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ABSTRACT
Teenagers are in a unique position, having known no other 
reality than the current exploitative model of the data 
economy, and are particularly at risk of harm from it. Using 
a classroom intervention with 31 Grade 9 students, we 
deployed co-created Metaphor Workbooks as a tool to foster 
critical and reflexive thinking about their phones and data. 
Our research advances the HCI community’s understand-
ing of teenagers’ entanglements with the data economy, by 
highlighting how they experience it through their critical, 
reflective, and creative responses. This alludes to ways in 
which future initiatives could better support teenagers in 
developing a critical relationship with data. We identify 
key gaps in their understanding of the data economy and 
emphasize the need for critical data literacy interventions 
to address their limited understanding, complex emotional 
relationships with their phones, and the pervasive influence 
of technology addiction narratives. 
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INTRODUCTION & BACKGROUND
We are tracked and surveilled in our everyday interactions 
by the digital products and services that populate our lives. 
Data generated about us shapes us in a myriad of ways — 
how we see the world (e.g., filter bubbles [5], polarization 
[71]), how we experience our felt environment (e.g. con-
suming all of our capacity for attention [19], stimulating 
emotional responses [30]), the opportunities that are avail-
able to us (e.g. whether you are a target for advertisements 
for university admissions [35] or employment [20]), or the 
way that society treats us (e.g. predictive policing [25] or 
redlining [44]). This is the data economy, described by 
Zuboff as an “economic order based on the dispossession of 
human experience as a means to the prediction and control 
of human behavior for others’ profit” [70].

Teenagers are in the unique position, having known no 
other reality than this current exploitative model of the data 
economy. They are deeply engaged in constructing their 
identities, which often involves consuming large amounts 
of media and exploring how technology and digital services 
can be used to develop, manage, and express their sense of 
self, and imagine their future selves [27, 46, 60]. Driven by 
their developmental need to socialize with peers, teenagers 
increasingly turn to online platforms to fulfill this require-
ment; however, these online interactions often fail to meet 
their social needs [59]. Teenagers are often at the forefront 
of adopting emergent technologies, where their behaviors 
and social customs are influenced by these technologies [4, 
61], making them susceptible to manipulation through their 
data [11, 57]. These activities are situated within and medi-
ated by the data economy, and as such,  uniquely impacting 
teenagers through surveillance capitalism and leaving them 
largely powerless to exert agency over their environment 
[51].

Understandably, the effects of these processes on teen-
agers are becoming an increasing concern  [21, 48, 51, 57, 62, 
64], with some governments and other state actors adopt-
ing prohibition-style interventions to try to limit teenagers’ 
access to technology or social platforms. In Australia, a 
landmark law set to take effect in 2025 will prohibit teen-
agers under 16 from holding social media accounts, placing 
the onus of enforcement on technology companies [23]. 

While the potential impacts remain uncertain, critics worry 
this could do more harm than good by isolating at-risk teens 
from their online communities and diminishing the mobi-
lizing power of youth [23]. New York has adopted a slightly 
more nuanced approach, where by default, youth under the 
age of 18 should only experience content on social media 
from accounts that they follow, in chronological order [13], 
harkening back to an earlier era of the Internet. Phones, 
as teenagers’ primary interface with the data economy, are 
increasingly scrutinized for fostering addictive behaviors 
that contribute to issues like loneliness and disruptions 
in daily life and relationships [36]. While legislating tech-
nology platforms to prioritize the well-being of teenagers 
is an important approach, the Office of the Privacy Com-
missioner of Canada argues that we also need to “empower 
them with the knowledge and agency to navigate digital 
platforms and manage their data safely and with autonomy” 
[48].    This pressing context motivates our research, which 
seeks to contribute new insights into how teenagers under-
stand themselves and their experiences in relation to the 
data economy. Additionally, our research responds to calls 
for further investigation into how best to support teenagers 
becoming “informed and agentic data citizens ” [50].  

How do teens understand the roles that personal data 
and data economy plays in shaping their lives? How do 
they perceive, interpret, and respond to these mediations? 
And, how are teenagers’ dreams, desires, values & anxiet-
ies entangled with the data economy?  In exploring these 
questions and presenting findings from our ongoing work, 
we leverage the visually-oriented pictorial format to fore-
ground teenagers’ voices, both through their creative work 
and reflective writing. 

