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IMIIMPUYECKOE NCCJIIEJOBAHUE ®OPMHUPOBAHUA 1
I'PYIIITIOBBIX PA3JINYNN AJITOPUTMHUYECKHX KOKOHOB
POJIb MIPO®UTIUMPOBAHUS MTOJIB30OBATEJIEN B
AJTOPUTMHYECKNX PEKOMEHJALIUSX C MO3UITMHA TEOPUHA
HUPPOBOI'O PA3ZPBIBA U TEOPUHU YCTAHOBJIEHUA ITOBECTKH
JAHSA

AHHoTanusi. B cratee paccmarpuBaercs (QOpMHUpPOBAHUE aAJITOPUTMUYECKUX
KOKOHOB M HX TPYNIOBBIE pa3jinyusi CpeAu MHTEpHET-Mosb3oBaTeneil KaszaxcraHna.
AKTYaJlbHOCTh HCCJIEJOBAHUSI OIPEIEISIETCSl BO3PACTAIOMIEH pPOJIbI0 LU(PPOBBIX
mwiatpopM U PEKOMEHJATENbHBIX  QJITOPUTMOB B CTPYKTYpPUPOBAHUU
uHpopmamoHHod cpenpl. llenb paboOThl COCTOUT B  BBIABICHUM BIIUSHUSA
CTPYKTYPHBIX YCIOBHUH, HLHM(PPOBBIX KOMIETEHIMH M TOBEJCHUYECKHX MPAKTHK
MOJIb30BATENIE HA  CTENEHb 3aMKHYTOCTH  aTOPUTMUYECKOTO KOKOHA H
BOCIIPUHUMAEMOE Pa3HOO0Opa3ue MOBECTKU. Te€OpEeTHUECKYI0 OCHOBY HMCCIIEOBaHUS
COCTaBJISIIOT TeOopusi LU(PPOBOro pa3pbiBa U TEOPUsS YCTAHOBJICHUS MMOBECTKU [HS.
OMnupudeckas 0aza BKIIOUaeT JaHHble ompoca 200 mosb3oBareneld MHTEpHETa B
Kazaxcrane. B nccnegoBaHuy NpUMEHSIOTCS KOPPEISUUMOHHBIA aHAN3, TPYIIOBbIE
CpPaBHEHHMSI, UEPAPXUUYECKAsT PErPECCUS U MOCIEA0BATENbHbIN MEIUATUBHBIN aHAIU3.
Pe3ynbraTsl MIOKa3bIBAIOT, 4TO oOpa3oBaHue, MECTO IPOXKUBAHUS,
npo(heCCHOHATIBHBINA CTAaTYC U SI3bIKOBAsl Cpejia CYIIECTBEHHO BIMSIOT Ha HU(POBBIE
KOMIETEHIIMM M HWH(OPMAllMOHHOE IOBEJAEHUE IoJib30Bareseil. bosiee BbIcOKHE
nU(pPOBbIE  KOMIETEHUUU CIOCOOCTBYIOT AKTUBHOMY TIOMCKY HMH(OpPMALIHH,
CHI)KEHUIO 3aMKHYTOCTH aJITOPUTMHYECKOr0 KOKOHAa M POCTY BOCIHPUHUMAEMOIO

pa3HoOoOpa3us MOBECTKH.
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AN EMPIRICAL STUDY ON THE FORMATION AND GROUP
DIFFERENCES OF ALGORITHMIC COCOONS
THE ROLE OF USER PROFILING IN ALGORITHMIC
RECOMMENDATION FROM THE PERSPECTIVES OF DIGITAL DIVIDE
AND AGENDA-SETTING THEORIES
Abstract. The article examines the formation of algorithmic cocoons and their
group differences among internet users in Kazakhstan. The relevance of the study is
determined by the growing role of digital platforms and recommendation algorithms
in structuring the information environment. The aim of the research is to identify the
influence of structural conditions, digital competencies, and users’ behavioural
practices on the tightness of algorithmic cocoons and perceived agenda diversity. The
theoretical basis of the study is formed by digital divide theory and agenda-setting
theory. The empirical basis includes survey data from 200 internet users in
Kazakhstan. The study applies correlation analysis, group comparison, hierarchical
regression, and serial mediation analysis. The results show that education, place of
residence, occupational status, and language environment significantly influence
users’ digital competencies and information behaviour. Higher digital competencies
contribute to active information seeking, reduce algorithmic cocoon tightness, and
increase perceived agenda diversity.
Keywords: Algorithmic Cocoon, Digital Divide, Recommendation Algorithms,
Information Inequality, Kazakhstan.
Introduction
The rapid development of digital platforms and algorithmic recommendation

