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AT 8 AAINEININE (P) UALAIDINIIILEN (r) 12 IMUUNAFD U I AWANUNT

a  a ¢ u - a = a v ¢
MAINTLTEVIMENAENT ulsvoadnenin 4 L7289 WEkavan?

.

faf P r foh p r
1 .64 .33 16 .29 .49
2 .64 .33 17 .64 .21
3 .21 .44 18 .75 .3t
4 71 .22 19 27 . 46
5 . 64 .33 20 .45 a5
6 .45 .43 21 .63 .36
7 41 .28 22 .70 .51
8 .54 .27 23 .48 .28
9 .78 .47 24 .45 .35

10 .32 .35 25 .48 .25
11 70 .39 26 76 .66
(2 .34 .39 27 .46 .45
13 .66 .39 2.8 27 .26
14 .30 .32 29 .73 .55
15 .32 .35 30 .76 .66
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foh P r iof P r
1 .76 «50 16 .80 .61
2 .66 .30 17 .70 .51
a .61 .34 18 .45 .43
4 .77 .48 19 .73 .33
5 .23 .38 20 .73 +26
6 L4 .22 21 . 27 +26
7 .58 .53 22 .80 <40
8 .60 .56 24 .43 .32
9 .34 .30 24 .60 .36

10 .70 .39 25 .73 .46
1t .79 | .62 26 .76 7T
12 .79 .62 27 .78 AT
13 74 <44 28 .27 .26
14 .74 .44 29 .70 .59
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soh P pa
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7 .46 .54 .25
8 .51 .49 .25
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13 .70 .30 .21
14 .60 40 .24
15 .55 .45 .25
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18 . 80 . 20 .16
19 .22 .78 W17
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fiof P pq
20 .90 .10 .09
21 .71 .29 .21
22 .64 .36 .23
23 .66 .34 .22
24 .57 .43 .25
25 .64 .36 .23
26 .74 .26 .19
27 .50 .50 .25
28 .33 .67 .22
29 .78 .22 J17
30 .83 17 .14
ix = 2,525 ix" = 63,319

Ing = 6.19
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Sof P Pa
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6 .63 .37 .23
7 .54 .46 .25
8 .88 12 11
9 .91 .09 .08

) .75 .25 .19

i .86 .14 V12

12 .90 .10 .09

13 .05 .95 .05

L4 .62 .38 .24

15 .61 .39 .24

16 .87 .13 11

L7 .81 .19 15

18 .75 .25 .19

19 .85 .15 .13
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A1T19 11 (A

Sof p q Pq
20 .52 .48 .25
21 V15 .85 .13
22 .89 .13 11
23 .34 .66 .22
24 .23 T .18
25 1t .89 .10
26 .80 .20 .16
27 .85 .15 .13
28 72 .28 .20
29 . 66 .34 .22
30 57 . 43 .25

Ix = 2,007 sx* = 40,401 Ipg = 4.88
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Ipq = 6.19 X = 2,525 £X° = 63,319
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NanT S,
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N
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105
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n r Ipq b
UWNUANARNT roo= 1 -
u Lt
n—-1 S2
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30 r G-Ig -
= l—
30-1 24.75
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a a a { v & '
ﬂaﬁ”q‘ﬂﬁﬂ'\ INMTLTIUIMNUEIGRATRAIIN nﬁu§ﬂﬂ11ﬂﬂaa 3 ua"'l (y) 19 ﬂﬂqunﬂaa 3

Aun Y X ¥
1 17 27 289 729
2 15 23 225 529
3 17 26 289 676
4 19 24 361 576
5 20 29 400 841
6 13 24 169 576
7 22 26 484 676
8 17 27 289 729
9 13 25 169 625

10 t7 25 289 625
11 13 26 169 767

12 15 24 225 576
13 16 23 256 529

14 8 21 64 441

15 18 26 324 676

16 19 29 361 841

17 17 26 289 676

18 15 26 225 676

19 15 22 225 484




105

AT 12 (fD)

AuT X Y X v
20 15 24 225 576
21 15 26 225 676
22 16 28 256 784
23 10 .21 100 441
24 12 26 144 676
25 16 28 256 784
26 17 26 289 676
27 12 24 144 576
28 12 24 144 576
29 14 26 169 676
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a a o i w a '
ﬂﬂﬁﬂqnﬁﬂqﬂﬂWTlTﬂﬂ1ﬂ31ﬁ13ﬂ1ﬁﬂﬁQWﬁﬂuQﬂﬂWTﬂﬂaaiﬂﬁﬁ (y) ﬁﬂﬂﬂ?ﬂﬁ?ﬂﬂﬂ

Aun Y X v
1 12 18 144 324
2 15 19 225 361
3 13 15 169 225
4 15 25 225 625
5 21 24 441 576
6 18 20 324 400
7 21 24 441 576
8 16 20 256 400
9 9 15 81 225

