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The purpose of this study is to analyze the science reasoning differences of elementary school students'
science writing. For this purpose, science writing activities and analysis frameworks were developed.
Science writing data were collected and analyzed. Third to sixth grade elementary students were selected
from a middle high level elementary school in terms of a national achievement test in Seoul. A total
of 320 writing materials were analyzed. The results of the analysis were as follows. Science writings
show science reasoning at 52 % for 3" grade, 68% for 4™ grade, 85% for 5™ grade, and 89% for 6™
grade. Three types of scientific reasoning such as inductive reasoning, deductive reasoning, and abductive
reasoning appeared in science writing of the third to sixth graders. The abductive reasoning appeared
very low in comparing with inductive and deductive reasoning. Level three appeared the most frequently
in the science writing of the elementary students. The levels of inductive and deductive reasoning in

science writing increased according to increasing grade and showed statistical differences between grades.
But the levels of abductive reasoning did not show an increasing aspect according to increasing grade
and also did not show statistical differences between grades. The levels of inductive reasoning and
deductive reasoning of the 3rd grade was very low in comparing with the other grades.
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Figure 1. Procedure of developing science writing activity
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Table 2. Operational definition of scientific reasoning types
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Figure 2. Level 5 of inductive reasoning(Lim & Kim, 2018)
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Table 5. Ratio of elementary school students' scientific reasoning
33hd 43hd 58hd 63hd bl
A = 92 83 81 64 320
EX FEo] YERd = 48(52.2%) 56(67.5%) 69(85.2%) 57(89.1%) 230
o FEO] YA &2 = 44(47.8%) 27(32.5%) 12(14.8%) 7(10.9%) 90
FEo] Uit =9 e AA FE + 60 74 98 90 322
oag 38 & 1.25 1.32 1.42 1.58 1.4
Table 6. Differences by grades of scientific reasoning ratio
33hd 43hd Salid 63hd A xR df p
. . 48 56 69 230
FE Ue
52.2% 67.5% 85.2% 89.1% 71.9%
. 44 27 12 90
FE 34.913 3 .000*
47.8% 32.5% 14.8% 10.9% 28.1%
. 92 83 81 320
A
28.8% 25.9% 25.3% 20.0% 100%
*p<.05
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Table 7. Scientific reasoning types by grades
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Table 8. Scientific reasoning levels by grades

2 [ e A = P
) (M) (SD) P
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43ha 74 2.88 1.006
58hd 98 2.85 1.068 9918  .000*
63hd 90 321 1.044
A 322 2.84 1.103

*p<.05
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Table 9. Inductive reasoning level differences by grades

Al ¢ FE W E22EA

™) (M) (SD) P
33hd 30 1.93 1.015
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A 135 2.59 1.109

*p<.05
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Figure 6. Differences of Inductive reasoning levels
by grades
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Table 10. Deductive reasoning level differences by grades
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™) ™M) sp
38hd 28 2.46 1.138
48 36 3.08 0.996
58hd 44 3.02 1.023 4017  .009%
63hd 50 3.32 1.058
A 158 3.03 1.079
*p<.05
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Figure 7. Differences of deductive reasoning levels by
grades
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(N) M) (SD)
38hd 2 4.00 0.000
43hd 4 3.50 0.645
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63hd 10 2.70 0.300
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*p<.05
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