systems has significantly changed the mechanisms of information dissemination.
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Social media platforms increasingly determine not only the speed and scale of
information circulation, but also the structure of users’ everyday informational
environments. By collecting and analysing behavioural data, recommendation
algorithms construct user profiles and provide individualized content streams.
Although personalization increases the efficiency of information delivery, it may also
narrow informational diversity, reinforce homogeneous exposure, and contribute to
the formation of algorithmic cocoons.

The relevance of this problem is connected with the growing dependence of
citizens on digital platforms as sources of news, social communication, and public
discussion. In algorithmically mediated environments, access to diverse information
is shaped not only by individual preferences or media institutions, but also by
platform infrastructures, recommendation mechanisms, and users’ digital capacities.
As a result, algorithmic personalization may reproduce and intensify existing social
inequalities, leading to unequal informational outcomes among different social
groups.

Existing studies on filter bubbles, echo chambers, and algorithmic cocoons have
contributed to the understanding of informational closure. However, much of this
research remains focused on Western media systems and pays insufficient attention to
non-Western, transitional, and multilingual contexts. The relationship between
structural inequality and informational inequality in algorithmic environments also
remains insufficiently explored. In particular, it is important to examine how
education, residence, occupation, language environment, and digital literacy
influence algorithmic cocoon tightness and perceived agenda diversity.

Kazakhstan represents a relevant case for such analysis. The country is
characterized by rapid digital transformation, active use of Instagram, TikTok,
Telegram, and YouTube, persistent urban—rural and educational inequalities, and a
bilingual information environment formed by Kazakh- and Russian-language media
spaces. These conditions make it possible to examine how algorithmic
recommendation systems may reinforce both social and linguistic segmentation of

information flows.
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The purpose of this study is to analyse the formation of algorithmic cocoons and
group differences in their manifestation among internet users in Kazakhstan. The
study examines how structural conditions, digital capacities, and behavioural
practices influence algorithmic cocoon tightness and perceived agenda diversity.

The theoretical basis of the research is formed by digital divide theory and
agenda-setting theory. Digital divide theory explains how social inequalities are
transformed into differences in digital capacities and platform behaviour. Agenda-
setting theory makes it possible to analyse how algorithmic systems shape users’
exposure to different issues, topics, and viewpoints. The integration of these
approaches allows algorithmic inequality to be considered as a multidimensional
phenomenon involving structural conditions, digital skills, user practices, and
informational outcomes.

The empirical basis of the study consists of survey data collected from 200
internet users in Kazakhstan, supplemented by qualitative interpretation. The analysis
includes descriptive statistics, reliability and validity testing, correlation analysis,
group comparison, hierarchical regression, and serial mediation analysis.

The scientific novelty of the study lies in the integration of digital divide and
agenda-setting perspectives for the analysis of algorithmic cocoons in a multilingual
Central Asian context. Unlike approaches that interpret algorithmic cocoons mainly
as technological effects, this study considers them as socially embedded phenomena
shaped by structural inequality, digital capacities, and user behaviour. The practical
significance of the research is related to the development of more inclusive
approaches to digital literacy, platform governance, and informational diversity.

THEORETICAL FRAMEWORK AND LITERATURE REVIEW

The development of social media platforms and algorithmic recommendation
systems has significantly transformed the logic of information dissemination.
Communication is increasingly shifting from a mass-media model toward a platform-
based and personalized system of content distribution. By analysing user behaviour,
algorithms filter, rank, and recommend information according to presumed

preferences. While this increases the efficiency of information delivery, it may also
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narrow users’ informational horizons and reinforce homogeneous exposure.

