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Abstract

This study evaluates the reliability of secondary school systems in South Africa by applying multilevel regression  
analysis to assess system performance. Multilevel regression analysis was employed, incorporating hierarchical 
data  structures  typical  in  school  systems.  The  model  accounts  for  both  within-school  (e.g.,  teacher-student  
interactions) and school variability (e.g., resource allocation). Uncertainty estimates were derived using robust 
standard errors to account for the complexity of the nested structure. The analysis revealed significant differences  
in system reliability across schools, with some institutions showing a 20% improvement potential through targeted 
interventions. Specific factors such as teacher training and student engagement had substantial effects on overall 
system performance. Multilevel regression analysis proved effective for measuring the reliability of secondary  
school  systems  in  South  Africa,  offering  insights  into  systematic  improvements.  Strategies  should  focus  on 
enhancing  teacher  professional  development  and  fostering  a  more  engaged  learning  environment  to  improve 

educational outcomes. The empirical specification follows Y =β0+β
→ p X+varepsilon, and inference is reported 

with uncertainty-aware statistical criteria.
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📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
results, discussion, and references is available upon request.
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