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A Study of Effects of Creativity - Personality Education on Science Related
Attitudes and Science Process Skills in Elementary School Students
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Abstract

The purpose of this study was to investigate effects of creative - personality education on elementary
school students’ science-related attitudes and science process skills. The experimental group was composed
of 301 students Y Elementary school managing Creativity-Personality Model School and the comparative
group was composed of 231 students G elementary school in G city, Gyungsangnamdo. Before carrying
out the study, both groups took the preliminary examination about their science-related attitudes and
science process skills. After three months, the experiment group and the comparison group took the post
examinations to compare and analyze the results. The results were as follows. Firstly, the averages of
science-related attitudes for whole students, and boy students in experimental group statistically
meaningfully higher than that of comparative groups, but made no difference for girl students. Secondary,
in the case of science process skills, the averages of science-related attitudes for whole students including
boy and girl students in experimental group statistically meaningfully higher than that of comparative
groups. In light of these, it was thought that creative - personality education positively effected on
science-related attitude and science process skills.

Key words : Creative - personality education, Science-related attitudes, Science process skills
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<Table 1> Scientific Process Skills and Scientific
Creativity

The aspects of
scientific process skills

The aspects of scientific
creativity

Raising question -
problem defining

Finding out problem,
curiosity

Hypothesis formulation
— variable
determination

Searching for solution
ways, understanding the
world around, making
use of previous
experiences.

Designing an experiment
using existing knowledge

Planning a fair test

Measurement, data
collection, data
presentation

Testing whether the used
method or hypothesis is
appropriate or not,
determining a new
method if required.

Evaluation, coming
to a conclusion

Producing new scientific
and technological ideas
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<Table 2> Distribution of the respondents

divisi 4th 5th 6th
ivision sum
grade grade grade
com boy 34 36 50 120
girl 34 36 41 111
boy 43 56 65 164
exp. :
girl 48 44 45 137
total 159 172 201 532
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<Table 3> Science attitudes between experiment
and comparison group

L before test after test
division N
M SD t p M SD t p
com. 231 3.64 .459 3.49 .532
§ ———— 312 55— 2312 .021
exp. 301 3.64 .483 3.59 .507
com. 231 3.20 .469 3.32 496
N——-172 864 — -1.586 .113
exp. 301 3.21 .524 3.39 494
com. 231 3.75 .631 3.71 .654
| ———————— 321 749 —— -2.960  .003
exp. 301 3.73 .657 3.87 .569
com. 231 3.57 .489 3.52 .506
A————————-763 446 —— 2,507 012
exp. 301 3.60 .504 3.63 .504
com. 231 3.12 .775 3.05 771
L——————————-272 78— -1.304 .192
exp. 301 3.14 .793 3.13 .760
com. 231 3.48 .809 3.46 .835
E————— 201 841 —— -1.995 .047
exp. 301 3.46 .810 3.59 612
com. 231 2.97 .804 290 .816
C———— 244 807 — -1.808  .071
exp. 301 2.95 .870 3.03 .801
com. 231 3.39 .467 3.35 482
tota] ——————— 073 942 —— -2.900 .004
exp. 301 3.39 .513 3.47 457

* Social Implications of Science(S); Normality of Scientists(N);
Attitude to Scientific Inquiry(I); Adoption of Scientific Attitude(A);
Leisure Interest in Science(L); Enjoyment of Science Lessons(E);
Career Interest in Science(C).
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<Table 4> Science attitudes between experiment
and comparison groups’ boys

before test after test
M _SD t p M SD t p
com. 120 3.70 .464 3.53 .550

division N

N — 113 910 22,025 .044
exp. 164 3.70 .526 3.67 .561
com. 120 3.21 .469 3.30 477

N —————————-296 767 ————— -1.744  .082
exp. 164 3.23 .530 3.40 .505
com. 120 3.79 .595 3.74 .624