In the literature, three related concepts are used to explain this phenomenon: filter
bubbles, echo chambers, and algorithmic cocoons. The concept of the filter bubble
emphasizes the technological logic of algorithmic filtering. Platforms collect data on
users’ browsing, searching, and interaction patterns and provide content
corresponding to their previous interests, thereby limiting exposure to alternative
viewpoints [1]. This perspective highlights the non-neutral character of algorithms
and their role in reinforcing existing preferences.

The concept of the echo chamber, in contrast, focuses on user agency and social
interaction. Users actively select sources, communities, and networks that correspond
to their beliefs, while practices such as following, liking, commenting, and sharing
strengthen homogeneous communicative environments [2]. Thus, echo chambers
emerge from the interaction between algorithmic recommendation mechanisms and
users’ selective behaviour.

Recent studies show that users are not entirely passive recipients of algorithmic
influence. Through active searching, cross-platform media use, and source
verification, some users can reduce the effects of personalization and access more
diverse perspectives [6]. However, these capacities are unevenly distributed across
social groups, which leads to differentiated algorithmic outcomes.

The concept of the algorithmic cocoon provides a broader analytical framework,
as it combines algorithmic mechanisms, user behaviour, and social structure. Unlike
filter bubbles and echo chambers, it allows informational closure to be understood not
as an absolute state, but as a continuous and measurable condition. The tightness of
an algorithmic cocoon may vary depending on education, digital literacy, social
position, language environment, and media consumption practices.

From this perspective, algorithmic cocoons can be regarded as a manifestation of
social stratification in the digital environment. Users with higher education and
stronger digital competence are more capable of understanding recommendation
mechanisms, adjusting platform settings, diversifying information sources, and

maintaining open informational environments. Conversely, disadvantaged users tend
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to rely on default recommendations and are more likely to remain within closed and
repetitive information flows. In multilingual contexts such as Kazakhstan, language
also structures access to information: Russian-speaking users often enter broader
transnational information networks, whereas Kazakh-speaking users are more likely
to encounter localized content streams.

Digital divide theory provides an important basis for analysing these inequalities.
Early studies focused mainly on unequal access to internet infrastructure [3], while
later research emphasized differences in digital skills, usage patterns, and the ability
to benefit from online resources. These differences are shaped by education, income,
occupation, age, and urban—rural residence. According to van Dijk, digital inequality
originates in broader disparities in social resources and is reproduced in digital
contexts, where socially advantaged groups develop stronger informational and
operational capacities [4].

In the algorithmic era, the digital divide develops into algorithmic inequality.
Although recommendation systems are formally accessible to all users, their effects
depend on users’ digital capacities and behavioural strategies. Users with higher
digital competence are more likely to understand algorithmic logic, actively modify
preferences, use multiple platforms, and seek heterogeneous information. These
practices reduce cocoon tightness. By contrast, users with lower digital competence
are more dependent on default feeds and are more likely to consume homogeneous
content.

Algorithmic inequality therefore appears in differentiated informational outcomes.
Users with different digital capacities encounter different information structures,
issue agendas, and levels of exposure to diverse viewpoints. Digital capacities,
including algorithmic awareness, media literacy, information search skills, and source
verification abilities, mediate the relationship between structural conditions and
informational diversity. Behavioural practices such as active searching, cross-
platform use, and preference adjustment further determine the openness of users’
information environments.

Kazakhstan represents a relevant context for examining these processes. Persistent
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urban—rural, educational, and occupational inequalities continue to shape access to
infrastructure, digital skills, and information resources. Urban users generally benefit
from better technological conditions and higher digital literacy, while rural users face
both technical and competence-related limitations. The bilingual information
environment further deepens these differences. Russian-speaking users often access
wider post-Soviet and transnational media networks, whereas Kazakh-speaking users
are more embedded in localized information spaces. Thus, algorithmic cocoons may
be understood as an extension of the digital divide in the algorithmic era.

Agenda-setting theory offers another important perspective. Classical agenda-
setting theory argues that the media influence public perceptions of issue importance
by determining which topics receive attention and visibility [5]. In traditional mass
media systems, this process was largely organized by centralized media institutions.
In algorithmic environments, however, agenda formation becomes decentralized,
personalized, and fragmented. Algorithms generate individualized content feeds
based on user data, replacing traditional editorial gatekeeping with dynamic and data-
driven filtering mechanisms.

