ISSN 1563-0242 eISSN 2617-7978 Xabapusl. XKypHanuctuka cepusicsl. Ne3 (81) 2026 https://bulletin-journalism.kaznu.kz

IRSTI 19.51.61 https://doi.org/10.26577/HJ81320263

iny i iy
Fangqi You* ™, A.B. Alzhanova ™ , R.K. Aizhanova ™

Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: youxinrui88@gmail.com

CHILDREN’S DIGITAL MEDIA PRACTICES WITHIN SOCIO-TECHNICAL
NETWORKS: AN ACTOR-NETWORK THEORY (ANT) ANALYSIS
OF XIAOHONGSHU ENGAGEMENT

This study investigates children’s digital media behavior as an emergent phenomenon within socio-
technical networks. The research aims to identify how interactions between human and non-human
actors shape media consumption patterns and digital socialization on social media platforms. The sci-
entific hypothesis posits that children’s digital engagement is not merely an individual choice but a
co-constructed behavior driven by the process of “translation” among family supervision, school integra-
tion, and platform algorithms. Methodologically, the study employs the Actor-Network Theory (ANT) as
its theoretical framework, combining it with computational analysis and BERTopic modeling to examine
user-generated content on the Xiaohongshu platform.

Data were processed through rigorous cleaning and semantic coding to map the discourse structure
of children’s digital participation. The findings reveal that Xiaohongshu’s algorithmic recommendation
systems and life-sharing culture deeply intersect with digital parenting concepts, creating relational dy-
namics that reinforce specific media habits. Furthermore, the results highlight long-term risks, such as
content dependence and health issues, which are co-shaped by these multi-agent network mechanisms.

The practical significance of this study lies in its potential to inform policymakers and educators
in developing effective digital literacy programs and “smart” parenting strategies that account for the
algorithmic nature of modern childhood. The study concludes that children’s digital participation is a
complex socio-technical behavior determined by the continuous negotiation between human agency
and technical structures.

Keywords: Xiaohongshu, actor-network theory (ANT), children, media consumption, BERTopic,
digital parenting, algorithmic recommendations.
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OAEYMETTIK-TEXHUKAADBIK, )KeAiAep KOHTEeKCIHAeri 6ararapAbIH,
uMcppAbik, Meama Taxipubeaepi: Xiaohongshu naarcpopmacbiHaarb
e3apa apeketke Actor-Network Theory (ANT) HeriziHaeri Taapay

ByAa 3eptrey GararapAblH LMQPAbIK, MEAMA MIHE3-KYAKbIH SAEYMETTIK-TEXHWMKAABIK, KEAiAep
asCblHAQ KaAbIMTacaTblH KYObIABIC PETIHAE KapacTblpaAbl. 3epTTeyAiH MakcaTbl — OAEYMEeTTIiK
Meama NAaTopMaAapbiHAAFbl MeAMa TYTbIHY YATIAEpi MeH UMMPAbIK, SAEYMETTEHYAIH aAaM >KeHe
aAaMHaH TbIC (TEXHMKaAbIK) aKTOPAApP apacbiHAAFbl ©3apa 9peKeTTecy YAEPICi apKblAbl KaAaw
KAAbINTACaTbIHbIH aHbIKTay. FbIAbIMM rurnoTe3a GoMblHLIA, 6ararapAbiH UMGPABIK, BGEACEHAIAITT Tek
Xeke TaHAAYAblH HOTMXKECI eMec, OTOACbIAbIK, 6akblAdy, MEKTENn MHTEerpaumschbl XKoHe naatgopma
AArOpUTMAEPI apacbiHAarbl «ayaapy» (translation) yaepici apkpbiAbl alkbIHAAAATbIH GipA@CKEH MiHe3-
KYAbIK, 60AbIN Tabbirasbl. 3epTTey 8AiCHaMachl asCbiHAQ TEOPUSIAbIK, Heri3 peTiHae Actor-Network
Theory (ANT) KOAAQHBIAbIT, KOMIMbIOTEPAIK Taaaay MeH BERTopic MoaeAbaeyi apkbiAbl Xiaohongshu
nAaTopmacbiHAAFbI MaAaAaHYLLIbIAAD >KacaFaH KOHTEHT 3epTTeAAi. AepekTep 6ararapAbiH UMPPABIK,
KATbICY AMCKYPCbIHbIH, KYPbIAbIMbIH KapTaFa TYCipy MaKcCaTbIHAQ MYKMST Ta3apTy XKoHe CEMaHTUKAAbIK,
KOATAY SAICTEPI apKbIAbl BHAEAAI.

