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In previous study, visual representation competence taxonomy (VRC-T), which is composed of two
dimensions, was developed for the purpose of promoting effective visual representation use and research
in science education. In this study, elementary school students’ visual representation competence for
shadow phenomenon was investigated using VRC-T.

In terms of visual representation competence, ‘interpretation’ was the highest score, followed by

Keywords: ‘construction’ and ‘integration’. It also showed that students’ visual representation competence was not
Shadow, Visual representation high even after learning shadow-related units in the regular curriculum. On the other hand, text-based
competence, Taxonomy, scientific knowledge was not correlated with all categories of visual representation competence. This
Elementary students indicates that there is a need to emphasize visual representation more in science class. Finally, hierarchical

relationship among cognitive processes of VRC-T was explored according to ordering theory. If the
tolerance level is somewhat loosened, a linear hierarchical relationship was found between the six cognitive
processes. This suggests that VRC-T is an analytical framework that can be useful when designing
assessment tools, tasks, and science class activities to enhance visual representation competence.
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Table 1. Structure of the survey questionnaire
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Table 2. Analytical criteria for visual representation competence for shadow phenomenon
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Figure 1. The sequence between the two questions
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Table 3. Scores of visual representation competence for shadow phenomenon
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Figure 7. Examples of inconsistent reponses between construction and evaluation of visual representation for shadow

Table 5. Correlations among VRC-T cognitive processes and science knowledge on shadow
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