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Abstract

Methods: Participants in the study provided informed assent (and parental informed consent) for researchers to follow them and
passively observe their self-generated content on Instagram, TikTok, Facebook, and X (formerly known as Twitter). Guided by
Bronfenbrenner’s social ecological biopsychosocial model, the research team created a codebook incorporating prior
cyberethnographic observation of self-generated social media content. After codebook refinement, coders (research staff and
student research assistants) were trained through multiple rounds of test coding, and the codebook was applied to participant data
with periodic quality control measures to ensure interrater reliability.

Results: The study sample includes 344 participants (mean age = 13.89 years) with a total of 4,886 participant-months coded by
28 coders between April 2023 and June 2025. Interrater reliability agreement scores (AC1) have shown strong interrater
reliability; For Year 1, scores were Facebook 0.89, Instagram 0.89, TikTok 0.88, X 0.87, and combined 0.88; for Year 2:
Facebook 0.95, Instagram 0.96, TikTok 0.96, X 0.96, and combined 0.96.

Discussion: This project provides replicable guidance to categorize social media data from adolescent participants using human
coders who can contextualize content through longitudinal observation. The method that our team chose and followed paved the
way for many strengths to be recognized as well as lessons learned by our team that allowed for adaptation and growth to occur.
This granted the team the opportunity to recognize the importance of the chosen methodology, which ultimately led to the
conclusion of showing the relationship social media and socio-emotiona wellbeing along with the need for further research to be
explored on this topic.
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Abstract

Introduction: Adolescent social media research has primarily focused on frequency of platform use
and self-report measures. There has been limited focus on the self-generated content posted by
adolescents and how this might relate to their wellbeing. This manuscript describes a researcher-
observed codebook for characterizing adolescents’ self-generated content in a longitudinal sample.

Methods: Participants in the study provided informed assent (and parental informed consent) for
researchers to follow them and passively observe their self-generated content on Instagram, TikTok,
Facebook, and X (formerly known as Twitter). Guided by Bronfenbrenner’s social ecological
biopsychosocial model, the research team created a codebook incorporating prior
cyberethnographic observation of self-generated social media content. After codebook refinement,
coders (research staff and student research assistants) were trained through multiple rounds of test
coding, and the codebook was applied to participant data with periodic quality control measures to
ensure interrater reliability.

Results: The study sample includes 344 participants (mean age = 13.89 years) with a total of 4,886
participant-months coded by 28 coders between April 2023 and June 2025. Interrater reliability
agreement scores (AC1) have shown strong interrater reliability; For Year 1, scores were Facebook
0.89, Instagram 0.89, TikTok 0.88, X 0.87, and combined 0.88; for Year 2: Facebook 0.95, Instagram
0.96, TikTok 0.96, X 0.96, and combined 0.96.

Discussion: This project provides replicable guidance to categorize social media data from
adolescent participants using human coders who can contextualize content through longitudinal
observation. The method that our team chose and followed paved the way for many strengths to be
recognized as well as lessons learned by our team that allowed for adaptation and growth to occur.
This granted the team the opportunity to recognize the importance of the chosen methodology,
which ultimately led to the conclusion of showing the relationship social media and socio-emotional
wellbeing along with the need for further research to be explored on this topic.

Keywords: methodology, social media, adolescents, qualitative coding, codebook creation,
cyberethnography
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Introduction

Social media has become a cornerstone of adolescent daily life, with 96% of U.S. teens aged 13-17
reporting daily internet use and 46% engaging with platforms “almost constantly”.* These platforms
(e.g., TikTok, Instagram, Facebook, and X) offer adolescents unprecedented opportunities to interact
with peers,? explore their identities,® and access global culture.*

Uncovering what specific content adolescents choose to post online is crucial, as it reflects lived
experiences, developmental priorities, and cultural contexts.>® Current methods to capture
displayed content which include content analysis and ethnography. Within content analysis, there is
objective coding but with limits to what meets our criteria.” Ethnographic studies of social media to
date primarily focus on a narrow topic.® To address this gap, the present study focuses broadly on
cyberethnography of adolescents’ social media postings. In this study, we conceptualize social
media posting as Self-Generated Content (SGC), defined as material that is created and shared by
adolescents themselves on social media platforms. Our research group proposes a novel
cyberethnographic codebook designed to systematically categorize adolescent self-generated social
media content across platforms, grounded in the lived experiences of teens’ posts.’

Adolescence is a pivotal developmental period marked by milestones such as identity
exploration,®! intimate friendship-building,***?
commonly mediated through social media. However, existing tools for analyzing adolescent online

and cultural socialization**—all of which are

behaviors often lack the granularity to capture these developmental processes. Our codebook fills
this gap through creation of a self-generated content categorization (coding) scheme informed by
Bronfenbrenner (1979)’s ecological model. Ranging from individual experiences to broader cultural
systems, we unpack layers of contexts that may emerge from teens’ self-generated posts in the
following section.