3eprrey HaTmxKeAaepi Xiaohongshu naaTdhopMacbiHbIH aArOPUTMAIK YCbIHBIM >KYHEeAepi MeH
KYHAEAIKTI eMipMeH GOAICY MOAEHMETIHIH LUMMPAbIK, aTa-aHaAbIK, YFbIMAAPbIMEH TbiFbl3 aCTapAacChir,
GeAriAl 6ip MeAMa SAETTEPAI KYLIENTETIH PEASUMSIAbIK, AMHaMMKa KaAbINTACTbIPATbIHbIH KOPCETTI.
CoOHbIMEH KaTap KOHTEHTKE TOYEAAIAIK MeH AEHCAyAbIKKA KATbICTbl MBCEAEAEP CUSKTbI y3ak, MEP3iMA|
TOYEKEAAEPAIH KOMXKAKThl KEAIAIK MEXaHW3MAEP apKbIAbl OPLUMTIHI aHbIKTAAAbI.

3epTTeyAiH MpakTMKaAblK MaHbI3bl — Kasipri 6aAaAblK, LWAKTbIH AArOPUTMAIK TabuFaTbiH
eckepeTiH  TUIMAIPEeK UMQPAbIK — CayaTTbiAblK, 0aFAapAamMasapbl  MEH «akKblAAbl»  aTa-aHaAbIK,
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a3ipAeyAe casicaTKepAep MeH neaarortepre OarbiT-6araap 6epy MyMKiHAIrHAE. 3epTTey KOpbITbiH-
AbICbIHAQ 6aAanapAbIH LMGPABIK, KATbICYbl aAAQMABIK, areHTTIAIK MeH TEXHWKAABIK, KYPbIAbIMAAPAbIH,
Y3AIKCi3 ©3apa apeKeTi apKblAbl alKbIHAAAATbIH KYPAEAT BAEYMETTIK-TEXHUKAABIK, MiHE3-KYAbIK, eKeHi
ADAEAAEHEAI.

Tyiin ce3saep: Xiaohongshu, Actor-Network Theory (ANT), 6aaanap, meama TyTbiHy, BERTopic,
LUMDPABIK, aTa-aHAAbIK, AATOPUTMAIK YCbIHBIMAAD.
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LindppoBble MeAHanpakTMKu AeTei B COLLMAAbHO-TEXHUUYECKUX CETSX:
aHaAu3 B3aumoaeicTeus B Xiaohongshu Ha ocHoBe Teopun
AKTOpPHO-ceTeBbIX OTHoLeHui (ANT)

AaHHOe nccaepoBaHMe paccMaTpuBaeT LM PoBoOe MeAMANOBEAEHNE AeTell Kak (hopmupytoLeecs
SBAEHME B PaMKax COLMAAbHO-TEXHUYECKO ceTu. Lleab Mccaepa0BaHMS — ONPEAEAUTb, KakiMm 06pa3om
B3aMMOAEMCTBME YEAOBEUYECKMX M HEYEAOBEYECKMX aKTOPOB BAMSIET HA MOAEAM MEAMANOTPEOAEHUS 1
LMPOBOM COLIMAAM3ALIMM Ha NAAT(OPMax COLMAAbHbIX Meama. HayuHas runoTtesa 3akAlo4YaeTcs B TOM,
4TO UMPOBaAst BOBAEUEHHOCTb AETEN IBASIETCS HE MPOCTO AMYHBIM BbIGOPOM, @ COBMECTHO CKOHCTPYM-
POBaHHbIM MoBeAeH1eM, (hOPMUPYIOLIMMCS Yepe3 NpoLecc «rnepeBoaar (translation) Mexx Ay ceMenHbIM
KOHTPOAEM, LLUKOAbHOM MHTErpaumein 1 aAropuTMamMm naAaTopm.

MeToAOAO NS NCCAEAOBAHMS OCHOBAHA Ha CMELLAHHOM MOAXOAE: B KaUeCTBe TEOPETUHECKON OC-
HoBbl McrnoAbdyeTtcst Actor-Network Theory (ANT), coBmeléHHasl CO CMeLlaHHbIM BbIYUCAUTEAbHbIM
aHaAM3oM 1 BERTopic-MoaeAMpoBaHMEM AAS @aHaAM3A MOAb30BATEAbCKOrO KOHTEHTa Ha naatdopme
Xiaohongshu. AaHHble GbiAM 06paboTaHbl MOCPEACTBOM TLLATEABHOM OUMCTKM M CEMAHTUYECKOro KO-
AMPOBAHMS C LEAbIO KapTUMPOBaHUS AMCKYPCUBHOM CTPYKTYpPbl LM(POBOro yyactTmus AeTen.

