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The aim of this study was to reveal the mental models that students use in order to recognize
materials and chemical substances, as well as to investigate the influence of teaching on these
models. Mental models are dynamic and generative representations which have been created to
provide causal explanations and make predictions about physical phenomena and help to inte-
grate new information in cognitive system1. Students hold a variety of conceptions about sub-
jects, material and substances when developing the concept of “matter”* These conceptions are
expressions of students’ mental models summarized as “commonsense chemistry”*and our study
focuses on their progression upon chemistry teaching.

Seven questions were used to elicit the students’ conceptions about the materials in order to re-
veal students’ mental models. Students of 7"-grade (N=107) and 9"-grade (N=114) answered the
questionnaire. The constant comparative method of qualitative analysis® was used resulting in two
groups of criteria used by students in their answer: (a) the characteristics of observation, (shape,
size, smell and colour) and (b) the changes of material/substance or their interactions with other
materials/substances (magnetization, rusting, and burning). Based on students’ consistency in
using these criteria three mental models were resulted: the sensory, the interaction model, and
the mixed one. The students’ percentage that used the sensory model is reduced from 7"-grade to
9"-grade whereas the students’ percentage that used the interaction model is increased. It is obvi-
ous, that the students change their initial sensory models to synthetic ones as a consequence of
teaching and the characteristics of observation are replaced by those of change or interaction step
by step.
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