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An Analysis on the Behavioral Characteristics of the
Scientifically Gifted Students

Hang-Ro Lee*
Daejeon Dunsan Girls High School, Daejeon 302-171, Korea

Abstract: This study was to examine the differences of behavioral characteristics between scientifically gifted students and
ordinary students. The subjects were 40 scientifically gifted students (27 males and 13 females) and 38 ordinary students
(21 males and 17 females). The study specifically analyzed the several characteristics including logical thinking, science
process skills, creativity, earth science creativity, self-directed learning, and cognitive style. The results were as follows;
First, while 94.74% of scientifically gifted students reached the formal stage, only 36.36% of ordinary students reached it
in logical thinking. Second, scientifically gifted students gained higher scores than ordinary students did in science process
skills (average 8.11), creativity (average 8.27), earth science creativity (average 6.73), scientific attitude (average 10.79),
self-directed learning (average 21.60). Third, 70% of scientifically gifted students and 60.53% of ordinary students showed
to have the characteristics of field independent thinking. These results implied that the behavioral characteristics of
scientifically gifted students should be included in science gifted education for the pursuit of the essential gifted education
and maximization of its efficiency.
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Table 1. Conservational reasoning item No. 1

Multiple choice item Item for reasoning Answer type
O O 4
X O 3
O X 2
X X 1
O: e 4% x: B4 3%
Item Item No. 1 (conservational reasoning)
Answer type 4 3 2 1
Item 2 4
(conservational rea- 3
soning) 2
1

Fig. 1. Cross checking to identify the degree of conserva-
tional reasoning formation.
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Table 2. A number of logical reasoning cases in gifted and ordinary group

Group Gifted students Ordinary students
Logical reasoning Sex
Degree of formation Male Female Total Male Female Total

Formation 21 9 30 5 6 11
. X Transition 5 3 8 6 6 12
Conservational reasoning Non formation 0 0 0 6 4 10
Total 26 12 38 17 16 33
Formation 22 8 30 9 5 14
. . Transition 3 4 7 4 3 7
Proportional reasoning Non formation 1 0 1 4 8 12
Total 26 12 38 17 16 33
Formation 24 11 35 8 9 17
Controlling variables Transition 1 0 1 5 3 8
reasoning Non formation 1 1 2 4 4 8
Total 26 12 38 17 16 33
Formation 25 12 37 11 9 20
Probabilisti . Transition 1 0 1 2 1 3
robabliistic reasoning Non formation 0 0 0 4 6 10
Total 26 12 38 17 16 33
Formation 18 12 30 1 1 2
Correlational i Transition 3 0 3 9 10 19
orrelational reasoning Non formation 5 0 5 7 5 2
Total 26 12 38 17 16 33

Table 3. Science process skills mean differences between two groups

Statistics

Sub elements Group N M SD t p
. . Gifted group 40 6.31 1.25
Constructing hypothesis Ordinary group 13 434 178 5.572 .000
Desieni ment Gifted group 40 2.40 .55 5775 000
CSIgNIng a expermen Ordinary group 38 1.23 97 ’ ’
. . Gifted group 40 5.26 .55
Identifying independent variables Ordinary group 33 417 97 3.889 .000
L . Gifted group 40 6.46 85
Identifying dependent variables Ordinary group 33 480 201 4310 .000
. . Gifted group 40 2.37 .65
Controlling variables Ordinary group 33 1.40 88 5.368 .000
Constructi n Gifted group 40 2.29 75 2308 026
onsiructing a grap Ordinary group 38 174 95 : :
Explaini ot Gifted group 40 2.66 .59 4156 000
xplaining a correlation . . .
Ordinary group 38 1.94 97
Total Gifted group 40 27.74 3.09 6379 000
o Ordinary group 38 19.63 623 : :
*p<.05
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Table 4. Sex mean differences on science process skills between two groups
Statistics Gifted group Ordinary group .
Sex N M SD N M SD P
Male 21 27.18 3.13 21 20.64 6.39 4.029 .001
Female 17 28.69 2.90 17 17.92 5.79 5.682 .000
*p<.05
Table 5. Creativity mean differences between two groups
Creativity Statistics
sub elements Sex N M SD ¢ P
. Gifted group 40 31.28 13.84 a7 000
uency Ordinary group 38 2842 10.94 : :
Orisinali Gifted group 40 23.96 10.70 43 000
riginality Ordinary group 38 2118 1275 : :
Ab Gifted group 40 3.99 4.90 1651 000
stractness Ordinary group 38 355 330 : :
Elaborati Gifted group 40 442 2.16 1384 002
aboration Ordinary group 38 3.92 2.08 : :
Resistan Gifted group 40 11.86 5.62 4001 000
esistance Ordinary group 38 10.12 419 ’ ’
Total Gifted group 40 75.46 31.38 3113 000
0 Ordinary group 38 67.19 23.02 : :
*p<.05
Table 6. Sex differences on creativity mean between two groups
District Gifted group Ordinary group . »
Sex N M SD N M SD
Male 27 77.58 33.25 21 68.01 29.24 5.899 .000
Female 13 73.31 30.63 17 66.35 27.31 4.288 .001
*p<.05
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Table 7. Sex differences of creativity mean in each two groups