Pe3yAbTaTbl MOKasblBalOT, UTO AATOPUTMUUYECKME PEKOMEHAATEAbHble CMCTeMbl Xiaohongshu u
KYAbTYpa OOMeHa MOBCEAHEBHOM >KM3HbIO TECHO MEPEeceKalnTCsl C KOHUENUUsaMM LUMPOBOrO POAU-
TEAbCTBa, (POPMUPYS PEASLIMOHHYIO AMHAMMKY, YCUAMBAIOLLYIO OnpeAeAéHHble MeAmanpmBblukn. Kpo-
MEe TOrO, BbISIBAEHbI AOATOCPOYHbIE PUCKM, TakMe KaK 3aBUCUMOCTb OT KOHTEHTA M MPOOAEMbI CO 3A0-
POBbEM, BO3HMKAIOLLME B PE3YAbTATE MHOIOAKTOPHbIX MEXaHM3MOB (DOPMMPOBAHKS.

[MpakTnyeckas 3HaYMMOCTb MCCAEAOBAHUS 3aKAIOUYAEeTCS B BO3MOXXHOCTM MCMOAb30BaHWUS €ro pe-
3YAbTATOB MOAMTMKAMM M Meparoramu npu paspabortke 6oaee 3(pdpeKTUBHbBIX NMporpamm LmMdpoBoi
rPaMOTHOCTM M CTpaTernin «yMHOro» POAMTEABCTBA, YUMTbIBAIOLLMX AaATOPUTMMYECKYIO MPUPOAY CO-
BPEMEHHOr0O AETCTBA. B 3akAl0ueHMe nccaepAOBaHME MOKA3bIBAET, YTO UMGPOBOE yUaCTHE AETEN NMPeA-
CTaBASIeT COOOM COLMAAbHO-TEXHMUYECKOE MoBeAeHue, (hopMUpyioLLeecs B pe3yAbTaTe MoCTOSIHHOMO

B3aMMOAENCTBUS YEAOBEYECKMX aKTOPOB M TEXHUYECKMX CTPYKTYP.
KaoueBble caoBa: Xiaohongshu, Actor-Network Theory (ANT), aetn, MeaunanoTtpebaeHue,
BERTopic, umcpoBoe poANTEALCTBO, aATOPUTMUYECKME PEKOMEHAALIMN.

Introduction

The actual situation and challenges surrounding
Chinese children’s use of new technologies have at-
tracted increasing attention. The Statistical Report
on Internet Development in China (China Internet
Network Information Center [CNNIC], 2024) in-
dicates that there are approximately 185 million
young netizens in China, with the trend toward
internet adoption shifting to increasingly younger
demographics. According to this report, 55.2% of
adolescents spend an average of less than one hour
per day on the internet, while 13.6% spend more
than three hours per day. Assessments of adoles-
cents’ internet literacy consider various dimensions,
including cognitive, emotional, behavioral, cultural,
and environmental adaptability. Current research

shows that while cognitive and behavioral skills are
relatively high, emotional regulation and cultural
adaptability remain lower, implying a critical need
for enhanced humanistic and value-based education
(Livingstone et al., 2017). Simultaneously, despite
the influence of parental mediation, school manage-
ment, and platform governance, adolescents’ mobile
phone use continues to expand. In recent years, chil-
dren’s media consumption has evolved from isolat-
ed, single-device use to active participation within
networked digital environments.

The increasing tendency for children to engage
with online platforms at younger ages suggests that
digital media are becoming deeply embedded in ev-
eryday life (Orben, 2020). Existing studies mainly
focus on individual or behavioral factors, such as
parenting styles or school regulation, while paying
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less attention to the broader socio-technical rela-
tions that shape children’s media practices. To ad-
dress this gap, this study combines Actor-Network
Theory (ANT) with BERTopic-based computation-
al analysis to examine user-generated content on
Xiaohongshu. As an algorithm-driven and highly in-
teractive platform, Xiaohongshu offers a compelling
case for exploring how interactions among families,
schools, platforms, and technological systems shape
children’s digital media practices.

Although the study is based on data from a Chi-
nese platform, its analytical relevance extends far
beyond a single national context. Rapid digitaliza-
tion in Central Asia—characterized by expanding
smartphone access, platform proliferation, and digi-
tally mediated education—has generated growing
concerns regarding screen time, online safety, and
digital literacy among children. Similar to the Chi-
nese context, these developments involve complex
tensions among family regulation, school-based
digitalization, and platform-mediated interaction.
Therefore, rather than directly generalizing the Chi-
nese case, this study utilizes it as a theoretically
informative paradigm for understanding how socio-
technical relations shape children’s media practices
in rapidly digitalizing societies.

