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Abstract

Due to the scantiness of the whole perspectives of the assessments of modeling practices, this
study adopted the Revised Modeling Ability Analytic Index (MAAI-T), to analyze the distribution
of stages of modeling process and levels of modeling ability in the appropriate 4th and 8th TIMSS
items, then exploring Taiwanese fourth and eighth grade students’ performance of modeling ability
in this assessment. The results indicate: 1. The fourth and eighth grade items in TIMSS 2011
mainly focus on the stages of “model selection” and “model analysis and application.” The items
equally distributed in each level of modeling ability in fourth grade, but mainly focus on level
2 and 3 in eighth grade. 2. In the stage of model selection, the fourth grade students in Taiwan
could handle multiple factors (level 2); the eighth grade students could expand to operate simple
relationships (level 3). In the stage of model analysis and application, both fourth and eighth grade
students could handle simple relationships (level 3), but eighth grade students could deal with more
multiple factors, abstract and microscope variables. This study suggests that using TIMSS items
as modeling practice assessments still requires supplementing the items to model construction,
validation and deployment stages in order to explore students' performances in whole modeling
process. However, designing the modeling-based curriculum, educators can establish learning
progression of modeling ability by referencing to the stages of model selection and model analysis
and application in the study.

Key words: TIMSS 2011, Revised Modeling Ability Analytic Index (MAAI-T), Modeling
Practice Assessment, Learning Progression
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