10 15 24 225 576

11 16 21 256 441

12 18 22 324 484

13 20 25 400 625

14 16 19 256 361

15 16 24 256 576

16 18 23 324 529

17 15 23 225 529

18 13 23 169 529

19 15 24 225 576




AT 13 (q)
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A X Y x* v
20 15 25 225 625
21 13 22 169 484
22 13 22 169 484
2.3 12 21 144 441
24 15 25 225 625
25 10 21 100 441
26 14 21 196 441
27 12 21 144 441
28 12 22 144 484
29 12 22 144 484
30 12 22 144 484
T3l Ix = 442 Iy = 652 IX. = 6,770 Iy© = 14,372

AL RALUD IABUNY X (%)

AT LAREUDIATUNY T (X))

ﬂiwuuﬂiﬂiauuaaﬂuuuu X

AaulTsIureREULY T

St
il

]
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L = ) ‘ 1
NWTWQ 14 AEURUNNKENTEAIUM TNIIMAANINTADUNITNARRDY (x) UarAriuy

[ w : L)
ﬁﬂﬁvﬂTUHQuﬂWTﬂﬁﬁ%ﬂﬂﬂﬂﬂﬂﬂ?ﬁaﬁﬂ1ﬂﬁﬂ§ﬂﬂﬁ1ﬂﬂﬂaGuéi (y) ﬂﬂﬂﬂauﬂﬂﬁﬂd

AxN Y X ¥
1 18 27 324 729
2 17 23 289 529
3 17 23 289 529
4 20 27 400 729
5 17 2.4 283 576
6 16 24 256 576
7 20 25 400 625
8 20 24 400 576
9 20 24 400 576

10 16 24 256 576

11 17 23 289 529

12 16 24 256 576

13 17 24 289 576

14 1 20 121 400

15 15 22 225 484

16 20 27 400 729

17 15 23 225 529

18 16 24 256 576

19 17 24 289 576




AT 14 (R
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Auh X Y X" v
20 19 27 361 576
21 17 26 289 676
22 16 24 256 576
23 17 22 289 484
24 11 21 121 441
25 14 23 196 529
26 15 23 225 529
27 15 22 225 484
28 12 21 144 441
29 16 24 256 576
3o 16 2.4 256 576
79 IX = 493 Iy = 713 sx* = 8,271 Iy’ = 16,884

A LAET0 dATUNY X (X ) = 16.43

A LAAD AL LYY T (X ) = 23.77

AuulTlTIusesAsuuY X (¥ ) = 5,84

AunlTlTINIeIAELLL Y (5T ) = - 2,13



t1a0

o a é
AITI9 15 ABLWUNNEEATHUIUNTITNVIINGAIANT NDUNITNARDY (x) URBALUUY

ol a ‘ L : ¥
ﬂﬂ&vﬂ?vﬂ?uﬂWTﬂﬂﬂ?ﬂﬂﬂﬁﬂaﬂiﬂaﬁQﬁﬂﬂ“éﬂﬂﬁTﬂﬂﬂDiu57 (y) ﬂOiﬂQHﬁ?ﬂQﬂ

Aun Y X ¥
1 19 22 361 484
2 9 19 gt 361
3 19 23 361 529
4 t6 20 256 400
5 10 19 100 361
6 11 21 121 441
7 14 24 196 576
8 20 26 400 676
9 20 25 400 625

10 9 20 81 400

1 15 24 226 576

12 19 24 361 576

13 18 24 324 576

14 22 27 484 729
15 19 24 361 576

16 19 24 361 576

17 20 25 400 625

18 20 26 400 676

19 19 23 361 529




#1718 15 (@)

il

Aud X Y x* v
20 13 21 169 441
21 18 21 324 441
22 14 21 196 441
23 20 22 400 482
24 17 20 289 400
25 16 21 256 441
26 18 25 324 625
27 20 27 400 729
28 21 28 441 784
29 14 25 196 625
30 14 25 196 625
T Ix = 503 Iy = 696 $x” = 8,825 Iy~ = 16,328

AL ARBUDIPEUNL X (%)
AL RANTD IALLYY T (X )
AMILITITINYD AT UYL X

AT M0 vRrULYL Y

13.50

6.23
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Aun PRETEST POSTTEST D, - MD
t 17 27 10 -0.07
2 15 23 8 ~2.07
3 17 26 9 ~1.07
4 19 24 5 -5.07
5 20 29 9 -1.07
6 13 24 10 -0.07
7 22 26 4 ~6.07
8 17 27 10 -0.07
g 13 25 10 1.93

10 17 25 8 ~2.07

11 13 26 13 2.93

12 18§ 24 9 -1.07

13 16 23 7 ~3.07

14 8 21 13 2.93

15 18 26 8 -2.07

16 19 29 10 -0.C7

17 17 26 3 ~1.07

18 15 26 11 0.93

19 15 22 7 ~3.07




AT 16 ()
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Aun PRETEST POSTTEST . D, -~ MD,
20 15 24 9 -1.07
21 15 26 11 0.93
22 16 28 12 1.93
23 10 21 11 0.93
24 12 26 15 4,93
25 16 28 12 1.93
26 17 26 9 -1.07
27 12 24 12 1.93
28 12 24 12 1.93
29 13 26 13 2.83
30 11 25 14 3,93
593 £x = 455 Ty = 757 D = 302
MD = 10.07
b3 187.87