These findings on the co-construction of chil-
dren’s digital practices by algorithms, families, and
schools are highly relevant to Kazakhstan and the
broader Central Asian region. Kazakhstani children
access the internet at increasingly younger ages,
with 46% going online between the ages of 5 and
8, and 5% before the age of 4 (UNICEF, 2024).
Platforms such as TikTok and YouTube dominate
children’s online time; their algorithmic recommen-
dation mechanisms are structurally similar to those
of Xiaohongshu, shaping comparable patterns of at-
tention capture and behavioral dependence (Global
Kids Online, 2024).

Furthermore, severe online risks — including cy-
berbullying, sharing personal photos with strangers,
and excessive screen time — have been widely docu-
mented among Kazakhstani children (Global Kids
Online, 2024; UNICEF, 2025). Meanwhile, Kazakh-
stan is rapidly advancing educational digitalization
and artificial intelligence (Al) integration in schools,
creating a typical pathway of “legitimized device
use at school leading to passive parental regulation
at home” (The Astana Times, 2025). The scarcity
of high-quality, local-language children’s content
further amplifies the influence of international algo-
rithms (Kursiv Media Kazakhstan, 2025). Thus, this
study’s socio-technical framework provides a valu-
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able diagnostic lens for decoding children’s digital
practices in Kazakhstan.

This study aims to answer the following re-
search questions:

(1) How do platforms, families, and schools
interactively shape children’s digital media use on
Xiaohongshu?

(2) How do recommendation systems, parental
control, and digital learning practices influence chil-
dren’s screen engagement and behavioral depen-
dency?

Literature review

Children’s digital media practices have become
increasingly embedded in socio-technical environ-
ments shaped by families, schools, and digital plat-
forms. Existing studies have provided important
insights into children’s screen time, media literacy,
and psychological outcomes; yet, much of the lit-
erature examines these factors separately rather than
as interconnected processes within broader digital
environments.

To address this limitation, this study combines
ANT with computational analysis. ANT provides a
framework for examining how human and non-hu-
man actors — including parents, schools, platforms,
algorithms, and devices — interact to shape behav-
ioral patterns. At the same time, computational tools
such as topic modeling enable large-scale analysis
of digital traces and online interactions.

This section reviews the literature in three parts.
First, it introduces ANT as a theoretical framework
for analyzing socio-technical systems. Second, it
reviews studies on children’s digital media use in
relation to family, platform, and school influences.
Third, it identifies existing research gaps and ex-
plains how this study integrates ANT with compu-
tational analysis.

ANT, developed by Latour, Callon, and Law,
explains social phenomena through interactions
among heterogeneous actors, including both hu-
man and non-human entities (Callon, 1986; Latour,
2005; Law, 1992). Unlike traditional sociological
approaches centered mainly on human agency, ANT
considers technologies, algorithms, institutions, and
infrastructures as active participants in the produc-
tion of social outcomes. A central assumption of
ANT is that social order is continuously produced
through relations among actors rather than existing
independently in advance. In digital environments,
behaviors emerge through interactions among users,
platforms, technological systems, and institutional
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structures. ANT therefore offers a useful framework
for examining how children’s digital media practic-
es are shaped within interconnected socio-technical
environments.

Another important concept in ANT is transla-
tion, which refers to the processes through which
actors define problems, negotiate relationships, and
stabilize networks. Translation involves four stages:
problematization, interessement, enrollment, and
mobilization. These stages help explain how behav-
ioral patterns become organized and sustained over
time. ANT has been widely applied in media and
communication research to analyze the role of tech-
nologies in shaping social practices. For instance,
Couldry and Hepp (2017) argue that media process-
es are deeply integrated into everyday life, while
Hepp (2020) highlights the growing importance of
digital infrastructures in communication processes.
These studies suggest that media practices should be
understood within broader socio-technical relations
rather than solely as individual behaviors.

Children’s Digital Media Use and Multi-Actor
Influences

Research on children’s digital media use has ex-
panded significantly, particularly regarding screen
time, well-being, and media literacy. Existing stud-
ies indicate that excessive screen time may be as-
sociated with negative outcomes such as sleep prob-
lems, reduced well-being, and attention difficulties
(Orben, 2020). However, these effects are difficult
to understand without considering the wider social
and technological contexts in which media use oc-
curs. Parental mediation represents one major area
of research. Parents influence children’s media use
through supervision, restriction, communication,
and co-use strategies. At the same time, parental
regulation is often shaped by external factors, in-
cluding educational demands and platform design.

