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Adolescence is a period of intense transformation that requires social interactions and emotional support. When such support is not

available, technology can offer a solution. We conducted a participatory design study with the aim of producing content

recommendations for a supportive conversational agent (CA) for adolescents. Twenty teens between the ages of 12 to 18 were invited to

converse about issues they were experiencing and offer conversational support to each other. Analysis of participants’ conversations

revealed that stress was the most frequent problem participants would seek support for. Participant responses to each other's problems

offered both cognitive and emotional support, including advice on changing one’s behavior, seeking help from others, prioritizing one’s

wellbeing, and statements of unconditional emotional support, among others. The findings indicate that many of the observed

conversational solutions can be programmed in a supportive CA to appeal to a large group of adolescents.
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1 INTRODUCTION

Adolescence is a transitional period from childhood to adulthood characterized by intense physical, psychological, and
social changes [Orben et al. 2020]. During this period, social interaction and support from peers is critical for adolescent
development and wellbeing [De Goede et al. 2009]. Technology plays an increasingly important role in supporting social
interactions and the mental health of adolescents (also referred to throughout as teens) [Cauberghe et al. 2021; Nesi et al.
2018]. Social distancing and isolation associated with COVID-19 necessitated an even deeper examination of the
potential for technology to support teens wellbeing [Limone et al. 2021; Drouin et al. 2020; Yan 2020]. Studies related to
the use of conversational agents (CA) as support tools [Fitzpatrick 2017; Baecker et al. 2020; Senaratne et al. 2019;
Gardiner et al. 2017; Gabrielli et al. 2021; Meske et al. 2020] have shown promise in improving “cognitive change, self-
esteem, and adaptive coping strategies” [Muppirishetty and Lee 2020] and providing general emotional support. We
conducted a study to further the development of supportive CAs for teens by involving representatives of this adolescent
population in participatory design of supportive conversations about their emotional difficulties. The aim of this study
was to increase our understanding of these conversational elements that could be transferred from the human-to-human
dialogue to the human-to-agent context.

2 RELEVANT WORK

Adolescents often experience heightened emotional difficulties, depression, loneliness and anxieties due to the
significant physical, psychological, and social changes in their lives [Friedman and Kutash 1992; Orben et al. 2020].
Significant stressors in the lives of adolescents include major life changes (e.g., moving) and events that can cause
chronic forms of stress (e.g., being a victim of bullying), as well as the day-to-day stressors of academic and social
pressures, self-esteem and body image issues, conflict with family and friends, changes to the body, and grade transitions
[Stress Management and Teens 2019; Lohman and Jarvis 2000; Compas et al. 1985]. In addition to the many stressors
that adolescents face, they are also navigating a global pandemic during a time of critical development in their lives.
Recent studies indicate that the stress and isolation brought on by the COVID-19 pandemic have increased loneliness,
depression, sadness and other health issues in adolescents and the younger population who need social interaction for
their development [Komisar 2021].

To help teens cope with negative emotion, social support has been shown to have a mitigating effect on emotional
distress and can act as a buffer in times of stressful life events [Taylor 2011; Alsubaie et al. 2019; Sarason et al. 2001].
Social support is a communicative process focusing on the interpersonal interactions, transactions and/or exchanges



between people in one’s network [Dunkel-Schetter et al. 1992; Albrecht and Adelman, 1984]. It is conversational in
nature and can be characterized by instances of self-disclosure [Sias and Bartoo 2007] and talking about problems that
will lead to aid and comfort from others [Goldsmith, 2014]. Albrecht and Adelman [1984] describe supportive
communication as being a “fundamental necessity for well-being and long life”. Having conversations about one’s
feelings has been shown to help teens alleviate their emotional distress [Four Things You Can Do to Support Your
Teen’s Mental Health, n.d.; Rafaelli and Duckett 1989; Lee and Goldstein 2016]. Sources of social support can include
family, friends and other members from one’s community (e.g., teachers, coaches, etc.) [Taylor 2011]. During adolescent
years, friends may be a particularly important source of social support [Stanton-Salazar and Spina 2005; Gillian 1995].
Peer support groups have been shown to be more important for teens’ mental well-being than parents, who might not
understand the emotional context of the issues teens face [Barker 2017; Alsubaie et al. 2019]. Research shows that
conversations need not be face-to-face in order to create a sense of emotional support; even conversations over the phone
(or other means of telecommunications) afford teenagers the ability to discuss “joint concerns” with close friends
[Howard 2005].

