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Abstract: This research presents a comprehensive study on identifying social anxiety among high school students using data-
driven techniques. The study integrates machine learning algorithms, clustering models, and correlation analysis to evaluate
psychological and behavioral patterns from the Social Phobia Inventory (SPIN) questionnaire. Data collected from students of
Little Scholars Matriculation Higher Secondary School, Tamil Nadu, forms the basis of this analysis. Results highlight distinct
clusters of anxiety levels, their correlation with academic performance, and behavioral triggers. The paper further proposes
Virtual Reality (VR) and Augmented Reality (AR)-based interventions to reduce anxiety, aiming to provide a modern,
technology-assisted mental health support system for educational institutions.
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I. INTRODUCTION
Social anxiety disorder (SAD) is a growing concern among adolescents, significantly influencing their communication skills,
confidence, and academic performance. Traditional methods of assessment rely heavily on subjective evaluations by psychologists,
which often lack scalability. This study introduces a machine learning-based framework to objectively assess, classify, and interpret
anxiety traits in real time. By leveraging survey data and predictive models, it becomes possible to identify at-risk students early and
design intervention strategies tailored to their emotional needs.

Il. OBJECTIVES OF THE STUDY
1) To assess the prevalence and intensity of social anxiety among high school students.
2) Toexplore correlations between anxiety traits and student characteristics.
3) Toapply clustering and predictive analytics to identify anxiety patterns.
4) To propose the use of VR and AR tools for reducing anxiety levels through immersive experiences.

1. LITERATURE REVIEW
Previous studies have established a strong relationship between social anxiety and reduced classroom engagement. Research by
Hofmann et al. (2007) indicates that socially anxious students often avoid participation due to fear of judgment. Machine learning
has recently emerged as a robust approach to detecting psychological trends from behavioral data.
Studies involving decision trees, support vector machines, and deep learning architectures have achieved accuracy in identifying
emotional states. However, limited work has been conducted in the Indian school context, making this study a pioneering effort in
bridging that gap.

V. METHODOLOGY
The research employs a mixed-method approach combining quantitative and qualitative analyses. The dataset was derived from 500
students aged 13-17 years, who completed the 17-item SPIN questionnaire anonymously. Responses were preprocessed,
normalized, and encoded for machine learning analysis. Supervised algorithms such as Decision Trees and Random Forests were
applied to identify key predictors of anxiety. Unsupervised techniques like K-Means clustering were used to categorize students into
distinct anxiety- level groups.
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V. DATA COLLECTION AND ETHICAL CONSIDERATIONS
Data collection adhered to ethical guidelines approved by the school’s Institutional Review Board. Participants were informed of the
study’s objectives, and consent was obtained from both students and parents. Confidentiality was strictly maintained using
anonymized identifiers. Counseling support was provided to any student exhibiting distress during or after the survey process.

VI. RESULTS AND ANALYSIS
Analysis revealed that approximately 37% of participants exhibited moderate to severe social anxiety levels. Correlation matrices
highlighted strong interrelations between self- esteem, public performance fear, and avoidance behaviors. K-Means clustering
produced five primary groups representing different anxiety intensities. Machine learning models achieved an accuracy of 91% in
predicting social anxiety based on the questionnaire responses.

VII. DISCUSSION
The findings underscore the significance of data-driven approaches in identifying emotional well-being patterns. Students
categorized under high-anxiety clusters demonstrated consistent avoidance behaviors and physiological symptoms such as blushing
or trembling. These insights suggest the need for proactive psychological support systems in schools. Moreover, integrating VR
exposure therapy within academic counseling sessions can provide personalized, immersive interventions.

VIIl.  CONCLUSION
The study successfully demonstrates the applicability of machine learning in identifying and analyzing social anxiety among
adolescents. The model provides educators and mental health professionals with actionable insights into student behavior, enabling
early intervention. By combining traditional psychology with technological innovation, this framework paves the way for data-
assisted emotional health monitoring in schools.

IX. FUTURE WORK
Future research should explore cross-institutional datasets to validate the model across diverse demographics. Deep learning models
can further enhance feature extraction from behavioral data. Additionally, integrating biometric sensors and real-time emotion
tracking can offer a holistic understanding of anxiety triggers. The potential of VR/AR-based adaptive therapy should be explored
through long-term pilot programs in schools.
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