Digital platforms and recommendation algo-
rithms also play an important role in shaping on-
line behaviour. Recent studies further suggest that
Xiaohongshu promotes highly visual and affective
forms of interaction shaped by platform aesthetics
and algorithmic visibility (Ge et al., 2025). Interface
design, personalised recommendations, and con-
tent visibility influence what users watch and how
long they remain engaged. Previous studies show
that algorithmic systems can reinforce repetitive en-
gagement patterns and habitual media consumption
(Bucher, 2018; Gillespie, 2014). Schools and educa-
tional systems have likewise become increasingly in-
volved in children’s digital media practices. The in-

tegration of online assignments, learning platforms,
and digital communication tools has normalised de-
vice use within educational settings (Selwyn, 2016).
As a result, children’s digital media use is shaped
simultaneously by family regulation, platform af-
fordances, and institutional expectations. Research
Gap: Toward an Integrated ANT-Based Analysis.
Despite growing research interest in children’s digi-
tal media use, several limitations remain. First, many
studies examine psychological outcomes, parental
mediation, or platform design separately, making
it difficult to understand how these factors interact
within broader socio-technical systems. Second, al-
though socio-technical perspectives are increasingly
recognised, ANT is often referenced only descrip-
tively and is rarely operationalised as an analytical
framework for examining how networks are formed
and stabilised through translation processes. Third,
theoretical and methodological approaches are often
disconnected. Computational methods such as topic
modelling allow large-scale analysis of digital data,
yet they are frequently applied without strong theo-
retical grounding. Conversely, theoretically oriented
studies sometimes lack empirical depth when ana-
lysing large-scale digital interactions.

Methodology

This study employs computational content anal-
ysis combining BERTopic modelling with qualita-
tive thematic interpretation. By integrating ANT
with BERTopic-based analysis, the study enables
both empirical identification of thematic patterns
and theoretical examination of how actors, tech-
nologies, and institutional structures interact within
children’s digital media environments.

A 20-day observation of Xiaohongshu was con-
ducted using a newly created account to minimise
algorithmic influence. However, the observation
was used only to understand platform context and
keyword dynamics rather than to provide immersive
ethnographic interpretation. Since ethnographic
research typically involves prolonged immersion
and interpretive engagement (Hine, 2020; Pink et
al., 2020), this study is more appropriately charac-
terised as a mixed-methods approach combining
computational topic modelling with qualitative the-
matic analysis based on large-scale digital trace data
(Kozinets, 2020; Kim et al., 2024).

The research data were collected from Xiao-
hongshu using keywords related to children’s digital
media use, including smartphone use, screen time,
and short-video engagement. Approximately 98,000
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posts and comments were initially gathered. Follow-
ing duplicate removal, exclusion of irrelevant con-
tent, filtering of advertisements and spam, removal
of incomplete entries, and contextual verification, a
final cleaned corpus of 4,160 valid comments was
established (Grimmer et al., 2021).

BERTopic modelling was then applied using
transformer-based embeddings, UMAP dimension-
ality reduction, and HDBSCAN clustering. During
intertopic visualisation, dimensionality reduction
and outlier filtering produced a clustered topic rep-
resentation (n = 1,002), meaning that the intertopic
map reflects clustered topic representations rather
than the entire cleaned corpus (n = 4,160).

The analysis combined BERTopic modelling
with human coding. BERTopic uses transformer
embeddings and clustering techniques to identify
semantic patterns within large-scale text data. In this
study, the text data were converted into contextual
embeddings, reduced in dimensionality, and clus-
tered into topics, with representative keywords ex-
tracted for each topic. Since topic modelling alone
cannot fully explain thematic meaning, manual cod-
ing was introduced to support interpretation. Open
coding was used to identify initial concepts, axial
coding to establish relationships between categories,
and selective coding to develop higher-level themes.
This combination enabled data-driven pattern dis-
covery alongside theory-informed interpretation,
consistent with approaches in contemporary compu-
tational social science (Nelson, 2020).

Several validation procedures were applied to
evaluate the BERTopic results. First, topic coherence
was examined to assess whether keywords within
each topic formed semantically meaningful group-
ings. Second, topic distinctiveness was evaluated
to ensure sufficient differentiation between clusters
and to minimize excessive overlap. Third, represen-
tative documents from each topic were manually re-
viewed to verify the consistency between algorith-
mic outputs and contextual text meanings. Finally,
the BERTopic results were systematically compared
with categories generated through manual open,
axial, and selective coding. Discrepancies between
machine-generated topics and human interpretation
were resolved through iterative category refinement,
ensuring that the computational findings were criti-
cally interpreted rather than treated as self-evident
outputs (Kim et al., 2024).

To enhance methodological transparency, quan-
titative validation measures were strictly integrated.
Topic coherence was calculated using the $c v§
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measure, yielding a mean coherence score of 0.52.
Additionally, inter-coder reliability for the manual
qualitative coding process was assessed using Co-
hen’s Kappa, which reached 0.78, indicating a high
level of substantial agreement between coders. To-
gether, these measures confirm the reliability, ro-
bustness, and interpretability of both the computa-
tional and qualitative components of the analysis.