In our research, we draw on emerging work that 
explores critical data literacy as a new way of teaching and 
engaging high school students with digital data and the 
data economy. Critical data literacy broadly aims to “pre-
pare people to ask the critical questions of data, such as 
how it is constituted and collected, who it benefits, and how 
these process might be reimagined” [52]. The application of 
critical data literacy in an education context is nascent and 
emerging. Early findings have shown success in facilitat-
ing critical conversations about data, the self as data, and 

algorithms [3, 51]. In Canada, current resources for teachers 
seeking to introduce critical data literacy into their class-
rooms take what could be referred to as a ‘harm reduction 
approach’ to digital content and platforms [7, 39] which 
mirror broader trends across a variety of educational con-
texts [26]. Students are taught how to protect themselves 
in online spaces from cyberbullying and from the harm 
that could occur should they post inappropriate or personal 
content online. There is also an extended focus on identi-
fying biased or fake information through the teaching of 
simplified forms of journalistic practices including check-
ing sources and reading laterally [38]. While these skills are 
practical, current resources remain underdeveloped with 
regards to supporting teenagers’ agency and social identity 
within the data economy and lack meaningful integration 
into existing content and curricular goals for teachers. 

This  pictorial reports on a classroom intervention with 
31 Grade 9 students (14–15 years old), spanning five con-
secutive 70-minute English classes, using the data economy 
as the  context to teach the rhetorical concept of metaphor. 
This work is part of a multi-year co-design research project 
at the intersection of co-speculation, teenagers, and the 
data economy.  We are exploring how teenagers can be sup-
ported to develop critical awareness and understanding of 
systems in which they are engaging and acquire more agency 
to operate within and perhaps challenge these systems. We 
collaborated extensively with a high school teacher and 
design researchers, iterating our workshops and activities 
through two prior summer schools, before ultimately arriv-
ing at the final design of the metaphor workbooks used in 
the classroom intervention. 

Our research makes two contributions. First, it 
advances the HCI communities understanding of teenag-
ers’ entanglements with the data economy, foregrounding 
how they experience it through their critical, reflective, 
and creative responses, alluding to the ways in which we 
could and should support teenagers in developing a critical 
relationship with data. Second , we our offer the Metaphor 
Workbook as an alternative research outcome [45, 65, 66] 
(attached as a supplementary material with this publica-
tion), which itself is available to be mobilized more broadly.  



DESIGN RESEARCH APPROACH
Methodologically  this research is grounded in research-
through-design  [16, 67, 68], and employs a co-speculative  
collaborative design research approach that prioritizes the 
perspectives and lived experiences of individuals  [9, 63]. 
Speculative design is a form of design that is intended to 
create discourse and catalyze conversations on what pre-
ferred futures might be, and what they are not, as well as 
questioning present societal norms and technology [1]. Co-
speculation has been demonstrated to be successful in the 
context of teenagers and the data economy, supporting the 
articulation of preferred futures, and an increased sense of 
agency [28, 47, 64]. It is also used as a tool to prompt critical 
reflections on one’s use of technology from research partici-
pants [6, 47].

CREATIVE PRACTICE, REFLECTIVE LEARNING & THE 
CHALLENGES OF WORKING WITH TEENAGERS
Central  to this exploration and use of co-speculative 
methods is the development of tools that utilize creative 
exploration and output by participants as a means of: sur-
facing tacit knowledge of the data economy, scaffolding 
core elements of critical data literacies, and generating 
reflective thinking-through-making [58]  that deepens per-
sonal understanding of these issues. The kind of reflective 
practice that accompanies creative endeavors has been 
shown to enhance emotional intelligence among individu-
als [17], leading to an increased self-awareness regarding 
emotions, moods, and drives, suggesting a reciprocal rela-

tionship between emotional intelligence and reflective 
practices. This is particularly relevant for teenagers who 
are in a critical developmental stage where self-awareness 
is essential for emotional regulation and identity formation.

Moreover, teenagers are complex research partici-
pants. Beyond the challenges of recruitment, which often 
requires establishing trust within diverse communities [2, 
15], the research methodology needs to be carefully consid-
ered, as teenagers tend to provide monosyllabic or vague 
responses to interview questions [2]. Working with teen-
agers in a school setting also presents unique challenges. 
Their behavior can be significantly affected by the pres-
ence of their peers, leading to potential peer pressure and 
conformity. Further, the teacher-student relationship can 
impact the power dynamic between researchers and par-
ticipants, making teenagers more likely to respond in ways 
they think are expected rather than expressing their true 
opinions [15].    These potential limitations, arising from 
conducting research in contexts where teenager’s autonomy 
is constrained, are real and important to acknowledge. Yet, 
prior work has shown that they can be somewhat mitigated 
by participatory research approaches that draw on co-spec-
ulative and creative practices that empower  [56]. Creative  
expressions have been shown to be an effective way to glean 
insights into participants understanding of complex digital 
systems [14, 29]. Storytelling has a demonstrated history 
in HCI as a tool to understand teenager’s entanglements 
with technology [14] and creative writing has been shown 
to facilitate emotional processing among young people [53].  
The process of articulating feelings through creative outlets 
aids in a deeper level of self-reflection, allowing teenagers 
to navigate and communicate their emotional landscapes 
more effectively.

