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ABSTRACT

We investigated changes in and factors affecting American adoles-
cents’ subjective wellbeing during the early months (April - August
2020) of the coronavirus pandemic in the United States. Twenty-
one teens (14-19 years) participated in interviews at the start and
end of the study and completed ecological momentary assessments
three times per week between the interviews. There was an aggre-
gate trend toward increased wellbeing, with considerable variation
within and across participants. Teens reported greater reliance on
networked technologies as their unstructured time increased dur-
ing lockdown. Using multilevel growth modeling, we found that
how much total time teens spent with technology had less bearing
on daily fluctuations in wellbeing than the satisfaction and mean-
ing they derived from their technology use. Ultimately, teens felt
online communication could not replace face-to-face interactions.
We conducted two follow-up participatory design sessions with
nine teens to explore these insights in greater depth and reflect
on general implications for design to support teens’ meaningful
technology experiences and wellbeing during disruptive life events.
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1 INTRODUCTION

The coronavirus pandemic raised concerns about potential negative
impacts on young people’s mental health and wellbeing [14, 28, 71].
School moved online for a large portion of youth in the United
States, with mixed results; many families had to cope with illness
and financial strain; and access to the daily activities and social
interactions that support youth development and wellbeing were
cancelled or severely reconfigured. Early reports suggest young
people of all ages experienced stress, worry, unhappiness, and at-
tention difficulties in the face of these challenging circumstances
[12, 43, 67, 91].

Networked technologies emerged as a lifeline for many youth
during the pandemic, making it possible for them to complete
schoolwork, maintain connections with family and friends, and fill
the unstructured time that opened up in the midst of school closures
and cancelled activities. Despite the evident value of having access
to this lifeline (and we recognize that many youth lack such access),
it is complicated by ongoing societal and scholarly discussions about
technology’s impact on youth wellbeing [32, 35, 40, 63]. Within the
research literature, some studies indicate negative effects, others
show positive effects, and still others show little to no effect at all
(see [61] for a review). Given this mixed research landscape, it is
far from clear whether technology’s increased role in youth’s lives
during the pandemic has ultimately been good, bad, or immaterial
to their sense of wellbeing.

Although research on technology, youth, and wellbeing in-
cludes children from birth through emerging adulthood (e.g.,
[17, 35, 61, 72]), we focus in this paper on adolescence because
of the sensitive period it represents for mental health and wellbeing
[60]. Adolescence also marks a time when technology use increases
as parental monitoring diminishes [41, 75]. Early evidence suggests
that teens’ use of technology increased considerably during the
pandemic [12, 67, 91]. In this study, we pose the following research
questions:

RQ1: What trends do we see in subjective wellbeing within and
across teens during the early months of the pandemic in the US?

RQ2: In what ways are teens’ interactions with technology dur-
ing the pandemic associated with their wellbeing?
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RQ3: How can we approach the design of technologies that
support teen wellbeing during crisis events?

We documented the daily activities, experiences, and feelings of
21 teens living in a metropolitan area in the Northwest United States
over a three-month period to gain insight into technology’s role
in adolescents’ sense of wellbeing during the early months (April -
August 2020) of the coronavirus pandemic in the US. We conducted
in-depth interviews with each participant at the beginning and end
of the study and administered ecological momentary assessments
(EMAs) three times per week for 10 weeks between the interviews.
By the end of data collection, we had conducted 42 interviews and
collected 581 completed EMAs. We used these data to examine daily
changes in individual teens’ wellbeing, technology’s relationship
to these changes, and other key factors that contributed to teen
wellbeing. To explore themes from the interviews in greater depth,
we conducted two participatory design sessions in which a subset
of teens (N = 9) reflected on emergent themes from the empirical
data and engaged in design exercises focused on making technology
more meaningful and satisfying in their lives.

We found an aggregate trend toward increased wellbeing over
the course of the study, but teens varied considerably in their indi-
vidual, day-to-day levels of wellbeing. Participants described several
factors that contributed to or undermined their wellbeing, including
concerns about COVID-19, the transition to online school, increased
time with family, prolonged physical separation from friends, and
experiences with technology. Although technology use took place
within a larger context of concerns and experiences, it nevertheless
emerged as an impactful factor in teens’ pandemic-related experi-
ences. Teens reported an increase in their use of and reliance on
networked technologies since the start of the pandemic, placing
this change in the broader context of a considerable increase in
unstructured, independent time. Using multilevel growth modeling,
we found that how much total time teens spent with technology
had less bearing on daily fluctuations in affective wellbeing than the
satisfaction and meaning they derived from their technology use.
Even when their experiences with technology were meaningful,
teens felt that online communication could not, ultimately, replace
face-to-face interactions with their friends. We explored these in-
sights in greater depth during two follow-up participatory design
sessions, during which teens reflected on the qualities of technology
experiences that are more and less meaningful to them, as well as
those that give rise to satisfying social interactions. We reflect on
the general implications of these insights for design.

This work’s primary contributions are:

1. Empirical evidence showing within- and across-person vari-
ation in American adolescents’ subjective wellbeing during
the early months of the coronavirus pandemic in the United
States. This research is necessary to identify how teens coped
amidst the global pandemic, as well as what factors sup-
port and undermine wellbeing in teens facing disruptive life
events more generally.

2. Empirical evidence demonstrating technology’s complex role
in teens’ experiences of subjective wellbeing during the pan-
demic. Our study joins an emerging and much needed body
of work that uses longitudinal data to examine both between-
and within-person variation in teens’ technology use and
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wellbeing over time. To our knowledge, ours is the first of
these studies to include a measure of meaningful technol-
ogy experiences in addition to the more common measure
of time spent with technology. Consequently, the current
study contributes new insight into the kinds of technology
experiences that teens find more or less satisfying (and why),
and how those experiences relate to individual wellbeing.

2 RELATED WORK
2.1 Adolescent Mental Health and Wellbeing

Adolescence is a time of flux, a period of development accompa-
nied by pubertal and neurobiological changes, increasing cognitive
abilities, reconfiguring parent and peer relationships, and identity
exploration [85]. Within this context of physical, cognitive, and
social change, adolescents are considerably more vulnerable than
younger children to experiencing mental health problems such
as depression and anxiety [60]. Rates of depression spike in early
adolescence and continue to rise throughout adolescence and into
adulthood [11, 85]. In fact, approximately half of lifetime mental
health problems are established by age 14 [96]. The percentage of
adolescents experiencing a major depressive episode (MDE) has
been increasing in recent years [58]. In 2017, 13% of US adolescents
(aged 12-17 years) reported an MDE in the last year [98].

