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1. iﬁn11uﬂﬁm1tnnﬂu (Recognize Problem)
2. WinTuaneflym) (analyze Problem)

o aa

3. aMsuiiM (Generate Solution)
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5. dadilaLdaniFullomi iR (Judge selected Solution)
vanan ey Mg Seiindaivemeaael fint stueds puuuns sRnudm
nasaywd ussaqihidu o 14w |
m4ud (Thomas. 1972 : 8 citing Parnes. 1967) 1#uﬁa§uwﬂu
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2. 11aunuﬁ4:uﬁﬁhm1 (Devision a Plan to Solve the Problem)
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Y A
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Evaluation)
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22 .52 .37 12.8 47 .31 .22 15.0
23 .52 .22 12.8 48 33 .32 14.8
24 .69 .22 11.0 49 .59 .31 12.1
25 .73 .65 10.5 50 .68 .51 11.1
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J ‘ o ‘ < 4
M99 8 M p uar q radtwuvAtauTARAdNGMIMIINT SLSEuT h Tveamand (Fasth

T A T T S A W O X R R TS TR A N TRt i

a5l p q Pq Hail P q P
1 .47 .53 .25 26 .25 .75 19
2 1 0 27 .32 .68 .22
3 .57 43 .25 28 .38 .62 .26
4 .55 45 .25 29 .57 .43 .25
5 65 .35 .23 30 43 .57 .25
6 .77 .23 .18 31 .35 .65 .23
7 .63 .37 .23 32 .78 .22 .17
8 .52 48 .25 33 .57 43 .25
g .23 77 .18 34 .38 .62 . 24

10 .50 .50 .25 35 .50 .50 .25

il .63 .37 .23 36 .68 .32 .22

12 .60 40 .24 37 .57 43 .25

13 .45 .55 .25 38 .78 .22 .17

14 .60 .40 .24 39 40 .60 .25

15 .62 .38 .24 40 .08 .92 .07

16 .67 .33 .22 41 .37 .63 .23

17 .50 .50 .25 42 47 .53 .06

18 47 .53 .25 43 .52 A .25

19 43 .57 .25 44 .38 .62 .24

20 48 .52 .25 45 .53 A7 .25

21 .40 .60 .25 46 .78 .22 .17

22 .52 48 .25 47 .62 .38 .24

23 .62 .38 .24 48 .63 .37 .23

24 .63 .37 .23 49 .65 .35 23

25 .60 40 .24 50 .78 .22 .17

m——:ﬂ-—:—:—L—-——iww—
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-5 o ‘
M1 9 maansim s use wuvedau T rusdnuaniant oL Seut t g s dnd
d4
L3t

1 33 1089 k3] 17 289

2 39 1521 32 16 256

3 27 729 33 26 ‘ 676

4 35 1225 34 27 729

5 27 729 35 32 1024

6 39 1521 36 20 400

7 21 441 37 34 1156
8 19 361 38 16 256

9 22 484 39 40 1600
10 26 676 40 30 900
11 14 196 41 25 625
12 25 625. 42 21 441
13 33 1089 43 22 434
14 22 484 44 23 529
15 28 784 45 43 1849
16 33 1089 46 29 841
17 26 676 47 29 841
18 3 961 48 36 1296
19 36 1296 49 29 841
20 27 729 50 34 1156
21 19 361 51 45 2025
22 27 729 52 26 784
23 38 1644 53 27 729
24 34 1156 54 18 324
25 28 786 55 21 441
26 24 576 56 32 1024
27 24 576 57 11 121
28 27 729 58 14 196
29 18 324 59 24 376
30 il




101

- qla £ a ., a
n1aatﬂs1:ﬁa1n11uxﬁauuﬁaeuuunaﬂaunndhnmam1an1sL?ﬂuaﬂ11mﬂmﬂ1ﬂﬂ§

4 s
1 Tawldgas kr-20 w89 guead Fdadu  (Kuder-Richardson)

Epq = (.47 X.53) + A X 0) + oo + (.78 X .22) = 11.02
IX = 33 +39 4 ... + 38 - 1623
It - 332,302 4 ... 4 38° = 47433
2 2
angns st . NE - (DO
9 N
st = 58.85
wngas  r = ._llf[ [1 - E%;}
no= S

t

60 [1 . 11n_02]