Adolescent Social Media Posting and Development

Engagement with cultural trends, politics, global issues, and social norms situates teens within
broader digital and societal contexts. Adolescents prepare for adulthood by understanding social
norms and gaining insight into the world around them.™! By posting sociocultural content,
adolescents explore civic engagement and political views and test their values and beliefs within the
context of society. Engaging with these topics online and participating in larger communities allows
adolescents to express and reinforce their values, helping them feel understood and validated
within their social and societal contexts.” This sense of validation fosters a greater sense of
belonging and safety,’ which in turn enhances their self-esteem and emotional well-being.*’

Interactions with family, peers, and romantic partners reflect immediate social ecosystems. One of
the core developmental tasks during adolescence is the formation and maintenance of meaningful
interpersonal and social relationships. Social media plays a significant role in this process, serving as
a platform where adolescents can share aspects of their personal lives and sustain social
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connections.®? These interactions often begin within the family unit, where adolescents engage in
intimate relationships and shared activities. It is common for adolescents to post content about
family events or milestones, as these interactions form the foundation of their social networks, with
44% of U.S. teens reporting that they post content about their family on social media.?* As
adolescents spend more time outside the home, particularly in school, they learn to navigate and
build friendships with classmates and peers in environments separate from their families.?

Institutional activities support adolescent development by providing structure, fostering social
connections, and creating opportunities for personal growth.?*® Participation in these activities
also contributes to identity development by allowing youth to explore and express aspects of
themselves within institutional frameworks; joining a basketball team, for example, offers the
opportunity to learn the sport, while also conferring the identity of a basketball player.
Furthermore, these activities offer social opportunities for adolescents to gain in-group affiliation
(e.g., being a member of the junior varsity basketball team). Social media may extend this process
by providing a space to publicly display and reinforce these identities.?*

Adolescent behaviors specifically displayed on social media, including self-presentation, identity
exploration, and sharing of personal achievements, reflect adolescents’ developmental imperative
to construct a coherent self-concept and assert autonomy.™ Guided by the psychosocial task of
identity formation—a hallmark of adolescence®*®—teens use platforms to experiment with roles,
express authenticity, and document milestones. For instance, self-presentation through curated
selfies and photos, or candid mental health disclosures, allows adolescents to negotiate how they
are perceived by others, while identity-related posts enable them to explore and affirm marginalized
aspects of their identity.**? Furthermore, these activities scaffold identity integration, bolster self-
esteem, and enhance emotional regulation—processes that underpin socio-emotional well-being.”

In the digital age, social media provides a key avenue for maintaining peer relationships.
Adolescents use social media not only to interact with friends but also to update their social status,
share group activities, and express romantic interests.” For example, posting pictures or updates
about time spent with friends or significant others allows adolescents to communicate and reinforce
social bonds. Posting relational content online is crucial for adolescents' socio-emotional well-
being.?* Adolescence is a time for learning social norms and building identity, and sharing
experiences with peers, family, or romantic partners on social media reinforces a sense of
belonging. By publicly validating their social identities, adolescents strengthen their connections to
important social groups.® These interactions also provide feedback and validation, which are
essential for boosting self-esteem and feelings of belonging.* Moreover, posting relational content
helps adolescents navigate social norms and satisfy their social needs. These fulfilled needs
promote overall well-being by fostering secure attachments, emotional resilience, and a positive
sense of self.

Building on the developmental foundations with the existing research on adolescents’ social media
use, we introduce an adolescent-centered, cyberethnographically informed codebook that
objectively captures adolescents’ SGC across four major platforms. Our ultimate goal is to create
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reliable, replicable categories to be used in future analyses about how posting specific content on
social media influences adolescent well-being.

Methods
Creating the Codebook

To categorize the themes in adolescents’ online posts, the research team created a detailed
codebook aligned with Bronfenbrenner’s ecological systems model (Figure 1).* Our codebook was
designed to be applicable for posts made across four platforms: Instagram, Facebook, X, and TikTok.

The initial version of this codebook was informed by the lab’s prior research on adolescent posting
behaviors. Between 2019 and 2022, the lab conducted a study that directly observed 145 youth
over two years through social media monitoring and dense cyberethnographic field notes.* These
field notes were used to identify common patterns and themes across participants, informing the
development of the codebook for the present study. The team identified five overarching themes in
adolescents’ social media posts that reflect developmental processes unfolding across each
ecological level (Figure 1): self-expression, relationships, activities, environment, and online
behavior. Table 1 presents the complete codebook of themes, including subcodes and examples.
Appendix 1 includes sample posts and the applicable codes for each post.

Self-expression includes content focused on portraying the individual adolescent user, such as
photos of themselves, posts promoting personal work or ventures, discussions of mental well-being,
and expressions of personal identity. This theme aligns with the individual level of Bronfenbrenner’s
nested ecological model, as it reflects the adolescent user's personal characteristics, experiences,
and self-concept.

Relationships include posts featuring or discussing family, friends, or romantic partners, such as
selfies with a friend, group photos, or family portraits. This theme reflects the “interpersonal” level
of the nested ecological model, representing immediate social networks and reciprocal relationships
that directly shape an individual’s development.

Activities includes content about extracurriculars, jobs, volunteering, and hobbies. This theme
aligns largely with the “institutional” level of the ecological model, as these activities occur in
structured settings, such as schools, workplaces, and community organizations. These institutional
settings provide opportunities, resources, and social contexts that shape individual development.

Environment captures aspects of a person’s physical surroundings that may reflect or influence their
physical, mental, or socioemotional well-being. This includes posts about individual items, such as
pets or food, as well as broader settings, like schools or outdoor spaces, that may be linked to well-
being. This theme corresponds to the “environmental” level of the ecological model, encompassing

https://preprints.jmir.org/preprint/84461 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Boyd et d

immediate, community, and cultural contexts that shape an individual’s experiences and
development.

