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Analysis of Mathematical
Educational Values Using a
Multivariate Approach:
Application of Confirmatory
Factor Analysis and Hierarchical
Clustering

Mehdi Rajaei Salmasi, Assistant Proffesor !

Abstract

This study employed advanced multivariate statistical
methods to analyze mathematical educational values among
566 high school students. Using confirmatory factor analysis
(CFA), structural equation modeling (SEM), and
hierarchical cluster analysis, the underlying structure of
educational values and natural student profiles were
investigated. The findings revealed that the three-factor
model demonstrated satisfactory fit indices. Composite
reliability (CR) and average variance extracted (AVE) were
at acceptable levels for all factors. Hierarchical cluster
analysis using Ward's method on standardized data
identified four distinct profiles with unique value
characteristics and demographic features, which were
validated by the silhouette index. Results from multiple
regression analysis (after verifying assumptions and coding
ethnicity as a dummy variable) showed that ethnicity
significantly predicted values related to communication,
family, and practice. These findings, interpreted within the
integrated framework of Expectancy-Value Theory and
Schwartz's Theory, emphasize the importance of applying
multivariate approaches to understand the complexity of
educational value systems.

Keywords: Mathematical Educational Values, CFA,
Hierarchical Clustering, Structural Equation Modeling,
Expectancy-Value Theory, Schwartz's Theory.



