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A survey of perceptions of geological concepts of time and space, and a proposal
of teaching methods for acquiring these concepts

HIRATA, Toyosei
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2.9% 7.3% 11.6%
24..4% 42.6%

In this study, in response to the abstract description of "magma cools and

solidifies slowly deep underground™ in textbooks, we conducted a survey on the perception of the
concrete time required for cooling and solidification of Plutonic rock (geological time scale) and
the concrete depth of where Plutonic rock are formed (magma chamber depth).

As a result, 2.9% of the students, 7.3% of the elementary school teachers, and 11.6% of the junior
high school science teachers were able to answer the reasonable time, and 24.4% of the elementary
school teachers and 42.6% of the junior high school science teachers were able to answer the
reasonable depth. These results suggest the need to improve teaching methods and textbook
descriptions in the compulsory education stage.



2017
2017a 2017b

2011

2020

73
2019

2021



€y

1
(%) (%)
24 1 24 4 26
0 0.0 3 19
1 2 49 15 9.7
10 3 73 16 103
100 12 293 15 9.7
41 155 1000 7 171 20 129
1 7 171 21 135
1 5 2 49 18 116
10 0 0.0 6 39
100 2 49 13 84
7.3% 11.6% 1000 1 24 5 3.2
5000 0 00 1 06
1 2 49 1 06
10 1 24 6 39
46 0 0.0 2 13
46 0 0.0 1 06
0 0.0 2 13
1 24 6 3.9
41 1000 155 100.0
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113 (%) (%) (%)
24 68 15.3 19 16.8 19 114
166 33 74 7 6.2 6 36
101 1 66 14.9 14 12.4 28 16.9
10 80 18.0 24 21.2 31 18.7
100 68 15.3 15 133 35 21.1
33 7.4 8 71 14 8.4
34 1 31 7.0 7 6.2 13 78
4 26 5 4 0.9 1 0.9 1 0.6
10 7 1.6 1 0.9 6 3.6
2 100 5 1.1 1 0.9 3 1.8
1000 7 1.6 4 35 2 1.2
5000 1 0.2 1 0.9 0 0.0
1 5 1.1 3 2.7 1 0.6
10 5 1.1 2 1.8 1 0.6
2.7% 46 0 0.0 0 0.0 0 0.0
4. 4% 46 0 0.0 0 0.0 0 0.0
3.0% 11 25 2 18 4 24
20 45 4 35 2 1.2
444 100.0 113 100.0 166 100.0
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(%) (%)
100m 3 73 10 6.5
1 11 26.8 20 129
2 1 24 3 19
3 5 5 122 14 9.0
10 1 24 25 16.1
15 0 0.0 1 06
2016 2km 50km 20 0 0.0 7 45
50 3 73 16 103
100 2 49 31 20.0
41 10 200 0 0.0 4 26
24 4% 155 66 1000 3 73 11 71
6400 6 146 2 13
42.6% 12800 3 73 1 06
18.2 12800 2 49 0 0.0
0 0.0 5 32
1 24 5 3.2
41 1000 155 100.0
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http://ww.mext.go. jp/b_menu/shingi/
chukyo/chukyo3/060/siryo/ _icsFiles/
afieldfile/2016/05/12/1370460_8.pdf
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