While supportive communication between people can be a strong deterrent to emotional distress, it is not always readily
available. Unfortunately, a friend, a family member or a therapist might not always be available to teens who want (or
need) to talk about their emotional and life experiences. A report by the Pew Research Center reported that 23% of
American youth (under 18 years old) live in a single-parent household with no other adults, suggesting that low-support
households may not be uncommon [Kramer, 2019]. A conversation with a professional therapist could range from $100
to $200 per session in the U.S. [Lauretta 2021] and is inaccessible to many people [Xie 2022; Fraga 2021; Pajer 2019].
Teens may also have difficulty seeking social support from their network, particularly for those who are chronically shy
or who fear and expect rejection from others [Taylor 2011]. In situations where teens are unable to discuss their problems
with people in their direct network, research has shown there are therapeutic benefits to expressing their social-emotional
difficulties through self-expressive writing. Expressive writing, like journaling or blogging, creates a space for
interpersonal dialogue, where teens can vent and self-talk while working through their thoughts and feelings [Kerner and
Fitzpatrick, 2007; Wright and Chung, 2001]. Practicing expressive writing has been found to help adolescents alleviate
their emotional distress and cope with life’s challenges [Boniel-Nissim and Barak, 2011]. Emotional distress was shown
to decrease even further when expressive writing was shared with others through internet blogging (as opposed to private
journaling), as it provides reciprocal feedback from others online and can create opportunities for learning [Boniel-
Nissim and Barak, 2011]. While research indicates that having an audience during the process of self-disclosure can have
even broader benefits [Radcliffe et al., 2007], privacy is a noted concern with forms of online blogging [Park et al.,
2021], and communicative feedback from others is not always immediate or guaranteed through these methods.

Conversational technology can partially alleviate these problems by offering private, accessible, convenient, and
synchronous communicative solutions [Miner et al. 2016; Carper et al. 2013; Myers et al. 2010] and act as a virtual
audience for adolescents to engage with. Fitzpatrick et al. [2017] demonstrated the efficacy of the Woebot CA in
decreasing symptoms of depression and anxiety in young people who used it over a period of two weeks. Ly et al. [2017]
demonstrated significant improvement in psychological wellbeing and perceived stress in participants engaged in an
intervention with Shim, a fully automated CA built as a smartphone app. Shim offered conversations grounded in
positive psychology, including expressing gratitude, practicing kindness, engaging in enjoyable activities and replaying
positive experiences. Similarly, Jones et al. [2021] found that use of the Amazon Echo for 8 weeks reduced feelings of



loneliness in adults aged 75 or above. Park et al. [2021] designed and tested a chatbot that supports emotional self-
disclosure to increase wellbeing. The findings indicated that interactions with the chatbot were successful in promoting
self-reflection and insightfulnessamong participants. O’Dea et al. [2020] evaluated the effectiveness of a relationship-
focused CA, WeClick, aimed at improving symptoms of depression, anxiety, and other mental health issues, and found
that the use of the app improved the mental health of participants. Philip et al. [2017] showed how an embodied CA
designed to diagnose a major depressive disorder (MDD) was perceived by participants as able to “communicate
empathy, elicit patient trust, reduce the feeling of being judged by a human, and reduce the emotional barriers to disclose
an affective state,” [Philip et al. 2017]. A study by Kim et al. [2018] conducted a workshop with 20 teenagers who were
asked to interact with 5 different CAs, design their own agents, and provide feedback on how CAs can best provide
emotional support. The results of the study indicated that CAs should be attentive listeners, respect privacy (“secrets’) of
its users and provide timely and accurate advice based on user utterances [ibid]. The O’Dea study mentioned above also
gathered feedback on potential improvements to CA design, and similarly to the Kim et al. [2018] study, emphasized the

importance of designing for accuracy in CA responses, active listening, and including more interactive features.