ROLE OF METAPHORS
We see metaphors as a powerful tool for developing criti-
cal literacy of data, and as a medium through which we can 
begin to understand how teenagers experience their entan-
glement with the data economy. Lakeoff and Johnson argue 
that metaphor is more than merely a rhetorical device, but 
“is one of the most basic mechanisms we have for under-
standing our experience” [32:212]. They see the conceptual 
system through which we understand and engage with the 
world as being inherently metaphorical, and as such “the 

way we think, what we experience, and what we do every day 
is very much a matter of metaphor” [32:4]. Thus, the simple 
action of making comparisons between two unlike things 
not only creates social realities but can be a tool to under-
stand everyday experiences and, through imaginative and 
creative processes, express alternative or unknown expe-
riences and contexts. In light of this, the role of metaphor 
in shaping prevailing societal narratives about teenagers 
and their phones is an emerging area of research [33, 42]. 
While, in the context of our intervention, metaphor sup-
ports students in re-examining common experiences and 
actions—forcing them out of familiar patterns of seeing—
to establish the conditions for critical thinking and learning.

CO-CREATING THE CLASSROOM INTERVENTION & 
METAPHOR WORKBOOK
This research is the result of an on-going multi-year 
research project that began in 2022 with the creation of 
a metaphor-based card game that utilized lo-fi personal-
ized data-tracking, and the creation of new technology 
metaphors to teach high-school students about existing 
privacy issues within the data-economy. This card-game 
was developed collaboratively with teens and designers and 
deployed in 2023 as part of a full-day workshop within an 
experimental summer school program, jointly run by Simon 
Fraser University and a public school district in the Greater 
Vancouver area in British Columbia (BC) Canada, for teen-
agers in Grades 9 to 11. The feedback and results from this 
initial workshop were then extended and collaboratively 
redesigned with a Grade 9/10 High-School English teacher 
to create a series of modules for a 1-week workshop that 
critically examined the use of metaphors within the data-
economy for a subsequent summer school in 2024.

Drawing on what was learned from these early work-
shops, we continued to collaborate with the teacher to 
co-create a classroom intervention spanning five con-
secutive 70-minute classes centered around the Metaphor 
Workbook, which we report on in this pictorial. Metaphor 
emerged through our co-creation process as the core frame-
work of our intervention, as it builds on a trajectory of 
prior research that mobilizes metaphor (e.g., [10, 43, 55]), 
and facilitates the instruction of metaphor, which is a cur-
ricular requirement. As such, the intervention is designed to 
integrate into the existing English 9 curriculum, where the 



data economy is used as the context through which we teach 
the concept of metaphor. We employed a variety of creative 
outputs and scaffolding [49] including visual cues, playful 
sentence-stem questions, and emotion wheels, combined 
with direct instruction on the use of metaphor as a rhetori-
cal tool, to generate reflexive creative outputs in a variety 
of forms.  

We designed the Metaphor Workbook to invite engage-
ment in the classroom intervention through its novelty and 
approachability. The workbooks were intentionally crafted 
to be radically different—both materially and aestheti-
cally—from the standard classroom materials teenagers 
typically encounter. We employed playful and evocative 
phrasing and graphics.  We RISO printed them with bright, 
smudging inks on slightly heavier paper, which provided a 
tactile quality that encouraged interaction. The typogra-
phy and graphics were carefully designed to evoke a DIY, 
photocopied aesthetic, creating a sense of playfulness and 
imperfection. This approach aimed to make the workbooks 
approachable and inviting, rather than overly polished or 
intimidating. The workbooks were deliberately designed 
to be written in, pasted into, and personalized, ensuring 
that students felt comfortable modifying them—we wanted 
them to be appropriated. This design choice was reinforced 
by the deployment of two forms of collage in our interven-
tion, which has a low barrier to entry and has been shown 
to facilitate thoughtful, reflective responses in teenagers 
within HCI contexts [37]. 

In this research, we use the phone as a proxy for the 
data economy. Through their phones, teenagers knowingly 
and unknowingly engage with the data economy, through 
features such as social media algorithms, personalized 
recommendations, and targeted advertisements. This col-
lective examination of a single artefact—and its multiplicity 
of entanglements—borrows elements from Haraway’s 
“implosion” method [12] and seeks to aid in developing both 
the literacy and knowledgebase needed to develop meaning-
ful creative outputs for reflection, while subtly embedding 
research questions related to teens understanding and 
entanglement with the wider data economy.  