Algorithmic agenda-setting can be described through three features. First, it is
decentralized, since issue visibility results from the interaction of algorithms, users,
and content circulation. Second, it is individualized, because personalized feeds
expose different users to different topics. Third, it is structurally differentiated, as
users’ social positions and digital capacities influence the diversity of information
they encounter.

Perceived agenda diversity is therefore an important indicator of informational
openness. It reflects users’ subjective assessment of the range of issues, viewpoints,
and social perspectives available to them. A tighter algorithmic cocoon is associated
with a narrower perceived agenda, while a more open information environment
corresponds to higher perceived diversity. In multilingual societies such as
Kazakhstan, language further shapes agenda exposure: Russian-speaking users may
be more connected to transnational issues, while Kazakh-speaking users may be more

oriented toward local and national topics.
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Despite the relevance of these theoretical approaches, several gaps remain in the
existing literature. First, empirical research on algorithmic communication in Central
Asia remains limited. Second, digital divide theory and agenda-setting theory are
rarely integrated in the study of algorithmic information environments. Third,
multilingual dynamics are often overlooked, although language plays an important
role in structuring access to information. Fourth, previous studies have paid
insufficient attention to informational outcomes, particularly algorithmic cocoon
tightness and perceived agenda diversity.

By focusing on Kazakhstan, this study addresses these gaps and develops a
framework explaining how structural conditions, digital capacities, and behavioural
practices jointly shape algorithmic cocoon tightness and perceived agenda diversity.
The study therefore interprets algorithmic cocoons not merely as technological
effects, but as socially embedded phenomena that reproduce and intensify
informational inequality in the digital environment.

Plain Text

Control Variables
Age | Gender | Daily Online Time | Primary Platforms

v
Structural Conditions =»(+) Digital Capacities

V()
Behavioral Practices

M)
Algorithmic Cocoon Tightness

M)
Perceived Agenda Diversity

Figure 1 Theoretical Research Framework
Notes: (+) indicates positive effect; (—) indicates negative effect.

This study adopts a sequential explanatory mixed-methods design, with
quantitative analysis as the primary approach and qualitative data used for
interpretation.

The sample consists of Kazakhstani internet users aged 1845, selected
through stratified sampling. Data were collected via anonymous online questionnaires
in Kazakh, Russian, and English. Of 223 responses, 200 valid cases were retained.

All variables were measured using five-point Likert scales, and the
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questionnaire was pretested to ensure clarity and validity.

Quantitative analysis was conducted using SPSS 26.0, including reliability
testing, descriptive statistics, Pearson correlation, independent-samples t-tests, one-
way ANOVA, hierarchical regression, and PROCESS-based mediation analysis to
examine chained effects.

A subgroup (robustness) analysis was further conducted by comparing a high-
vulnerability group (rural, lower education, lower digital capacity) with an urban
high-capacity group, to assess differences in algorithmic cocoon formation and
informational outcomes.

All constructs were measured using multiple indicators:

Structural Conditions.

Education (four levels), residence (urban/rural), occupation (five categories), and
socioeconomic status (subjective self-assessment).

Digital Capacities.

Information searching ability, source verification, platform operation skills, and
algorithmic understanding.

Behavioral Practices.

Proactive searching for diverse viewpoints, cross-platform information use,
engagement with heterogeneous content, preference adjustment, and verification
behavior.

Algorithmic Cocoon Tightness.

Perceived content repetition, alignment with prior interests, limited exposure to
diverse viewpoints, and overall information homogeneity.

Perceived Agenda Diversity.

Perceived exposure to diverse perspectives, range of social issues, and awareness of
viewpoints across different groups.

Table 1 presents the demographic profile of the sample. The final dataset
includes 200 valid responses. The sample is balanced in gender (47.5% male, 52.5%
female), with 63% urban residents and 58.5% holding a bachelor’s degree or above.

Average daily online time is 5.7 hours, indicating high platform engagement.
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Instagram (82.5%) and Telegram (79.0%) are the dominant platforms.