Ethical considerations were carefully addressed
throughout the research process. This study uti-
lized exclusively publicly available data from
Xiaohongshu and did not involve any confidential
or restricted information. To ensure privacy, all
personal identifiers, including usernames and geo-
tags, were permanently removed during the prepro-
cessing stage; no users were identified, tracked, or
contacted. Given that the study implicitly involves
data concerning minors, extra care was taken to
anonymize and aggregate all textual data to prevent
any re-identification. The research strictly adheres
to international principles of digital ethics, data
minimization, and non-harm (Franzke et al., 2020;
Markham et al., 2020).

Results and discussion

The BERTopic analysis identified several dis-
tinct thematic clusters within the dataset. Comments
related to recommendation systems, short-video
feeds, and repetitive viewing behaviour formed
some of the densest semantic clusters, suggest-
ing that algorithmic systems play a central role in
shaping children’s attention and engagement. Dis-
cussions concerning parental restriction and school-
based digital learning frequently appeared alongside
themes of prolonged screen exposure, indicating
that family regulation and educational digitalisation
are closely intertwined with platform use. In addi-
tion, behavioural outcomes such as dependency,
distraction, and health concerns were often associ-
ated with platform-related discussions, suggesting
that these risks emerge through overlapping socio-
technical interactions rather than isolated individual
behaviour.

The topic distribution map shows that discus-
sions related to platform use and behavioural im-
mersion occupied some of the most concentrated se-
mantic regions within the dataset. Topic 0 (19.3%),
Topic 1 (14.1%), and Topic 2 (13.5%) formed rela-
tively clear and densely packed clusters, indicating
strong thematic coherence around gaming behav-
iour, short-video exposure, and digital immersion.
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Figure 1

Topic Distribution Scatter Plot of Children’s Digital Media Practices

Documents and Topics

® 0_Game_Refund_Minar

- i * 1_Refund_Game_Rechar
Ty T It pansm s
_Refuna_Game_Recharge ® 2_Game_Stay away_baby
& 141 (14.1%] ]
L A
L .
= 6_Parent_Problem_Learning
= 7_Control_Remote_Tablet
® 8_Eyes_Harm_vision
7_Control_Remate_Tablot 6_Parent_Problem_
. 35 (3.5%) ® % 153 (5.3%)
- v, e, f e Z
- frx 2 -
ol o 8 _Parent, Laarning_Scrasn”
&> ‘_.A o 64 (6.4%)
3_Student_Clazs. Head teacher - & . ea
“aa108 (10.8%) % . 4 o'
et BB, " %
- - - hof
- . . A3 o L
= S L - . -
e 0 es, = o e *"4r e "4 pddiction_Stay sway_Parent
[ X LSV . 102 (10.2%)
s sy s e 31 (3.1%)

o Sa 135 (13.5%)
e g3 "

R S-S

.2 e

o agns’ .
:' o_Game_Refund_Minor 8%
= 03 (193%)
W

Cure i w

Note: Compiled by the authors

In comparison, topics related to parental media-
tion, including Topic 5 (6.4%) and Topic 6 (5.3%),
appeared more dispersed, suggesting greater varia-
tion in how families manage and respond to chil-
dren’s media use. School-related discussions repre-
sented by Topic 3 (10.8%) formed a relatively stable

Figure 2
Semantic Distance Map of Topic Relationships

cluster, indicating that school regulation also re-
mained an important part of children’s digital media
practices. Overall, the clustering structure suggests
that the topics were organised around several domi-
nant discussion patterns within the socio-technical
network rather than being randomly distributed.

intertopic distance map
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Figure 2 shows that the topics formed relatively
clear cluster structures rather than being randomly
distributed. The clusters located in the upper-right
region were positioned close to one another, indicat-
ing strong semantic relationships among discussions
related to platform engagement, behavioural immer-
sion, and parental supervision. This suggests that
concerns about children’s screen-time management
frequently appeared together with issues of platform
recommendation, repetitive use, and digital depen-
dency.

By comparison, lower-right clusters were more
dispersed, showing that discussions of behavioural
risks, family responses, and educational concerns

Table 1
Mapping BERTopic Topics to ANT Translation Processes

were related yet distinct. Left-side clusters stood
apart, indicating gaming- and entertainment-focused
media use formed relatively independent themes.

The semantic distance map confirms structured,
non-random topic distribution: closely positioned
clusters reflect strong thematic links (e.g., supervi-
sion and behavioural outcomes), while distant clus-
ters show weaker connections. These results reveal
children’s online practices as interconnected yet dis-
tinct socio-technical elements, supporting both the
topic modelling (Egger & Yu, 2022) and the ANT
translation framework’s utility in explaining how
actors and mechanisms combine to shape children’s
digital media behaviours.