The experience of stressful life events can contribute to mental
health problems during adolescence [13, 60, 85]. The way adoles-
cents cope with stressors is not always optimal, due to increased
emotional reactivity and a decision-making system that is still devel-
oping [60, 84]. Access to strong environmental supports—families,
mentors, peers, schools, religious and civic groups—can help adoles-
cents manage stress and develop resilience, as can a healthy lifestyle
involving good nutrition, exercise, and sleep habits [60, 96]. By the
same token, the lack of adequate supports is likely to exacerbate
the negative effects of stress. The emergence of a global pandemic
in 2020 represents a stressful life event affecting adolescents world-
wide. Although the pandemic has affected all ages, the vulnerability
associated with adolescence warrants attention to its distinct ef-
fects on adolescents. Early research suggests that adolescents have
indeed struggled with mental health challenges associated with the
pandemic [43].

Despite adolescents’ increased vulnerability to stressful life
events, positive youth development scholars remind us that ado-
lescence also represents a period of developmental opportunity,
where, with the right support, youth can develop resilience, posi-
tive coping strategies, and emotion regulation skills that position
them on a path toward emotional health as they enter adulthood
[60]. Self-determination theory (SDT) describes how supports that
meet youth’s three basic psychological needs for autonomy (sense
of initiative, acting in accordance with one’s personal goals and
values), competence (a feeling of mastery, opportunities for learn-
ing), and relatedness (a sense of belonging and connection to others)
result in the promotion of wellbeing and self-motivation [22, 77].
SDT addresses the dimension of wellbeing that relates to meaning
and purpose, which are key to adolescent development and can
act as buffers against stressful life events [20, 30]. Other dimen-
sions of wellbeing include experiences of pleasure and engagement
[19, 25, 78].
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Research has shown that pleasure, meaning, and engagement
each support the two dimensions of subjective wellbeing: cognitive
and affective wellbeing [25, 79]. The former addresses the cognitive-
judgmental dimension of wellbeing (one’s assessment of overall
life satisfaction), while the latter addresses the emotional aspect of
wellbeing (how positive or negative one feels in the moment) [24].
In the current study, we examine both dimensions of adolescents’
subjective wellbeing and the experiences—including technology-
based ones—that affect them.

2.2 Technology and Adolescent Wellbeing

Research on the effects of technology on adolescent wellbeing is
mixed (see [61] for a review). Some studies have found a negative
relationship between technology use and indicators of adolescent
mental health such as depression and anxiety (e.g., [6, 10, 89, 90]);
some have found positive effects (e.g., [21, 74]); and still others
have found little to no relationship between technology use and
adolescent wellbeing [18, 36, 65].

One reason for these contradictory findings is the blunt method-
ological approach of largescale, cross-sectional surveys that look
at aggregate-level trends across adolescents) [35, 63]. The differ-
ential susceptibility to media effects model (DSMM) proposed by
Valkenburg & Peter [92] illustrates why this approach can be mis-
leading, masking the complexity of adolescents’ relationships to
the various devices and platforms they use daily. The DSMM posits
that media (including interactive technologies) are used differently
across youth and will have different impacts on individual youth
depending on their individual dispositions, developmental level,
and the social contextual factors associated with their media use.
According to this model, studies that focus on aggregate-level ef-
fects will necessarily miss the person-specific uses and effects of
technology.

Researchers who have begun to incorporate individual variation
and longitudinal data into their study design (e.g., [2, 6, 18, 36, 64])
contribute to our emerging empirical understanding of the com-
plexity associated with technology’s impact on adolescent well-
being. For instance, Beyens et al. [2] found considerable variation
in the effects of social media use on momentary affective well-
being across individual adolescents. By surveying adolescents six
times daily for one week, the researchers found that passive social
media use could have negative, neutral, or positive effects on well-
being depending on the individual adolescent. The researchers also
found differences in the relationship between social media use and
wellbeing according to the type of platform used. This and other
studies (e.g., [36, 64, 73]) demonstrate that variations in individual
adolescents and the specific ways they interact with technology
matter [35]. These studies also point to the value of gathering data
from adolescents at multiple points across time in order to identify
individual-level patterns in technology use and its relationship to
wellbeing. Prior to this work, the vast majority of research on teens,
technology, and wellbeing involved cross-sectional data [63]. Yet,
even these newer studies still primarily focus on time spent using
technology—particularly social media—rather than the quality of
teens’ time with technology. In the current study, we examine both
time spent and teens’ satisfaction with the technologies they use
the most.
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2.3 Designing for Adolescent Wellbeing

In the last decade, HCI researchers have become increasingly in-
terested in designing for personal wellbeing, as evidenced by work
in the areas of Positive Technology [76], Positive Computing [8],
Positive Design [23], and Experience Design [29]. This work repre-
sents a movement away from an emphasis on usability and engage-
ment in HCI and toward greater consideration for the promotion
of meaningful activities that support and sustain wellbeing [37, 46—
48, 54, 68, 88]. For example, Mekler and Hornbaek [54] focus on
meaning as a core dimension of wellbeing and present a framework
for the experience of meaning in human-computer interaction. In
another recent example, Peters et al. [68] draw on the three basic
psychological needs of self-determination theory (SDT)—autonomy,
competence, and relatedness—[22] to present a model of wellbeing-
supportive design, called Motivation, Engagement, and Thriving in
User Experience (METUX).

HCI research has also begun to focus on how people use tech-
nology to support their wellbeing during stressful life events
[34, 50, 55]. For instance, Liu et al. [45] investigated how chronically
ill children used networked technologies to stay connected to their
peers and maintain a sense of normalcy in their lives. Similarly,
Maor and Mitchem [49] found that mobile technologies played an
essential role in meeting hospitalized adolescents’ learning, com-
munication, and wellbeing needs. In another example, Iacovides et
al. [34] examined the role of gaming during difficult life experiences
and found that games gave participants a needed break from the
stress at hand, helped them to work through their feelings about
the current situation, and provided them with social connection.

Building on such work, researchers have begun to explore the po-
tential of games to support adolescent mental health [15, 16, 53, 62].
Virtual reality (VR) has also been a focus of recent design work
to support adolescent wellbeing [5], as well as pediatric patient
support [44] and investigations of wellbeing more generally [9].
With respect to designing for wellbeing in the specific context
of COVID-19, Riva et al. [76] draw on the Positive Technology
framework to identify technological strategies to support wellbeing
during COVID-19. They identify VR, m-Health tools, video games,
and social exergames as specific types of technologies that can
be designed to reduce stress and increase positive feelings (VR,
m-Health), induce feelings of flow and awe (VR), and support con-
nectedness among individuals and groups of people (social VR,
m-Health, video games, and social exergames). In the current work,
we investigate the types of interactive experiences that adolescents
turned to during the pandemic to support their wellbeing, and we
reflect on how their experiences can inform the design of future
technologies to support adolescent mental health.