Online behaviors capture actions performed specifically on the internet, including sharing mass
media content and engaging with online trends. This category also includes online behaviors
intended to increase engagement with a post or profile. In our adaptation of the ecological systems
model, we conceptualize posting behavior as occurring within an overarching digital ecosystem:;
therefore, behaviors enabled by digital infrastructure and specific to online contexts align with the
largest “systems” level of this model.

Codebook Refinement and Back-Coding

These five major themes formed the preliminary codebook, which was first implemented in April
2023. Over the first year of coding, the codebook was applied to all collected data and continuously
refined to address emerging patterns and discrepancies, ensuring that codes both accurately
reflected the data and had strong interrater reliability. This refinement process was done through
frequent team meetings to discuss and compare coding between posts reviewed by multiple coders.
All updates were carefully documented in a shared document between the team to maintain a
timeline of revisions for future reference. The codebook was finalized once no new emergent codes
were identified by any coder during the coding process, indicating theoretical saturation. After
multiple iterations, the codebook was finalized in June 2024. All subsequently collected data was
coded using this final version.

To ensure consistency across the dataset, all data coded before the codebook was finalized (April
2023 to June 2024) was systematically back-coded according to the final codebook. Using the
documentation of all codebook changes, the study team created a detailed guide for coders that
included a comprehensive list of changes and instructions on how to address these changes while
back-coding. The back-coding process, which ran from July to December 2024, took place alongside
ongoing data collection. See Figure 2 for a timeline of codebook development and application.

Data Collection Tools

Research Electronic Data Capture (REDCap) is our primary data collection tool, chosen for being
accessible, flexible, and secure. REDCap is a free, web-based, open-source platform that is HIPAA
compliant and hosted on our institution’s servers. REDCap allows research teams to create multiple
customizable forms for data collection and coding tracking and provides storage for the repository
of coding data.

To view participants’ social media accounts, we created multiple study-specific profiles on each
platform (Facebook, Instagram, TikTok, and X). Study accounts use fictitious names and photos
designed to resemble typical user profiles and are periodically updated with posts. This approach
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reduces the likelihood of being flagged as bots or inadvertently revealing participants’ involvement
in the study. Multiple profiles were also created in advance to serve as backups in case of
accessibility issues. With parental consent and minor assent, we request to follow participants’
accounts on each platform using the study profiles during enrollment and conduct six-month follow-
ups to verify that the information remains current. All research team members use the same
accounts for data collection.

Unit of Analysis and Contextual Coding Procedures

To ensure consistency in coding, our team first defined the unit of analysis—the portion of a social
media post that would be coded. In this study, the unit of analysis is the entire self-generated post,
including its media (e.g., photos, videos), audio, and captions. Because our focus is on content
created by participants, comments are not thematically coded. However, on platforms where
engagement is visible, coders record the number of comments the participant writes, reacts to, or
responds to, providing additional insight into how participants interact with their own posts.

Our team employs a holistic approach, using participants’ shared social media accounts and other
publicly available data to properly code each post. When needed, coders are instructed to gather
contextual information from any of the participant’s social media accounts followed by the study
team. Coders may also reference other public information, such as usernames of tagged individuals,
to support coding determinations. For example, if a post features the participant alongside another
similarly aged individual, it might be unclear whether this person is a friend or a family member. By
reviewing the participant’s social media history, a coder may observe that this individual only
appears in family-related posts. Additionally, a publicly visible username may reveal a shared last
name, suggesting a familial relationship and allowing for more precise coding.

Coders are encouraged to explore social media platforms and the broader internet to contextualize
posts to identify online trends, interpret online vernacular, or understand niche or unknown
references. For instance, if a participant mentioned going to an “LARP event”, a quick Google search
could reveal that “LARP” stands for “live-action role play”. Coders are also instructed to use search
tools and platform-specific features—for example, TikTok’s shared public audio function—to identify
trends or clarify content. However, coders are strictly prohibited from using personally identifiable
information in any online searches and are instructed not to collect or record data from accounts
that have not explicitly consented to participate in the study.

Study Design
This project and team are a part of a larger longitudinal observational study that is conducted over

the course of 24 months, using a mixed methods study design consisting of both qualitative and
quantitative data collection.”
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Participants

The participants in this study are adolescents aged 13-15 from the state of Wisconsin who have at
least one active social media profile on Facebook, X, Instagram, and/or TikTok. Each participant
when joining the study shares their social media platforms and is followed by the study specific
profiles mentioned above. This team then goes into each participants’ profile every month to code
and collect the data.

Coding Team

Our team began coding study data in April 2023, with the initial coding conducted by research staff
with backgrounds in adolescent medicine, public health, and psychology. Beginning in September
2023, undergraduate student research assistants were hired to assist with data collection. The size
of the coding team has fluctuated over the course of the study based on workload and coder
availability. As of the time of writing, 28 coders have contributed to data collection, each
participating for at least four months.

Coder Training

First, our study team developed a comprehensive coding guide to support coders in both learning
the coding process and referencing updated procedures throughout the project. The guide was
designed to be highly visual and easy to navigate, and included screenshots of social media and data
collection platforms, step-by-step coding instructions, troubleshooting strategies. Any updates to
the coding process are immediately reflected in the guide, which is used as the definitive reference
to ensure consistency across coders and throughout the data collection process.