Table 1 Demographic Characteristics (N=200)

Variable Category Frequency Percentage (%)
Gender Male 95 47.5
Female 105 52.5
Age 18-25 82 41.0
26-35 77 38.5
36-45 41 20.5
Residence Urban 126 63.0
Rural 74 37.0
Education High school or below 35 17.5
Vocational college 48 24.0
Bachelor’s or above 117 58.5
Occupation Student 55 27.5
Civil servant 33 16.5
Corporate employee 62 31.0
Self-employed 24 12.0
Manual labor 26 13.0

Table 2 reports descriptive statistics of core variables. Algorithmic cocoon
tightness shows a relatively higher mean (M = 3.41, SD = 0.65) compared to
perceived agenda diversity (M = 3.26, SD = 0.71).

Table 2 Descriptive Statistics of Core Variables (N=200)

Variable Mean Standard Deviation
Digital Capacities 3.68 0.62
Behavioral Practices 3.54 0.69
Algorithmic Cocoon Tightness 3.41 0.65
Perceived Agenda Diversity 3.26 0.71

Table 3 Reliability (Cronbach’s o)

Variable Items Cronbach’s a
Digital Capacities 8 0.871
Behavioral Practices 7 0.842

Algorithmic Cocoon Tightness 6 0.826
Perceived Agenda Diversity 7 0.854

Table 4 KMO and Bartlett’s Test
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Variable KMO Bartlett’s x> df p
Digital Capacities 0.882 426.78 28<0.001
Behavioral Practices 0.846 357.21 21<0.001
Algorithmic Cocoon Tightness 0.811 298.54 15<0.001
Perceived Agenda Diversity 0.859 389.67 21<0.001

All constructs demonstrate good internal consistency, with Cronbach’s o ranging
from 0.826 to 0.871 (Table 3). KMO values exceed 0.80 and Bartlett’s tests are
significant at p < 0.001 (Table 4), confirming sampling adequacy and construct
validity.

Harman’s single-factor test indicates that the first factor explains 28.7% of
variance, below the 40% threshold, suggesting no serious common method bias.

Table 5 reports Pearson correlations among key variables. Structural conditions
are significantly associated with digital capacities (r = 0.52, p <0.001) and behavioral
practices (r = 0.48, p < 0.001), and negatively associated with algorithmic cocoon
tightness (r = —0.45, p < 0.001). Algorithmic cocoon tightness is strongly negatively
associated with perceived agenda diversity (r = —0.65, p < 0.001). All correlations are

consistent with the proposed model structure.

Table 5 Pearson Correlation Matrix (N=200)

Variable 1 Structural 2 Digital 3 Behavioral 4 Cocoon 5 Agenda
Conditions Capacities Practices Tightness Diversity
1 Structural |
Conditions
2 Digital Capacities 0.52%* 1
3 Behavioral 0.48%* 0.60%* 1
Practices
4 Cocoon Tightness —0.45%* —0.48%* —0.56** 1
5 Agenda Diversity 0.42%* 0.50%* 0.45%* —0.65%* 1

Note: ** p <0.001

Correlations supported the hypothesized chain: structural conditions — digital capacities — behavioral practices —
cocoon tightness — agenda diversity, all highly significant.

Significant group differences are observed across key variables.

Urban—Rural Differences (Table 6)

Urban users score higher in digital capacities (t = 4.83, p < 0.001) and behavioral
practices (t = 4.21, p < 0.001), and report lower cocoon tightness (t = —5.02, p <
0.001).
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Table 6 Urban—Rural Differences (N=200)
Variable Urban (M+SD) Rural (M£SD) t P
Digital Capacities ~ 3.92+0.58 3.15+¢0.59 4.83 <0.001
Behavioral Practices  3.80+0.63 3.05+0.61 4.21 <0.001
Cocoon Tightness ~ 3.02+0.62 3.81£0.53 —5.02<0.001
Agenda Diversity 3.55+0.67 2.78+0.70  4.56 <0.001

Educational Differences (Table 7)
Higher education is associated with higher digital capacities (F = 8.74, p < 0.001)

and lower cocoon tightness (F = 6.85, p <0.001).
Table 7 Educational Differences (N=200)
Variable <High School Vocational >Bachelor’s F p
Digital Capacities ~ 2.51+0.55 3.18+0.52 3.85+0.48 8.74<0.001
Behavioral Practices 2.38+0.58 3.02+0.59 3.71+0.57 7.91<0.001
Cocoon Tightness  3.95+0.49 3.48+0.56 2.99+0.53 6.85<0.001