3 METHOD

The current study answers growing calls to apply methods that un-
cover rather than gloss over individual variation in young people’s
technology use and its impact on their wellbeing [2, 35, 64, 92]. We
used in-depth interviews and ecological momentary assessments
(EMAs) in combination to examine the individual experiences of
teens during the early months of the coronavirus pandemic (April—
August, 2020) in the United States. This mixed-method approach
provided insight into aggregate and individual trends in teen
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Table 1: Participant demographics

Participant Percentage (N = 21)

Demographic

Age (years) 14yo: 19%, 15yo: 28.6%, 16yo: 19%, 17yo: 23.8%, 18yo: 4.8%, 19yo: 4.8%

Grade (US)) 8th: 4.8%, oth: 23.8%) 10th: 23.8%, 11th: 19.4%, 12'h: 14.3%, First year university: 4.8%
Race/Ethnicity White: 42.8%, Asian: 19%, Hispanic or Latina: 9.5%, Black: 4.8%, Other/mixed ethnicity: 23.8%
Gender Female: 47.6%, Male: 47.6%, Non-binary: 4.8%

wellbeing, daily experiences affecting wellbeing, and the particular
role played by teens’ interactions with technology. Engaging a
subset of teens in follow-up participatory design sessions provided
the opportunity to share emerging themes with them, further refine
and explore those themes, and use the resulting insights to identify
design implications for supporting teens’ positive technology
experiences and subjective wellbeing during disruptive life events.

3.1 Participants

We recruited 22 teens from a metropolitan area of the Northwest
United States. One participant dropped out of the study during data
collection, resulting in a total of 21 teens aged 14-19 years (M =
15.8 years). Inclusion criteria for participation in the study were
age (13-19 years), residence in the same metropolitan area, and at
least somewhat reliable internet access. Approximately half of the
teens (N = 11) were recruited from an afterschool science program
composed of youth from diverse racial, socioeconomic, and cul-
tural backgrounds. The remaining 10 teens were recruited through
Twitter and word of mouth in the first and last authors’ social and
professional networks. Table 1 shows the demographic breakdown
of participants. All participants received financial compensation
for their participation in the study.

3.2 Data Collection Procedures

Data collection started on April 15, 2020 and ended on August 27,
2020. At the start of the study (April 15), both public and private
schools in the area had been closed since March 12, and a stay-at-
home order had been in place since March 23. In early May, the area
moved into Phase 1 of a reopening plan, which allowed for some
outdoor recreation but no social gatherings, and the stay-at-home
order remained in effect. In mid-June, the area moved to Phase 2,
which allowed for socially distanced gatherings of no more than
five people per week. The study ended in Phase 2.

The three researchers (first, second, and fourth authors) who
interacted directly with the teen participants were experienced
in conducting interviews and participatory design sessions with
adolescents. All study procedures were approved by our university’s
Institutional Review Board.

3.2.1 Semi-Structured Interviews. Each teen participated in two
semi-structured interviews via video conferencing approximately
12 weeks apart. Interviews ranged in length from 43 - 118 min-
utes. The interview protocols included questions about participants’
daily activities, technology use, family and peer interactions, school
experiences, sleep patterns, news consumption, and feelings and
general reflections about the unfolding coronavirus pandemic and

its impact on their lives. The second interview included questions
inviting participants to reflect on changes and consistencies in the
aforementioned topic areas. In this interview, we also displayed sev-
eral visualizations of participants’ daily responses to EMA questions
about their technology use and wellbeing, inviting them to reflect on
the patterns they observed (see 3.2.2). In these questions, we asked
teens to describe their reasons for rating certain app experiences
(e.g., with Instagram or Netflix) as more or less satisfying, providing
insight into how participants used different applications, how they
defined satisfaction, and how their definitions related to wellbeing.
All interviews were audio recorded and transcribed verbatim.

3.2.2  Ecological Momentary Assessments. Between the two inter-
views, we administered ecological momentary assessments (EMAs)
to participants via their mobile phone three times per week for 10
weeks. EMAs enable the gathering of intensive, in-situ data across
time, increasing recall of daily experiences in comparison to ret-
rospective accounts and enabling researchers to track variation
within and across individuals over time [61, 80, 86]. During the
10-week period, we alternated the days of the week on which we
administered surveys in order to gain as full a perspective as possi-
ble on teens’ daily experiences and feelings. Participants received
daily surveys at approximately 11am, a time by which most of them
were awake (interview data determined that sleep patterns were
varied) and early enough for them to recall their activities from the
previous day. The overall compliance rate was very high: 96.8%.

The EMA questions mirrored the questions asked in the inter-
view and were intended to track participants’ in-situ experiences
and wellbeing levels over time. The technology-related questions
asked participants to report the amount of total time they had spent
with technology during the previous day, time spent on individual
applications (e.g., Instagram, YouTube, Zoom), and satisfaction rat-
ings for each app experience (0 = not at all satisfying; 100 = very
satisfying). Following Verduyn et al. [93], we measured affective
wellbeing with the question “How do you feel right now?” (0 =
very negative; 100 = very positive). In addition, we asked partici-
pants how lonely, worried, and connected to others they felt, all
dimensions of subjective wellbeing [38, 79]. To measure cognitive
wellbeing, we administered the Satisfaction with Life Scale [24] at
the start and end of the study. Possible scores range from 5 (ex-
tremely dissatisfied) to 35 (extremely satisfied) [66]. We used the
second interview (3.2.1) to confirm the accuracy of participants’
EMA responses and to give them the opportunity to explain the
reasoning behind their answers.

3.2.3 Participatory Design Sessions. At the conclusion of the in-
terview and EMA data collection sequence, we invited all teens
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to a two-hour participatory design session via video conferencing.
This approach provided an opportunity to explore in greater depth
major technology-related themes that surfaced in the interviews
and EMAs. Seven US-based teens participated (3 in session one, 4
in session two), as well as two additional teens from a concurrent
study taking place in Germany (session two). Each design session
focused on a specific theme related to technology and wellbeing
that emerged from the interviews and EMAs. The first session fo-
cused on how to avoid the feeling of wasted time with technology,
and the second focused on enhancing the meaningfulness of on-
line social interactions. We started each session with exemplary
quotes from the interviews, inviting teens to discuss their ideas
surrounding these topics with each other and generate design ideas
for addressing the issues. The quotes were displayed on Padlet, an
interactive website allowing users to add notes and drawings to a
digital sticky note wall. Drawing on best practices from design work
with children and teens [3, 4, 27, 94, 95], each session progressed
through a series of idea-generation questions using digital sticky
notes, which prompted the co-designers to discuss and remix each
other’s ideas. We recorded both sessions, wrote analytical memos,
and preserved the digital artifacts, including images of the sticky
wall and exports of the text.