In order to advance research on developing supportive conversational agents, we conducted participatory design (PD)
sessions to facilitate natural teen conversations about their emotional problems, with the aim of informing the content of
a CA for teen wellbeing. PD aims to give the users a voice and an active role in technology development by making them
members of the design team [Halskov and Hansen 2015; Yip et al. 2017]. PD has occasionally been used in other studies
related to the design of conversational agents. Cus et al. [2021] interviewed adolescents about the design of a digital
intervention for non-suicidal self-injury (NSSI). Based on participants' accounts, the study developed recommendations
for the design of an effective and engaging digital intervention app and advocated for “evidence based therapeutic
approaches" that involve teens, and professionals from the fields of mental health and human-computer interaction
(HCI). Garrido et al. [2019] involved 13- to 25-year-olds in the assessment of six mental health apps. Using a focus
group method, the researchers aimed to understand the elements of the app that were most desirable to young adults and
teens. The findings emphasized the importance of involving the target audience in the design process, where their
involvement provided insight on making functions of the app more customizable for the users’ needs and preferences,
increasing user engagement with gamification, music, and other interactive features while simultaneously considering
access to authoritative information about mental health [Garrido et al. 2019].

While our work shares similarities with the studies previously mentioned [Kim et al. 2018; O’Dea et al. 2020] in that our
study engaged teens in discussion related to the design of a supportive CA, the prior studies focused on providing
recommendations for the agent’s general design features, while our study expands on this by using participatory design
to explore the elements of dialogue in supportive conversations that participants would value in an agent. With the aim
of ultimately designing a conversational support agent for teens' wellbeing, we first explored how teens interact with
each other, what emotional issues they bring up in conversations with each other, and what solutions they offer to each
other in return. The goal of this study was to produce a set of recommendations for the content of a CA that could inform
elements of the short supportive conversations for teens who might not be willing/able to talk about their problems to
another person.



3 METHODS

With the aim of developing content recommendations, and ultimately a prototype of a conversational app for emotional
support of adolescents, we designed a study to explore the following questions:

RQ1. What emotional issues do teens share with each other and seek conversational support for?

RQ2. What forms of conversational support do teens offer to each other? What conversational solutions do teens
prefer?

RQ3. Are there differences in emotional issues and conversational solutions of younger and older adolescents?

We defined “adolescents" as 12- to 18-year-olds who are likely to be in the middle and high-school system in the U.S.
based on Ladd and Ettekal [2013], though other definitions range from a longer period of 10 to 24 years old [Orben et al.
2020] to a shorter period of 13 to 18 years old [Twenge et al. 2019]. Twenty participants were recruited for the study
through their caregivers who responded to the messages posted on social media and mailing lists of education
communities of [anonymized] area. During the recruitment phase, participants were asked to complete a short
demographic questionnaire and indicate their availability for the online focus group sessions. In the fall of 2021, we ran a
total of four 1-hour focus group sessions, where two focus group sessions were held with younger teens (12 to 14 years
old) and two focus group sessions were held with older teens (15 to 18 years old) (See Fig.1 for a breakdown). Division
of teens into younger and older groups was based on the assumption that teens of closer ages have more in common and
will be more likely to share their experiences [Knoll et al. 2015; Barrett 1996]. The size of the focus group sessions
ranged from 3 to 9 participants (not by design, but because some of our participants missed their initial sessions and
joined subsequent sessions).

B Male [ Female

# participants
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Figure 1: Participants’ distribution across 4 focus group sessions. Y refers to younger groups and O refers to older groups.

To address our RQs, we chose an online focus group method (conducted via Zoom) to facilitate the PD collaboration
with teens [Sanders and Stappers 2008]. Focus groups tend to offer a comfortable discussion forum for teens [Adler et al.
2019] and provide rich qualitative data [Rabiee 2004]. In the CA context, focus groups have been used to obtain the
impressions of Siri in everyday life [Cowan et al. 2017], discuss the acceptability and feasibility of a CA to promote



healthy habits and physical activity among 5- to 12-year-olds [Carlin et al, 2021], understand adolescent experiences
with seeking health-related support [Gudmundsen Heiland et al. 2020], as well as facilitate PD in the creation of a
mental-health chatbot [Beilharz et al. 2021].

