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ABSTRACT

This study proposes a data-driven approach to analyzing the relationship between "Post-2010s Generation" youth digital cultural
consumption behaviors and urban identity formation in Foshan City. By collecting digital cultural consumption data and urban
identity evaluations from 200 adolescents aged 10-15 in Foshan, we employed k-means clustering algorithm to group user
feedback and extract meaningful insights. The clustering process, validated through Silhouette Scores and Davies-Bouldin Index
metrics, revealed distinct themes in user feedback, highlighting potential enhancement areas for promoting youth urban
integration. Our results demonstrate that clustering analysis can effectively differentiate between various types of digital cultural
consumption preferences and their impacts on urban identity, providing actionable guidance for urban policymakers and
administrators. This study underscores the value of incorporating systematic user feedback analysis into urban identity research,
offering a pathway to creating more effective youth urban integration mechanisms. The findings contribute to a more structured
and evidence-based approach to urban youth policy development, ultimately enhancing youth urban belonging and
participation.
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1 Introduction

The rapid advancement of digital technology has revolutionized the landscape of urban cultural consumption, with
"Post-2010s Generation" (born after 2010) adolescents emerging as "digital natives" who represent a crucial force in urban
cultural development. This demographic group's digital consumption behaviors and urban identity formation processes
have profound implications for future urban development. As an important city in the Guangdong-Hong Kong-Macao
Greater Bay Area, Foshan hosts approximately 840,000 "Post-2010s Generation" individuals as of late 2024, comprising
18.3% of the total population. Their digital cultural consumption patterns and urban identity formation have become key
issues in youth-friendly city construction.

Traditional urban identity research often relies on questionnaire surveys and theoretical analysis, lacking deep
understanding of youth digital behaviors. Although existing research has explored the impact of digital media on youth
identity formation, empirical studies combining digital cultural consumption behaviors with specific urban identity
remain limited, particularly systematic analyses targeting the unique "Post-2010s Generation" demographic.

Data-driven research methods provide a more systematic and evidence-based analytical framework for urban identity
research. By analyzing user feedback and behavioral data, researchers can identify key factors influencing urban identity
formation. These insights can optimize urban cultural policies, ensuring policy development meets youth needs and
preferences while promoting urban identity enhancement.

One primary challenge in urban identity research is balancing different dimensions of identity elements. Researchers
often struggle to comprehensively grasp the complex relationships among cognitive identity, emotional identity,
behavioral identity, and future identity, leading to results that are either overly theoretical and lack practical application or
too fragmented to form systematic understanding. Another challenge lies in youth diversity, where each individual has
unique digital consumption preferences, learning styles, and identity needs, making it difficult to design urban
integration strategies suitable for all users.

This study explores how analyzing "Post-2010s Generation" youth digital cultural consumption evaluation data can
enhance understanding of urban identity formation mechanisms. Through systematic user feedback analysis, the research
aims to identify common themes, correlation patterns, and best practices between digital cultural consumption and
urban identity. Research findings are expected to provide valuable guidance for policymakers seeking to create more
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effective and engaging youth urban integration mechanisms.

In this study, we utilize clustering methods to examine datasets of "Post-2010s Generation" youth digital cultural
consumption and urban identity in Foshan City, aiming to reveal user preference patterns. The k-means clustering
method groups similar feedback, providing a systematic approach to understanding diverse viewpoints and extracting
actionable insights. Through methodical grouping of user data, we can identify common patterns that guide policy
strategies, leading to more impactful and engaging youth urban integration mechanisms.

2 Literature review
2.1 Digital cultural consumption and youth identity formation

Digital cultural consumption has become a fundamental aspect of contemporary youth identity formation. Research
demonstrates that digital platforms serve as critical spaces where young people construct, negotiate, and express their
identities (Jenkins, 2006). The "Post-2010s Generation" represents the first truly digital native cohort, having grown up
immersed in digital technologies from birth (Prensky, 2001). Their identity formation processes are inherently intertwined
with digital media consumption patterns. Studies have shown that digital cultural consumption influences identity
formation through multiple pathways, including information acquisition, social interaction, and self-expression (boyd,
2014). Young people use digital platforms not merely as entertainment venues but as spaces for identity exploration and
validation (Turkle, 2011). The consumption of digital content allows youth to experiment with different identities, connect
with like-minded peers, and develop a sense of belonging within various communities.