3.3 Data Analysis

3.3.1 Interview Analysis. We used thematic analysis to analyze the
interview transcripts [7], adopting both emic and etic approaches
[51] to identify themes that were emergent in the data (emic) and
related to our research questions and related work (etic). The last
author reviewed five transcripts to generate an initial “start list”
of codes [57], which were then shared and refined through discus-
sion with the first and second authors. The final coding scheme
(see supplementary material) captured themes related to sources of
stress, experiences of loss, and supports for wellbeing. Technology-
related codes captured themes related to teens’ patterns of tech-
nology use and their reflections on the positive and negative di-
mensions of technology in their lives. Adopting a consensus coding
approach [42, 82], the three researchers individually coded three
transcripts and came to consensus on appropriate code application.
They divided the remaining transcripts and entered their coding
and narrative memos into Dedoose. Through frequent discussion,
the researchers ensured that codes were applied accurately and
consistently. We shared emergent themes related to technology
with participants of the two participatory design sessions as a form
of member check on the validity of our findings [42, 51].

3.3.2 EMA Analysis. We defined a set of a priori questions for
quantitative analysis, drawn from the first two research questions
guiding the study and emergent themes from the interview anal-
ysis. We used these questions to determine both descriptive and
inferential statistical procedures. The descriptive procedures in-
cluded generating individual growth trajectories of the wellbeing
measures (how do you feel, how connected, how worried) for each
participant, as well as calculating individual means, standard devia-
tions, and ranges for each participant on each measure [81]. The
inferential procedures included a paired-samples t-test to deter-
mine average change in life satisfaction between the start and end
of the study. We fit a series of linear mixed models to determine
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whether aspects of teens’ technology use (time spent and satis-
faction with technology) were associated with changes in their
affective wellbeing over time. The models included random inter-
cepts to account for within-person correlation and random slopes
to allow for heterogeneity of association between persons [39]. In
each model, we controlled for age and gender due to prior work in-
dicating differences in technology use based on these demographic
categories [74]. An anonymized dataset is available for researchers
who wish to replicate our analyses (see supplementary material).
All quantitative analyses were conducted in R version 6.3.2.

3.3.3 Design Session Analysis. We generated and triangulated
salient themes using the session recordings, researchers’ analyti-
cal memos/notes, and design artifacts [1, 97]. The research team
(first, second, and fourth authors) used these sources as the basis
for a series of collaborative discussions about the way participants
responded to and elaborated on the focal themes in their sessions.
Through these discussions, we documented the degree to which
the themes resonated with participants and the various ways they
extended the themes through the design exercises. We used the
resulting insights in conjunction with relevant prior work (e.g.,
[31, 54]) to reflect on implications for the design of meaningful
technology interactions.

4 RESULTS

Our interviews revealed that the pandemic had affected nearly ev-
ery aspect of teens’ lives—school, family, friendships, organized
activities, leisure time, technology use, exercise, and sleep. A de-
tailed account of the changes in each of these domains and how
they affected teens’ wellbeing is far beyond the scope of the current
study. Our primary purpose in this paper is to examine technol-
ogy’s relationship to teen wellbeing during the pandemic. At the
same time, focusing exclusively on technology-based experiences
overlooks the broader context of teens’ lives that inform varia-
tions in their sense of wellbeing, including the distinct role played
by technology [70, 83, 87]. Therefore, as we report the results of
teens’ subjective wellbeing, we draw on data from the interviews
to illustrate the many non-technological factors they discussed in
relation to how they felt on any given day during the pandemic. We
use participant identification numbers (with the prefix SP—study
participant) to identify direct quotes rather than names to protect
participants’ privacy.

4.1 Variation and Change in Teen Wellbeing

4.1.1  Overall Movement in a Positive Direction. Teens started
the study (April 2020) with considerable variability in their self-
reported satisfaction with life (cognitive wellbeing), ranging from
dissatisfied (3 teens) to very highly satisfied (2 teens) [66]. A paired-
samples t-test showed an aggregate-level trend toward increased
cognitive wellbeing between the beginning and end of the study
(#(18) = 2.939, p = 0.0087), though there was considerable variation
in life satisfaction between participants at each timepoint (Mrjpe;
=22.47, sd = 5.96; Mjmez = 25.58, sd = 5.12).

A comparison between teens’ descriptions of their daily expe-
riences at the time of their first and second interviews surfaced
notable changes that likely contributed to this general trend. In their
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first interview, all teens spoke about common adolescent experi-
ences and activities that had either been cancelled or severely pared
down, such as in-person school, sports practices and competitions,
music rehearsals and trips, college campus visits, afterschool and
summer jobs, driver’s education classes, and high school graduation.
These widespread cancellations left many teens feeling disoriented
by the lack of structure in their lives and without a clear purpose.
SP05 (boy, age 18, 122 grade) reflected: “I don’t have anything I'm
aiming towards or have to do, so it’s kinda just..I'm sitting idle”

By their second interview, many teens had resumed some of
the activities that had been cancelled at the start of the pandemic,
bringing back some of the familiar patterns from their pre-pandemic
lives. SP22 (girl, age 15, 10th grade) was able to play volleyball again,
albeit in a restricted, socially distanced format. SP02 (girl, age 19,
college freshman) and SP17 (boy, age 17, 12th grade) had found
hourly jobs. SP11 (girl, age 16, 10th grade) got her driver’s license
and was able to get together with her friends in person. SP20 (girl,
age 17, 12th grade) also spoke about meeting up with friends for
socially distanced picnics since the weather had improved and state
restrictions on public gatherings had eased. In light of the fact that
not being able to see their friends was the most frequently cited
pandemic-related challenge in the first interviews, being able to
see friends again was particularly welcomed by those teens who
had done so by their second interview.

4.1.2  Fluctuating Feelings Within And Across Teens. As seen in Fig-
ure 1, teens varied considerably in how positive they felt on any
given day during a 10-week period between April and August 2020.
We saw similar within- and across-participant variation in how con-
nected and worried teens felt throughout the 10-week period (see
supplementary material). Table 2 shows the results of regressing
Feel on time for each participant in our sample, as well as the means,
standard deviations, and ranges for individual participants. (Equiva-
lent statistics for how connected and worried teens felt are available
in the supplementary materials.) These data illustrate the variation
in wellbeing across teens (differences in means and ranges), as well
as the variation within individual teens over time (several teens had
large standard deviations and ranges). A majority of teens did not
display a statistically significant trend in either a positive or nega-
tive direction for any of the wellbeing measures. Of those teens who
did show a trend, more teens moved towards increased wellbeing
(increased positive feelings and connectedness, decreased worry),
mirroring the results reported in 4.1.1. We showed participants
their individual growth charts in the second interview and invited
them to reflect on the patterns they saw. Below, we describe the
most salient aspects of teens’ lived experiences that affected how
they were feeling from day to day.

