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Gender Differences in Geometry of the TIMSS 8th
Grade Mathematics Based on a Cognitive Diagnostic
Modeling Approach

Gender differences have been given major
attention in mathematics education in the context
of pursuing gender equity in instructional and
learning environment. It had been traditional belief
that male students would outperform female
students in mathematics, especially in the areas as
geometry. This belief has been given doubts by
cumulated evidences  that

empirical gender

differences are gradually diminishing or even
reversing its direction as time goes on. In this
study, gender differences in geometry were
explored using TIMSS 8th grade mathematics data
administered in TIMSS 2003, 2007, and 2011,
based on a cognitive diagnostic modeling(CDM)
approach. Among various CDM models, the Fusion
model was employed. The Fusion model has
advantages over other CDM models in that it

provides more detailed information about gender

Yi, Hyun Sook (Konkuk University)
Ko, Ho Kyoung (Ajou University)

differences at the attribute level as well as item

level and more mathematically tractable. The
findings of this study show that Attribute
3(Three-dimensional Geometric Shapes) revealed

statistically significant gender differences favoring
male students in TIMSS 2003 and 2007, but did
not show significant differences in TIMSS 2011,
which provides an additional empirical evidence
supporting the recent observation that gender gap is
narrowing. In addition to the general trends in
gender differences in geometry, this study also
provided affluent information such as gender
differences in attribute mastery profiles and gender
differences in relative contributions of each
attribute in solving a particular item. Based on the
findings of the CDM approach exploring gender
differences, instructional implications in geometry

education are discussed.

* Key Words : cognitive diagnostic modeling(?1 A 21T+ 2&]), gender difference(’d =}, TIMSS mathematics

(TIMSS <~8}), Geometry(7]3})
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