Creativity Statistics
Group sub elements Sex N M b t P
o Male 27 32.12 1276 Lo o
uency Female 13 3033 1431 - ‘
Orteinal Male 27 2431 10.13 s 3
iginality Female 13 2361 1127 B :
Gied Abstractn Male 27 401 493 - o3
tHted group stractness Female 13 3.97 487 - :
Elaborati Male 27 447 245 088 1
aboration Female 13 436 1.87 - :
Resistan Male 27 1267 5.98 Lo o
esistance Female 13 11.04 5.13 o :
i Male 21 29.32 8.72 460 -
uency Female 17 2751 13.16 o :
Orieinali Male 21 2134 8.35 264 09
riginality Female 17 2101 9.87 - :
ondi 5 Male 21 3.62 371 i o
rdinary group stractness Female 17 348 289 B :
Elaborati Male 21 350 0.73 S35 005
aboration Female 17 434 1.26 = :
Resistan Male 21 1023 427 176 2
esistance Female 17 10.01 410 - :
*p<.05
Table 8. Earth science creativity mean differences between two groups
Creativity Statistics
sub element Group N M SD t P
- Gifted group 40 5.45 221 4,09 000
uency Ordinary group 38 345 224 : :
Flexibili Gifted group 40 228 1.62 3473 01
exibility Ordinary group 38 1.30 99 : :
Elaborati Gifted group 40 453 1.93 9349 000
aboration Ordinary group 38 138 139 : :
Oricinali Gifted group 40 238 1.90 1661 105
riginality Ordinary group 38 1.78 133 : :
Total Gifted group 40 14.63 5.10 6.142 000
© Ordinary group 38 7.90 440 : :

*p<.05
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Table 9. Sex differences on earth science creativity between two groups

Statistics Gifted group Ordinary group
t
Sex N M SD M SD P
Male 27 12.89 3.85 722 411 6.896 .000
Female 13 10.08 4.10 18.92 526 -4.019 002
*p<.05
Table 10. Sex differences of earth science creativity mean in two groups
Creativity Statistics
Group sub elements Sex N M D t P
. Male 27 470 1.86 3336 003
uency Female 13 7.00 212 - :
Flexibil Male 27 2.19 147 s 619
extbility Female 13 246 1.94 B :
Gifted group
Elabora Male 27 3.96 134 856 006
aboration Female 13 5.69 246 2 :
Oriainali Male 27 2,04 1.74 653 106
iginality Female 13 3.08 2.10 -l :
- Male 21 3.26 235 7 145
uency Female 17 3.85 2.03 B :
Flexibil Male 21 1.26 1.06 70 -
; exibility Female 17 1.38 87 B :
Ordin: ou|
ALy group Elaborati Male 21 137 147 030 976
aboration Female 17 138 126 - :
Oricinali Male 21 1.74 129 -~ 018
riginality Female 17 1.85 1.46 -
*p<.05
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Table 11. Scientific attitude mean differences between two groups

Scientific attitude Statistics
sub element Group N M SD t p
Social ¢ about sci Gifted group 40 29.15 2.50 4,060 000
ocial agreement about science . . .
Ordinary group 38 26.31 3.52
L. Gifted group 40 33.18 4.07
Commonness of scientist Ordinary group 33 331 418 903 370
. o Lo Gifted group 40 30.13 3.47
Attitude towards scientific investigation Ordinary group 33 30.69 469 -.594 555
L . Gifted group 40 29.88 3.51
Acceptance to scientific attitude Ordinary group 33 28,03 397 2.137 .036
Pl £ sci ) Gifted group 40 27.10 3.19 2890 -
easure of science class . .
Ordinary group 38 24.86 3.51
. . . Gifted group 40 28.63 331
Interest towards hobbies associated to science Ordinary group 33 26.26 471 2.544 013
. . . Gifted group 40 28.08 2.93
Interest towards jobs associated to science Ordinary group 13 26.89 431 1.412 162
Total Gifted group 40 206.13 11.59 3.090 003
o Ordinary group 38 195.34 1827 : :
*p<.05
Table 12. Sex differences on scientific attitude between two groups
Statistics Gifted group Ordinary group . »
Sex N M SD N M SD
Male 27 206.15 10.26 21 199.23 14.72 1.729 092
Female 13 206.08 14.44 17 193.05 20.049 2.046 .049
*p<.05
T OAR0 A9 we) 4y Aol BAS A Table 149} ow, F AT o) AP BEE
3P T AW o] BAHOR feludt Aol bR the Table 159} 2tk
7 giglon), o RoRlE Aot Ak ol A% A3 FAFAPR QU Alele] 1
GG ofo] YNSYYT] AT AFEAGSEHE FAHCE R9u1d o]} 9
A Wt 202 vk =, AGGALY ek ol AT ANFEASE ] o
qetz dvshz e Ztztollx #3k] Bl ahelas R ETE 225 ofn|git)

