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ABSTRACT

This action research aimed to develop high school students’ mental model in the unit of
gene and chromosome using model-based learning (MBI). The target group was a classroom of grade
12 students (n=29) from a science high school in Nonthaburi province, Thailand. To diagnose
existing and revised mental models, Mental Model of Genetics Test (MMGT) was employed.
Regarding data analysis, the responses were classified into four categories based on the degree of
congruence with a scientific model; No Response, Initial Model, Synthesis Model, and Scientific
Model. Descriptive statistics was used to provide summaries about the measures. Individual change
in the type of a mental model over the course of intervention was examined, visualized and tested by
Wilcoxon Matched Pairs Signed-Ranks Test. The different patterns of change were revealed by visual
inspection. The statistical testing indicated that MBI could develop a mental model in most concepts;
DNA replication, the relationship between DNA and protein, protein synthesis and mutation (P <
.01) and there were various patterns of change in their mental model after the instruction. The study
provides implication on how to develop a mental model for complicated, process-like and abstract
concepts in Genetics by facilitating the students to build, collaboratively test, and revise the initial

model to become a scientific model.

Keywords: mental model, model-based learning, gene and chromosome
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