T -1 58.85
= 1.0169 X .8127

0.8264

wunedauimamdst = 0.8264
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113 10 azuumnAnsdieassdmaineissgad ¥ 1, ¥ 2 uazdn 3

d o d |4 3] T ] . d 3 .4
i | Hav 1 | Yom 2 | Hawm 3 P, aum | dom 1 | daw 2 | Hav 3 P,
1 4«2 | 15 | 12 | e 26| 28 | 11 | 10 | 4o
2{ 27 | n 6 | 44 27 29 ( 5 | 11 | 65
3 37 | 12 | 1 | e3 28| 55 | 14 s | 73
s 29 | 1 7| a7 29 | 45 | 15 | 18 | 78
51 3 | 12| 12 | s8 0] 67 | 21 | 20 | 108
6 30 | 13| 1 |57 1| 32 | 17 6 | 55
71 30 | 14 o | a4 32| s7 | 26 | 12 | 93
8| 19 | 15 o | 34 3] 68 | 15 | 16 | 9
91 41 | 14 | 11 | 66 | 6 | 25 | 1s | 107
0] 23 | 15| 12 | s0 350 63 | 15 | 18 | 96
11| 67 | 18 | 20 105 36| 57 | 27 | 23 | 107
12| 4«7 | 27 | 10 | 84 37 s8 | 13 | 10 | &
3] 39 | 15 | 14 | 68 8] s | 14 ] 13 | &
| a5 | 16 | 25 | s 39 24 | 13 | 11 | 48
15) 48 | 15 | 16 | 77 4| 26 | 13 | 14 | 53
6| 43 | 13 | 13 |169 a1l 3¢ | 23| 12| m
17] 62 | 24 | 22 |108 s2) 48 | 13| 13 ]
1) 31 | 13 5 | 49 63| 4 | 19 | 10| 70
19 2 | 14 | 11 | 4o s ] 37 | 19 5 | 65
20] 20 | 12 o | 32 45| a5 | 18 | 17 | 80
21| 42 | 16 | 13 | 89 46| 51 | 19 | 16 | 86
21 32 | 12| 10 |54 47| 33 | 15 3 | s
23] 30 | 1 [ 13 | 57 68| 40 | 20 | 10 | 70
26| 43 | 15 | 11 | 69 6| 39 | 19 0o | s8
25 | 26 | 12 | 12 | s0 so| 70 | 22 | 20 | 12
— - | T! _32?1 813 | 59 [r.=3500
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n11?tﬂs1:ﬁn1a)1ut§aﬁhﬁaauuunnﬁaUﬂaanﬁﬂﬂihaassﬁw1a?mﬂwﬂ1ﬁn§ 1ny

1¥gni209 gasd (Hoyt's ANOVA Procedure)

k n 2
2 T
S5 = 2 E X, = +—
t jal i%1 1j ~ kn
2
= 402 2 2 2_ (32000 _
62 + 27° + 37° + .0 + 20 e = 38155.34
grf 2
SS = . - > 2
k "y kn
2 2 2 2
_ o (2091)° & (B13)” + (596)7 _ (3500)°
o) - Swe = 26102.66
XPE T2
SS = - - 2
P ¥ " kn
2 2 2 2
- (69) +(,£!'l_")_:!'=°=;!',(]_-l.2_) - {3500) - £997.334

3 3x50

SSE = SSt - SSk - SSP

38155.34 - 26102.66 -~ 6997.334 = 5055.346

88
' 6987

P
35
MS. = _.E 3032 51.585163

Ingns
r = p . 51385163
tt 152 . 80273

= 1 - 0.3612337

uuunnaauﬂﬂ11utﬂﬂﬁh = ,6387663
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M1 11 asuusedimanami Tt Imnmand aolh seengimasauszngs