COVID-19. Many teens observed higher-than-usual levels of
worry and pointed to the pandemic as the primary reason. These
teens were concerned about uncertain futures, including the possi-
bility of themselves or their family members getting sick. SP02 (girl,
age 19, college freshman) lived alone with her mother, who did
late-night shift-work in a factory. She reflected: “I worry about my
mom constantly, especially when she goes out. . .I don’t know what
I would do like if we did have like a scare or something like that”
SP03’s (girl, age 17, 11th grade) worry became a reality when her
father fell ill with COVID-19 (thankfully, he made a full recovery).
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Table 2: Summary statistics (Mean, (standard deviation),
range), slope estimates, and 95% confidence intervals (CI) de-
rived from regressing Feel (How do you feel right now?) on
time for each participant (N = 21).

ID M (sd) range Estimate (CI)
SPO1 71.1 (12.1) 50-89 0.45 (0.34, 0.57)*
SP02 54.9 (26.9) 10-90 0.03 (-0.45, 0.51)
SP03 83.7 (8.5) 50-92 -0.05 (-0.15, 0.06)
SP04 77.4 (7.3) 60-90 0.11 (-0.02, 0.25)
SP05 67.5 (5.6) 56-82 -0.11 (-0.21, 0)*
SP06 31.0 (20.1) 0-76 -0.16 (-0.63, 0.3)
SP07 87.1 (7.2) 69-100 -0.09 (-0.2, 0.03)
SP08 54.1 (17.6) 15-81 0.03 (-0.26, 0.32)
SP09 61.3 (16.8) 20-85 0.2 (-0.1, 0.51)
SP10 84.6 (17.4) 28-98 0.02 (-0.15, 0.19)
SP11 57.5 (21.1) 20-91 -0.41 (-0.74, -0.07)*
SP12 67.7 (19.7) 27-99 -0.68 (-0.94, -0.43)*
SP13 91.9 (5.8) 79-100 -0.08 (-0.18, 0.03)
SP15 44.0 (10.9) 25-70 0.37 (0.16, 0.58)"
SP16 70.8 (10.1) 40-82 0.19 (0.07, 0.31)*
SP17 78.8 (17.7) 40-100 0.72 (0.54, 0.89)*
SP18 85.3 (13.5) 52-100 0.19 (-0.05, 0.43)
SP19 69.4 (11.7) 27-83 -0.03 (-0.17, 0.11)
SP20 73.8 (9.9) 54-90 0.08 (-0.09, 0.26)
SP21 78.7 (25.8) 25-100 0.59 (0.15, 1.03)*
SP22 75.4 (8.9) 60-90 -0.1 (-0.24, 0.03)

*Indicates change over time in a statistically significant direction
(p < .05).

Her mother was an essential worker and could not risk getting sick,
so it fell to SP03 to care for her father by giving him his medication
and monitoring his breathing. For SP04 (girl, age 16, 10th grade), her
worry was more generalized: “I think the biggest challenge is that
no one knows the future. No one knows what’s going on, so I can’t
ask an adult for. . . I can’t be like, ‘When’s this going to end, what’s
going to happen?” SP04 noted that her stress was magnified by
encountering regular updates and discussions about the pandemic
on social media, where she also saw stressful news about the Black
Lives Matter protests and the US presidential election campaigns.
School. Next to COVID-19, school was the second most
frequently-cited source of worry for teens. Although the majority of
teens said they had less work overall—something they appreciated—
the work that they were assigned and the way online classes were
managed created new sources of stress. Especially for teens attend-
ing public school, work was often assigned at the start of the week
for students to complete at their own pace. SP22 (girl, age 15, 10
grade) reflected on why this arrangement did not work for her:
“.. having to try to figure out a lot of stuff by myself has been a
huge struggle with online school...I think the biggest is just there’s
no hands-on, face-to-face interaction, which is really, really hard”
Family. Family emerged as both a source of comfort and a source
of stress for the teens in our sample. SP13 (boy, age 14, gth grade),
who consistently reported high levels of wellbeing throughout the
study (see Figure 1), characterized increased family time as a distinct
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Figure 1: Individual plots of participants’ daily responses to “How do you feel right now?” (0 = very negative; 100 = very
positive) over the 10 weeks of EMA surveys. Linear trend lines are overlaid to summarize general trends.
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benefit of the pandemic: “I feel a little bit more boost in self-esteem
and generally more happy being around family” In contrast, other
teens described existing family tensions that were magnified by
everyone living in close proximity during lockdown. SP11 (girl, age
16, 10! grade), who reported feeling increasingly negative during
the study (see Figure 1), reflected: “I think me and my mom have
always clashed. As much as I appreciate her being home a lot to
hang out with me, I think that me and her have never been able to
actually hang out and not fight for a whole day”

Friends. In addition to family, friends played an important role in
how teens felt from day to day. Teens were grateful that they could
maintain some form of connection with their friends online, noting
that it helped them to feel connected. Still, they mourned not being
able to hang out with their friends in person. SP22 reflected: “I think
honestly, just not being able to go out and socialize and stuff has
been the most challenging part, just ’cause I'm missing my friends
all the time” Extroverted teens seemed to experience the greatest
sense of loss, as SP21 (nonbinary, age 14, gth grade) explained: “I get
a certain energy out of seeing my friends because I'm an extrovert,
and so it kind of hurts to not be able to see my friends. ..”

Self-disposition. Teens varied in the general attitude they brought
to the pandemic, with some able to adapt to the changes in their
lives while others struggled. SP13 reflected: “The first couple days I
was kind of shocked about what was going on, and then I kind of
adapted to it and kept on rolling on.” SP15 (boy, age 16, 10" grade)
said that he had never felt much stress related to the pandemic,
explaining: “I'm kind of a stress-free person. . .A lot of the time is
pretty much as stress free as [it] can be...” This stance stood in
stark contrast to SP21, who experienced anxiety and depression
before the pandemic: “COVID has drastically changed who I am as
a person, who I wanna be as a person, how I'm going to take care
of myself. All of that. And so that’s really, really intense for me”

4.2 When Time Opens Up and Life Moves
Online

4.2.1 Free Time and Time Sinks. The cancellations and pared-down
activities resulting from the pandemic left teens with a lot of extra,
unstructured time. Whether teens felt good or not about their use of
time often related to how they approached their use of networked
technologies. Among those teens who offered positive assessments,
they typically described using technology to pursue new or existing
interests. For instance, SP01 (boy, age 15, 10! grade) was inspired
by seeing examples of video-game editing on Instagram and de-
cided to develop his own video-editing skills. SP12 (boy, age 15,
gth grade) was using his newfound time to work on his computer
programming and geocaching badges for Boy Scouts. Siblings SP04
(girl, age 16, 10th grade) and SP07 (boy, age 14, oth grade) were deep-
ening their knowledge of music in a variety of on- and offline ways.
SP04 was participating in an online songwriter’s lab and practicing
her ukulele. SP07 was exploring orchestration and reading about
music composition.