Coders begin training by meeting one-on-one with the lead study team member who reviews the
coding process and explains each code in detail. Coders then practice applying this codebook to a
sample social media post with the assistance of their supervisor to assess their understanding.
Using the coding guide and codebook, coders then complete a training exercise by coding 24 pre-
selected social media posts (six from each platform). Upon completion, a REDCap report identifies
agreements and discrepancies between their coding and the answer key, created by their supervisor
(Beresford et al., 2022). Each coder then meets with their supervisor to review results post-by-post,
discussing agreements, discrepancies, and refining their understanding of the codebook.

Coders who achieve at least 80% agreement with the master coder begin official data collection
under close supervision to address any lingering questions. While most coders reach this threshold
after the first round, those who do not repeat the process with a new set of posts. As of writing, no
coders have required more than two rounds, though a third set of posts was prepared as a
contingency.

https://preprints.jmir.org/preprint/84461 [unpublished, non-peer-reviewed preprint]
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Coding

Coding is conducted monthly for each participant, with each 30-day interval following enrollment
representing an observation period. Participants are followed for 24 observation periods as part of a
larger longitudinal, multi-method study.*” Content is coded from participants’ Facebook, Instagram,
TikTok, and X accounts (Figure 3).

Assigning Coding

We assign coding using REDCap’s Data Resolution Workflow, a feature typically intended for formally
flagging data issues (e.g., missing, incorrect, or invalid values). This workflow enables users to open
a query attached to a specific data field, assign it to another user, and track its resolution. Although
not designed for this purpose, our team adapted the feature to assign coding tasks to individual
team members.

Coding is organized by “participant-months,” where each unit represents one month of coding for a
single participant. At enrollment, each participant’s full coding schedule was programmed into
REDCap for the duration of their study participation. When a participant-month became due, it
appeared on REDCap’s calendar.

To make assignments, the data manager reviews the calendar daily to identify participant-months
scheduled for coding. For each assignment, the manager opened a query in a form on the
participant’s profile, specifying the participant-month to be completed. Coders accessed their
assignments through the Data Resolution Dashboard by filtering queries by their username.

Quality Control

Given the volume of data, number of coders, and duration of the study, it was essential to establish
rigorous procedures to ensure data integrity. To support accuracy and consistency, our team
implemented annual interrater reliability checks, double-coding procedures, and weekly alignment
meetings.

Annual interrater reliability checks. Each year, we randomly selected six participant posts from
each social media platform (Facebook, Instagram, TikTok, and X), yielding a total of 24 posts. All
active coders independently coded each post, and the results were compiled and assessed using
Gwet’s First-Order Agreement Coefficient (AC1), which is well-suited for evaluating interrater
reliability with binary outcomes and multiple raters.® A passing threshold was set at >80%. If this
threshold was not met, the team completed a second round of interrater coding and recalculated
the AC1 score. These checks were typically conducted each spring and repeated annually for the
duration of the study.
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Double-coding. To ensure ongoing reliability, 10% of participant-months were independently coded
by two coders across the duration of the study. This practice allowed our team to identify
discrepancies, minimize individual bias, and refine coding schemes through discussion and
consensus. This process enhanced the credibility of the analysis and supported more rigorous,
replicable findings.

Weekly team meetings. Our team holds weekly meetings to keep coders aligned on the codebook
and informed about any protocol or administrative updates. Each week, one coder shares a social
media post with the team—typically one that is challenging to code or raises questions about
applying specific codes. The coder presents the post along with their coding decisions,
interpretation, and any questions about applying the codebook to unique features of the content.
Team members then share their own coding determinations, and the group discusses discrepancies
until reaching consensus. This practice helps the coding team refine their understanding of how
codes are applied and highlights areas where additional clarification may be needed in the coding
guide.

Concerning Content Protocol

Because two of our principal investigators are mandated reporters, our study team has both a legal
and ethical obligation to comply with mandated reporting requirements.* To support this, we
developed a standard operating procedure (SOP) for how to identify and report content on
participants’ social media profiles that might meet reporting criteria. Our SOP ensures that any
reportable content is identified and escalated to the investigators in a timely and responsible
manner.

For the purposes of this study, concerning content is defined as posts that referenced suicidality or
self-harm, sexual or physical abuse, or threats of harm or violence toward others. Such content can
appear in the participant’s own words or in reposted material that suggests the participant may be
at personal risk of harm. Notably, concerning content does not include all illegal or risky behaviors,
which do not always meet the threshold for mandated reporting.*

Results
Coding Progress and Efficiency

At the time of writing, 344 participants are enrolled in the study, and 4,886 participant-months have
been coded at a rate of two participant-months per hour. 3,823 participant-months have been
single coded and 1,063 participants-months have been double coded. Figure 4 illustrates the trend
in participant-months requiring coding. The workload peaks around the midpoint of the study (mid-
2025) and then declines as participants reach the end of the two-year enrollment period. Month-to-
month variation reflects the staggered and fluctuating nature of participant enrollment.
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Annual interrater reliability assessments produce five AC1 scores—one for each platform (Facebook,

Instagram, TikTok, and X) and one overall score. Year 1 results, shown in Table 2, indicate that

Instagram had the highest agreement (0.89) and X the lowest (0.87), with all scores exceeding the
0.80 acceptability threshold. In Year 2 to date, X shows the highest agreement (0.96) while

Facebook has the lowest (0.95).

Concerning Content

To date, 19 participants have been identified with concerning content, accounting for 39 total
incidents. None of these incidents have met mandatory reporting requirements.

