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Middle school students’ interpretation, construction,
and application of visual representations
for magnetic field due to a current

Kwanghee Jo - Hunkoog Jho' - Hye-Gyoung Yoon”

Chosun University - 'Dankook University - ’Chuncheon National University of Education

Abstract : The magnetic field due to a current is one of the core concepts in electromagnetism which
has been taught in secondary science education. In addition, it is a representative example of using
visual representations to explain the relation between invisible physical quantities; current and magnetic
field. In this study we investigated middle school students’ representational competence into three
components; interpretation, construction, and application of visual representations. According to the
analysis, more than 75 % of the respondents interpreted the meaning of the arrows for current and
magnetic field correctly. However, half of them confused the movement of electric charges with the
direction of magnetic field. Over 60 % of the students constructed the magnetic field representation as
circular closed curves, but many of them could not express the density of field lines properly. In
application of visual representations, more than half failed to draw the direction of compass needle
correctly. The scores were in order of interpretation, construction and application. There were also
significant correlations among three components of representational competence. More attention and
research on students' representational competence and effective use of visual representations is needed
to better support science learning and teaching.

keywords : visual representation, representational competence, magnetic field, current, middle school
student
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Table 2. The assessment rubric for interpretation, construction, and application of visual

representation for magnetic field due to a current
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Figure 1. Image used for visual
representation interpretation about
magnetic field due to a current
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Table 3. Students' answers on visual representation interpretation about magnetic field

due to a current
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Table 4. Students' visual representation construction about magnetic field due to a

current
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Table 5. Students' drawing on representation application about magnetic field due to a

current
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Table 6. Students' drawing on representation application about magnetic field due to a

current with compasses
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