To help direct the focus group moderator during the sessions, we designed a focus group guide that included directions for
the instructions and content to cover, as well as timing of the main discussion points and activities [Greenbaum 2000]. This
guide also followed a framework for involving vulnerable populations in PD [Dietrich et al. 2017]. The moderator started
the warmup segment by explaining the project and its ultimate aim of developing a supportive CA for teens and provided
an instructional overview about the planned activities for the session. Teens participated in the PD activities synchronously
through Google Slides, a study tool for facilitating collaboration and production of artifacts for further analysis and insights
[Bjorling and Rose 2017; Bevan Jones et al 2020]. Team members' introductions were also included in this segment.
Following a warmup exercise, teens participated in a group discussion inspired by the critical incident interview technique
(Urquhart et al., 2003), where they were asked to think about and describe a recent incident when they felt upset and had
received helpful conversational support from another person. This segment of the group discussion aimed to introduce the
main topic of the PD activity and stimulate reflection on situations they have sought support on in the past, and the kind of
support they preferred to receive in return. This segment was used as a transition into the session’s main PD activity, in
which participants were asked to both seek and offer support for problems they’ve experienced or are currently
experiencing and don’t mind discussing in a group setting. A role-playing game proceeded, where one participant would
‘play’ the person in need of support by writing their problem on a sticky note in the slide to begin the conversation. The
person who initiated the conversation was referred to as “Me”. Then the rest of the participants, referred to as “Friends”,
would draft responses to the initial problem utterance provided by “Me”. Participants documented their conversations in
Google Slides (see example of a Slide in Fig. 2).
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Figure 2: Example of conversation flow captured by Google Slide.




After an initial round of responses from “Friends”, the player “Me” would respond to the answer they liked the most
(shown by the connecting lines in Fig. 2), and the conversation would continue until the initial player felt it was
exhausted, or the moderator would intervene and stop the flow due to time constraints. In addition to crafting responses
and designing the conversation flow, participants were encouraged to explain their responses and reactions to different
“Friend” responses. Participants took turns in volunteering to play “Me” and “Friend” roles.

Following recommendations by Dietrich et al. [2017] and Durl et al. [2017], the session also included an evaluative
closing segment that gave participants time to fill out an anonymous assessment questionnaire about the session, reflect
on the discussion and offer general recommendations to CA designers. Each of the four sessions lasted 90 min. Once the
study concluded, participants received a monetary card to an online store for their contribution. The study was approved
by the Institutional Review Board.

The findings reported below rely primarily on thematic analysis [Nowell et al. 2017] of the content documented in the
Google Slides used by participants to develop conversations, as well as Zoom-generated transcript data pertaining to
participants’ explanation of their conversational choices.



4 FINDINGS

A total of 10 unique conversations' were initiated across the four sessions: 5 single-turn conversations, 4 double turn and
1 triple turn. Each conversational utterance from the “Me” and “Friends” participants was captured on a Google slide
“post-it” (Fig. 2), resulting in a total of 121 “post-it” artifacts: 59 from the younger and 62 from the older participants.

4.1 Emotional Issues Expressed by Teens

Stress was the most common theme that teens in the “Me” roles sought support from their “Friends” (Table 1). Three
participants mentioned stress that was caused by a lack of school/work-life balance. Stress caused by academic
preparation and interpersonal issues were each mentioned twice, while one teen talked about the stress of immigrating to
another country. The theme of boredom came up in three sessions where participants talked about having nothing to do
as a result of their increased time alone during the pandemic. One teen mentioned they felt unmotivated from the
boredom brought on by decreased social interactions.

Table 1: Themes in initial conversation starters/expressed problems

Theme family/sub-theme in conversation Selected examples

starters (N)

Balancing school and work/life

3) “Balancing work and school can be difficult sometimes when I work all weekend” [P6].

School and academic

preparation “I’m really stressed about college applications. I don’t think my essays are good
2) enough” [P4].
Stress (8%) “My friends are arguing a lot and I feel like I am being dragged into the middle. I feel

very overwhelmed” [P9].

Interpersonal issues

2) “My parents are divorcing and I’m really upset about it” [P21].
Homesickness “I want to go back to where I was born but my family loves it here and so do I. But I
(1) feel like something is missing” [P8].

“I’m home alone and have nothing to do” [P1].

Boredom (3) “I have been feeling bored and unmotivated during COVID lockdown since I can’t go
outside or meet anyone” [P5].

* One initial utterance included two themes, so while there 10 first utterances, we identified 11 thematic areas in them.

! Not all 20 participants had a chance to initiate the conversations due to the time constraints. In moderating the discussion, natural flow
of the multi-turn conversation was prioritized over giving each participant a chance to initiate the discussion in the “Me” role. All
participants, however, were able to roleplay in the “Friend” role.