Table 1. Codebook Table

participant by themselves,
taken by someone else, not
engaged in an activity. Does
not need to be formal or
professional.

Category Code Definitions Examples
Self Selfie Photograph or video of the | e Participant takes a front-
Expression participant, taken by the camera selfie.
participant or someone else | ® Participant takes a mirror
in the photo, while holding selfie with back camera.
their phone. e Friend takes a selfie with
participant.
e Participant lip-syncs in a
front-camera TikTok.
Portrait Posed photo of the| e Participant’s formal

senior photo.

® Participant poses in a
solo birthday photo.

® Participant stands in
front of a scenic view.

Self-promotion

Promoting personal work or
ventures (e.g., business,
organization, event, social
media) with an implied call
to action (e.g., to buy
something, donate, visit a
website, be recruited).

e “Come to our school’s
fundraiser concert Friday
night.”

e “Donate to our Key Club
fundraiser!”

e Participant’s
highlight reel.

sports

health

Positive mental

Positively discussing mental
well-being (e.g., happiness,
emotional growth, gaining
skills).

® Photo of participant’s
artwork with caption: “So
happy with my progress.”
e “Protecting my peace.”
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challenges

Mental health

Discussing mental health
difficulties (e.g., sadness,
suicidal thoughts, self-harm,
worsening depression).

“My parents hate me.
They don’t understand.”
“I feel so alone.”

“Life sucks”

Politics

Engaging in political activism
or discourse, social justice,
and political critiques.

“Make sure you go vote!”
Meme making fun of the
president

Infographic about a
current political issue

Religion

Following the beliefs and
rituals of a certain faith (e.g.,

Attending church,
participating in  religious
ceremonies, expressing
devotion to God).

Photo of participant
attending a religious
service.

“Be strong and

courageous, Joshua 1:9”

LGBTQ+

Poster directly mentions
something  about their
gender identity or sexuality
or experiences with LGBTQ+
topics.

“Non-binary and proud”
Photos of participant at a
Pride Parade with
caption: “Happy Pride to
me!”

Relationship | Family

Parents, siblings, and

Photo of participant with

pre-planned by a school or
organization (e.g., sports,

s extended family. siblings on vacation.
Peers Peers, friends, classmates Selfie of participant and
(i.e., anybody that is not the friends getting food
participant or a family together.
member).
Romantic Content referencing any Photo of participant
relationships stage or aspect of a romantic holding hands  with
relationship, including the someone, caption: “6
beginning (e.g., starting to months with you <3.”
date), challenges or conflict Selfie of participant alone
(e.g., breakups or with  caption: “Being
relationship difficulties), single >>>."
positive experiences, TikTok of participant
expressions of being single, using trending audio
or general references to about relationship red
romantic involvement. flags.
Activities Organized Participant engaged in an Photo of participant
group activity that is structured and playing soccer with their

club team.
Group photo of
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theater, youth group), done
in a group setting (e.g., team,
club), and is ostensibly
supervised or directed by an
adult mentor (e.g., coach,
instructor, teacher).

participant with theater
cast.

Selfie of participant with
school marching band.
“Our debate team won
first place at the state
competition!”

Non-organized
group

Participant engaged in an
individual activity performed
within a group setting
without formal organization),

Photo of participant
fishing with a friend.
Photo of participant’s

artwork with caption:

fandoms, discourse about
sports, music, movies, etc.).

not including general “'m so proud of my

socialization (e.g., hanging progress!”

out with friends, getting Video of participant and

dinner, etc.). friends lifting weights.
Self-directed Participant engaged in Photo of participant

leisure activity or interest fishing alone.

pursued independently. Photo of participant

Includes  expressing and crocheting on a picnic

engaging  with  personal blanket.

interests (e.g., online Screenshot of Taylor

Swift album with caption:
“I’'m the biggest Swiftie.”

Event

Attending an event (e.g.,
school dance, concerts,
sporting events). For events
that have performances or
competitions, this code
should only be considered if
the participant is a spectator
(not an active participant).

Photo of participant with
date at school
homecoming dance.
Photo of concert with
caption: “Front row at
the Taylor Swift concert
in Chicago!”

Photo of participant and
family at Brewers
baseball game.

Job/
volunteering

Participants talk about or
show themselves being
employed or volunteering
(e.g., animal shelter,
restaurant). Does NOT
include household chores
(e.g., laundry, family farm
work, etc.).

Photo of participant in
fast food uniform with
caption: “Closing shift.”
Photo of participant
walking dogs at animal
shelter.

Holiday

Observing or celebrating a

“Happy Diwali to all my
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particular holiday. Desi girls.”
Photos from a Christmas
parade.

Birthday Birthday celebrations or Photos from participant’s
happy birthday wishes. 16th birthday party.

Photo of birthday cake
with candles lit.

Vacation/travel | Traveling, going on vacation, Photo of participant on a
taking a trip, or visiting one’s beach with caption:
cabin. Clear indication that “Spring Break 2025.”
the participant left their Video montage of cabin
town of residence and visited trip with outdoor scenery
a separate location (e.g., and campfire.
captions may use the words
"vacation", "trip", "break",

"travel", etc.).
Environmen | School Content explicitly created at Photo of participant and
t school or contains topics friends in school hallway.
related to academics or Photo of open laptop
schooling. with caption: “Late night
grind.”