Networked technologies were equally central to those teens who
felt less positive about how they were spending their time. Although
all teens valued having their devices to keep them connected and
entertained, many of them were critical of how and how much they
were using technology. SP09 (girl, age 15, 9" grade) reflected: “I
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kind of wish I wasn’t using my phone as much, just doing stupid
things. I'll be re-watching old TV shows or playing dumb games,
and I don’t really know what else to do.” Like SP09, several teens
struggled to find ways of using technology that left them feeling
satisfied rather than wondering what they had to show for their
day.

4.2.2 Time Spent vs. Time Well Spent with Technology. Our analysis
of the EMA data revealed that teens’ levels of satisfaction with their
technology use related directly to their daily reports of affective
wellbeing and feelings of connection to others. We asked teens to
list their four most frequently used applications during the previous
day and rate how satisfying their experiences were with each one
(0 = not at all satisfying; 100 = extremely satisfying). We used the
average of these four ratings as the primary independent variable in
two linear mixed models predicting changes in affective wellbeing
(measured with the question “How do you feel right now?” 0 =
very negative; 100 = very positive) and connectedness to others
(0 = not at all connected; 100 = very connected). Controlling for
gender and age, we found that each 10-point increment of the
average level of technology satisfaction reported was associated
with a 3.8-point difference in teens’ affective wellbeing (95% CI:
2.3,5.8; p < 0.0001) and a 4.0-point difference in teens’ feelings of
connectedness to others (95% CI: 2.2, 6.1; p < 0.0001). Notably, in
two separate linear mixed models, neither total time spent with
technology (95% CI; -0.9, 0.9; p = 0.94) nor total time spent on social
media (95% CI: -1.6, 2.6; p = 0.59) predicted statistically significant
differences in affective wellbeing, controlling for gender and age.
(See supplementary materials for tables of all fitted models.) These
results indicate that how satisfied teens felt with their technology
use mattered more to their sense of wellbeing than how much time
they spent with technology.

In their second interviews, we asked teens to reflect on how they
approached rating their technology use as more or less satisfying.
Teens consistently reported that they reflected on how good they
felt after using a particular application. What made them feel good
varied across platform and according to their purpose for using
it. On platforms like Netflix, YouTube, and TikTok, teens typically
considered how much they enjoyed the content they had watched.
Several teens observed that even if they had started off enjoying the
content, they sometimes ended a session feeling dissatisfied because
they felt they had watched for too long. For instance, SP05 (boy,
age 18, 12th grade) rated YouTube sessions as being least satisfying
when he found himself watching a series of videos that played
automatically after the video he had gone to YouTube intentionally
to watch: “I would only be watching a couple of videos a day if
it weren’t for all the random stuff I watch in between all those
[intentionally chosen] videos.”

Another factor that many teens considered was how much they
had learned while using a particular platform. SP20 (girl, age 17, 12th
grade) explained why she consistently rated Instagram as highly
satisfying: “Instagram keeps me engaged and shows me things I
didn’t know about” Related to the satisfaction of learning some-
thing new was the feeling of accomplishing something challenging,
which was mentioned most often by teens who played video games
or pursued their interests like music composition, video editing,
and merit badges. SP08 (boy, age 16, 11! grade) reflected on the
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satisfaction he experienced from playing Runescape and earning
XP (experience points) as he moved to higher and higher levels. He
explained: “I want to be able to feel like I accomplished something
that day. And that feeling of getting that one level, even though
it’s online, it’s. . .pixels all put together, it feels very accomplishing
and it’s kind of very satisfying”

Whether using video chat, private messaging, or social media,
teens often gave high satisfaction ratings to the time they spent
online with friends. For instance, SP03 (girl, age 17, 11th grade)
explained why she gave her highest satisfaction ratings to FaceTime
conversations with her friends: “It’s just like I miss them so much
so like, any time I get to FaceTime or get to see their faces, it’s
satisfying to me. It makes me happy” Not all interactions with
friends were equally satisfying, however; teens sometimes gave
lower satisfaction ratings to online conversations with friends if
they had argued or did not have anything to talk about.

4.2.3  Facetime is Not Face-To-Face. Teens typically pointed to com-
municating with friends as the most valued function of networked
technologies during the pandemic. Schoolwork, entertainment, and
pursuing interests were also highly valued, but talking to friends
helped address the deep sense of interpersonal loss that many teens
were experiencing during lockdown. At the same time, all teen par-
ticipants observed that, ultimately, technology was not an adequate
substitute for in-person interaction.

Teens explained the inadequacy of online peer interactions by
pointing to the fact that their pre-pandemic online interactions were
fundamentally grounded in their shared, in-person experiences. For
many teens, a large portion of their online communications before
the pandemic revolved around talking about what was going on at
school and in other aspects of their shared offline lives or making
plans to meet up in person. Without the ability to hang out in
person, there were fewer reasons to reach out online. SP05 (boy,
age 18, 12th grade) noted the lack of conversation topics since the
start of the pandemic: “[Communication with friends] is way less
frequent because there’s just less to talk about, I guess. Before
coronavirus, we would talk about homework and what’s going on
at school. . .the content just isn’t there for a good, nice conversation.”
To address the challenge of having nothing to talk about online,
some teens turned to games or game-like experiences. For instance,
SP16 (girl, age 15, 10" grade) and her friends started using House
Party, which allowed them to play games like trivia and Apples to
Apples during their video calls. SP02 (girl, age 19, college freshman)
started playing Minecraft with her friends.

Several teens directly compared online and offline communica-
tion to explain why the former often felt less satisfying to them
than the latter. SP02 noted the energy that results from sharing the
same physical space and witnessing the same events as they unfold:
“... that energy that we have when we’re meeting in real life isn’t
the same as when you’re texting someone.” SP22 (girl, age 15, 10th
grade) reflected on the challenges presented by reduced social cues
online: “For me, it’s hard to just read emotions and stuff over text,
and I'd much rather just see [my friends] in person” These quotes
address the visceral quality of in-person communication that teens
missed since moving the bulk of their peer interactions online.
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4.3 Going Deeper with Design

4.3.1 Time (with technology) Well Spent. The first design session
drew out specific aspects of the ideas surrounding meaningful tech-
nology that surfaced in the interviews and EMAs (4.2.1 and 4.2.2).
Participants identified with the interview quotes we shared with
them, reflecting on how easy it was to sink time into technology
use without meaning to do so. One participant wrote on the Padlet:
“Sometimes when I’'m on my phone time flies by so fast and I don’t
realize that until a lot of time has went by until after. Then I end up
regretting wasting my time on doing nothing when I could’ve done
something fun” In addition to the distraction of technology, partici-
pants also mentioned that the removal of structure made them feel
somewhat adrift. One sticky note stated: “Personally, I work well
when I have lots of assignments and when I'm in a higher-stress
environment. Now that I don’t have many deadlines or important
tasks, I find it harder to stay motivated.”