I ————————-267 89 —————— -.1951  .052
exp. 164 3.81 .645 3.88 .591
com. 120 3.57 .478 3.48 495

A —————— -738 46l ——————— -2.594 010
exp. 164 3.61 .518 3.64 .526
com. 120 3.18 .760 3.10 .783

L ————— -517 606 ——————-1.060 .290
exp. 164 3.23 .826 3.20 .789
com. 120 3.54 .820 3.50 .864

E — .35 22— -849 397
exp. 164 3.51 .818 3.58 .649
com. 120 3.02 .828 2.97 .882

C ————————————— -612 54l ————— -1.349 176
exp. 164 3.09 .922 3.11 .862
com. 120 3.43 .459 3.37 .502

total ——————————— -401 689 ————— -2.145 033
exp. 164 3.45 .528 3.50 .499
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<Table 5> Science attitudes between experiment
and comparison groups’ girls

division N before test after test
Visio M _SD ¢+ p M SD __t p

com. 111 3.57 .446 3.44 510

S ———————————-242 809 ——— -1.068 287
exp. 137 3.56 .418 3.50 .417
com. [11 3.20 .470 334 517

N ———————————— 093 926 —————— -468 .640
exp. 137 3.19 .518 337 482
com. 111 3.70 .668 3.67 .687

I —————————— 808 420 ———— -2.150  .033
exp. 137 3.63 .662 3.84 .543
com. 111 3.57 .503 3.57 .516

A ————————————— -318 75l ——————— -.900 369
exp. 137 3.59 .489 3.63 478
com. 111 3.06 .789 298 .757

L ——————————————— 257 19T ————— -.6%4 488
exp. 137 3.03 .740 3.05 717
com. 111 3.41 .796 3.42 .804

E ———————-030 976 ————— -2.066  .040
exp. 137 3.41 .799 3.61 .567
com. 111 291 .776 1.24 2.83 735

cC —— 214 ———— -1.125 262
exp. 137 2.78 777 5 293 712
com. 111 3.35 .474 332 461

total ———— 434 665 ———— -1.899  .059
exp. 137 3.32 .486 3.43 .400
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<Table 6> & 4= QL5ol, ARIAI el 9lo]
A EFHO), IP), 712 B 71eBS), 7
ARAm), % B 7lss), g Tl

s AAl(total) 2] AFAH A FAH SR Folst
zpol 7k g o Z  Zhzbe diE] FWHE w4
(ANCOVA)S AAt o, 1 A3E <Table 7>

~ <Table 12>°] YERYSITE

<Table 7> ANCOVA result after classification

division square sum  df average square F p
pre-test 31.607 1 31.607 5.027 .025
bg(‘:{f;;‘ 5.332 1 5332 848 358
error 3326.132 529 6.288
total 23355.000 532