Classroom Intervention 
On Day 1, teenagers completed a short self-assessment 
survey on phone usage, leading into small group discus-



sions about dependence. They then worked in these groups 
to respond to worksheet prompts that began scaffolding 
critical thinking about how the phone shapes everyday 
experiences through data. 

On Day 2, we introduced similes as a rhetorical con-
cept. Teenagers created similes using animals’ attributes 
to explore their relationship with their phones. They illus-
trated their similes as shadow chimeras using black animal 
silhouettes and charcoal. 

On Day 3, teenagers wrote reflections on their artis-
tic expression from the previous day, explaining how they 
represent their relationships with their phones. They also 
wrote short statements about how they felt carrying this 
creature in their pocket. 

After exploring data’s role in recommendation algo-
rithms and ads, we did a scaffolding activity on emotional 
associations with the phone and the actions that can be 
taken through it. Students created metaphors that captured 
an action that they do with their phone with their emo-
tional associations embedded within it. They illustrated 
these metaphors through collage and wrote short reflective 
descriptions. 

On Days 4 & 5, students finalized their collages and 
answered the following written reflection questions: 

1.	 In what ways do you control your phone, and in what ways does your phone 

control you?

2.	 How do you feel about your relationship with your phone? Is there anything 

you would change if you had the chance?

3.	 How do you define the word “data?” How does your phone use data?

4.	 If you had to offer advice to future generations about cell phones, social 

media, or data, what l would you tell them?

5.	 Imagine the “Shadow Creature” you created came to life. Compose a short 

scene perhaps a scary or funny scene!) describing what it would say or do.

6.	 What did you enjoy about this unit? What would you like to add or change?

RECRUITMENT & ETHICS
This intervention, designed and run in collaboration with 
an English teacher, aimed to support students to develop 
critical data literacy, while also facilitating research on 
teenagers’ entanglements with the data. It was conducted 
in three Grade 9 English classes, with 31 students giving 
informed consent to be research participants. Within the 
framework of our ethics approval from Simon Fraser Uni-
versity’s Research Ethics Board and the school district, we 

were limited to taking field notes and reviewing the stu-
dent’s work. 

The catchment area for the public high school where 
the study took place is highly diverse, with a significant 
immigrant population—more than half of the population in 
the school’s catchment area are first generation immigrants 
to Canada and three quarters of the population are visible 
minorities.   Clearly our study population is not representa-
tive of all teenagers, yet our participant sample is notably 
diverse. 

ANALYSIS
In this pictorial we analyze a subset of the data collected 
through the metaphor workbook. Specifically, we focus on 
the metaphors teenagers created to represent their phone 
use, the accompanying descriptive narratives, and the col-
lages they constructed to visualize these metaphors (Day 
3 and 4). Additionally, we analyze written responses to the 
first 4 reflective prompts completed at the end of the unit 
(Day 4 and 5). 

Researchers took field notes during each classroom 
session. Field notes were reviewed immediately follow-
ing session, and tentative insights were noted in reflective 
field memos [18]. Analysis of the data produced in the meta-
phor workbooks was an ongoing process. We conducted a 
preliminary analysis, searching for emergent, stabilizing, 
and shifting patterns across our data to draw out underly-
ing themes [40]. The 31 workbooks were reviewed and then 
coded by two members of the research team, using a hybrid 
approach involving first deductive and then inductive cod-
ing. With inductive coding, we examined the participants’ 
workbook responses without predefined categories, identi-
fying creative products and written responses, and forming 
themes based on recurring ideas. For deductive coding, 
we applied predefined categories, such as “perceptions of 
data” and “perceptions of control” to identify data that fit 
these existing themes. We held weekly meetings that lasted 
2 hours over several weeks to review and discuss themes in 
our analysis. We also created affinity diagrams to model 
connections and differences among participants. Ulti-
mately, this process yielded three main themes: attunement 
to data & the data economy, processes of shame, and posi-
tive entanglements with the phone & data.

P28’s mythical shadow animal glued over their written responses. 

Teenager’s disected and combined laser cut animal cutouts to 

create their own chimeric creatures that represented their relation-

ships with their phones. 

P30’s mythical shadow animal. P30 made liberal use of charcoal 

and its traces run through all pages of their workbook. 



“Every time I scroll something messed up or 
heart break will always pop up, and when 
it does I watch it, then shows me more 

which is painful to see.” P5

P11

“too much information 
can make the data 

spill out of the screen”

METAPHOR:

FINDINGS

THEME 1: ATTUNEMENT TO DATA 
Many teens expressed awareness of how their phones collect 
and generate data about them to personalize ads and recom-
mendations, and some were able to highlight the influence 
this has on their experiences. This is exemplified in P32’s 
response, which clearly states that “data means informa-
tion” and that their phone uses data to “give me specialized 
ads, sell it for money, and recommend me things”. P4, on the 
other hand, explained this through a personal example of 
how listening to KPOP and searching for it, causes KPOP to 
be recommended to them in other parts of the internet that 
they navigate. 

