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CONCEPTS OF EARTH AND SPACE

ABSTRACT

¢KS LlzN1J32asS 2F (KS LINBaSyid aiddzRé inantalimddelRSGSNYAYS
and images concerning the concepts of Earth and Space. This is a case study. Research sample

consists of 114 students, 54 of whom are from a public school located in a village and 60 of

whom are from a school located in the center of Rize province of Turkey. Within the scope of the

study, 0 KS &a0dzRSyGaQ 02yl Syibe detefringd thréughSmindshagas, G NA SR
structure knowledge and images through drawings, and operational knowledge through semi-

structured interviews. According to the findings obtained from the mind maps, the students

mostly associated the concept of Earth with celestial bodies (planets, Sun, stars, Moon) and
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Space. There were also students associating Earth with human beings, plants, cities, buildings,
animals, oxygen, sea, life, and soil. The student drawings about the concept of Earth involved
three different models: geographical, environmental, and astronomic. There were also many
students associating the concept of Space with astronauts, space craft, satellite, and telescope.
Such concepts describing Space as black hole, darkness, space, and lack of weight also appeared
in the student associations. The student drawings about the concept of Space involved five
different models: dark, astronaut, star, celestial bodies, and aliens.

Keywords: Earth and space, mental model, conceptual understanding.
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EXTENDED SUMMARY

Introduction

Twoofthemost A YLI2 NI I yi St SYSyidia AyTFtdsSyidAlt 2y &d0dzRSyGaqQ v
structures and units of thought. Mental models are structures of thought individuals use for explaining,
predicting, and understanding real world behaviors. Behaviors and approaches are shaped by mental models.
Mental models serve as a framework that determines and limits what we see and sometimes deconstructs its
meaning. The ways students perceive concepts related to daily life, the influence of culture they live in and
language they use on formal learning environment, and with which primary concepts students engage in
learning activities are among the fundamental issues of education. How concepts are learned by students has
attracted the attention of many researchers, and the importance of the ways students perceive concepts
related to science for an effective science education has been revealed. Astronomy, which is an
interdisciplinary area of science, has an important place within natural science as it involves collecting and
making sense of knowledge through individual experiences. Various studies focusing on the ways children
perceive astronomy concepts and their mental models concerning these concepts show that children develop
many alternative understandings and mental models in relation to these concepts and such understandings
and models do not change despite the rise in their educational levels. Determining the mental models and
images of children, who construct their own conceptual structures through continuously observing and
guestioning their environment as of their early years in life, regarding these concepts is important to shape
teaching activities appropriately. The purpose of the present study is to determine primary school second

3 NJ Rv@eiNE#nsddels and images concerning the concepts of Earth and Space.
Method

This is a case study. Research sample consists of 114 students, 54 of whom are from a public school located in a
village and 60 of whom are from a school located in the center of Rize province of Turkey. Three different data
collection tools were used for the following dimensions of mental models: content knowledge, structure
knowledge, and operational knowledge. Within the scope of the study, i KS & G0 dzRSyGaQ O2yidSyid ]
tried to be determined through mind maps, structure knowledge and images through drawings, and
operational knowledge through semi-structured interviews. While the mind maps were subjected to

descriptive analysis, the drawings and interviews were subjected to content analysis.
Findings (Results)

According to the findings obtained from the mind maps, the students mostly associated the concept of Earth
with celestial bodies (planets, Sun, stars, Moon) and Space. There were also students associating Earth with

human beings, plants, cities, buildings, animals, oxygen, sea, life, and soil. The student drawings about the
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concept of Earth involved three different models: geographical model, environmental model, and astronomic
model. In the interviews about the concept of Earth, the students described Earth as a round body that rotates

both around its own axis and around the Sun, but did not know the effects of such rotations.

The findings obtained from mind maps related to the concept of Space show that the students mostly
associated Space with celestial bodies (stars, Moon, planets, Earth). There were also many students associating
the concept of Space with astronauts, space craft, satellite, and telescope. Such concepts describing Space as
black hole, darkness, space, and lack of weight also appeared in the student associations. There were even
students mentioning aliens. The student drawings about the concept of Space involved five different models:

dark model, astronaut model, star model, celestial bodies model, and aliens model.

According to the interview findings, the students mostly associated the concept of Space with celestial bodies
and astronauts. In such associations, the celestial bodies observed by the students stood out more. Based on
the association of Space with astronauts, the students established connections such as doing research about
Space, collecting information about it, and carrying out scientific research by sharing it. In addition, the

students established a connection between Space and aliens.
Conculusion and Discussion

Based on the data obtained from the mind maps, drawings, and interviews that are consistent with one
another, it can be said that the students mostly consider Earth to be a celestial body. As to the image of Space
in their minds, they mostly take Space as a dark place containing a vast number of stars. It was realized that TV
broadcasts, images, cartoons, storybooks, and textbooks used in school were influential on the formation of
mental images and models related to the concepts of Earth and Space. The student drawings, interview data,
and mind maps support this as well. The practices of astronomy, which is an interdisciplinary field, allow
guestioning when learning and make teaching productive and meaningful. Given the importance of
observation, which is the basic component of astronomy, for scientific process, it is of great importance that
more coverage be given to astronomy education in curricula undergone by children, who explore Earth as of
their early years in life and shape their mental worlds by observing the sky. The results of this study show that
in-school and out-of-a OK2 2t FI OG0 2N& I FF S QiithisOdgakdf tReNdBugroesof t86&iggli £ Y2 R
materials on the formation of mental models and images in their minds should not be ignored. Special
attention should be paid to the use of content based on scientific knowledge in TV broadcasts, images,
cartoons, storybooks, and so on. The findings of the present study can guide educators through preparation of

learning environments and materials.
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