adjusted total  3366.051 531

o o <Table 8> ANCOVA result after prediction
75 <Table 6> A|AI3}FSIT
division square sum df average square F p
<Table 6> Science process skills
pre-test 2.760 1 2.760 434 511
- before test after test between-
N
division M SD : » M _SD r » groups 24.197 1 24.197 3.801 .052
com. 231 6.43 2.115 6.49 2.388
om0 90 LD L 92 2 .
0 oxp. 301 6.60 2158 1012 312 g -1.818 070 error 3367.928 529 6.367
total 25965.000 532
C com. 231 5.34 2.710 2304 022 5.99 2.479 1145 253 :
exp. 301 5.88 2.681 6.24 2.546 adjusted total 3396.908 531
DL D B
com. 231 486 2.628 297 2741 <Table 9> ANCOVA result after basic skill
! exp. 301 529 2.594 1907057 o3 Sy 116 265
_com. 231 6.14 2.361 626 2.714 division square sum  df  average square F p
P exp. 301 6.64 2326 24T 016 7T 3y 2030 043
com. 231 2858 7.070 29.61 7.160 pre-test 201.956 1 201.956 4.294 .039
BS exp. 301 30.59 7.047 S0 00 S s esy 2P 007 between
com. 231 4.75 2.727 4.75 2.921 . 275.733 1 275.733 5.862 .016
_— s = —_ . roups
€D exp. 301 4.88 2.992 18 605 4.86 2.923 42 666 group
error 24881.789 529 47.036
AD com. 231 3.88 2.669 1369 T2 3.97 2.703 159 o012
exp. 301 421 2719 434 2.640 total 521611.000 532
com. 231 3.91 2.555 3.83 2.729 -
0 . 301 5.65 2330 80 000 aes 2 010 adjusted total 25436.171 531
com. 231 6.05 3.000 4.16 2.191
CV ———————— o -1.523 128 ——————— -11.628 .000 .
exp. 301 644 2.868 6.60 2.650 <Table 10> ANCOVA result after inference
com. 231 4.25 2.713 4.19 2.679
C ——— = -1.945 052 ————— -13.660 .000
exp. 301 470 2.671 7.18 2.241 division square sum df  average square F p
IS w.mw ,ooow.lo,z(ﬂ 000 pre-test 14.835 1 14.835 2.226 .136
exp. 301 25.88 7.215 27.397.124 bet
etween-
com. 231 5143 11470 5052 12.125 25.028 1 25.028 3.756 .053
ol 301 s647 1t 0% 000 e iss 7885 000 groups
*Basic skills(BS): Observation(0), Classification(C), Measurement(M), error 3524.671 529 6.663
Inference(l), Prediction(P) total 12798.000 532
Integrated  skills(IS): Converting Data(CD), Analyzing Data(AD), adjusted total 3584.098 531

Hypothesizing(H), Controlling Variable(CV), Generalization(G)
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<Table 11> ANCOVA result after Integrated skills

Biz=ot it Bty 7S njxls g

<Table 13> Science process skills between
experiment and comparison groups’