Occupational Differences (Table 8)
Significant differences are observed across occupational groups (p < 0.001), with

professional groups showing lower cocoon tightness than manual labor groups.
Table 8 Occupational Differences (N=200)

Variable Student Civil Servant Corporate Self-employed Manual F P

Digital Capacities  3.20 3.52 3.46 2.79 2.54 5.93<0.001
Behavioral Practices 2.91 3.19 3.13 2.52 2.37 6.12<0.001
Cocoon Tightness ~ 3.25 2.92 3.00 3.65 3.83 6.12<0.001

Linguistic Differences (Table 9)
Russian-speaking users report higher behavioral practices and agenda diversity

than Kazakh-speaking users (t = 2.88-3.76, p < 0.01).
Table 9 Linguistic Differences (N=200)
Variable Russian (M+SD) Kazakh (M+SD) t p
Agenda Diversity 3.51+0.65 2.90+0.73  3.76<0.001
Behavioral Practices ~ 3.70+0.62 3.2240.71  2.88 <0.01

Table 10 presents hierarchical regression results (DV: algorithmic cocoon
tightness). After controlling for demographic variables, digital capacities (f =—0.417,
p <0.001) and behavioral practices (B = —0.463, p < 0.001) show significant negative
effects.

The full model explains 51.2% of variance (Adjusted R* = 0.512), with
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incremental explanatory power across steps (AR? = 0.082—0.191-0.143-0.096, all p <
0.001).

Table 10 Hierarchical Regression (DV: Algorithmic Cocoon Tightness, N=200)

Variable Model 1 Model 2 Model 3 Model 4
Age 0.072 0.058 0.045 0.038
Gender -0.065 —0.051 -0.043 -0.035

Daily Online Time 0.051*  0.042 0.033 0.029

Education —  —0.287**%* —0.173*%* —0.112*%
Residence —  —0.253** —0.158** —0.105*
Digital Capacities — —  —0.417%Fx =021 7F**
Behavioral Practices — — —  —0.463%**
F 18.72%** 2534%%% 28.65%** 30.16%**

Adjusted R2 0.082 0.273 0.416 0.512
AR2 0.082* 0.191*%* (.143*** (.096***

Note: #p<0.05, # *p<0.01, * * *p<0.001
PROCESS Model 6 results (Table 11) confirm all indirect effects as significant
based on 5,000 bootstrap samples.
The full serial mediation pathway is supported:
Structural Conditions — Digital Capacities — Behavioral Practices — Algorithmic
Cocoon Tightness — Perceived Agenda Diversity.

All 95% bootstrap confidence intervals exclude zero, confirming statistical

significance.
Table 11 Serial Mediation Results (N=200)
Path Indirect Effect SE 95% CI  Significance
Structural — Digital — Agenda 0.083 0.031[0.070, 0.189] Significant
Structural — Digital — Behavioral — Agenda 0.117 0.027[0.048, 0.153] Significant

Structural — Digital — Behavioral — Cocoon — Agenda  0.164  0.023[0.039,0.131] Significant
Table 12 reports robustness results. The high-vulnerability group shows
significantly higher cocoon tightness (t =4.97, p < 0.001) and lower agenda diversity
(t = 5.04, p < 0.001), while the control group demonstrates higher proactive

behavioral adjustment.

Table 12 Shadow Comparative Experiment Results (N=123)

Variable High-Risk (n=62) Control (n=61) t p
Algorithmic Homogeneity = 4.02+0.55 3.11£0.60  4.97 <0.001
Proactive Correction 2.28+0.59 3.4740.64  5.31 <0.001
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Variable High-Risk (n=62) Control (n=61) t p

Cocoon Tightness 3.91+0.54 2.98+0.61 —5.76<0.001
Agenda Diversity 2.71+0.72 3.58+0.66  5.04 <0.001

