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The Impact of Integrating Dynamic
Representations in a Two-tier Test on
Diagnosing Students’ Answering in Simple and
Series Circuits

Jing-Wen Lin~  Yu-Lun Wu Yen-Ching Lin

Department of Natural Science, Taipei Municipal University of Education
“jwlin@tmue.edu.tw

Abstract

The aims of this study are: (1) to investigate students’ understanding of simple and
series circuits; (2) to explore the impact of integrating dynamic representations into a
two-tier test. Sixty-two sixth grade students in New Taipei City were grouped into
pairs according to their achievement test of electricity, and then they were assigned
randomly to either a dynamic representation or a static representation test group. All
of the students were interviewed individually by using a POE technique to
investigate the influence that integrating dynamic representations had on students’
answers. The results showed that most students lacked an understanding of bipolar
circuit components due to the high percentage of quasi-scientific models. It was
observed that the integrating of the dynamic representations would have an effect on
the students’ alternative conceptions of these test items, and their score in the second
tier, the reason tier, were significantly higher than the static representation group. On
the other hand, there was no significant differences between the two groups in the
lower score bracket. In summary, when dynamic representations are included in a
two-tier test, students in the higher test score bracket had more clues with which they
could use to formulate their answers; while students in the lower ones were found to
have better understanding of the meanings of the test questions.

Keywords: two-tier test, alternative conception, dynamic representation, answering,
simple and series circuit
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