In their responses some teenagers indicated these 
processes as a positive element, appreciating how algorith-
mically curated feeds would surface new content that they 
liked. P30 describes this as: 

I would define data as having my personal informa-
tion and tracking me. My phone uses my data by 
tracking and changing the ads and reels to some-

thing I personally like.

Others pointed to the consequences that they expe-
rience from the outcomes of the analysis of their data, 
particularly in terms of making it harder to disengage. One 
teenager explicitly pointed to the challenge of trying to have 
agency over the collection of their data: “I control my phone 
by not accepting cookies, my phone controls me by collect-
ing my data” (P11). 

It was also identified how engaging with content, cre-
ates a feedback loop that surfaces more of the same, which 
P1 illustrates the harms of in their metaphor “Anguishing 
View”. This teenagers’ experience is emblematic of how 
social media recommendation algorithms function in rela-
tion to their age group and mental health. These algorithms 
identify and react to age and mental health-related cues, 
often amplifying the amount of distressing content shown 
to teenagers exhibiting signs of depression [22]. 

However, many teens also demonstrated a lack of 
awareness and understanding the ways in which they are 
entangled with the data economy through their phones. 

When probed explicitly on what data is, at the end of the 
intervention, a theme of confusion emerged from some 
teenagers. Students who had otherwise responded cre-
atively and critically throughout the five days, were unable 
to translate this critical reflexivity into a coherent written 
statement. However, this limited ability to articulate a defi-
nition of data in their writing, was not always an indicator 
of a lack of understanding as the same teens demonstrated 
unique, situated knowledge of data through their creative 
metaphor work. For other teens, however, “data” was pri-
marily understood to be mobile internet, or “wifi on the go” 
(P13) or “backup wifi” (P5). 

The findings from this section begin to suggest a lack 
of understanding of data due in part to its intangibility, 
opaqueness, and the passive nature of teenagers’ engage-
ment with the data economy. 

“I define ‘data’ as 
mobile internet, like 
mobile data. I don’t 
really know what it 

means.” P15

METAPHOR:

Anguishing View



Tired Eyed Scrolling
“I am tired at night scrolling.”

“I walk really slow when I’m watching on 
my phone and I slow down because I’m too 
busy scrolling on reels to pay attention to 

where I’m walking.”

“When I’m 
scrolling videos, 
it feels like I’m 
absorbed into 

it like a magnet 
and can’t stop 

scrolling.”

METAPHOR:

P13

P2

P5

Slow-Walk Scrolling
METAPHOR:

THEME 2: PROCESSES OF SHAME
Addiction emerged as a pervasive theme across teenagers’ 
responses, with participants identifying how their phones 
influenced their emotions and daily activities. While some 
acknowledged the benefits of their devices, most expressed 
a sense of being overwhelmed or trapped by their usage pat-
terns. This sense was often described in embodied terms, 
with students highlighting physical sensations associated 
with their inability to stop using their phones.

Loss of control
For many students, phone use felt involuntary: “Every sin-
gle time I continuously scroll it feels like I’m hypnotized 
and confused” (P14). For others, like P4, the experience 
was described as occurring against their will: “I sometimes 
feel like it’s making my eyes tired, and I’m forced to watch 
the videos.” This loss of agency extended beyond emotional 
exhaustion to physical manifestations. One teenager lik-
ened their experience to being physically pulled into their 
device: “It feels like I’m absorbed into it like a magnet and 
can’t stop scrolling” (P5). These descriptions point to the 
relationship between elements in the apps that teenagers 
are using which are designed to maximise attention — such 
as infinite scrolling and algorithmically curated content — 
and their feelings of entrapment.

Teenagers also connected the habitual use of their 
devices to negative outcomes in their everyday lives  , par-
ticularly how it interfered with their sleep. P16 explained: 
“Whenever it’s late, I go on my phone or stay on my PC, and 
even when I get tired, I keep scrolling until I fall asleep.” This 
experience mirrors literature which links teenagers social 
media usage and device usage with reduced sleep quality 
[31, 34]. Additionally, the excessive use of devices often dis-
rupts their ability to focus on schoolwork and impacts their 
grades, as seen in P24’s reflection: “This bad habit led me to 
make mistakes, fail assignments, get a lower grade, asking 
for extension, and makes you unproductive.”  Notably, P13’s 
metaphor collage Slow-Walk Scrolling illustrates how they 
walk slowly, because they’re absorbed in watching short-
form videos. 