P average
division square sum  df square F P bOYS
pre-test 6961.705 1 6961.705 178.297 .000 P P —— pY-Iw—
g?j&g:e“‘ 3093.189 1 3093.189  79.220 .000 — 2425 ;254 L p ]6“90 2253 L p
com. . . B .
error 20655127 529 39.046 ° e 164 6462364 o A 674 2.12¢ M
total 354455.000 532 ¢ iif 164 573 2757 220 20 00 26a0 0 A2
adjusted total 33109.840 531 com. 120 5.90 2.266 5.90 2.395
M exp. 164 6.07 2372 -619 336 e 2356 Y 3
com. 120 4.90 2.578 5.10 2.655
<Table 12> ANCOVA result after tOtal I exp. 164 527 2.723 -1.152 251 5.10 2.620 -.012 90
com. 120 6.13 2378 6.23 2.755
division square sum 4 average F . P exp. 164 6.46 2.410 AL154 249 Ss  amg 10 300
Square com. 120 28.50 6.914 29.937.445
BS -1.174 088 945 346
pre-test 13836.550 1 13836.550 122.585 .000 exp. 164 29.98 7.397 30.767.329
com. 120 433 2.879 4.83 3.020
bgertg‘{l;es“ 4338433 1 4338433 38436 .000 D b, 164 4.61 2980 7 420 3R3 5006 V12 90
com. 120 3.55 2.637 4.10 2.721
error 59710076 529  112.873 AD o, 164 415 2708 872002 366 LT 31
— Oda i o M . 164 5.65 2370 870000 375075 476 3103 002
adjusted tota . com. 120 5.85 3.108 3.93 2.261
cv exp. 164 6.49 2921 -LT86 075 0 7y 0005 000
<Table 7>~<Table 1250lA] &+ 2= Ql=o] com. 120 4.03 2.680 3.93 2,632
T 4 14 ; T :w\ ; JJ{ G e a6 204 2033 043 TS 109 00
kel Bz = Az > A ESF B
s & Vs A, 7x B, 7 E | com. izg i;g ;Zgg 4242 000 ggig;gg 2837 000
T, 2 a9 Q29 dHolE B4, /pa, o 120 50.23 11774 S02312.677
total : L2 3737 000 2222l s 081000
tﬁ(ﬂ%xﬂ’ oahﬂ'ﬂ'oﬂ}‘i /’\]fﬂﬂ\ﬂ—,] _\%1_3_ @#7]_ exp. 164 55.57 11.991 58.1312.312
Hlwzlcke] w8 SAHeR FusiA =kt <Table 14> ANCOVA result after hypothesizing
o 51 0]. 0] A T2 SR -
ojZ oz RHol Fo-QduFo] 5] E ivision squire g average P
g Ves AT & v S Square
pre-test 11.261 1 11.261 1.650 .200
Y& EFLylA = Ix17)F vl _
7k s g Vs EAkE vl Z"rto"]’l‘;fs“ 42962 1 42,962 6.295 .013
<Table 13>£L H] W A ok Al & & o] w 3 Er
1327 JJr duAds w8 error 1917.664 281 6.824
T s AR AFES Hd el diE total 6741.000 284
tA8S AAE Aipoltty, 7pEAAY, dnks), & adjusted total 1994799 283
3 B3d 7% 9 g3 A1 Abd A
7 EAAOT Gou ol mlomw 77t <Table 15> ANCOVA result after generalization
Oﬂ T’H—SH :g_\__ ] T':’jl—é_ /\E]A]—s]—gigtq’ 1 é—’ % division S;Eigre df as‘iﬁlr:ie F P
~ o
<Table 14>~<Table 17> Tttt pre-test 11494 1 11494 1893 .170
<Table 13>~<Table 17>2 HE AyEd .
o Ads ’ between 708465 1 708.465 116.653 .000
g A, B3 B adsh 1osel e e
HHPH tﬂo]E Ohﬂ]—‘ X )\] _4 4 - error 1706.587 281 6.073
o Al T 7
ds Al, Shefl A el v total 12057.000 284
Akl w8l BHAF7E SAAOE Fov|eHA adjusted total  2459.109 283

Lo o7 Hol FHololduso] GFEAEe]
g3 Tlsel AR dFe v Zlow

[e}
Abg g,
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<Table 16> ANCOVA result after Integrated skills

0
£
un

oo gy )