4.2 Conversational support that teens offer to each other and prefer

Thematic analysis of the “Friend” responses resulted in two large families of themes related to cognitive and emotional
support. These themes were confirmed by social support frameworks that similarly classify types of social support into
cognitive support - information, advice and/or knowledge sharing that helps one understand and address their situation,
and emotional support - offer of comfort and nurturance that leads one to feel respected and cared for [Jacobson 1984;
Caplan 1974]. Within the cognitive support themes, advice on behavioral strategies to tackle the situation that was
causing stress was the most frequently mentioned (Table 2), and included general advice to change one’s own behavior,
as well as advice on managing the intricacies of interpersonal relationships. Following advice on behavioral strategies,
teens also recommended their peers to seek out additional help from others, including people in a position of authority
and peers. Common responses to teens' problems also included advice to prioritize one’s well-being, as well as advice to
reframe one’s way of thinking/feeling about the problem. While cognitive support themes tended to emphasize
informational and action-oriented solutions, themes in the emotional support family projected compassion and
nurturance. The most frequent type of emotional support offered was validation, which included acknowledgement and
reassurance of one’s feelings and/or thoughts, expressions of having had similar feelings/experiences, and expressions of
unconditional support. Emotional support was also shown through offerings of companionship and care, which included
proposing to spend virtual or in-person time together, offering to be someone to talk to, and checking in on one’s
emotional/physical state.

Table 2: Main themes in “Friends” supportive responses

Theme family/
Selected examples
sub-theme in “Friends” supportive responses (N/%)

Cognitive support: support that offers information, advice and/or knowledge sharing that helps one understand and address their
situation [Jacobson, 1986].

(113/68%)

“Maybe you could start studying pieces of the math that

you struggle with the most” [P17].
General advice to change one’s own

behavior/strategy (36/22%) . . .
“The friends are too demanding; I would ignore them”

Advice on behavioral strategies
[P14].

to tackle the situation (57/35%)

Advice on managing interpersonal

relationship (21/13%)

“I would take her out to go grab something to eat and talk
about the situation. In the end, I’d tell her to walk out of

this and let them continue to figure things out” [P10].

Adbvice to seek help from others

(28/17%)

Adpvice to seek help from person in
position of authority (teacher, parent,
boss)

(19/12%)

“Maybe bring in your parents to help you find time to
work on school things so you can be on par with

everybody” [P17].




Theme family/

sub-theme in “Friends” supportive responses (N/%)

Selected examples

Adpvice to seek help from peers
(friends, family, schoolmates)

(9/5%)

“See if it will be possible to get help from either friends or

family and relatives” [P14].

Advice to prioritize physical/emotional wellbeing (18/11%)

“Remember to take some time for yourself and find out

what you need to catch up on” [P20].

“Put yourself first” [P10].

Advice on alternative ways of thinking/feeling to reframe the situation

(10/6%)

“... think about the good times you have had where you

are now” [P7].

Emotional Support: support that offers comfort and nurturance that leads one to feel respected, admired and cared for [Jacobson,

1986]. (52/32%)

Offer of validation (33/20%)

Acknowledge/reassure (24/15%)

“I’m sorry to hear that you’re stressed” [P5].

(5/3%)

Express shared feelings/experiences

“I have felt the same way before” [P6].

(4/2%)

Offer of their unconditional support

“You have me and I got your back and will be there for

you no matter what” [P10].

Offer of companionship/care

(19/11%)

Spend in-person time together

(8/5%)

“What are your weekend plans? Want to go to the beach”
[P3]?

Spend remote time together (6/4%)

“Do you want to play a game online [together]” [P1]?

Offer to be someone to talk with

(4/2%)

“Wanna talk about it” [P2]?

state (3/2%)

Check in on one’s emotional/physical

“How's it going being home alone? Are you bored?

Worried” [P2]?

10




We noted that 70% of “Friends’” responses included 2 or more unique themes, often including both cognitive and
emotional support themes, for example:

“...I’'m so proud of you for adapting to this new place [emotional]. I would definitely talk to your family to
arrange a long vacation so you can take back many memories [cognitive]” [P11].

The distribution of cognitive and emotional themes in preferred responses chosen by the teens in the “Me” role closely
followed the distribution of the themes in the “Friends” responses (Table 3), with a higher frequency of cognitive support
than emotional support themes. Quotes from participants’ justifications for why they chose the responses they preferred
indicate that justifications tended to focus on aspects of only one theme, even when several themes were present. For
example, even when both cognitive and emotional support themes were present in the preferred response, teens usually
just praised one and not the other, as perhaps they only saw one theme as dominant in the response (as such, some of the
themes were not directly commented on and therefore do not have quotes for justification in Table 3).