MUY
NYIMARDT | NN
Lo oz oo [z e [uanit | s wu Lt |0z | Las | Az | Lagit |z o
1] 211161} 28 | 31| 26 1] 18 |16 ] 28 | 31| 35
2| {17 ] 25 |32 w7 2] 31 p17 | 30 (32| 2
3 1 J18 ] 23 |33 | 38 3| 27 @1 21 (33| 35
51 18 |19 | 18 |3 | 19 v | 20 119} 15 |34 | 29
51 45 |2 | 22 |35 | av & 5| 37 |2 ] 21|35 | 23
6 | 26 |21 | 24 [36 | 34 6 | u 21| 22|36 20
71 21 |22 | 18|37 a1 71 22 |22 | 26 |37 | 20
8| 29 |23 | 32 |38 | 25 8| 20 |23 | 21 {3 ]| 3
g | 25 |2b | 39 |30 | 32 9 | 31 24| 24 39| 24
10| 29 | 25 | 25 | ko | 34 10 | 23 |25 | 27 i ko | 20
11| 28 {26 | 19 [ 41 | 23 1l 28 [26 | 3w (81| 15
12| 28 |27 | 20 | k2 17 12} 16 127 | 32 k2| 26
131 17 |28 | 18 |43 | 32 13 | 18 28| 27 |43 I 30
1| 32 |29 | w lbss | 23 w18 29 | 30 | Ak | 17
15 | 15 {30 | 24 |45 | 34 15 | 24 {30} 24 145} 20
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P91 1z azwuuaAndddIsdn Tumiand saingioeeal weznguadgy

ngamaaad

AN
Laﬁﬁ flz uuu lﬂﬂ# Az Ul tﬂﬁﬁ Az WLy taﬂﬁ f12 Luu 1ﬂﬂﬁ AL LU La@ﬁ Ay LU
1 bz | 16 be | 31 | 117 1 75 116 kr 1 31 55
2 92 } 17 34 | 32 53 2 |17 5L 132 42
3 37 | 18 4 | 33 54 3 36 | 15 b ¢ 33 55
L 62 19 €5 | 3b 61 4 20 1991 33 | 24 58
5 5% | 20 62 | 35 ks 5 39 | 20 Bk} 35 71
6 ko | 21 36 | 26 72 6 54 | 21 e3 | 25 L7
7 39 | 22 § 103 | 37 55 7 13 | 22 51 37 38
s | 6 |23 | s2 |38 | 60 el 35 tas | 50 lse | 67
c ho | 24 74 | 39 Lz g he |24 = 4 55 35
10 86 | 25 | 101 | 4o 52 10 60 | 25 Ly 1 BD bk
11 45 | 26 54 | 41 78 11 56 | 26 52 1 b 61
12 g6 | 27 81 | k2 3k 12 35 § 27 37 ez b o6a
13 88 | 23 g2 | b3 93 13 51 1 2¢ g2 | 43 66
14 61 | 29 43 | L 95 14 17 | 2% 30 | kb 66
15 ] 63 130 | 50 |45 | 83 15 1 33 {30 | 50 les | ko
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M 13 ecummasfesfessidnaivemand Mumsasadlunisas gasngy
WARRY URT NGNAIVAY
. NQMAREI NYUAIVYH
Lot [nzian fcoud 2 Lo ozt Iozum BT s [ e s Lot ez
e b
1] 20 [16 | 17 {31 | 45 1} 23 J16 | 13 j31 | 20
2 029 |17 17 |32 | 28 2| 22 |17} 28 |32 ] 18
3 32 |18 22 | 33 26 3 14 {13 28 |} 33 26
| 20 119 ) 32 134 | 26 41 18 {19 | 16 (34 | 26
5 19 | 20 25 | 35 20 5 23 | 20 25 {35 24
6 23 {21 15 } 36 31 ) 23 121 32 136 23
7 20 | 22 28 | 37 22 7 40 | 22 23 | 37 18
8 | 30 |23 | 23 {38 | 20 8 | 22 |23 | 22 j38 | 27
9 ) 17 |26 | 25 |39 | 20 o | 24 j2sa | 27 |39 | 27
10 27 1 25 34 | 40 21 10 29 | 25 20 | 4D 29
11 15 | 26 19 | &l 26 11 22 125 24 |1 41 26
12 30 27 | 30 [s2 | 19 12 { 16 {27 | 23 |42 | 28
13 24 128 33 | 43 26 13 30 | 25 31 143 28
16 | 22 j29 | 22 las | 2 1 | 21 {29 | 22 |44 | 35
15 23 130 20 } 45 31 15 21 | 30 31 | 45 15
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L
M 16 azuuumuAnsd1eds Idn Tedidad Mumafedovgl 1aIngmasas