9] A o] Aolg Yolry] fal +{ss 4
F+= Table 133} 72t}

AN el shel ol thgt 3 Apol=
‘Tete] ARslA grelet wskAd gl gk A4l
M FAHCE Fon|gh ApolE RO, o
HHY Hek WollA Aol tisiA FAIF R 79
n]gk xjolE UbER 39 4= T

R

h
MWNF=HEE SHI QXL
FetdA Y LRty 7be] A|FRH s
g AolE dob wrlfs) SHRE A5 e

FerdAzee] A= AA 70.0%2] Y (A
ol 66.7%, o182l 76.9%)0] A=EHA AlIE 3}
L Q02 Yepd whd, austgzte] A= A3
60.53%(Ae] 63.2%, A3 57.9%)°] o]
AEYHQ Mg Sk A0 ek olefd 2
= =5 FerdAdcio] YulshdgRTt A=Y
Hog Alwsl= A 471 oF 10% A% ¢ 2}

£ RS ¢ 4 Utk BE AsAgaee o
ARG} WY S gugRes



25t drfel A= N 24 303
Table 13. Sex differences of scientific attitude mean in two groups
Group Scientific attitude sub elements Stast;s)t:cs N M SD t p
Social b . Male 27 29.89 2.10 2052 005
ocial agreement about science Female 3 2762 263 . .
C £ scienti Male 27 33.81 3.84 1453 154
‘ommonness of scientist Female 3 3185 436 . .
Attitude towards scientific investigati Male 7 BB 3B 519 607
itude towards scientific investigation Female 3 30,54 338 - .
Gified A ientifi itud Male 27 29.81 3.73 154 78
ifted group ceeptance to scientific attitude Female 3 30,00 314 - .
Pl £ s ) Male 27 26.59 2.83 1470 150
easure of science class Female 3 2815 374 -1. .
Interest towards hobbi iated to sci Male /IO 360 e
nterest towards hobbies associated to science Female 13 28.46 282 . .
I ds iob iated R Male 27 2741 245 2174 036
nterest towards jobs associated to science Female 3 20,46 A3 2. .
Social b . Male 21 27.31 2.63 1296 204
ocial agreement about science Female 17 2573 390 . .
C £ scienti Male 21 31.92 3.64 01 677
‘ommonness of scientist Female 17 155 453 - .
Attitud ds scientific i L. Male 21 31.08 4.89 375 710
ttitude towards scientific investigation Female 17 3045 467 . .
Ordi Acceptance to scientific attitud Male BB 2 e
rdinary group ceeptance to scientific attitude Female 17 7% 375 . .
PI £ sci | Male 21 24.54 3.23 408 636
easure of science class Female 17 25,05 . - .
. i hobhi ied 10 s Male 21 2700 358 . -
nterest towards hobbies associated to science Female 17 25,82 530 . .
| ds iob iated . Male 21 28.15 3.34 1354 185
nterest towards jobs associated to science Female 17 26.14 470 . .
*p<.05
Table 14. Self-directed learning differences between two groups
Behavioral characteristics Statistics N M SD t p
Group
Self directed learni Gifted group 40 202.57 16.76 190 000
clt directed fearning Ordinary group 38 180.97 235 : :

*p<.05

Table 15. A number of cognitive style in the gifted and ordinary group

Group gifted group (/N) ordinary group (n/N)
Sex Field independent (%) Field dependent (%) Field independent (%) Field dependent (%)
Male 18/27(66.7) 9/27(33.3) 12/19(63.2) 9/19(36.8)
Female 10/13(76.9) 3/13(23.1) 11/19(57.9) 6/19(42.5)
Total 28/40(70.0) 12/40(30.0) 23/38(60.5) 15/38(39.5)
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