Hypontized scrolling

Guilty/Addictive Liking

“every single time I 
continuously scroll it feels like 
I’m hypnotized and confused”

METAPHOR:

METAPHOR:

P16

“I would change the 
way I get addicted to 
my phone. I let my 
phone control me 
with its interactive 
apps which include 
doom scrolling.”

“My collage is supposed to show how I 
surround myself in things I don’t like for 
no particular reason how I put in this much 
effort for things that anger me. I know I 

should just stop but I can’t.”

P17

P15

Struggle for agency
This theme also emerged when teenagers discussed their 
desire to self-regulate the usage of their phones. Attempts 
to claim agency were often framed as acts of personal resis-
tance against design patterns intended to spark or maintain 
engagement—a desire to not let “your phone control you” 
(P3). The following two quotes (P21, P22) illustrate the 
emotionally charged nature of this, and in the case of the 
latter, the complexity of their relationship with their phone:
  

I control myself from not using by just knowing that 
if I use it, it will only hurt me, and my phone can 

control me only when I wait for a notification.

I feel like the phone is the most important object 
to me. If I could change, I would try to get me a 

daily limit for how long I can use it.

P4 provides the following advice for future genera-
tions: 

I would tell them that whenever they feel forced 
or stuck on their phone it’s better to just shut their 
phone down immediately and take a break from it. I 
would also tell them that their phone is just a dead 

thing. It can’t be alive. It’s them who have the 
power to control the phone because they’re humans, 
but it is their choice to let the phone control them 
and it will lead to addiction, or they don’t let the 

phone control them.

It is important to view this desire for agency in con-
text—the online platforms that teenagers are interfacing 
with are designed to use data to increase engagement. 
Teenagers are also more susceptible to manipulation from 
data-driven systems [57], and their developmental needs for 
socialization is turning them to these platforms [59]. These 
findings map to a broader context where recent studies have 
shown that half of teenagers  have attempted to reduce 
their phone use through various means and been unsuc-
cessful [69]. Only two participants identified that their 
battle for control is bigger than the device in their hands. 



Guilt & an addiction narrative
For many participants, their practices with their phone 
were a source of guilt and self-blame. They saw their inabil-
ity to manage their screen time as a personal failing, often 
expressing disappointment in themselves for prioritizing 
social media over more productive activities.

One participant captured this internal conflict suc-
cinctly: “I feel guilty and disappointed at myself for just 
scrolling through social media continuously rather than just 
doing something productive like studying but I can’t stop 
as it is addicting” (P8). Another highlighted the tension 
between enjoying social media and the regret that follows: 
“Sometimes I feel good with my phone. I feel happy, scroll-
ing and laughing across shorts. However, I sometimes feel 
guilty for being controlled by the very thing I wanted to 
control. I just wish I were not so addicted. It’s like a drug.” 
(P24).

In our findings, we emphasized responses connected 
to affect and embodied experiences. However, it is note-
worthy how frequently teenagers framed phone use in 
terms of addiction, mirroring societal narratives. Almost 
all participants described their phone habits negatively, 
often associating them with addictive behaviors, a trend 
observed in prior studies that highlight the influence of the 
addiction narrative in shaping perceptions of device use 
[33]. For instance, in response to Question 4, “If you had to 
offer advice to future generations about cell phones, social 
media, or data, what would you tell them?”, many students 
advised against becoming “addicted.” This aligns with a 
broader cultural discourse that views extensive phone use 
as inherently problematic [33, 42]. As one teen noted, “Don’t 
use it too much because it is bad for your eyes, and don’t let 
your phone control you” (P3), or another (P30) who gave the 
advice: 

I would tell them to be more positive because many 
depressed kids go on social media to pass time. I 
would also tell them to be more careful since there 

are a lot of predators online.

These responses illustrate how teenagers internalize 
and reproduce dominant narratives, even when specific 
harms remain vaguely defined.

In sum, the findings within this theme, highlight how 
data-driven design features not only shape what teenag-
ers engage with and are exposed to, but also influence 
their sense of autonomy, socialization, and how they move 
through and experience the world around them. 

Guilty Scrolling

“I feel guilty and disappointed 
at myself for just scrolling 

through social media continuously 
rather than just doing something 

productive like studying but I 
can’t stop as it is addicting.”

METAPHOR:

P11 expressed a desire for the dark pattern of infinite scroll-
ing to be removed, while P31 clearly identified that this was 
bigger than their own personal failings: “I wouldn’t want to 
change my relationship with my phone so much as I would 
rather change the world’s relationship with social media”.

P8

P21

“ My relationship 
with my phone 

is good and just 
addicting. I would 
change my battery 
capacity, because 
it’s very bad.”