oAt Ml

A ckyl A& A [ SFNE o] EFLylA]
division  square sum df aSquJ:rgee F p HluA ey AEYEe ozt @714
A= 3l _ Ao A A5 = <«
pre-test 1544755 1 asaa755 1232 oo0 1ol WSl oS A AAE <Table 18>
o
bgert(;’l’l%";“' 1645619 1 1645.619  40.682 .000 o el
7 Ay, AFRAAFAA G4 Vs AA, 7
etror 11366.756 281  40.451 ARl A 8 71 AA, )
= \ =
total 188235.000 284 EEL? eI AR o IR B o e R B
adjusted total  19377.165 283 I E3RA 7% 1 sk el pEAA )
ARG BAR O folE Aol7h Q7] HE
<Table 17> ANCOVA result after total oo oo N
of 1 ZZtel| sl FWH F4E A
o square average < > ~< >
division aum df square F P Table 19 Table 24>°] YERA AT}
pre-test 8411.014 1 8411.014 66.726 .000 e .
. <Table 19> ANCOVA result after classification
etween- 1966.552 1 1966.552 15.601 .000
groups
‘s square average
etror 35420960 281 126.053 division sum 9 squae F P
total 900789.000 284 pre-test 17.000 1 17.000  2.958 .087
adjusted total  48166.743 283
) between- 039 1 039 007 935
groups
<Table 18> Science process skills between experiment error 1407924 245 5747
and comparison groups’ girls rotal 1 1088.000 248
before test after test adjusted total 1425.484 247
division N
M SO ¢+ p M SD t p
o com. III 662 1945 .0 605 2358 ..o o <Table 20> ANCOVA result after prediction
exp. 137 681 2042 7 0 696 1957 7
com. 111 5.35 2.785 6.19 2.368
¢ 2074 039 -311 756 ivisi Square average
exp. 137 6.07 2.584 628 2.437 division sum df square F p
yom U1 573 246 o589 2681 p— o1 1 ol o012 %8
exp. 137 626 2.533 631 2.448
between-
com. 111 4.81 2.692 484 2.837 21.009 1 21009 3.517 .062
I 1548 123 1592 113 groups
exp. 137 5.32 2.440 539 2.524
com. 111 6.16 2.353 6.30 2.682 etror 1463.567 245 5974
P 2380 018 1928 055
exp. 137 6.85 2211 6.90 2224 total 12384.000 248
pgfom 111 28687267 02927 685 . o adiusted toral 1485.871 247
exp. 137 31.31 6.557 31.84 5.720
com. 111 522 2.484 468 2.823 ) )
CDeXp_ 137 5.21 2.984 013990 491 2.930 -623 534 <Table 21> ANCOVA result after basic skill
aplom 1L 424 2667 . 384 2688
exp. 137 4.27 2740 ) 423 2612 division square df  average P
com. 111 3.84 2.749 416 2.627 Sum Square
H 5556 000 468 640
exp. 137 5.65 2.290 431 2.464 pre-test 44,302 1 44802 1.146 285
com. 111 627 2.876 441 2.095
cv 301 764 -8.075 000 .
exp. 137 6.38 2.813 6.81 2.507 l’gm;esn 342,307 1 342307 8758 .003
G eom Il 449 2740 _ & 0449 2710 o0
exp. 137 4.73 2642 ’ 716 2122 0 error 9575.557 245 39.084
111 24.05 6.781 21.57 7.001
15 8 05 6.8, 505 013 2137 Z00L ¢ c66 000 fotal 243603.000 248
exp. 137 26.24 6.890 27.42 6.763 :
adjusted total 10025.093 247
com. 11 52.7311.038 50.84 11.547
total 3411 001 -6.009 000
exp. 137 57.5511.109 59.26 10.478
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<Table 22> ANCOVA result after hypothesizing

square g average F

division sum square p
pre-test 4900 1 4900 760 384
t:é‘ig‘l’lzesn 1341 134021 886

error 1579.685 245 6.448

total 6057.000 248
adjusted total 1585.996 247

<Table 23>ANCOVA result after Integrated skills

square g average F

division sum square P
pre-test 2369.901 1 2369.901 62.820 .000
t::rt(;‘l’l;es“ 1410260 1 1410.260 37.383 .000
error 9242.627 245 37.725
total 166220.000 248

adjusted total ~ 13709.919 247

<Table 24> ANCOVA result after total

division square af  Aaverage F p
sum square
pre-test 5353.119 1 5353.119 54.092 .000
between- 2387.519 1 2387519 24.125 .000
groups
error 24246.021 245 98.963
total 797513.000 248
adjusted total ~ 33943.964 247
<Table 19>~<Table 24>E5 Ao, 3174
AA, 71z g 1 9 249 #FE 5
g S agd ) 1 Y 24 Unkstel Wl EA
oA ABAwke] ojstyEoe] wlmAwke] ofshy
=l H3] SAACE FonsHA BAE AT =
=< & 5 Qlrh wEbA Y- QldwSo] o3k
S9 Brag Jlsel $9H JFE AL S
& 4 Ak

(Kim, 2004; Song, 2014). I3 Hu &
Adey(2002)= 84 Fo)Ad 3 e ' 7]
s At fARES 1EE o, oA wSol
A0 S 7159 S THAsti L B
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