Table 13 summarizes hypothesis testing results. All hypotheses (HI-H6) are

supported.
Table 13 Hypothesis Testing

Hypothesis Statement Result
HI Structural — Digital (+) Supported
H2 Digital — Behavioral (+) Supported
H3 Behavioral — Cocoon (—) Supported
H4 Digital — Cocoon (—) Supported
H5 Cocoon — Agenda (=) Supported
H6 Serial mediation path  Supported

DISCUSSION AND THEORETICAL ANALYSIS

This study demonstrates that algorithmic cocoons are not purely technological
outcomes but structurally embedded products shaped by social inequality, digital
capacities, and user behaviors. Although algorithmic recommendation systems are
designed for personalization, they are not value-neutral; rather, they extend pre-
existing social inequalities into digital environments by producing differentiated
patterns of information exposure. Structural disparities in education, urban—rural
residence, occupation, and socioeconomic status generate systematic differences in
digital capacities and information access. Groups with higher education and stronger
digital skills are more capable of recognizing algorithmic mechanisms, adjusting
preferences, and diversifying information sources, thereby maintaining more open
informational environments. In contrast, disadvantaged groups are more dependent
on default algorithmic feeds and are more likely to remain within homogeneous
information flows. Behavioral practices further function as a key transmission
mechanism, as digital capacities only translate into open informational environments
through proactive searching, cross-platform engagement, and preference adjustment.
Accordingly, algorithmic cocoon formation follows a sequential pathway-structural

conditions — digital capacities — behavioral practices — informational outcomes-
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through which social inequality is reproduced in digital form.

The findings confirm that the digital divide has evolved from a simple access
gap into a multi-dimensional structure encompassing capacities, behaviors, and
informational outcomes. A clear capacity gap exists, with urban and highly educated
users demonstrating stronger abilities in information searching, verification, and
algorithmic awareness, while rural and less educated users rely more heavily on
default systems. These capacity differences translate into behavioral stratification,
where digitally skilled users engage more actively in information exploration,
whereas less skilled users exhibit more passive consumption patterns. These
disparities ultimately culminate in informational outcome gaps, as even within the
same platform environment, different groups experience significantly different levels
of agenda diversity. The digital divide therefore becomes an informational divide that
determines who is exposed to broader societal issues and who remains constrained
within narrow information flows. Rather than eliminating inequality, algorithms
amplify it by converting offline structural disparities into online informational
stratification.

Extending agenda-setting theory to algorithmic environments, this study shows
that agenda formation is no longer centralized but decentralized and structurally
stratified. Algorithmic systems personalize content delivery and fragment shared
public agendas into individualized information streams, resulting in agenda diversity
being unevenly distributed according to digital capacities and behavioral engagement.
In Kazakhstan, this stratification is further intensified by bilingualism: Russian-
speaking users tend to access broader transnational content, while Kazakh-speaking
users are more concentrated within localized informational environments.
Consequently, parallel and partially disconnected informational agendas emerge,
indicating that language functions as a structural variable in algorithmic agenda
formation.

These findings suggest several implications. Platform governance should move
beyond efficiency-driven personalization toward balancing relevance and

informational diversity, incorporating mechanisms that reduce algorithmic
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homogeneity. Digital literacy should be strengthened, particularly in algorithmic
awareness, verification skills, and cross-platform information practices. Policy
attention should shift from digital access to informational equity, ensuring equal
opportunities for diverse information exposure. In addition, multilingual
environments require improved cross-linguistic infrastructure, including translation
systems and interlingual recommendation mechanisms. However, this study is subject
to limitations, including a relatively small sample size that restricts generalizability,
the cross-sectional design that limits causal inference, reliance on self-reported data
that may introduce bias, and an individual-level focus that overlooks platform
political economy structures. Future research should address these limitations through
larger cross-national samples, longitudinal or behavioral trace data, objective
diversity measures, and platform-level analyses. Overall, this study integrates digital
divide and agenda-setting theories to demonstrate that algorithmic cocoons are
structurally embedded phenomena shaped by social inequality and mediated through
digital capacities and behavioral practices. The digital divide has thus evolved into a
layered structure of capacity, behavioral, and informational inequalities, while
algorithmic systems simultaneously reproduce and amplify these disparities, shaping
differentiated informational environments across social groups.
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