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Abstract: We study on the concept and reason of seasonal change that 164 university students have. Subsequently the
concept types on the seasonal change are classified according to the characteristics and conceptual change after teaching
on astronomy. All of the students were simply checked by the questionnaire of multiple choice and essay method before
learning on the subjects. And then they answered to questionnaires of similar type after one semester. By the analyzed
results, we classify it to three steps of hierarchical concept structure. The first step is the cosmic perspective that is
related to the Earth’s condition and motion. The second step is the influence of the Earth that is directly affected by the
first step. The third step is observer’s perspective on the Earth depending on the second step. Among the answers, the
first step is prominent and second step is rare. The answers on the reason of seasonal change show some kinds of type
which are Ist, 1-2nd, 1-3rd, and 1-2-3rd step. By the result, it is arranged in sequence like as 1-3rd>1st>1-2nd>1-2-3rd
type. The lowest number of students was 2nd step of the Sun's altitude and duration of daytime in pre-test. However the
students of 2nd step obtained more correct scientific concept on the seasonal change after learning on the subjects, and
got the higher score in the post-test than in the pre-test. We found how much important the hierarchical structure on the
reason of seasonal change is. As the results, second step on the learning of the Sun's altitude and duration of daytime
essentially have to teach after first step. And then third step have to teach. At last, it is sure that the students can obtain
the concept of seasonal change.

Keywords: seasonal change, hierarchical structure of seasonal change, the sun’s altitude, duration of daytime.
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Fig. 1. Hierarchical structure on the reason of seasonal change.
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Table 1. The concept type in responses for seasonal change

HEE o iAol 23t o 361

Classification .
Each concepts in answers

Number of response (%) Related concept

Reason pre-test post-test or not

Earth’s revolution 145 (88) 153 (93) O
Inclination of Earth’s axis 78 (48) 118 (72) O
Earth’s rotation 47 (29) 20 (12) O
Distance from Sun to Earth 20 (12) 8 (5) X

Ist Reason Position of the Earth and the Sun 9 (5 42 O
Earth’s motion of elliptical orbit 8 (5) 11 (7) X
Sun’s disk 6 (4) 2 () X
Period of revolution 32 0 (0) X
Period of rotation 1 (1) 0 (0) X
Moon’s motion around the Earth 1 (1) 0 (0) X
Change of the Sun’s altitude 10 (6) 140 (85) O
Change of solar angle 74 0 (0) O

2nd Reason .
Change of daytime length 74 136 (83) O
Change of sunlight direction 2(1) 0 (0) O
Change of sunlight amount 60 (37) 69 (42) O
Sunlight change depending on the region 21 (13) 1 (1) X
Different season between Northern and Southern Hemisphere 8 (5 32 X

3rd Reason g lioht change 40 7@ 0
Change of solar energy per unit area 32 14 (9) O
Change of climate 2 (1) 0 (0) X

() percent by 164 students
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Table 2. Examples of reasons on the season change written by students

Reason The type of response Individual concepts
1 Because the Earth rotates around the Sun. Earth’s revolution
. . . .o . . . Earth’ Luti
Because solar energy is varied by the Sun’s altitude, inclined rotational axis, location of arth s revoiution ..
1-2 +inclination of earth’s axis

earth and sun alters meridian transit altitude with inclined Earth’s axis and rotation

+changing Sun’s altitude

1-3 Because seasonal change is varied by sunlight on inclined Earth’s axis and rotation

Earth’s revolution
+inclined Earth’s axis
+changing Sun’s altitude

1-2-3

Because incident energy on the Earth varies by the seasonal change, season varies
by the Sun’s declination, Earth’s inclined axis and rotation

Earth’s revolution
+inclined Earth’s axis
+change of solar angle
+change of sunlight
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Table 3. Frequency of students' on the 1~3rd reasons in pre-test on seasonal change

Ist 1-2nd 1-3rd 1-2-3rd Total
Related concept 17 (26) 6 (43) 21 (29) 3 (25 47 (29)
Unrelated concept 49 (74) 8 (57) 51 (71) 9 (75) 115 (71)
Total (%) 66 (40) 14 (9) 72 (44) 12 (7) 164 (100)
() percent related with total number of students
60 80
M Related concept M Pre-test
50 4 W Unrelated concept 70 ¥ Post-test
60
40
50
30 40 -
- 30
20
10 -
10 -
0= 0 - T . :
(number) 15t 1:2nd 1-3rd 1-2:3id (score) 1st 1-2nd 1-3rd 1-2-3rd

Fig. 3. 1~3rd reasons of scientific and unrelated concept on
seasonal change and their frequency in pre-test.
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sons of seasonal change.
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Table 4. Number of students on reason of the seasonal
change in each group by post-test

post-test 3 score 2 score 1 score O score Total
pre-test group
1st reason 28 10 24 4 66
1-2nd reason 12 0 2 0 14
1-3rd reason 31 8 29 4 72
1-2-3rd reason 9 2 1 0 12
Total 80 20 56 8 164
100
B 3 point
20
E2 point
80
1 point

70

0 point

(%) 1st 1-2nd 1-2-3rd

Fig. 5. Score distribution and percent of 1~3rd reason on
the seasonal change by post-test.
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