Nature Outdoor landscapes and Photo of mountain range
plants. No human faces in taken during hike.
the photo. Nature is the Photo of sunset over a
prominent or sole feature in lake.
the post.

Animals Posts that feature real Photo of participant’s
animals, including pets, wild dog lying on bed.
animals, zoo animals, or Selfie with a goat at
animals encountered petting zoo.
outdoors.

Food/beverage | Food or beverage is visible in Selfie  of participant
the photo (e.g., plates of holding a Starbucks cup.
food, cups, water bottles, Photo of Chick-fil-A bag
etc.). and drink in car seat.

Online Seeking online | Seeking other wusers to “Comment 3 things you
Behavior engagement engage with a post or a know about me.”
profile (e.g., comments, likes, “Repost if you think
DMs) in a way that is directly animal cruelty is wrong.”
or indirectly related to the “What songs should | add
participant. to my playlist?”
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Media

Content from mass media
(TV, movies, video games,
podcasts, music, professional
sports, etc.) and internet
content (e.g., memes, clips,
etc.). Content must be
directly taken from source
(not videos of a screen) but
can be manipulated (e.g.,
fancams, edits). Mere
references to pop culture are
not coded.

Screen-recorded  TikTok
reposting BTS fancam.
Meme using SpongeBob
still with  humorous
caption.

Spotify screenshot of
currently playing song.

Trend

Participant is engaging in a
viral trend (e.g., dances, lip-
syncing, pranks, using
CapCut templates, etc.).

Participant
trending dance to
popular audio.
Video of participant
doing  “choose  your
character” trend.

performs

Table 2. Interrater Reliability Agreement Scores

Year 1

Facebook Instagram TikTok Twitter Overall

0.89 0.89 0.88 0.87 0.88

Year 2

Facebook Instagram TikTok Twitter Overall

0.95 0.96 0.96 0.96 0.96
Discussion

Strengths and Unique Contributions

Using human coders. Utilizing research staff and hiring student research assistants for social media

data collection has been a cornerstone of our methodology. Human coders add essential cultural

and contextual understanding to content coding, particularly when interpreting the highly complex

and dynamic nature of adolescent social media content. Human coders can be better equipped

rather than automated tools (such as artificial intelligence (Al) systems or data scraping algorithms)

in understanding context, recognizing tone, subtext, peer norms, and internet colloquialisms. These

nuances are central to online communication and often carry significant meaning, even the most

advanced automated tools can often remain unreliable in detecting them accurately. However,
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there is a time and a place where Al may have a value that is considered to be more useful than a
human coder, such as for large scale data collection that would not be feasible for a human coder to
complete.

Human coders, our lab’s student research assistants, carry out much of the coding and play a central
role in data collection. Aged 18 to 22, they are close in age to our adolescent study participants,
aged 13 to 17. Both groups belong to the same generation of “digital natives”—young people who
have grown up during the age of digital technology and are intimately familiar with social media.
This generational proximity enhances the coders’ ability to recognize platform-specific norms,
contextual nuances, and forms of expression that might otherwise be overlooked, supporting more
accurate and culturally informed data collection and interpretation.

Human coders are also highly adaptive. Given the nearly limitless variety of social media posts
adolescents create, the tools used to collect and interpret this data must be equally flexible. Human
coders can respond to unexpected or ambiguous content in ways that pre-programmed systems
cannot, especially in a research context where interpretive accuracy is critical. This approach also
enables real-time, context-sensitive interpretation. Unlike retrospective analysis, which may fail to
account for fleeting internet trends or evolving slang, human coders can engage with content as it
emerges—an essential feature when working in rapidly changing digital environments.

Unlike automated data scraping (i.e., using machine learning and other big data approaches), which
is often limited by technical barriers and platform-specific Application Programming Interface (API)
restrictions, human coders can access and analyze content across platforms without relying on
unstable or restricted infrastructure. This is particularly advantageous in longitudinal studies where
interruptions to data access could compromise the dataset. Human coders are also able to
synthesize multimodal content, including video, audio, text, and comments, which often carry
interdependent and context-specific meaning. While automated tools may struggle to parse and
integrate these multiple layers of information, human coders can evaluate them holistically, adding
coherence and nuance to coding decisions.

Human coding also ensures greater transparency and traceability. Unlike the opaque decision-
making processes of Al-driven models, human coding decisions can be documented, discussed,
revisited, and replicated. Weekly team meetings allow coders to refine their approach, address
inconsistencies, and ensure the integrity of the dataset through shared understanding and
collaborative troubleshooting. Ethically, human coders provide a more secure and accountable
approach to data handling. Our method does not rely on third-party tools, reducing the risk of
privacy breaches. Additionally, coders can manually flag content of concern in a thoughtful and
timely manner—an important safeguard in studies that involve mandated reporters.

Cyberethnography. From a methodological standpoint, the foundations of our codebook in
cyberethnography bring unique advantages to social media research. Foundationally, ethnography
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in general is meant to provide a picture of daily life, and for adolescents, daily life occurs online.
Given the concordance of social media displays and adolescent offline behavior, *** the online space
represents an important natural environment for observation of adolescent social behavior.
Traditional measures of social media experiences, such as survey measures, Ecological Momentary
Assessment (EMA), and interviews, rely on self-report. The aforementioned methods have the
strength of inclusion of youth voice and their perspectives on social media, particularly in the
presence of rigorous data collection instruments. The method described in this manuscript adds
depth and researcher analysis of objective data, and the cyberethnographic approach allows
researchers to apply context across a body of social media activity for further meaning.