Topic Cluster Key Actors

Mechanism

ANT Translation Stage Network Effect

Recommendation

Algorithmic immersion Platforms, algorithms,

Locks children into

. . systems, infinite scroll Interessement repetitive engagement
/ content addiction children Y - ’ P 838
personalised feeds patterns
Parental control and . Restriction, monitoring, Stabilises the parent-child
. Parents, children .. Enrolment .
mediation negotiation regulatory functions.
School digital Schools, platforms, Digital assignments, Problematization / Defines device use as
integration children platform-based learning Enrolment necessary to learn
Peer interaction and . Social sharing, Enhances engagement and
. Children, platforms . . . ng Interessement gager
social exposure imitation, peer influence content sharing.
Behavioural outcomes . . Produces stable and self-
.. . . Habit formation, e . . .
(addiction, distraction, All actors Mobilisation reinforcing behaviour

health risks)

repetition, dependency

patterns.

Note: Compiled by the authors

The findings show children’s digital media
practices arise from interactions among families,
schools, platforms, and technologies—not isolated
individual choices. Parents supervise and negotiate
media use, schools normalize device use via digi-
tal assignments and online learning, and platforms
shape engagement through recommendations, inter-
face design, and content visibility. Smartphones and
algorithms drive attention and repetitive engage-
ment. These themes correspond to different parts of
the socio-technical network, including algorithmic
influence, parental mediation, institutional integra-
tion of digital technologies, and behavioural out-
comes such as dependency and distraction (Konok
et al., 2020; Livingstone et al., 2017).

Comments in the dataset often framed children’s
media use as a problem tied to discipline, academic
performance, and health. Many noted children re-
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peatedly returning to algorithm-recommended short
videos despite parental restrictions.

These patterns align with Callon’s four moments
of translation. Recommendation systems and per-
sonalized feeds act as interessement mechanisms,
directing attention toward repetitive engagement.
Parental supervision and school digital demands re-
flect enrolment, while mobilisation emerges through
routine media use, prolonged screen time, and be-
havioural dependency.

The figure illustrates relationships among ac-
tors, mechanisms, and behavioural outcomes with-
in the socio-technical network. It consists of three
interconnected layers: actors (families, schools,
platforms, children, and technological systems),
mechanisms (parental control, algorithmic recom-
mendation, educational integration, peer interaction,
and content exposure), and outcomes (behavioural
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dependency, learning distraction, health risks, and
media literacy challenges).

The findings suggest that children’s media prac-
tices are shaped through overlapping influences
from families, platforms, and schools. Families
regulate media use through supervision and nego-
tiation, platforms shape engagement through rec-
ommendation systems and interface design, while
schools normalise device use through online learn-
ing systems and digital assignments. Together, these
interactions form an interconnected family—plat-
form—school network that structures children’s digi-
tal media practices.

Figure 3

The findings also reveal a structural tension be-
tween educational digitalisation, parental regulation,
and platform-driven engagement. School-based dig-
ital tasks increased children’s routine access to de-
vices, while recommendation systems extended this
exposure into entertainment-oriented use. Parents
therefore often responded reactively by adjusting
supervision strategies after prolonged engagement
had already occurred. These interaction patterns
suggest that children’s media practices are shaped
through overlapping and sometimes contradictory
pressures within the family—platform—school system
rather than by a single dominant actor.

Multi-Actor Network Structure of Children s Digital Media Practices (ANT Framework)

i Actor Composition — Interaction | Actor
| 1 Relationships — Network Formation |

H M“]tl'ﬂclol‘ _:»Technflogxcal‘:_ —y

Behavioral
ic Transl:

Behavioral
Outcomes

CDigita'l Media Socio-technical thwnrla Network

Note: Compiled by the authors

Figure 4
Multi-Actor Risk Propagation Pathway Model
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Mechanism

Children’s Digital Media Practice Network System
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Youth Digital Impact Chain
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Input
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. -

= Family environment = Content exposure

* Platform content * Social interaction

* School education = Algorithmic
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Behavioral
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Usage frequency
Time investment

Psychological
dependence risks

U,

Risk
Outcomes

Long-term
Impact

Sustained influence
on youth development

Three main
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- -

= Physical health risks  Academic performance
= Psychological risks = Mental well-being

= Social adaptation * Social advelopment
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This model illustrates how interactions among
families, schools, platforms, and technological sys-
tems contribute to behavioural, learning, and health-
related risks within the socio-technical network. As
shown in Figure 3, three major categories of risk
emerged from the findings: behavioural dependen-
cy, learning distraction, and health problems such as
sedentary behaviour and eye strain. Platform recom-
mendation systems, social interaction, and content
exposure further functioned as intermediate mecha-
nisms shaping children’s patterns of engagement
and repetition.

