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A Cross-age Investigation of High School
Students’ Mental Models of Circuit

Chih-Kang Chang', Jing-Wen Lin® and Mei-Hung Chiu'"
! Graduate Institute of Science Education, National Taiwan Normal University

? Department of Natural Science, Taipei Municipal University of Education

Abstract

The managing master of organized learning - Peter Senge (2007) proposed that mental model is the
medium that helps people realize or understand a specific knowledge domain. It not only helped humans
know the natural environment, but also influenced humans to take action. However, some concepts are
abstract and complicated to some people, such as electricity to students. Accordingly, this kind of
knowledge causes some people not to construct correct mental models and not to realize or understand
those specific domains (Chiu & Lin, 2002). So, this research examined what kinds of mental models of
electric circuit that the students hold. Through a cross-age investigation, the researchers investigated the
categories and changes of mental models that high school students in each grade held while they facing the
electric circuit. All data collection processes provided information about how the students constructed and
modified their mental models. The researchers investigated 180 students’ mental models (from sixth to
twelfth grade) about the electric circuit of series/parallel connection with two diagnosis type tests. The
results of this study showed that:

1. Students had six kinds of mental models for series and parallel circuits. The result was similar to
the research by Chiu & Lin (2005). That means the categories of mental models of high school
students is similar to elementary school students.

2.  With the increase of the grade, the population of the student holding scientific model was
increasing, and the population of the student holding consistency model was increasing, too. The
result was similar to the research by Wu (2007). That is, in different contents (physics and
biology), the more graders, the more consistency.

3. Although lower grade students hold wrong mental model more, by the increase of the grade, the
population of the student holding correct and consistency model was increasing. The result was
similar to the view of Vosniadou (1994). That means humans’ mental models have a certain

consistency that is innate and difficult to avoid.

Keywords: cross-age, mental model, circuit
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