Large number of posts and longitudinal approach. With a considerable sample size of social media
posts such as ours, we are able to add additional dimensions to traditional cyberethnographic
analysis. While sample size is an area of much debate in qualitative research,* arguably with a
group of hundreds of participants and thousands of posts, theoretical saturation is easily reached.
We are then able to scale up our codebook to create quantitative variables that can be used as
longitudinal predictors of outcomes of interest, for example, socioemotional well-being indicators.
With participants enrolled for 2 years with multiple data points, our research is responsive to calls
for longitudinal research to determine bidirectional relationships between social media experiences
and socioemotional well-being.**

Ethical data collection. Another unique advantage of this methodology is its emphasis on ethical
data collection. We very carefully collect informed consent and assent for all participants. This in
itself is unique for collection of social media data at the level of detail we use and has been met
with both hesitation and trust. We note that social media companies collect much more data than
this project,with very little transparency. With long, complex terms of service documentation that
users must accept to use social media platforms, the “consent” that users provide for this data
collection is questionably “informed”. We believe that an informed consent model for social media
data collection ultimately fosters trust in researchers through transparency about exactly what is
collected and why.” That being said, the use of human researchers to observe social media data
may cause trepidation in adolescents and their parents. Future research could explore further with
adolescents and their parents such concerns and possible mitigation strategies.

In addition, human review raises ethical concerns as to sensitive content; if a coder observes
content depicting illegal behavior, self harm, or abuse, what is the duty of care to address this? In
our study, we are guided by the principles of mandated reporting, the same reporting structure that
guides the physician members of our investigative team in clinical settings. This approach is
particularly useful in a cohort study in which we have regular interactions with participants and
prioritizes safety and confidentiality.*

REDCap. REDCap was chosen as the data repository for this project because it met HIPAA
compliance and supported our diverse data collection needs. REDCap allowed for all team members
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to be able to be added to the specific projects and work simultaneously on data collection. The use
of REDCap also enabled the team to import the participants from a spreadsheet. The functionality
of the calendar and scheduling then became useful for creating the 24 months of observation
periods. The use of the reports and exports also allowed the team to perform quality control checks
and data analysis for project tracking and manuscript writing. All of these processes and actions
could then be followed through the use of the dashboards via REDCap, which allowed for the data
and tracking to be observed. REDCap is also fully supported by our academic institution which has
increased efficiency in troubleshooting any issues that have arisen. With an on campus data
manager our research team could rely upon timely response from the REDCap support team at our
institution.

Lessons Learned

Applying this method included important considerations, including the team, participant social
media use, and policies impacting social media use.

Research team training and fluctuations. The research team changed over the course of the
codebook’s development, training, and application. While team turnover may lead to more
generalizable codes, the changes also created rationale and interpretation gaps. The team
maintained interpretable codes by writing clear definitions, using a single document to house
definitions and decisions, hosting regular staff meetings to reemphasize code applications, and
adjusting definitions or adding codes as the team collected more data. The high interrater reliability
scores highlight the strength of the strategy. Future applications of this method should ensure
written definitions of codes in one place, flexibility in code definitions, and regular communication
with the coding team.

Researcher reflexivity. Any study with a qualitative component carries concerns for “blind spots” in
interpretation based on the lived experiences and positionality of the individuals conducting the
research and designing the codebook. Our team has attempted to mitigate potential bias by active
inclusion of individuals of diverse age, race/ethnicity, sexuality, gender identity, and discipline.
Furthermore, frequent meetings during both refinement and implementation of the codebook
allow for contribution of new voices as the study goes on.

Account access challenges. One of the challenges that was fairly constant over the course of the
study was with access to participant social media accounts. Participants adjusted accounts
throughout the study such as changing usernames, unfollowing our research accounts, adding new
accounts, deleting current accounts, and having accounts suspended for various reasons.
Troubleshooting changes to account access was a continual issue with the risk of non-access
resulting in missing data for that time point. To address this, a point person was assigned to handle
all issues with username access as they arose, which allowed research staff to continue to code
available profiles and maintain coding progress. All accounts with access issues were assigned and
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coded once the issue was resolved.

Another issue the research team faced was the terms and conditions policies related to each social
media platform. Having a shared research team profile for each social media platform is an atypical
use case, but is necessary for maximal access to participant profiles in the absence of collaboration
with platforms using their APIs). Having multiple researchers accessing the same social media
account and scrolling back through posts for each participant every month carried risk for research
group accounts to be flagged as spam or bot accounts. After being flagged our research team is not
able to follow or add any new participants to that account. Once the research account is flagged as
spam there is little possibility for restoration, a common experience for users of these platforms.
Over the course of the study, 3 of our research accounts were flagged as spam, and we addressed
this by creating new profiles to follow new research participants. Flexibility and quick
troubleshooting was needed to make sure all participant accounts were accessible throughout the
study. To maintain security and accessibility of multiple coders accessing accounts at the same time,
utilizing the University VPN and deleting saved cache files or saved passwords on computers, as well
as using different browser platforms to access different profile accounts. By adopting these policies
the team was able to maintain the four profiles without other flagging issues occurring.