TEN T TR
NYIMAREY
—
vaw [ |aei oz |1t o
11 1306 10 |31} 22
2 | 21 f17 | 12 |32 | 13
31 18 {18 | 13 133 | 16
4 th | 19 15 | 34 16
51 13 |20 | 15 |35 | 10
6 | 13 | 21 8 |36 | 21
7 | 12 ez | 18 |37 | 16
g | 20 23 | 13 |38 | 17
S 9 |24 15 | 39 9
10 | 16 |25 [ 15 |40 | 14
| 13 26 | 12 far | 17
12 | 21 {27 | 20 [ | 10
13 | 13 {28 | 17 |43 | 20
w13 f2g | 13 |us | 18
15 | 15 Ljui 12 Lus | 18

RANAILAN

il

LATM |Rs wuy Laﬂﬁ ﬂ:uuu;tﬂwﬁ fiz WU
1 15 | 16 10 ] 31 16
2 11 | 17 15 | 32 g
3 g |18 10 ] 33 18
4 11 | 19 g | 34 15
5 11 | 20 13 135 10
6 | 21 17 | 36 13
7 19 | 22 16 | 37 10
8 12 {23 12§ 38 13
9 13 § 2k 1 | 39 22
10 1} 25 16 | 40 11
1 12 | 26 11 | 41 12
12 9 1 27 g |42 14
13 ] 16 J28 | 20 {43 | 18
14 11 } 29 8 | kb 15
15 12 { 30 15 | 45 12

-
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M1 15 nzusueafasdedsdim s Inmand Fus1uead T amengimanas

LAS NRNATVAN
NGINANDS NRUAILGM
caa [o wn [1om [azwu [caei [newun 8 [mz lﬂﬂﬁ];;;;;_Lﬁﬁﬁ 2 WY
1 9 116 | 19 {31 | 50 1] 36 |16 | 18 31| 23
2 | 42 | 17 5 | 32 | 12 2 6 1171 15 |32 | 15
31 37 {18 w{33]| 12 3 138 8331 11
b 47 | 19 19 | 3b 19 n 1§ 19 8 ! 34 17
5| 19 |20 | 22 {35 | 15 5| slz20! 16 (35| 37
6 v lat | 13 |36 20 61 17 L2t | 34 |36 | 1
7 7 1 22 57 | 37 17 7 5 | 22 22 | 37 10
8 | b | 23 6 {38 | 23 8 5 {23 { 20 | 38 | 27
9 | % |26 | 3% |39 | 13 9 3 |2k | 10 {39 [ 36
101 43 |25 | 52 |40 | 17 101 17 §25 1 10 | ko b
1| 17 |26 23 [ 41 | 35 11 | 22 )26 1 17 |41 | 23
121 35 |27 31|k 5 12 ] 14§ 27 5 La2 | 19
13 51 { 28 32 | 43 47 13 5 | 28 31 |43 20
| 26 | 29 8 | w4k | 353 14 5 | 29 1044 | 16
15 ] 25 |30 | 18 |45 | 34 15 G | 30 L] ss |13
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The purpose of this study was to compare Mathayom Suksa I Students'
Achlevement in Science and Scientific Creative Thinking by Using Self-
Learning Package and IPST Teacher's Manual.

The subjects were 50 Mathayom Sukea I students of Nangrong School,
Nangrong District, Buriram, during the first semester of the 1968 academic
year. The experimental group was taught by Using Self-Learning Package.
The control group was taught by the IPST Teacher's Menual. Randomized
Control~Group Posttest-Only Design was used in the study. The t-test
was used for data analysis.

The results of this study indicated that.

1. The achievement in science of the experimental and control
groups was not aignificantly different.

2. The scientific creative thinking of the experimental and control
groups was significently different at the .01 level.

3, The fluency of the scientific creative thinking of the
experimental and control groups was not significantly different.

4. The flexibility of the scientific creative thinking of the
experimental and contrcl groups was gignificantly different at the .05
level.

5. The originality of the scientific creative thinking of the

experimental and control groupe was gignificantly different at the .01

level.
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