Table 3: Themes, frequencies, and justifications for the chosen “Friends” responses

Theme family/ Quotes from participants’ justifications for selected

sub-theme in teens’ preferred responses (N/%) responses

Cognitive support (37/63%)

“I like [that response] because [...] of points made
[towards] a direction” [P20].

General advice to change one’s own

behavior/strategy “That [response] is most helpful because [...] it's a lot
Advice on behavioral strategies | (12/20%) easier for me to do something to figure out a certain
to tackle the situation situation [...] if they tell me something that I didn't
(18/31%) think about, but I understand it” [P8].

Advice on managing interpersonal

relationship
(6/10%)
“[That response] is more pleasing because it's offering
to have more time to relax and not stress that much over
it” [P6].
Advice to prioritize physical/emotional wellbeing “I like that [the response] told me to just take it easy
(9/15%) and not stress too much” [P5].

“... I think that it's a good thing to say, you don't have
to blame yourself for it” [P21].

11



Theme family/

sub-theme in teens’ preferred responses (N/%)

Quotes from participants’ justifications for selected

responses

“I think [that response] was the best because it was
saying don't overwork yourself [...] because you don't
want to add more stress to an already stressful

situation” [P19].

Adyvice to seek help from others

(7112%)

Adpvice to seek help from peers
(friends, family, schoolmates)

(4/7%)

“It's like something that [...] you lead into by casual
conversation with the coworkers so yeah. And it's more

possible to happen” [P6].

“I like when a friend helps you with work [...] and I
feel like it's way more personal if it's like a friend

helping you” [P19].

Adpvice to seek help from person in
position of authority (teacher, coach,
parent, boss)

(3/5%)

“[T like this response because] I also play baseball and
you should [be able to] just talk to your coach and just
tell them how you're doing in school” [P16].

“It would make sense that the school would actually
know why I would be behind [on] work, that they may
be more understanding of why” [P17].

Advice on alternative ways of thinking/feeling to reframe the situation

(3/5%)

Emotional support (22/37%)

Offer of validation (17/29%)

Acknowledge/reassure

(12/20%)

“I like that “I'm sorry to hear that you're stressed”, 1
think that it acknowledges sort of my feeling so that's a
nice part of the response...I think it would be a good
one to help [other people] calm down...like some
people really like to hear advice, but I think some
people also might see that as another thing they have to
do. And so, this one might be more relaxing and more

[...] just calming” [P4].

“I like that [the response] acknowledges what I'm

feeling” [P5].

12




Theme family/

sub-theme in teens’ preferred responses (N/%)

Quotes from participants’ justifications for selected

responses

“It was nice that it said “things will get better”, like

being optimistic” [P21].

Express shared feelings/experiences

(3/5%)

“I like that [this response] says that they felt the same
way before” [P5].

“[I like this response] because it's as if they stepped into
your shoes and they're in your position and they're
saying a way to help and really seeing it from your

eyes” [P19].

Offer of their unconditional support
(2/3%)

“I like how [the response] said, “I believe in you”,
because I think that gives a positive energy during

tough times” [P5].

Offer of companionship/care

(5/8%)

Spend in-person time together

(2/3%)

“I felt cared for, I guess, because [they] knew my
liking...I like the beach so she knows that [going to the

beach together] would make me feel calm” [P1].

Spend remote time together

(2/3%)

Checking in on one’s
emotional/physical state

(1/2%)

“For that [response I feel like] I'm cared for, like
somebody cares about me, someone is looking over me,

making sure I'm okay” [P1].

4.3 Conversational support that teens offer to each other and prefer

Stress and boredom as the main themes of initial conversation starters came up across all age groups; we did not observe
any differences in the presence of themes specific to younger or older groups of teens. The types of “Friend” responses to
initial prompts were evenly distributed between younger and older participants. In other words, we did not observe that a
particular response type, cognitive or emotional, was associated with a group of younger and older teens. Participant
responses to each other and the selection of preferred responses tended to be influenced more by an initial prompt, than a
participants’ ages. For example, the topic of boredom was more frequently mentioned by younger teens resulting in a
preference for responses that offered companionship by younger teens.
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5 DISCUSSION