BERTopic analysis enabled the empirical iden-
tification of thematic patterns, while ANT provided
a framework for interpreting how these patterns
were formed through relations among actors, tech-
nologies, and institutional structures. In this sense,
the visualisations function not only as descriptive il-
lustrations but also as analytical representations of
socio-technical interactions (Kozlowski et al., 2022;
Nelson, 2020)

Conclusion

This study examined children’s digital media
use through the combined application of Actor-Net-
work Theory (ANT) and BERTopic-based computa-
tional content analysis. Drawing on user-generated
data collected from Xiaohongshu, the findings sug-
gest that children’s media practices do not emerge
solely from individual choice, but are gradually
shaped through ongoing interactions among fami-
lies, schools, platforms, and technological systems.
Based on platform discussions, topic clustering, and
semantic relationships, the study analysed issues
such as behavioural dependency, platform immer-
sion, parental regulation, and digital learning prac-
tices, while attempting to explain the formation of
children’s media behaviours from the perspective of
socio-technical networks.

Based on the findings, the study’s assumption
that children’s digital media behaviour demonstrates
characteristics of co-constructed behaviour was sup-
ported to a certain extent. Topic clustering results
showed that platform-related discussions displayed
relatively concentrated semantic structures, particu-
larly around algorithmic recommendation, repetitive
short-video exposure, and behavioural dependency,
suggesting that platform mechanisms played a rela-
tively prominent role in shaping children’s media
engagement. In contrast, family-related discussions
appeared more dispersed, reflecting differences in
parental regulation, educational attitudes, and media
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negotiation across households, while school-related
themes indicated the increasing integration of digi-
tal learning into children’s everyday media practic-
es. At the theoretical level, this study attempted to
move ANT beyond conceptual discussion and apply
it more directly to the analytical process. The find-
ings suggest that recommendation systems, paren-
tal regulation, and digital learning practices did not
operate independently, but jointly shaped children’s
patterns of media engagement through ongoing in-
teractions. In particular, platforms continuously
reinforced repetitive exposure and prolonged en-
gagement through algorithmic recommendation and
content visibility, while families mainly responded
through supervision, restriction, and negotiation.
Schools further normalised device use through
digitally mediated learning tasks. Together, these
elements formed the socio-technical interaction
mechanisms underlying children’s digital media
practices. At the same time, BERTopic modelling
and qualitative analysis indicated that behavioural
dependency, learning distraction, and health-related
concerns could not be explained by a single factor
alone, but instead gradually emerged through in-
teractions among platforms, families, schools, and
technological systems. These findings suggest that
children’s digital media practices are both intercon-
nected and structurally differentiated, with different
actors exerting varying levels of influence within
the network. Rather than attempting to make direct
empirical generalisations beyond the Chinese con-
text, this study aims to provide a socio-technical
analytical perspective for understanding children’s
media practices in rapidly digitalising societies. Re-
cent UNICEF reports on Kazakhstan also indicate
that digital technologies and online learning systems
have become increasingly integrated into children’s
educational and everyday environments, while in-
ternet penetration and mobile platform use contin-
ue to expand across the country. At the same time,
policy discussions in Kazakhstan have increasingly
focused on digital inclusion, online safety, and the
governance challenges associated with children’s
digital participation. In this sense, the Chinese case
may provide a useful socio-technical reference for
understanding similar interactions among platforms,
families, schools, and technological systems in rap-
idly digitalising contexts (UNICEF, 2026).
Combined with China’s children’s media en-
vironment, this analysis adopts a multi-actor so-
cio-technical perspective informed by ANT. It
finds that Kazakhstan exhibits relational dynamics
consistent with those identified in this study: al-
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gorithmic recommendation mechanisms foster re-
petitive engagement and behavioural dependency;
school-based digital learning normalises device use;
parental mediation tends to be reactive rather than
proactive. These consistent socio-technical con-
figurations platform algorithmic mechanisms, insti-
tutionalised school digitalisation, and family regu-
latory tensions render the findings comparatively
applicable to examining how human and non-human
actors collectively shape children’s digital media
practices in the Kazakhstani context.

Nevertheless, the study still has certain limita-
tions. The analysis was primarily based on publicly
available social media text data and therefore fo-
cused more on discursive representations of chil-
dren’s digital media practices rather than direct be-
havioural observation. In addition, the study focused
on a single platform environment, while BERTopic
results still required contextual interpretation. Fu-
ture studies could further combine multi-platform,

longitudinal, and cross-cultural approaches to deep-
en understanding of the socio-technical mechanisms
underlying children’s digital media practices.

Overall, this study attempts to combine com-
putational analytical methods with socio-technical
theory to examine multi-actor interactions within
children’s digital media practices, while also offer-
ing practical implications for digital parenting, plat-
form governance, and media education.
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