THEME 3: POSITIVE ENTANGLEMENTS WITH THE PHONE 
& DATA  
While much of the discussion centered on the negative 
aspects of phone use, some teenagers also expressed positive 
experiences with their devices. These responses highlighted 
the nuanced role of phones in their lives, pointing to 
moments of joy, emotional regulation, and a deep sense of 
attachment often portrayed through personification.

For some participants the sense of joy they experienced 
while using their devices emerged from the discovery of new 
content facilitated by recommendation algorithms.  While 
for others, this sense of joy derived from their anticipation 
and enjoyment of sharing the content they had discovered. 
This is captured in P3’s metaphor, Excited Scrolling at 
Night, which they describe as: 

I scroll through social media at night before sleep. 
Excited the share funny things with friends.

Some teenagers acknowledged the value of algorith-
mic curation in supporting their emotional well-being. P10 
described how personalized content helped them manage 
negative emotions: 

The posts I see online can be what I am interested 
in. For example, an idol I like, music, and other 
things I am into. If I keep scrolling and continue 

finding posts that pique my interest, then I get calm 
and everything that didn’t make my day good gets 

turned into something calm and peaceful.

 Again, while most participants described a negative 
emotional association with their phone, this was by no 
means a universal experience. These responses highlight the 
complexity of teenagers’ relationships with their phones, 
and through them, the data economy. 

I admire my phone like 
a baby with candy

Joyful Discovery

METAPHOR:

METAPHOR:

P6

P26

“When I am using social media, 
I like to find interesting things 
and I always make fun or joyful 

discoveries.”



Personification
Teenagers also expressed a notable dependence on their 
phones, often framing this reliance in positive terms 
through the attribution of human-like qualities, which 
emphasized the depth of their emotional attachment. This 
connection is encapsulated in P15’s reflection: “It feels like 
we’re co-dependent, but we also rely on each other.” P6 rein-
forced this sentiment with a playful metaphor, comparing 
their admiration for their phone to “a baby with candy,” 
highlighting the joy and their attachment to it. Similarly, 
P10 described their phone as “a little puppy following me 
around,” illustrating its constant presence and how it is per-
ceived as a companion. These reflections underscore how 
phones are deeply integrated into both the functional and 
emotional aspects of teenagers’ daily lives.

“My relationship with my 
phone is like having a 
sibling. My phone likes 
to be stubborn from time 
to time and I cannot do 
anything about it but 

complain.”
P17

Peacefully LikingMETAPHOR:

P10

DISCUSSION

RESOLVING TEENAGERS’ LIMITED UNDERSTANDING OF 
THE DATA ECONOMY
Our findings reveal a disparity in teenagers’ under-
standing of the data economy. While some participants 
demonstrated an awareness of how their data shapes their 
experiences—such as through personalized recommenda-
tions and targeted ads—many struggled to articulate or 
grasp the mechanisms behind these processes or even indi-
cate a sensitivity to data at all. For instance, some equated 
“data” solely with mobile internet or Wi-Fi, highlighting a 
significant gap in foundational knowledge about how their 
interactions with digital platforms—mediated by their 
phones—exists within the broader context of the data 
economy. 

This limited understanding manifested in distinct two 
ways. For some teenagers, a sense of hopelessness emerged 
where they were unable to change their behaviours associ-
ated with their phones. These teens broadly considered this 
as a personal failing, without associating their struggles 
with the data driven design features and algorithms that 
were keeping them engaged. Alternatively, a naivety about 
the nature of the phone as a conduit to external forces led 
them to mythologize their phones, considering them as 
companions with which they were emotionally intertwined. 
This personification was evident in responses where par-
ticipants described their phones as co-dependent partners, 
pets, or objects of admiration. 

These   findings point to a need for interventions that 
demystify the phone and the influence that data and algo-
rithms have on their experience.   For example, emerging 
initiatives and digital applications visualizing the multi-
tude of third parties that ‘follow’ a user’s digital movements 
through the Internet (e.g., [24]) could be leveraged to offer 
increased transiency to teenagers. There is also an oppor-
tunity for researchers to operationalize and extend existing 
concepts in HCI research that support critical understand-
ings of the data economy in future work. A clear example 
of this would be Pierce’s generative concepts of Digital 



Leakage, Hole-and-Corner applications, and Foot-in-the-
door devices, that interrogate the creepiness and social 
acceptability of technologies  [54], and are rich metaphors 
ripe to be explored through creative practice. While highly 
relevant to teenagers, these concepts and interventions did 
not emerge with them in mind. They will require more than 
translation; they will require direct dialogue and co-design 
engagement with teenagers to develop resources that mobi-
lize these concepts. 

There is also a clear and critical need to continue 
the trajectory of research [3, 51] into how to support the 
development of critical data literacy among teenagers in 
classrooms.