The group of teens discussed ways of addressing these issues,
which led to ideating features of an application or tool that would
help with scheduling and time management. There was a strong
focus on providing some structure while avoiding rigidity and ad-
justing to personal needs. One sticky note mentioned: “having
cushions [of] time so if you mess up or it takes longer than ex-
pected you don’t feel stressed out” Another strategy for providing
time-management support—as opposed to punishment—involved
incorporating social aspects into the technology. One note read: “It
would be cool if I can share my reminders with someone so even
if I wouldn’t want to do that I can have someone do it with me or
remind me.” The teens also proposed features that would help users
engage in personally meaningful activities during their downtime
while avoiding the feeling of wasted time. One sticky said: “It would
be cool if my calendar app gave suggestions of activities for when I
have free time.” This idea, endorsed by all participants, illustrates
how teens were not simply interested in tools to help them get work
done; they also wanted support finding value in their non-work
uses of technology.

4.3.2  Meaningful (virtual) Connections. Drawing on themes from
4.2.3, the second design session focused on deepening connections
with friends and acquaintances during social distancing restrictions
and other complicating factors of the pandemic. During the session,
participants discussed the different dimensions of connection dif-
ficulty, from not having as much to talk about with close friends
to not interacting with most of one’s classmates at all. Mirroring
themes from the interviews, one sticky note said:

“[...] when I'm at school everyday, there’s something
new that I also experience everyday which then makes
it easier to have a conversation with my friends versus
me being at home, I noticed that my friends and I
would have less to talk about over facetime because
we were both home so often”

Participants also reflected on how the pandemic had severely
curtailed interactions with acquaintances. As SP09 (girl, age 15, 9t
grade) explained “. . .other than your like close friends, you kind
of have fallen out of contact with a lot of other people, other than
like seeing their Instagram posts. [. ..] It’s harder to stay in contact
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Figure 2: A design session participant’s digital sketch of a
social VR experience.

when there’s not school you’re seeing and interacting with people
all the time”

Participants ideated strategies to increase connectedness, such as
playing games, watching movies, and texting at regularly resched-
uled times. Through their discussion, they converged on design
ideas to facilitate a sense of co-presence, shared experience, and
conversation topics with both close friends and acquaintances. The
co-designers turned next to developing ideas for a system “[...]
that gives suggestions on what a group of people would like to do
together based on each individual’s interests. A virtual reality setup
where you can meet up with friends and go on trips together” VR
was identified as a promising technology for generating a feeling
of shared experience. Another note elaborated:

“[the VR system] would allow friends to meet up in
locations around the world. You could input some of
your hobbies and favorite places and it could suggest
places to go and things to do with different friends.
You could also just let the technology pick for you
and go somewhere [in VR] without knowing where.”

Participants also suggested that the system have a variety of
multiplayer games and that users would be able to specify which
populations they wanted to be able to interact with (friends, ac-
quaintances, classmates, the neighborhood, and so on). Participants
noted that such a system could help to expand the diminished social
worlds they were experiencing during the pandemic. The session
concluded with co-designers detailing the features and sketching
their designs, including the various options for VR experiences,
such as a beach, movie theater, or outdoor Parisian cafe (see Figure
2). These design concepts reinforced the idea that teen participants
were feeling the lack of in-person interaction with their friends
and trying to find the means to forge stronger social connections,
yet finding the current options an insufficient substitute to being
physically present.

5 DISCUSSION

The current study contributes new empirical insight into teens’
wellbeing and technology use during the early months (April - Au-
gust 2020) of the coronavirus pandemic in the United States. Pairing
in-depth interviews with daily ecological momentary assessments
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(EMAs), we were able to identify changes in subjective wellbeing
within and across teens over time; key factors that played a role in
these changes; and the specific role of teens’ daily technology use.
Although many factors affected teens’ wellbeing during this pe-
riod, including the transition to online school, prolonged separation
from friends, and direct experiences with or concerns about COVID-
related illness, we found that technology played a meaningful role
and shaped other aspects of teens’ experiences (e.g., as a lifeline to
friends). A major contribution of this study is empirical evidence
describing the kinds of technology experiences that teens find more
or less satisfying, as well as evidence demonstrating that the satis-
faction and meaning that teens derive from their technology use is
more important to their daily levels of subjective wellbeing than
the amount of time they spend using technology. To the best of
our knowledge, ours is the first study to incorporate a measure
of meaningful technology use in a longitudinal investigation of
the connection between teens’ technology use and wellbeing (see
[2, 63]).

By inviting teens to reflect on their reasons for rating technology
experiences as more or less satisfying, we were able to identify key
characteristics associated with teens’ meaningful technology use.
Several of these characteristics align with prior work exploring
meaning in human-computer interactions, such as the feeling of
wasted time when scrolling purposelessly online and the value
of connecting with others and accomplishing something effortful
(e.g., [54, 88]). The three psychological needs associated with self-
determination theory (SDT), which form the basis of Peters et al’’s
[68] Motivation, Engagement, and Thriving in User Experience
(METUX) model, were particularly salient in teens’ descriptions
of satisfying and unsatisfying technology use. Consistent with the
need for competence, teens pointed to the satisfaction they felt after
learning something new online (e.g., video editing, music arrange-
ment) or accomplishing something challenging, such as in a video
game. Many of teens’ less satisfying technology experiences seemed
to undermine their autonomy, such as through the dark pattern [59]
of YouTube’s auto-play that left many teens feeling as though they
had wasted their time without having anything substantive to show
for it. Online interactions with friends were consistently rated as
highly satisfying, reflecting the importance of relatedness to well-
being. These three psychological needs—competence, autonomy,
and relatedness—support the meaning orientation to happiness
and wellbeing [69]. Other orientations, such as engagement and
pleasure, were also evident in teens’ descriptions of their satisfying
technology experiences [19, 25, 78]. For instance, they spoke about
being absorbed in the challenge of advancing to a new level in a
video game (engagement) and the enjoyment they received from
watching a good movie on Netflix (pleasure).

Another contribution of the current study is the empirical insight
gained from using EMAs in combination with qualitative interviews
to examine teens’ reactions to the coronavirus pandemic over time.
In light of the pandemic’s recency, our study represents one of the
first examinations of common patterns and individual differences in
teen wellbeing (see also [12, 43]). We demonstrated that teens faced
many common stressors during lockdown, such as COVID-related
worry, transitioning to online school, family tensions, separation
from friends, and technology over-use, as well as many of the same
supports, including emotional support from friends and family, and
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entertainment, communication, and learning opportunities through
their networked technologies. At the same time, our interviews
revealed that similar stressors affected teens differently, and some
teens experienced unique stressors, such as having a parent with
COVID-19 or pre-existing anxiety and depression. These differences
gave rise to considerable variation across teens’ individual growth
trajectories depicting daily fluctuations in positive feelings, sense
of connection, and worry (see Figure 1, Table 2).

