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An Analysis of Students’ Cognitive Characteristics through a Drawing
Activity in Teaching Module of the Earth Systems Education

Hyun-Seok Oh, Je-Heung Kim, Eun-Jeong Yu, and Chan-Jong Kim*
Deparment of Earth Science Education, Seoul National University, Seoul 151-748, Korea

Abstract: The ESE (Earth Systems Education) teaching module was developed to teach an “Earth and Star” unit for the
8th grade (aged 14) students. The planet remodeling activity was developed as a sub-ESE teaching module. The main
point of this activity was that students were supposed to remodel planets for life to live on. The purpose of this study
was to visualize students’ thought and to interpret their understandings through their drawings and writings. A framework
of analysis with four categories was designed and applied to analyze students’ cognitive structure. In order to explore
students’ cognitive contents, the analyzing factors were classified into two domains: subsystems of the earth systems and
use of science & technology. Results revealed via the planet remodeling activity that students’ cognitive characteristics
were impacted by ESE activities such as Earth literacy.
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Table 1. Earth System Understanding (Mayer, 1991)
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Understanding 1~ Earth is unique, a planet of rare beauty and great value.

Aesthetic value of Earth

Understanding 2 Human activities, collective and individual, conscious and inadvertent,

are seriously impacting planet Earth.

Stewardship of the Earth

Understanding 3

The development of scientific thinking and technology increase our
ability to understand and utilize Earth and space.

Scientific method for problem-solving

Understanding 4 The Earth system is composed of the interacting subsystems of water, The Earth's subsystem interact with each

land, ice, air, and life

other

Understanding 5 Planet Barth is more than four billion years old and its subsystems are

continually evolving.

The deep history of Earth

Understanding 6 . ;
ancient universe.

Earth is a small subsystem of a solar system within the vast and

Earth in solar system

Understanding 7 L. .
origin, processes, and evolution.

There are many people with careers that involve study of Earth’s

Earth system related job
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Fig. 1. The procedure of research.
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Table 2. The framework of analysis for cognitive content

item of content

@ Water

@ Land

@ Ice

@ Air

® Life
- Animal and Plant
+ Human

1) Earth’s Subsystems

D Photosynthesis

@ Gravity

@ Formation of Water
@ Energy

® Planet resources

® Satellite

@ Magnetic field

etc.

2) Using Science and
Technology
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Talbe 3. Categorizing by the framework of cognitive structure
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model
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# Earthlike negative model
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Fig. 3. Earthlike affirmative model.

Fig. 4. Non-carthlike affirmative model.
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Fig. 5. Earthlike negative model.
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Fig. 6. Non-earthlike negative model.
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Fig. 7. Drawing represented formation of water.
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Fig. 8. Drawing represented gravity.
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Appendix 1. ESE Teaching Model Outline about “Earth and Star” unit
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Appendix 2. Syllabus Plaining of Planet-remodeling Activity
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