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An Analysis of High School Students’ Systems Thinking and
Understanding of the Earth Systems through their Science Writing
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Abstract: The purposes of this study were to analyze high school students’ understanding about the Earth system and
systems thinking process, and to develop science writing programs designed to assess students’ understanding about
themes of Earth Science such as global warming, volcanoes, and desertification. A total of 8 11" grade students from
general high schools participated in the writing program and draw the causal maps. The methods of this study are as
follows. First, DAET-C was used to investigate the way of students’ understanding about the Earth systems. What the
students’ best understood was the component of the Earth systems followed by the interaction of the Earth systems and
the scientific literacy of Earth science. Second, feedback circulations on the causal maps were found in four students in
global warming section, one student in volcanic eruption section, and four students in desertification section, which means
that systems thinking was not largely employed by the students. Consequently, the student participants understood that the
global change was happening in correlation with complex concepts and factors, but they were short of using systems
thinking in their science study. Therefore, the result of this study suggests that more studies be conducted to develop
systems thinking in Earth Science learning through science writing programs.
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Table 4. The findings of DAET-C analysis
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Fig. 7. H student’s causal map about global warming.
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Fig. 8. F student’s causal map about volcano eruption.
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Table 6. The analysis of systems thinking about 8 high school students
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Appendix 1. Science writing items about global warming
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