Federal platform regulations. Accessing certain social media platforms among evolving federal
regulations-particularly regarding TikTok- was another unforeseen issue the research team had to
troubleshoot. As a public institution accessing for research special permissions were sought for our
study to have access to TikTok on University owned computers. Further, the passing of H.R. 7521,
“Protecting Americans from Foreign Adversary Controlled Applications Act” (2024), would delay or
terminate our data collection on this platform. The bill prohibits the distribution, maintenance, and
updating of certain foreign-owned applications. As a foreign-owned company, TikTok is at risk of
being removed from United States app stores and web hosting services. Enforcement of the bill
would significantly harm our understanding of self-generated content in adolescents, especially
since an increasing percentage of enrolled participants are users with multiple accounts on TikTok.
Their active use demonstrates the popularity and importance of this platform to our adolescent
participants. Ultimately, the ban only went into effect for less than one day before being temporarily
delayed by the Trump administration, interrupting data collection for only a short period.* As of
writing, the ban deadline has been extended three times via executive order.*® The future of TikTok
remains uncertain, and enforcement of the ban threatens to disrupt future data collection efforts.

Platform variability and change. The team needed to adjust for the distinct functionalities within
social media platforms. Adolescents share self-generated content differently between social media
platforms. For example, Facebook and X tend to be associated with text-based content, whereas
Instagram and TikTok are more visual (i.e., photos and short-form videos). Further, users can share
content on Instagram in more spaces (e.g., Stories, Highlights, the “grid”) compared to other social
media platforms. Previous research explores how different functionalities may hint at different user
motivations.**° Therefore, this codebook applied to a wide range of SGC. To navigate platform
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differences, the team used tailored REDCap forms by platform to ensure all possible self-generated
content was captured.

We also needed to adapt to changes within platforms. For example, in February 2023, TikTok added
“Reposts,” a functionality that allows content created by one user to be re-shared by a second user.
Unlike Facebook and Instagram, TikTok reposts only show the likes and comments from the original
post, and do not include timestamps of when the content was reposted. Additionally, participants
who reposted content on TikTok were likely to repost a heavy volume within the observation period,
challenging the team'’s ability to effectively code these posts separately. Therefore, the team needed
to make two separate determinations: First, to what extent are TikTok reposts self-generated
content? Second, how should TikTok reposts be incorporated?

To navigate this change, we relied on multiple key strengths: routine, open communication with
team members, the flexibility of the method, and the versatility of REDCap. We first discussed the
feasibility and importance of coding reposts with the coding team. Through this discussion, we
decided that all reposts are important to capture, but that theming each post individually is not
feasible due to the volume of reposts. Therefore, we adapted our method by counting the number
of reposts within an observation period and summarizing the content generally. We also added a
section in REDCap to mark the last repost shared in the previous observation period to more
accurately count the number of reposts in the next observation period.

Other less notable examples of platform changes include Facebook adding Stories, Instagram
increasing their cap on the number of photos in a post, and platforms blinding the number of likes
and views on participant posts. In all cases, the coding guide was changed and the coding team was
notified. Social media platforms are distinct and their evolution is inevitable. Researchers who apply
this method should prepare to navigate platform differences throughout the course of their project
and lean on the expertise and communication of their team to navigate challenges.

Importance

The implications of our methodology are many. First, the provision of granular, researcher observed
data regarding self-generated social media content not only densely phenotypes adolescent online
behavior but allows for identification of more precise online experiences that may have positive or
negative impacts on a multitude of physical and mental outcomes. The impact of social media on
the health and well-being of adolescents is of grave concern to adolescents, parents, policymakers,
and the public.*>** Objective identification of risky and healthy online behaviors can aid in future
development of interventions, from parental, adolescent, and clinician-based education to
detection and amplification at the design level. The latter, however, would require close partnership
and transparency between researchers and social media companies which may need to be enforced
at a policy level.
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This project offers both methodological and theoretical advances to adolescent social media
research. First, it adds to the field’s previous evidence using self-reported screen time or broad
“active-passive” classifications by objectively analyzing the actual posts adolescents create. Each
participant’s content is captured across multiple platforms (TikTok, Instagram, Facebook, X) over a
two-year span, providing a granular, longitudinal view of their digital lives that is unattainable with
single-platform or cross-sectional designs. Second, the study introduces an adolescent-centered
cyberethnographic coding framework. The codebook was applied by rigorously trained coders,
ensuring high interrater reliability while eliminating recall bias. This participatory approach yields a
faithful record of what adolescents choose to share online. Third, the coding scheme is grounded in
Bronfenbrenner’s ecological model, capturing posting themes at three nested levels—individual,
interpersonal, institutional, environmental, and systems. By aligning observable social-media
behaviour with a well-established developmental theory, the study links online self-generated
content to the broader contextual layers that shape adolescent well-being. Together, these
innovations furnish a holistic portrait of adolescents’ online expression and lay the groundwork for
future research examining how specific posting patterns relate to socio-emotional outcomes.

Conclusion

This formative research approach that was taken with our lab has allowed for us to have insight and
collected data that will give a new perspective on social media and adolescents. This in turn will
help our research team to further show the connection between social media and socio-emotional
wellbeing. This approach will aid future studies in project creation and execution on studies similar
in nature. The foundation that has been laid out by this team, should be a guidance to further the
research on the effects of social media on adolescents and within other age groups as well. This
research is critical to understanding the wellbeing of individuals who participate in social media use,
especially with the ever changing nature of social media. This team will continue to publish research
outcomes from the data collected from this methodological approach and will carry on studying the
wellbeing of adolescents and their interactions with social media.
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