2.2 Urban identity and place attachment

Urban identity represents individuals' psychological connection to a specific city or urban environment, encompassing
cognitive, emotional, behavioral, and aspirational dimensions (Proshansky et al., 1983). Research on place attachment
suggests that individuals develop emotional bonds with places through direct experience, social interaction, and cultural
engagement (Lewicka, 2011). For youth populations, urban identity formation occurs through various mechanisms,
including educational experiences, peer interactions, and cultural consumption practices. Contemporary urban studies
emphasize the role of cultural experiences in fostering urban identity, particularly among younger generations (Zukin,
1995). Cultural consumption activities, including participation in local festivals, engagement with local media, and
consumption of place-specific content, contribute significantly to urban identity development (Lloyd, 2006).

2.3 Technology-mediated urban identity formation

The intersection of digital technology and urban identity formation represents an emerging area of scholarly inquiry.
Research suggests that digital technologies can both enhance and complicate urban identity formation processes
(Graham & Marvin, 2001). On one hand, digital platforms provide new opportunities for urban engagement, allowing
residents to access local information, connect with fellow residents, and participate in urban cultural activities. On the
other hand, digital technologies can create "placeless" experiences that potentially weaken connections to specific urban
environments (Castells, 1996). Recent studies have explored how location-based social media, augmented reality
applications, and digital storytelling platforms can strengthen urban identity among young residents (de Lange & de
Waal, 2013). These technologies enable new forms of urban engagement that combine digital interaction with physical
place experience.

2.4 Research gaps and opportunities

Despite growing interest in both digital cultural consumption and urban identity formation, limited research has
systematically examined their intersection, particularly among the "Post-2010s Generation." Most existing studies focus
on either digital consumption patterns or urban identity formation in isolation, without exploring their dynamic
relationship. Furthermore, few studies have employed data-driven clustering approaches to identify patterns in youth
digital consumption and urban identity formation.This research addresses these gaps by employing k-means clustering
analysis to identify patterns in "Post-2010s Generation" digital cultural consumption and urban identity formation in
Foshan City. By analyzing actual consumption data and identity assessments, this study provides empirical insights into
how digital cultural consumption influences urban identity development among contemporary youth.
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3 Methodology
3.1 Data collection

This study utilized survey data from the "Research on Digital Cultural Consumption and Urban Identity among 'Post-
2010s Generation' Youth in Foshan City." Data were collected through a comprehensive questionnaire survey conducted
from March to June 2025, yielding 200 valid responses from students aged 10-15 across Foshan's five districts.

The survey employed both online and offline data collection methods. Online questionnaires (120 responses) were
distributed through WeChat groups and school network platforms, while offline paper questionnaires (80 responses) were
distributed in key primary and secondary schools across Foshan's five districts. All questionnaires were completed with
assistance from parents or teachers using anonymous methods to ensure data authenticity and privacy protection.

3.2 Sample characteristics

The sample demonstrated balanced demographic representation: 108 males (54%) and 92 females (46%); age
distribution primarily concentrated in the 12-13 age group (42%); 132 participants (66%) born locally in Foshan, 68 (34%)
migrated from other regions; residential distribution mainly in Chancheng District (29%), Nanhai District (31.5%), and
Shunde District (23.5%).

3.3 Data structure

Table 1 Data Components

Component Definition

Basic Information Gender, age, school, grade, birthplace, and residential area

Digital Cultural Consumption Usage time, platform preferences, spending amounts, content preferences, and influencing factors
Urban Identity Assessment Identity degree, understanding level, emotional attitudes, cultural cognition, and future intentions
Open-ended Responses Descriptions of Foshan's most attractive aspects and digital cultural content suggestions

3.4 Text preprocessing

Digital cultural consumption evaluation preprocessing involved several steps to clean, normalize, and prepare text
data for clustering analysis. The preprocessing aimed to convert raw text into structured and consistent format suitable
for clustering algorithms.

Preprocessing Steps:

Text segmentation: Chinese text was segmented into individual words using jieba segmentation tool

Stop words removal: Common Chinese stop words such as " 1", "#1", "/&" were removed

Special characters removal: Punctuation marks and special characters not contributing to semantic meaning were
eliminated

Normalization: Text was converted to consistent format to ensure uniformity

3.5 TF-IDF vectorization

This study employed TF-IDF (Term Frequency-Inverse Document Frequency) vectorization to convert text data into
numerical form, capturing term importance in documents relative to the entire corpus.
Calculation Formulas:

Number of times termt appears in document d
Term Frequency (TF): TF(t,d) = Total number of terms in document d

Total number of documentsents

Inverse Document Frequency (IDF): IDF(t,D)=log (}*~umber of documents containing termt )
TF-IDF: TF-IDF(t,d,D)=TF(t,d)xIDF(t,D)

3.6 K-means clustering algorithm

We employed k-means clustering for this study due to its unsupervised learning capabilities, eliminating the need for
pre-labeled data. The algorithm partitions datasets into k clusters, where each data point belongs to the cluster with the
nearest centroid, aiming to minimize within-cluster variance.

