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Effects of School and Student Characteristics on Reading, Mathematics and Science

Achievement: Applications of Hierarchical Linear Modeling

Sheue-Mei Lu

Department of Educational Psychology and Counseling,

National Taiwan Normal University

ABSTRACT

The study applied Hierarchical Linear Modeling approach to analyze the effects of
school and student characteristics on reading, mathematics and science achievement. The
data used in the study were from Taiwanese samples who participated in The Progress in
International Reading Literacy Study 2006 and The Trends in International Mathematics
and Science Study 2007. The school level predicators analyzed in the study included the
population size of school location, percentage of students coming from economically
disadvantaged homes, availability of school resources (reading, mathematics or science),
principals’ perception of school climate, principals' perception of school safety (or
attendance at school) and home-school involvement. The results indicated the population
size of school location showed the consistently significant effect on student reading,
mathematics and science achievement. The student level predicators analyzed in the
study included student sex, number of books in the home, time spent on homework,
attitudes toward reading (math or science), self-confidence in learning mathematics (or
science), reading self-concept, index of students’ valuing mathematics (or science), and
students’ perception of being safe in school. The results revealed that number of books in
the home, attitudes to subject, self-confidence (or self-concept) in learning and index of
students’ valuing subject showed consistently positive significant effect on student reading,

mathematics and science achievement.

Keywords: reading achievement, mathematics achievement, science achievement,

hierarchical linear models
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