These insights will be useful to inform targeted interventions
to support teens in response to the pandemic and during disrup-
tive life events more generally. Teens who lack strong, supportive
family relationships or friendships, and teens with pre-existing
mental health challenges such as anxiety and depression appear to
be most vulnerable and in need of support. Those teens who enjoy
positive family relationships, have maintained strong connections
with their friends, and did not experience prior mental health chal-
lenges may not need additional support. These findings align with
existing knowledge of key risk and protective factors associated
with adolescent wellbeing [60].

The general trend toward increased wellbeing between April
and August 2020 is cause for some optimism with respect to teens’
resilience amid the pandemic and can also be used to inform in-
tervention efforts. Insights from the second interview and teens’
reflections on their EMA responses over time suggest that factors
contributing to teens’ increased wellbeing included being able to
see some of their friends in person, resumption of extracurricular
activities (even if in a limited capacity), and becoming psychologi-
cally habituated to a new way of life. Thus, interventions should
account for what has helped teens during the course of the pan-
demic and strive to incorporate, as much as possible, comparable
supports.

We also present several design implications drawn from our
empirical findings and participatory design sessions with teens.
We intend for these implications to inform future design work
exploring technology solutions to support teen wellbeing, both
during disruptive life events such as the current pandemic and
more generally in teens’ everyday interactions with technology.

1. Time management should emphasize purpose over productiv-
ity. The extra time and lack of structure associated with the
pandemic left teens struggling to manage their time well.
They were highly aware of their increased time with tech-
nology and expressed feelings of guilt for regularly spend-
ing more time than anticipated online. Although teens ex-
pressed the desire to decrease what they perceived as wasted
time with technology, prior work has shown that block-out
mechanisms—a common design solution for limiting time
with technology—typically frustrate users and interfere with
their autonomy [88]. Therefore, we suggest that designers
consider features that check in with users during the course
of their technology use, inviting them to reflect on the qual-
ity of their experience and whether they are accomplishing
what they set out to do. To further support a sense of auton-
omy, users could decide on the timing and type of check-in
question/s they would like to be asked. Drawing on an idea
from our design work, the check in could provide suggestions
for alternate activities, whether with or without technology.
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This suggestion aligns with prior work that aims to support
user aspirations and goal setting over punishment [31, 47, 48].
The overarching aim is to support users in their quest to feel
that their time with technology is time well spent, including
“downtime” that does not have a specific outcome or goal.
This is particularly important in the context of a pandemic
that increased teens’ unstructured time considerably.

2. Support the discovery and development of deeper interests. We
found that teens who had existing hobbies they could engage
in during the pandemic were able to use their newfound time
to pursue their interests more deeply. In contrast, those teens
who lacked strong, pre-existing interests (or were unable
to engage in them due to the circumstances) were more
likely to feel a sense of aimlessness in their days and with
their technology use. Particularly at a time when teens may
not have access to their usual resources or social groups,
we encourage designers to explore features that connect
teens with ideas or activities they could pursue in greater
depth. For instance, instead of automatically playing the
next queued video, platforms like YouTube could offer users
suggestions for hobbies they might pursue in relation to
the video they just watched, as well as online communities
that could provide them with mentorship to support and
sustain their pursuits. This suggestion complements prior
work that reimagines recommender systems with the goal
of supporting user agency and autonomy (e.g., [26, 56]).

3. Expand and enrich teens’ shrinking social worlds. Our sec-
ond design session addressed teens’ feelings of loss around
their diminished social worlds and their feeling that online
communication lacked the richness of their face-to-face in-
teractions with friends. Many youth were only talking to
close friends that they knew well and expressed regret about
being out of touch with their acquaintances. In line with prior
work (e.g., [5, 9, 76]), the teen co-designers identified social
VR as a promising technology for connecting friends—both
close friends and acquaintances—around a shared, enjoyable,
and meaningful experience. They felt the immersive expe-
rience of VR would make for a more satisfying interaction
than video chat, and the potential to engage in a variety of
different activities would give them something to talk about
and share with their friends. When designing social VR ex-
periences for teens, we suggest designers consider how to
identify and connect teens based on common interests (keep-
ing in mind safety concerns related to youth and networked
technologies), the type of peer connection (close friend vs.
school acquaintance vs. online-only interaction), and how
to coordinate schedules to meet in a virtual world. Incorpo-
rating game-like features could further facilitate feelings of
connectedness around a shared goal [34].

5.1 Limitations and Future Work

The current work demonstrates the importance of study designs
that account for individual variation over time in teens’ wellbeing
and technology use, as well as the value of using complementary
qualitative methods, such as semi-structured interviews, to shed
light on the person-specific factors underlying longitudinal trends
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[51]. Despite its strengths, such an approach is time intensive, which
limited the number of participants we could include in our study.
Although we strove to recruit a demographically diverse group
of teen participants, our sample is limited to a single geographic
location in the United States. Moreover, 12 participants (57%) had at
least one parent with a graduate degree, indicating a relatively high
average socio-economic status (SES) in the sample. Our sample was
relatively diverse with respect to race, but African Americans were
under-represented. In light of early research indicating differential
impacts of the pandemic across SES and race [33, 43, 52], future
research is needed to examine whether the patterns identified in
the current study are apparent in teens representing different de-
mographic groups. We also encourage HCI researchers to use the
design implications discussed here as the basis for future longer-
term design work with teens around technologies that support
meaning and wellbeing, both during stressful life events and in
more regular, everyday life experiences.

6 CONCLUSION

Through interviews and ecological momentary assessments (EMAs),
we show teens’ diverse reactions to the coronavirus pandemic and
the specific role played by technology. We identified key factors
affecting teen wellbeing during the early months (April - August
2020) of the pandemic in the United States: pandemic-related worry,
the transition to online school, increased family time, decreased
time with friends, and teens’ individual dispositions. As teens filled
their newfound and newly unstructured time with networked tech-
nologies, the association between their technology use and well-
being had more to do with the level of satisfaction they derived
from their technology use than the amount of time they spent us-
ing technology. We used these empirical findings and follow-up
participatory design sessions with teens to suggest a set of design
implications to increase the meaningfulness of teens’ technology in-
teractions by instilling a sense of time well spent and by supporting
satisfying social interactions. Although these design implications
are generated from and targeted to stressful life events such as the
current global pandemic, we believe they can be applied effectively
to teens’ technology interactions in non-crisis periods.
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