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Various forms of visual representations enable scientific discovery and scientific reasoning when scientists
conduct research. Similarly, in science education, visual representations are important as a means to
promote students’ understanding of science concepts and scientific thinking skills. To provide a framework
that could facilitate the effective use of visual representations in science classroom and systemic science
education research, a visual representation competence taxonomy (VRC-T) was developed in this study.
VRC-T includes two dimensions: the type of visual representation, and the cognitive process of visual
representation. The initial categories for each dimension were developed based on literature review. Then
validation and revision was made by conducting teachers’ workshop and survey to experts. The types
of visual representations were grouped into 3 categories (descriptive, procedural, and explanative
representations) and the cognitive processes were grouped into 3 categories (interpretation, integration,
and construction). The sub categories of each dimension and the validation process would be explained
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Figure 2. Development of categories of the type of visual representation
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Table 1. Experts’ coding conformance ratio
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Figure 3. The overlapping stages of the cognitive process of
visualization (Redrawn from Mnuguni (2014))
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Figure 4. Development of categories of the cognitive process of visual representation
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Table 4. Experts’ positive response rate and opinion for revision
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