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Causal Mediation of Student, Teacher and School Factors
Affecting Mathematics Achievement: A Meta-Analysis
of Research*

Nittaya Muadthaisong

ABSTRACT

The purposes of this research were to study the relationships between
mathematics achievement and factors pertaining to students, teachers and schools;
to explain the difference in those correlation coefficients by research characteristic
variables; and to develop and validate the causal mediation model of students, teachers
and schools factors affecting mathematics achievement using LISREL. Research reports
to be synthesized were 197 research reports, Doctoral dissertations and Master’s Degree theses
published in year 1982-1998 from the Libraries of the government universities
in Bangkok Metropolis, and the Library of National Research Council. Of the total
research reports, 162 were experimental research and 35 were correlational research.
The researcher collected the information from those research reports through reading,
evaluating, summarizing, and recording. The data collection yielded 288 correlation coefficients
consisting of 85 coefficients of student factors, 188 coefficients of teacher factors and 15
coefficients of school factors with achievement. The analysis employed descriptive statistics, t-test,
ANOVA, multiple correlation, multiple regression and LISREL.

The research results were as follows:

1. The factors indicating the highest correlation with mathematic achievement was
the student factors (.376); next was the school factors (.318) and the teacher factors (.303)
respectively.

2. The multiple regression analysis results indicated that the 17 research
charactetistic variables could simultaneously explain 15.93 percents of variation in the correlation
coefficients between three factors and mathematics achievement. The variation in the correlation
coefficients were significantly accounted for by differences in usage of t-statistic, level of
significance, published year and student factor.

3. The analysis yielded that the causal mediation model of correlation coefficients fit
to the empirical data, and could explain about 14.2 percents of the variation in correlation
coefficients. The non-metric exogenous variable, the effects of which significantly yielded high
correlation coefficients, were dummy variable of Kasetsart university, Srinakarinwirot university,
high school student, student factor, hypothesis research indicating direction, experimental
research design and the metric exogenous variable: published year had positive, significant,
direct effect mediated mediator variable. The mediator variables in this research were
experimental research design, sample size, level of significance and usage of t-statistics.

4. The analysis yielded that the mathematics achievement causal mediation model fit
to the empirical data, and could explain about 28.7 percents of the variation in mathematics
achievement. The exogenous variables that yielded high mathematics achievement were
student’s background, teacher’s background and school factors. The mediator variable found in
this research was teaching behaviors.

* Thesis of Department of Educational Research, Chulalongkorn University under the
advice of Prof. Nonglak Wiratchai, Ph. D. and Assist Prof. Piengjai Sukkaroj, M.Ed.
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