(D -~ MD )
1 1
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u [N a a a ¢ '
AT 17 ﬂﬂuuuuﬂuﬂﬂaaﬂ')ﬂﬂaﬂNQﬂﬁﬂ'\ ﬂﬂ')'”.1H“1ﬂﬁqﬁ'\aﬂfﬂaﬂﬂaﬂﬂ')ﬂaﬂ

i14

AuN PRETEST POSTTEST D - MD
t 12 18 6 -1
2 {5 t9 4 -3
3 13 15 2 -5
3 15 25 10 -3
5 21 24 3 -4
6 18 20 2 -5
7 21 24 3 -4
8 16 20 4 -3
9 9 15 6 -1

10 15 24 9 2

1 16 21 5 -2

12 18 22 4 -3

13 20 25 5 -2

14 16 19 3 -5

L5 16 24 8 -1

16 18 23 5 -2

L7 15 23 8 ]

t8 13 23 to 3

19 15 24 9 2
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AT 17 (9D)

aud PRETEST POSTTEST p* . D, - MD_
20 15 25 10 3
21 13 22 9 2
22 13 22 9 2
23 12 21 9 2
24 15 25 10 3
25 10 21 11 4
26 14 21 7 0
27 12 21 9 2
28 12 22 10 3
29 12 22 10 3
30 12 22 10 3
T $x = 442 | Ty = 625 D = 210
MD_ = 7.00

s (D - MD ). = 253
a z
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AN PRETEST POSTTEST D, - MD
t 18 27 1.67
2 17 23 -1.33
3 17 23 -1.33
4 20 27 ~0.33
5 17 24 -0.33
6 16 24 0.67
7 20 25 -2.33
8 20 24 ~3.33
9 20 24 -3.33

10 16 24 0.67

i 17 23 -1.33

12 16 24 0.67

13 17 24 -0.33

14 i 20 1.67

15 15 22 ~0.33

16 20 27 ~0.33

17 15 23 0.67

18 16 24 0.67

19 17 24 -0.33




AT19 18 (A)
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ﬂu'?ll PRETEST POS'i'TES'I’ . D’. -
20 19 27 Q.67
21 17 26 1.67
22 16 14 Q.67
23 17 22 -2.343
24 It 21 2.67
25 14 23 1.67
26 15 23 0.67
27 15 22 0.33
28 12 21 1.67
29 16 24 0.867
30 16 24 0.67
T34 Ix = 493 Iy = 713 zh 220
MD‘ = 7.33

3 (D - MD )
S t

64.67
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AUN PRETEST POSTTEST D, - MD
1 19 22 3 -3.43
2 g 19 10 3.57
3 19 23 4 ~2.43
4 16 20 4 ~2.43
5 10 19 9 2.57
6 11 21 10 3.57
7 14 24 10 3.57
8 20 26 6 -0.43
9 20 25 5 -1.43
10 9 20 11 4.57
11 15 24 9 2.57
12 19 24 5 ~1.43
13 18 24 6 -0.43
14 22 27 5 ~1.43
15 19 24 5 -1.43
16 19 24 5 -1.43
17 20 25 5 ~1.43
18 20 26 6 ~0,43
19 19 23 4 -2.43




A1T10 19 (RD)
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Aun PRETEST POSTTEST . D, - MD
20 13 21 8 1.57
21 18 21 3 -3.43
22 14 21 7 0.57
23 20 22 2 -4,43
24 17 20 3 -3.43
25 16 21 5 -1.43
26 18 25 7 0.57
27 20 27 7 0.57
28 21 28 7 0.57
29 14 25 11 4.57
30 14 25 11 4.57
T3 Fx = 5803 ¥y = 696 D = 193

MD = 6.43

$ (D - MD) 205.37

2 2
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A COMPARISON OF SCIENCE ACHIEVEMENT AND SCIEKCE PROCESS SKILL
ATTAINED BY P.S. IV PUPILS TAUGHT BY THE SCIENCE GAMES

UTILIZING APPROACH AND BY THE CONVENTIONAL APPROACH

AN ABSTRACT
BY

PRATHIEW MEESEN
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The purpose of this study was +0 compare science
achievement and science process skill attained by P.S. [V pupils
taught by the science dames utilizing approach and by the
conventional approach.

The subjects were 60 P.5. [V Pupils of Darakam Elementary
School, Klongteoy District, Bangkok, during the first semester of
1994 academic year. The subjeéts were devided into 2 €roups of
30 students each. The experimentsal €roup was taught by the science
games utilizind approach. The control group was taught by the
conventional one. The Randomized Control-Group Pretest-Posttest
Design was used in designing the experiment. D[Data analysis was
achieved by utilizing the t-test (Difference-Score case) technigue.

The results of this study revealed that :

f. The science achievement of the experimental group and
the coutrol group was significantly difference at the .01 level.

2. The Science process skill of the experimental ¢grounp and

the control grpoup was not significantly different at the .05 level.
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