THE INFLUENCE OF THE ADDICTION NARRATIVE
The almost universal references to phone addiction amongst 
the participants, whether self-identified, or attributed to 
the behavior of others, highlight the pervasiveness of the 
narrative of phone addiction. This narrative, as Lanette et 
al. argue [33],  is driven by sensationalist media negatively 
framing teenagers’ use of their phones (see also [42]), which  
contributes to feelings of shame and guilt, and promotes 
impractical solutions such as total abstinence. Our find-
ings show that teenagers frequently expressed guilt over 
their usage habits and they proposed self-regulation strate-
gies that placed the burden of control solely on themselves 
without considering the influence of systemic factors. 
These responses reflect a societal framing of device use as 
a personal failing, diverting attention from the systemic 
design features and dark patterns—like infinite scrolling 
and algorithmic recommendations—that foster compulsive 
behaviors. This underscores the need to develop counter-
narratives that shift the focus from individual blame to 
broader structural influences, which would empower teen-
agers to critically evaluate the external forces shaping their 
interactions with technology.   

Future research and practice initiatives in this space 
would benefit from looking into language and perspectives 
which take a holistic, somatic, or systems-based approach 
to understanding addiction. For example, in a trauma-

informed perspective, individuals are asked to reframe 
common moralistic patterns of language such as ‘problem 
behaviors’, ‘disorders’ and ‘symptoms’ to ideas of responses 
and adaptations which foster a greater sense of agency 
for those seeking treatment. Thus, through this trauma-
informed lens,  questions shift from “what is wrong with 
this person?” to “what is happening or happened to this 
person?” which itself can be extended out to questions of 
institutional or systemic abuse [72]. The HCI community 
has already begun operationalizing trauma-informed per-
spectives [8], which suggests opportunities to bring this 
critical reframing—and catalysts for counter-narratives—
into the context of negating the influence of the phone 
addiction narrative with teenagers. 

The ways in which teenagers experience, internalize, 
and respond to narratives about their phone use and the 
data economy are likely shaped by regional media, cultural 
attitudes, and levels of regulatory oversight. Contexts with 
stringent, top-down legislation, such as Australia’s forth-
coming restrictions on teenage social media use [23], or 
British Columbia’s phone ban in schools [41], may create 
different pressures and anxieties when compared to more 
open societies with limited oversight or governance of the 
data economy. This suggests the critical need for multiple 
individual and multi-sited comparative research projects 
by the HCI community to help us better understand the 
experiences of teenagers living in different geo-socio-eco-
nomic-political contexts. 

This research also highlights the need to approach 
interventions with teenagers,    as a vulnerable population, 
with nuance and empathy to avoid exacerbating feelings of 
guilt and instead fostering a critical engagement with tech-
nology. 

ON THE DESIGN OF METAPHOR WORKBOOKS
We found the Metaphor Workbooks to be highly effective 
in using creative practice for supporting critical, reflective 
thinking in relation to the data economy among teenagers 
in classroom environments. The qualities of RISO print-
ing and DIY design aesthetic invited teenagers to make 

them their own. One student received a workbook that was 
bound incorrectly, with pages out of order and some upside 
down. They refused to swap it for a normal booklet, instead 
wanting to keep it as uniquely theirs. Another student 
glued their collage over their written responses (see page 
3), making the choice for themselves regarding what work 
would be reviewed and what would be hidden. The students’ 
responses in these booklets were generative and in places 
demonstrated critical reflexive engagement. This approach 
successfully navigated some of the challenges of working 
with teenagers as research participants, particularly in the 
contexts where they have constrained autonomy such as 
the classroom. We also see opportunities for the Metaphor 
Workbooks to be adapted to more informal environments, 
such as workshops, study groups, youth groups, and camps.

CONCLUSION & FUTURE WORK
This research advances the HCI community’s under-
standing of how teenagers perceive and experience their 
contemporary entanglement with the data economy. We 
highlight critical gaps in their awareness of data and the 
implications of these gaps, alongside the pervasive negative 
influence of addiction narratives. 

Our work also contributes the Metaphor Workbooks 
as a resource for cultivating critical and reflective think-
ing about the data economy with teenagers. In our future 
work, we plan to continue iterating the Metaphor Work-
book designs as we adapt them to work with diverse youth 
populations and educational contexts, including rural 
and homeschool settings. The Metaphor Workbooks also 
exemplify how creative practices such as metaphor can be 
generatively operationalized in data-oriented high school 
interventions. We see strong opportunities, beyond the 
realm of metaphor, to continue co-designing, with teenag-
ers and teachers, creative practices employed to develop 
critical data literacies. More broadly, our research takes a 
critical step toward building educational and pedagogical 
resources that can be deployed by teachers and educators in 
schools or community contexts to empower teenagers with 
greater agency in the data economy. 
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