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The purpose of this study is to investigate the cognitive process of student’s modeling on a modeling-
emphasized argument-based general chemistry experiment. The participants were twenty-one freshman
students. Six topics were carried out during the first semester and semi-structured interview was
implemented at the end of the semester. Semi-structured interview questions were used to elicit elements
of effective model, modeling strategies, difficulties that students have experienced during modeling,

and resolving the difficulties that students have experienced during modeling. All student interview data
were collected and transcribed. The results of this study are summarized as follows: (1) Elements of
effective model were considered to be visual expression, persuasive explanation, and rhetorical structure.
(2) Modeling strategies included arranging important keywords or writing the outline, and during the
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modeling process, students used various data, suggested data after reconstructing, suggested definitions
and explanations of core concepts, used meta-cognition, and considering rhetorical structure. (3) Diffi-
culties students have experienced during modeling could be categorized as lack of modeling strategy
and understanding. (4) Resolving difficulties students have experienced during modeling could be
categorized as modeling strategy and understanding. Students learn the strategy by feedback, modeling

experience, evaluation of experimental report, models which they constructed previously and references,
and the understanding of contents were achieved through arguments which occurred during classes and
during the process of writing the experimental reports. These results suggest that when using modeling
in teaching and learning, the argument-based learning strategy can be effective in enhancing students’
modeling by helping them to understand meta-modeling with scientific concepts.
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Investigating the Cognitive Process of a Student’s Modeling on a Modeling-Emphasized Argument-Based General Chemistry Experiment
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Table 1. Modeling emphasized argument-based general chemistry
experiment
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