5.1 Emotional issues experienced by teens

During the study sessions, our participants sought support for problems related to stress and boredom. Research has
shown that stress results from perceiving lack of resources to deal with environmental situations [Lazarus and Folkman
1984; Lohman and Jarvis 2000; Compas et al. 1985], and in reporting stress and stressors, our participants are
representative of the general American teenage population. School-related stress caused by the pressure for academic
achievement and other expectation management issues is often considered a normal part of a student routine [Student
Stress 101: Understanding Academic Stress n.d.; Smith n.d.]. Other common day-to-day stressors related to conflicts
with parents, friends, and managing the multiple responsibilities of work and school have also been previously reported
in the literature [Compas et al. 1985; Help your teen cope with stress: MedlinePlus Medical Encyclopedia 2020; How to
help children and teens manage their stress 2019]. The same is true for participants' reports of the feeling of boredom.
Boredom reported by adolescents have been on the rise over the past several years, possibly due to an increase in feelings
of depression, or an increase in use of digital technologies [Weybright et al. 2020]. Boredom has been found to be a
result of a lack of leisure activities [Wegner 2011], a lack of autonomy when making choices due to external factors, and
a lack of stimulating activities [Caldwell et al. 1999], which is in line with the causes of boredom reported by the
adolescents in this study. Multiple studies have also found an increase in feelings of boredom among adolescents since
the impositions of lockdowns around the world due to the covid-19 pandemic [Forte at al. 2021; Panchal et al. 2021;
Singh et al. 2020; Meherali et al. 2021; Janssen et al. 2020], which is again, similar to our findings.

5.2 Conversational support that teens offer to each other and prefer

The main themes in teen responses to each other’s problems tended to offer cognitive and emotional support, two key
types of social support. Cognitive support focuses on knowledge sharing to help one make sense of a situation, while
emotional support focuses on empathetic and comforting responses to one’s distress [Sias et al. 2007]. There has been
discussion around which type of support is more effective, where some studies have found emotional support to be the
most helpful [Burleson and Goldsmith 1996] while others have found cognitive support to be better for decreasing stress
in the long-term [Pauw et al. 2018]. There is also the argument that timing plays a critical role in effectiveness of
support, and that the perceived helpfulness of cognitive or emotional support depends on its appropriateness to the
situation [Jacobson 1986; Sias et al. 2007].

Cognitive support was the most frequently given type of response by the teens in our study and was also selected the
most often as the type of response teens preferred. Within cognitive support, it was common for teens to offer strategic
advice on changing one’s behavior to cope with the situation at hand, whether that be a self-contained problem or an
interpersonal one. A cognitive behavioral-based approach to dealing with interpersonal issues has been effectively used
by the previously described app WeClick, designed to help adolescents think differently and provide skills to overcome
their relationship challenges using Cognitive Behavior Therapy (CBT) strategies [O’Dea et al. 2020]. WeClick was
found to improve the overall wellbeing of adolescents by providing helpful ‘advice and direction’ to their problems
[O’Dea et al., 2020]. Advice to seek out additional help from others was another common response and one that teens
often selected as being helpful. It has been noted that teens often turn to seek support from others in times of distress
[Galaif et al. 2003], where social networking platforms and other digital communication tools have helped facilitate
finding support amongst their peers [Frison and Eggermont 2015] in addition to offline methods. Many teens also report
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having non-parental authority figures in their lives that they can turn to (i.e., teachers, coaches, etc.), and these
relationships have been shown to be beneficial in supporting adolescent wellbeing [ Yu and Deutsch 2021]. Advice to
prioritize one’s wellbeing was another popular response given by and selected by our participants. Such support may be
more attractive for this age group in particular as studies have found that 57% of teens believe mental health is a priority
[Barker 2017] and that the younger the generation, the more likely they are to be observant of their mental wellbeing and
seek help [How to help children and teens manage their stress 2019].

Within emotional support, validation was the most common response given and selected by teens. Validating responses
offered acceptance and understanding without directly trying to advise or change one’s situation. Validating responses
have been shown to be effective in minimizing the effects of stressors and managing emotional reactivity during stressful
situations [Shenk and Fruzzetti 2011]. Social media has become a popular tool for teens to seek this desired validation
for their emotional problems [Radovic et al. 2017], though excessive reassurance seeking is a noted concern for this type
of social media use. Teens also offered up their own companionship and care as a form of emotional support. Spending
digital and/or physical time together with peers can foster intimacy and a sense of belonging that is important for teens
[Berndt, 1982]. While synchronous digital companionship (i.e., phone calls, Facetime) can mimic the synchronous
communication in face-to-face interactions, in-person companionship may still provide better emotional support
[Holtzman et al. 2017].