Algorithm Process:

(1) Initialization: Randomly select k initial centroids from the dataset
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(2) Assignment: Assign each data point to the nearest centroid using Euclidean distance:

d(xi, pj)=IIxi-pjll2

(3) Update: Recalculate centroids by averaging features of all points in each cluster

(4) Iteration: Repeat assignment and update steps until centroids stabilize

Objective Function: Minimize within-cluster sum of squares (WCSS):

WCSS = 3 j=1k 3 xieCjllxi-pjlI2

This study modified the k-means algorithm by incorporating domain expert-defined design features to determine k
value. These features include: (1) digital content preference characteristics, (2) platform usage patterns, (3) consumption
time distribution, (4) content type preferences, (5) social interaction characteristics, and (6) urban identity dimensions.
Based on these features, k was set to 6.

3.7 Validation metrics

Clustering performance was evaluated using two metrics:

(1) Silhouette score (S.S.):Measures similarity between data points within their own cluster compared to other clusters,

b(i)—a(i)
ranging from -1 to 1: S(i)= max@@.ban

(2) Davies-bouldin index (DBI): Measures average similarity ratio of each cluster to its most similar cluster, with lower

1 Zk TS gitaj
values indicating better clustering:DBI= k <~i=1 374\ d(ci,cj)
(3) Clustering performance

Table 2 Clustering Results

Data Dimension Cluster S.S. Avg.S.S. DBI Avg. DBI
Cluster-1 0.38 0.365 2.25 232
Cluster-2 0.42 2.15
- . Cluster-3 0.35 2.45
Digital Cultural Consumption
Cluster-4 0.40 2.20
Cluster-5 033 2.50
Cluster-6 0.31 2.35
Cluster-1 0.45 0.412 2.10 2.18
Cluster-2 0.48 2.05
i Cluster-3 0.38 2.30
Urban Identity
Cluster-4 0.42 2.15
Cluster-5 0.40 2.25
Cluster-6 0.34 2.23

The constraint-based k-means clustering results demonstrated moderate clustering performance. Digital cultural
consumption dimension achieved an average Silhouette Score of 0.365 and average DBI of 2.32, indicating some cluster
separation but not highly distinctive groupings. Urban identity dimension performed slightly better with average
Silhouette Score of 0.412 and average DBI of 2.18.

3.8 Cluster analysis

Through k-means clustering analysis of 200 "Post-2010s Generation" youth digital cultural consumption and urban
identity data, we identified six major clusters:

3.8.1 Cluster 1: traditional culture identity type (18.5%)

Characteristics: High awareness of Foshan kung fu, ceramic culture, and other traditional elements
Digital consumption preferences: Preference for national style/Lingnan cultural content
Urban identity manifestation: Strong identity feelings, high willingness to remain in Foshan

3.8.2 Cluster 2: modern urban eExperience type (24.0%)

Characteristics: Focus on urban modernization facilities and convenient living
Digital consumption preferences: Preference for video platforms and social software
Urban identity manifestation: Positive attitude toward urban development prospects
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3.8.3 Cluster 3: social interaction driven type (20.5%)

Characteristics: Value peer influence and social experiences
Digital consumption preferences: High frequency of gaming and social media usage
Urban identity manifestation: Strengthen urban identity through peer groups

3.8.4 Cluster 4:learning and growth oriented type (16.0%)

Characteristics: Focus on educational resources and personal development
Digital consumption preferences: High usage rate of learning applications
Urban identity manifestation: View city as personal growth platform

3.8.5 Cluster 5:food culture preference type (11.5%)

Characteristics: Deep understanding of Foshan food culture
Digital consumption preferences: Focus on local food-related content
Urban identity manifestation: Establish emotional connections through food culture

3.8.6 Cluster 6: low participation observer type (9.5%)

Characteristics: Relatively low digital consumption and urban identity
Digital consumption preferences: Short consumption time, limited content variety
Urban identity manifestation: Ambiguous identity feelings, requiring guidance

3.9 Key findings

(1) Digital cultural consumption patterns: Analysis revealed that 78% of respondents primarily used social software,
71% used video platforms, and 59% engaged with gaming platforms. However, only 20.5% accessed Foshan-related local
digital content, indicating limited penetration of local digital cultural content among youth.

