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How the Science Gifted Connect and Integrate Science
Concepts in the Process of Problem Finding

Mi-jin Park - Hae-Ae Seo’

Pusan National University

Abstract : The study aimed to investigate how the science gifted connect and integrate science concepts
in the process of problem finding. Research subject was sampled from 228 applicants for a science gifted
education center affiliated with a university in 2015. A creative problem solving test (CPST) in science,
which administered as an admission process, was utilized as a reference to sample two groups.
Sixty-seven students from top 30% in test scores were selected for the upper group and 64 students
from bottom 30% in test scores were selected for the lower group. The CPST, which was developed by
researchers, included one item about how to connect two science concepts among eight science
concepts, sound, electricity, weight, temperature, respiration, photosynthesis, weather, and earthquake
extracted from elementary science curriculum. As results, there were differences in choosing two
concepts among four science major areas. The ways of connecting science concepts were characterized
by three categories, relation-based, similarity-based, and dissimilarity-based. In addition, relation-based
was characterized by attributes, means, influences, predictions, and causes: similarity-based was by
attributes, objects, scientific principles, and phenomena, and dissimilarity-based was by parallel,
resource, and deletion. There were significant (p<.000) differences in ways of connecting science
concepts between the upper and the lower groups. The upper group students preferred connecting
science concepts of inter-science subjects while the lower group students preferred connecting science
concepts of intra-science subject. The upper group students showed a tendency to connect the science
concepts based on similarity. In contrast, the lower group students frequently showed ways of connecting
the science concepts based on dissimilarity. In particular, they simply parallelled science concepts.

keywords : science gifted, problem finding, connecting science concepts, integrated thinking
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ur 17 10 8 9 44 16 13 6 6 41
PS)=: - (100.0) (52.6) (44.4) (69.2) (65.7) (84.2) (65.0) (35.3) (75.0) (64.1)
c= 0 9 10 4 23 3 7 11 2 23
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Figure 1. Research data collection process
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Table 2. Number of questions with two science concepts generated by research subject
e gg & WA o
Vi 20 oh wh s el 7 s ol 1o oy (9
N 1 1 1 0 2 3 5 3 1 0 17 102
= Sk 3 0 3 3 3 3 0 0 2 2 19 95
sat &9 1 1 0 3 2 3 3 0 2 4 19 123
R 2 1 1 0 4 3 3 2 2 2 20 120
N &9 0 0 1 1 3 3 3 2 4 1 18 123
5HY] 1 0 2 2 5 5 0 0 1 1 17 91
K| &9 1 0 1 1 2 4 0 1 3 0 13 77
T ke g 1 1 2 1 1 1 0 0 1 8 a1
A o 3 2 3 5 9 13 11 6 10 5 67 425
5HY] 6 2 7 7 13 12 4 2 5 6 64 347
A 9 4 10 12 21 25 15 8 15 11 131 772




262 sojzi - 3ol

Table 3. Differences in ways of connecting two science concepts by four science major groups

T =1 = A= A|5taket A
WY -5 5 3 (4.3) 10 (14.7) 17 (28.8) 4 (12.9) 34 (14.9)
R7]-22] 12 (17.1) 9 (13.2) 5 (8.5) - 26 (11.4)
Y- 5 (7.1) 5 (7.4) 5 (8.5) 3 (9.7 18 (7.9
Q¢ K7 7 (10.0) 8 (11.8) 2 (3.4) - 17 (7.5)
E-3% 2 (2.9 2 (2.9) 7 (11.9) 4 (12.9) 15 (6.6)
- L 4 (5.7) 4 (59 4 (6.8) 2 (6.59) 14 (6.1
253X 3 (4.3) 6 (8.8 1 (1.7 2 (6.5 12 (5.3)
SA-A7] 9 (12.9) 3 (4.4) - - 12 (5.3)
Ag-L% 2 (2.9 5 (7.4) 2 (3.4) 1 (3.2 10 (4.4)
Ag]-R)A 2 (2.9 4 (5.9) - 4 (12.9) 10 (4.4
ELRE 2 (2.9 3 (4.4 2 (3.4 3 (9.7 10 (4.4)
oA-ex 3 (4.3) 3 (4.4) 2 (3.4) - 8 (3.5
SA-Ag] 5 (7.1) 1 (1.5) - - 6 (2.6
R|7E1-717] 2 (2.9 - 2 (3.4 (3.2) 5 (2.2)
RR-2% 1 (1.4) - 1 (1.7 2 (6.5 4 (1.8)
R -A2] 1 (1.4 - 3 (5.1) - 4 (1.8)
JN-55 - 2 (2.9) 2 (3.4) - 4 (1.8
R7]-gH 3 (4.3) - - - 3 (1.3
714373 - 2 (2.9) 1 (1.7 - 3 (1.3
5 5-4e] 2 (2.9) - - 1 (3.2 3 (1.3
S 5-5F7 1 (1.4 - 1 (1.7) 1 (3.2 3 (1.3
A|E1-82A - - - 2 (6.5) 2 (0.9
B -4g] 1 (1.4 - 1 (1.7 - 2 (0.9
Fg-R7 - - (1.7) - 1 (0.4
B -F - 1 (1.5 - - 1 (0.4
AR-35 - - 1 (3.2 1 (0.4

ZAA| 70 (100.0) 68 (100.0) 59 (100.0) 31 (100.0) 228 (100.0)
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Table 7. Differences of connecting concepts of inter- and intra-sciences between upper and

lower groups

T diekele] Ji g Y A X p
AT 268 (63.1) 157 (36.9) 425 (100.0)
st 137 (39.5) 210 (60.5) 347 (100.0) 41.637 .000
A 405 (52.5) 367 (47.5) 772 (100.0)

Table 8. Differences in ways of connecting science concepts between upper and lower groups

& iy sl AR X p
o 250  (58.8) 220 (63.4) 470 (60.9)
o x}A 151 (35.5) 81  (23.3) 232 (30.0)
i 23.332 .000
H]S A 24 (5.7 46 (13.3) 70 (9.1)
R 425 (100.0) 347 (100.0) 772, (100.0)
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Table 9. Differences in sub-ways of connecting science concepts between upper and lower groups
e ol9IEd e st A X P
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R ol 8 (19 6 (17 14 (19
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gl 409 3 (09 7 (09
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