Another study on social support preferences in adolescents discovered that adolescents found cognitive support (or
informational support as it is referred to in [Hombrados-Mendieta et al. 2012] study) to be more important and satisfying
than emotional support, echoing our own findings. Still, cognitive support may be considered more effective when
coupled with emotional support, as knowledge sharing can be seen as more effective when given in an emotionally
supported manner [Dunkel-Schetter et al. 1992]. Teens from our study relayed this notion as they commonly
incorporated aspects of both cognitive and emotional support in their responses.

5.3 Differences in emotional issues and responses of younger and older adolescents

The topics of stress and boredom as well as the themes in the preferred conversational support responses were relatively
evenly distributed among younger and older participants. Teen’s responses to each other and selection of preferred
responses tended to be influenced more by an initial prompt than a participants’ ages. While we don’t question the stages
of adolescence that differentiate between younger and older teens based on the central concerns, e.g., belonging,
uniqueness [Barrett 1996], self-esteem [Chen 2019] or risk-taking [Knoll et al. 2015], our findings suggest that for the
purposes of developing conversational support solutions, the group of 12 through 18-year-olds can be treated similarly.

5.4 Design recommendations

While we acknowledge the limitations of our exploratory participatory study (data coming from a relatively small and
demographically homogeneous sample of adolescents), we think that conversations generated by the participants offer
helpful insights for the development of the supportive CA apps for teens:

e Explore conversational solutions around teens’ everyday stressors. CAs have already been developed to support
individuals with chronic forms of stress, like that of post-traumatic stress disorder [Han et al., 2021; Tielman et
al., 2014], by providing evidence-based intervention delivery and supporting self-management of care. Shin and
Huh-Yoo [2020] discuss a number of Skills available in the Alexa marketplace that promote health and wellness,
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some of which directly involve stress management tactics. The stress caused by school, work, relationships with
peers and family members was commonly mentioned as a problem by our participants. If these common
stressors are frequent in CA user initial utterances (data that perhaps can be confirmed by Google or Amazon), it
is worth prioritizing the development of CA content focused on advisable coping strategies to these types of day-
to-day stressors.

e Explore CA responses that are centered around both cognitive support advice and emotional support. Some advice
within cognitive solutions could be context specific and therefore hard to pre-program (e.g., advice to change
behavior/strategy in response to a particular event or interpersonal relationship challenge). Offers of in-person
companionship (or a virtual companionship, since it would necessitate support for multi-turn conversation)
might currently also be hard for a CA to support. However, a large number of supportive responses from our
participants could be used by a CA. For example, it would be relatively “safe” and easy to advise teens to seek
help for their problems from peers, family or authority figures. It would also be easy and “safe” to advise teens
to prioritize their wellbeing or provide alternative ways of thinking about the problem. An offer of emotional
support is also easy to program and is already being currently frequently used by CAs. For example, a user's
utterance “I’m feeling stressed” produces an emotionally supportive answer from the Google Assistant in answer
“You must have a lot on your mind. How can I help?”. The “feeling depressed” utterance produces a similar
response of “I’m sorry to hear that”. While emotional support is important and might be easy to pre-program into
the agent, it was less prevalent in the responses given and preferred by the teens in our study. Combining
emotional and cognitive support, validation/reassurance with practical advice/information on what to do might
offer a better solution. Research examining application of the warmth and competence dimensions [based on the
stereotype content model, Fiske, et al. 2007] to the CA domain highlights the merits of combining both
compassion and practical/informational advice in CA responses [Lopatovska et al. 2021].

e Solutions can benefit large groups. Since we did not observe age differences in teen problems and offered support,
we would hypothesize that the solutions discussed in this paper could work for a larger group of younger and
older adolescents. Future work might also explore if responses grounded in cognitive and emotional support can
also appeal to other groups and adults.

We hope that the recommendations derived from teens’ conversations in our study will advance development of
supportive CAs for adolescents. We also hope that adolescents and other user groups will have ample opportunities to
directly contribute to the design of conversational solutions attuned to their needs. Our own future plans include
continuous collaboration with teens on designing and testing a prototype of the supportive agent.

6 CONCLUSION

While COVID-19 related stress might be winding down in some areas, adolescents will continue to experience heightened
emotions and supporting them in these challenging times of their development will remain important. We asked teens to
talk about their emotional problems and design supportive dialogs with each other. We hope that their stories will help
designers to develop better CAs for adolescents and their contexts, and to promote the use of participatory design methods
to hear perspectives from the user groups they are designing for.
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