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The Development of Scientific Concepts on the Day-Night
Cycle of Young Children

724 (Eunjung Kim)”
2.0

A1 8-43(Eunsoo Shin)”

ABSTRACT

This study examines the scientific concept development of young children in terms of the day-night
cycle. The subjects consisted of 180 three-, four-, and five-year-old children from two kindergartens
and one children’s center located in Seoul and Jeju. Individual interviews were conducted to collect
verbal and pictorial responses on the day-night cycle. The scientific concepts on the day-night cycle
are classified five stages including : no recognition, egocentric concept, initial mental models, synthetic
mental models, and scientific mental models. Using two-way ANOVA, scores for the types of concept
on the day-night cycles were then analyzed according to both the ages and genders of the children.
The results reveal the existence of significant differences in terms of the types of concept of young
children according to age. Most three-year-olds children had no recognition. Most three, four, and
five-year-old children revealed egocentric concepts. Four-year-old children revealed that were in the
initial stages of experiencing the mental models and synthetic mental models of the day-night cycle.
Five-year-old children revealed that they were in the early stages of experiencing the initial, synthetic,
scientific mental models of the day-night cycle. The results suggest appropriate ways of science

education for young children based on the development of scientific concepts of the day-night cycle.

Key Words : 53} 3Fe] =3kthe day-night cycle), 2812 7l'd(scientific concept), 713 2 (concept

development).
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<Table 1> Means and standard on the age of

subjects

ender Boys Girls Total
Age N MSD) N MSD) N M(SD)
43.50 41.53 42.52
3 30 (3.16) 30 (2.41) 60 (2.96)
54.73 54.33 54.53
4 30 (2.82) 30 (2.94) 60 (2.86)
66.67 66.53 66.60
> 30 (4.04) 60 (3.84) 60 (3.91)
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<Table 2> The types of the scientific concept on the day-night cycle

The types of scientific concept

Children’s responses

No recognition

I don’t know

Our needs or situation of day

Daylight is necessary so that children can attend
school and night is necessary because we must

d night
and mg sleep
Egocentri o .
gocentie Animistic explanation The sun and moon must be sleep
Religi thological .
© 1g10u§ or mythologica God made day and night
explanation
Appearance of the sun and moon
Mechanical alternation of day and night that was
related to sunlight
.. The observations based The sun is occluded by clouds, moon or darkness
Initial . . .
on everyday experience (ex, the different colour of the cloud; during
daylight clouds are white, while at night they are
black)
The sun and moon move on the grounds
Mental
m(f(llle?s The sun and the moon move up/down to the other
Representing attempts to side of the earth
reconcile the culturally The sun and the moon revolve around the earth
Synthetic accepted., scientific once a day
explanation of the day- The earth and the moon revolve around the sun
night cycle with observations once a day
based on experience The earth rotates up/down or west/east, sun and
moon are fixed at opposite sides once a day
Scientific ~ Agree with the scientific view The earth rotates on its axis once a day

I AvA

1. <2t 2o wglof oht Fotef niefy i

=
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Table 33 2t}
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Ao} 1.57) BFoA G7} AR =4 e}

<Table 3> Means and standard of scientific
concept on the day-night cycle
ender Boys Girls Total

Age N MSD) N MSD) N MSD)

330 43(.68)30 .30(47) 30 .37( .58)

4 30 1.30( .75) 30 1.07(.74) 30 1.18( .75)

5 60 1.87(1.11) 60 1.57(.90) 60 1.72(1.01)
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<Table 4> Two-Way ANOVA by age and gender on the day-night cycle
SS df MS F P Scheffe
Age 5 > 4x«
Age 55.478 2 27.739 43.614 .000 Age 4 > Frme
Gender 2222 1 2222 3.494 .063
Age*Gender 211 2 .106 .166 .847
Error 110.667 174 636
Total 168.244 179
*p <. 0l. =p <. 001.
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<Table 5> The frequency of the types of scientific concept on the day-night cycle

Types of concept e 3 4 >
No recognition 40(66.67%) 6(10.0%) 5( 8.33%)
Egocentric 19(31.67%) 40(66.67%) 23(38.33%)
Initial 0 10(16.67%) 19(31.67%)
Mental models Synthetic 0 4( 6.67%) 10(16.67%)
Scientific 1( 1.67%) 0 3 5%)
Total 60( 100%) 60( 100%) 60( 100%)
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<Table 6> The types of the scientific concept on the day-night cycle

Age The types of scientific concept N
No recognition 40
Egocentric Our needs or situation of day and night 19
Mental . Ambiguous and inaccurate expression on the rotation of the
Synthetic 1
models earth
Total 60
No recognition 6
Our needs orsituation of day and night 37
Egocentric Animistic explanation 1 40
Religious explanation 2
Appearance of the sun and moon 2
4 Mechanical alternation of day and night that was related to
. . 3
Initial sunlight and moonlight 10
Mental The sun is occluded by clouds or darkness 3
models The sun and moon move on the grounds 2
The earth revolve around the sun 1
Synthetic  Ambiguous and inaccurate expression on the rotation of the 3 4
earth
Total 60
No recognition 5
Our needs or situation of day and night 21
Egocentric Animistic explanation 1 23
Religious explanation 1
Appearance of the sun and moon 3
5 Mechanical alternation of day and night that was related to 5
Initial sunlight and moonlight 19
The sun is occluded by clouds or darkness 6
Mental
enta The sun and moon move on the grounds 5
models
The earth revolve around the sun 1
Synthetic  Ambiguous and inaccurate expression on the rotation of the 9 10
earth
Scientific ~ Accurate expression on the rotation of the earth 3 3
Total 60
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