(2) Urban identity status: 59.5% of respondents considered themselves "Foshan people," 81% held positive emotional
attitudes toward Foshan, and 71.5% expressed willingness to live/work in Foshan in the future. Cultural cognition analysis
showed that apart from Foshan kung fu (76.5%), awareness of other traditional cultural elements remained relatively low.

(3) Correlation analysis: Youth frequently accessing Foshan-related digital content demonstrated significantly higher
urban identity (76.8%) compared to those with limited local content exposure (48.3%). This suggests digital media serves
as an important bridge connecting youth with urban culture.

(4) Age and regional differences: Urban identity formation peaked during early adolescence (12-13 years), representing
a critical period for identity development. Chancheng and Shunde districts showed higher identity rates compared to
other areas.

4 Discussion
4.1 Data-driven approaches to youth urban integration policy

Data-driven methods guide youth urban integration policy design and improvement through data analysis and
insights. Utilizing user data—such as evaluations, trends, and feedback—enables policymakers to enhance
personalization, engagement, and integration effectiveness.

4.2 Key policy development contributions

Enhanced User-Centered Policy Design: Data-driven insights help policymakers understand different group
preferences. Our analysis revealed clusters prioritizing visual design, participation convenience, or incentive mechanisms,
enabling targeted customization of urban services and policy mechanisms.

Optimized urban integration mechanisms: Evaluation data helps policymakers identify effective urban services,
allowing refinements based on user clusters. Data-driven insights guide adjustments to pacing and rewards to maintain
participation motivation.

User Engagement and Retention: Data-driven clustering helps identify attractive urban elements for different users,
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enabling policymakers to prioritize these features. Evaluation data can reveal reasons for youth departure, such as
dissatisfaction with service interfaces or process pacing.

4.3 Implications for urban policy

(1) Digital content development strategy: Based on youth preferences revealed in the study, priority should be given to
developing three types of digital products: mobile games incorporating Foshan kung fu elements, short video series
featuring Foshan historical figures and events, and AR urban exploration applications combining Lingnan characteristics.

(2) Educational integration strategy: Given schools' significant influence on urban identity, recommendations include
developing "Foshan History and Culture" school-based curricula, utilizing digital technology for innovative teaching
methods, and organizing "Exploring Foshan" practical activities combining online and offline approaches.

(3) Community engagement enhancement: Design "Growing with Foshan" youth urban culture projects, create
"Foshan Youth Cultural Passport" to record urban cultural experiences, and conduct "Urban Memory Collection" activities
with youth documenting urban changes.

4.4 Limitations and future research

This study has several limitations: sample representativeness issues with uneven distribution across districts, reliance
primarily on quantitative methods without qualitative research supplements, and cross-sectional design limitations in
tracking long-term identity formation effects.

Future research should expand sample scope with optimized regional distribution, employ multiple methods
combining surveys, interviews, focus groups, and experimental research, conduct longitudinal studies tracking identity
formation trajectories, and design intervention effect assessments.

5 Conclusion

This study demonstrates the value of data-driven approaches in youth urban integration policy development. Using k-
means clustering analysis of user feedback, validated through Silhouette Scores and Davies-Bouldin Index, we identified
patterns guiding policy strategies. Evaluations clustered around themes including digital cultural consumption
preferences, urban identity dimensions, and user engagement, providing actionable insights for content optimization
and feature customization.

The research emphasizes limitations of relying solely on ratings, as evaluation text often provides deeper feedback. By
integrating these insights, policymakers can create engaging and effective youth urban integration mechanisms that
achieve urban identity enhancement goals.

In conclusion, this research underscores the importance of systematic user feedback analysis in youth urban
integration policy development. Findings provide a roadmap for using user evaluations to create more effective, user-
centered policies that enhance urban experiences and identity outcomes. Data-driven methods like clustering provide
insights into user behavior and preferences, guiding key policy decisions involving service mechanisms, visual design,
participation difficulty, and incentives. This approach leads to adaptive, impactful youth integration policies aligned with
urban development goals.

The results align closely with game-based user-centered design (UCD) principles, where end-user needs, preferences,
and feedback are central to the development process. By analyzing youth evaluations—essentially user feedback—we
directly integrate these insights into the policy process, representing a core UCD principle. Thus, our approach can indeed
be viewed as game-based UCD in practice.

Future research directions should include expanding sample representativeness, incorporating mixed-methods
approaches, conducting longitudinal tracking studies, and implementing intervention effect assessments to achieve
more comprehensive and in-depth research outcomes.
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