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ABSTRACT

The purpose of this study was to investigate secondary students’ mental models of chemical bonding. The subjects
were 211 secondary students, selected by purposive sampling from five public secondary schools. Students’ mental models of
chemical bonding were elicited by using a chemical bonding mental models questionnaire (CBMMQ). The CBMMQ
consisted of 10 items covering three main topics of chemical bonding: the ionic bonding, the covalent bonding and the
metallic bonding, in which items included open-ended questions with drawing and explanations. Data were analyzed
inductively to identify patterns and categories based on the work of Chi and Roscoe (2002). The research findings indicate
that the majority of students hold flawed mental models of the three main topics, particularly in the sub-topics of chemical
bonding: structure of ionic compounds, conductivity of ionic compounds, intermolecular forces and metallic bond formation.
The students used their everyday-life experiences to explain chemical bonding and their properties. The research findings
suggest that chemistry teachers should provide learning activities which help students to construct, test and evaluate their

mental models so that students would understand scientific models.
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