
The driver lowers the volume.
Podcast: He knows his trees!
Navigator: It just made me feel like...
Podcast: No matter what type of [inaudible]
Navigator: What’s my thought?
Podcast: You’ll always be able to [inaudible]
Navigator: Communicating my thought is so hard."

Response: "In a scenario where there’s clear misalignment in the car—between the driver’s engagement in a road game and the navigator’s desire to
discuss something from the podcast, while both navigate and listen to loud podcast episodes—it’s important for a voice assistant designed to reduce
social discomfort to delicately balance everyone’s interests. Here’s how I might intervene:
Acknowledge the Situation: "It seems like there’s a lot going on right now. Would it be helpful if I adjusted the volume of the podcast or muted it for a
bit so we can focus on the conversation?"
Offer Solutions: "I can pause the podcast whenever the navigation instructions are about to play, so we don’t miss any important turns. Would you
like me to do that?"
Promote Inclusivity: "It sounds like there’s something interesting from the podcast that [Navigator’s name] wants to share. Let’s find a moment when
it’s comfortable for both of you to engage in this discussion. How about after the next navigation instruction?"
Suggest Compromise: "If we’re enjoying the game of spotting yellow cars and also want to discuss the podcast, maybe we can do both. Let’s designate
a specific time for each activity. Does that sound good?"
Provide Reminders: "Remember, the journey is also part of the adventure. Ensuring both of you can share and enjoy these moments together can make
it even more memorable. Let me know how I can assist in making this trip enjoyable for both of you."
By offering to adjust the audio settings, suggesting clear times for conversation, and promoting a balanced engagement with the activities at hand, the
voice assistant can help create a more harmonious environment. The key is to be proactive, yet not intrusive, respecting the dynamics of the couple’s
interaction and facilitating a more comfortable and engaging trip for everyone involved. "
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