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ABSTRACT

A brain-based evolutionary approach developed by reflecting the brain functions and authentic science is
consisted of Affective, Behavioral, and Cognitive domains, and within each domain the processes of Diversifying,
Evaluating, and Furthering are proceeded (ABC-DEF). Two core components of creativity of originality and
usefulness are inherent in each step. So, this study analyzed scientific creativity with the originality and
usefulness components in cognitive domain, which is composed of diversifying the meanings inherent in the
results of observations or experiments (C-D), evaluating the meanings (C-E), and furthering (C-F) in learning
of ‘World of Plants’ unit which includes two topics of ‘Plants on Land’ and ‘Plants in Water and Special
Environment’. A total of 20 fourth grade students at Y elementary school in Gyeonggi province participated in
the study. The main results of this study are as follows. First, the scientific creativity in step C-D (Diversifying
stage) was assessed according to the scientific creativity assessment formula. The scores of scientific creativity
were quite different with topics and showed different pattern in the originality and usefulness components.
Second, when the students compare and evaluate the values of each meaning (C-E stage), they weighed more
on usefulness than originality, such as “because it is useful” or “because it solve many everyday problems”.
Third, the overall scores of scientific creativity in step C-F (Furthering stage), as compared with those of step
C-D, were low and showed decrease in the average scores of originality from 9.8 to 7.5 points, whereas increase
in the average scores of usefulness from 5.4 to 6.1 points. In conclusion, these results showed that, even though
the levels were not so high, the students, as scientists, can exhibit the scientific creativity in the processes of
diversifying, comparing and evaluating, and applying the meanings about the results obtained by observations
or experiments. The specific and various strategies to help students express their potential scientific creativity
more effectively need to be developed.

Key words : brain-based evolutionary approach, science education, cognitive domain, scientific creativity,
diversifying, evaluating, furthering, world of plants
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Table 2. Distribution pattern of the scores of scientific creativity in C-D stage N(%)
84 5
3 39 v
Ao} S g Al e 39l 8(40.0) 6(30.0)
o 1 0.087(.574
e A& °° &9 3(15.0) 3(15.0) 7
ABolUl Zgl Esa 29 7(35.0) 3(15.0)
A% 1‘4 47, Srd =34 ° 5.051(.035)
Ao A= A E 319 2(10.0) 8(40.0)
o} < aheA] B o) d(science-topic-related creativity)’ T A
olehz gol7t o A4 otk old] ML % 7k ZAlol thal SAE o] AAG ofoltol
o AE e =9 A7t Zasith =5 9AA2014)0] AT et Fold FIEE

T 7HA FAC g ot 2ElA yehd 2o HEAQ A E& UERAY Table 32 2t

He o a4 2ad SRUN 484 TS o] AdSE 49 484 BN B 42
HeA Bl A4 FEel wek 47 g9sk 3 A e ANY v & ok @B 5W, 0| w

9% Uro] 4PWo R UehiW Table 29 2Th  Ale Sl ANE 53
Table 2904 & % L% Hish o, st Hol  HoHA B o= 4
[©]

[e)

A A A FAdAE ARolu At 5 o Setta A3 & T oy, o] BF
gk o) Ate A8 A} g 4 fFYERE B 2 BRE A A FAste 84 Ha
AR R frolgt X Aol & Bt &3l o] 7t Tl e Zol7] wioltt gAe] SEo] WAl
59 Table 19] A2 E 37 1 w) 219 FA| o dis) A A - FgHer ¥
A AAAQ] oY A7t =& AL 5448 & 74 A 8dE AR, o] W el Ao tiElA
ARG 84 840 A4l Y =] Weds & £ =%o] Er(Newton, 2010).

Table 3. Cases of students’ responses by the types of quadrant of scientific creativity in C-D stage
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Table 4. Criteria for evaluation of the meanings constructed by the students
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Table 5. Comparisons of the scores of originality, usefulness, and scientific creativity by topics in C-F stage
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