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iﬂﬁ p r A ﬁaﬁ p r FaX
1 .57 .51 12.3 16 .40 .46 14.0
2 .7 .44 10.8 17 .47 .44 13.3
3 .66 .34 11.3 18 .60 .45 11.9
4 .68 .49 11.2 19 .40 .32 14.0
5 .69 .29 1.0 20 .63 .40 11.6
6 .66 .21 11.4 21 .54 .56 12.7
7 .47 .32 13.3 22 .60 .32 12.0
8 AT .44 13.3 23 .53 .44 12.7
9 .54 .32 12.6 24 .54 .32 12.6
10 .76 .33 10.1 25 .68 .49 11.2
11 .63 W27 11.7 26 .60 .32 12.0
12 .73 .39 10.5 27 .71 .44 10.8
13 .72 22 16.6 28 .63 .27 11.7
14 .76 .33 10.1 29 .61 .58 11.8
15 .75 .56 10.3 30 .53 .44 12.7
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@15 8 UNAMAY p URET g VBNHULMARBYIARIWENINSOMUNIANENSSINURTINT

Anerendas
tiaf P q o] i P q Pq
1 .61 .39 .24 16 .42 .58 20
2 .71 .29 .21 17 .64 .36 .23
3 .66 .34 .22 18 .68 .32 .22
4 .56 44 .25 19 .37 .63 .23
5 .61 .39 .21 20 .54 .46 .25
6 .64 .36 .23 21 .47 .53 .25
7 .61 .39 .24 22 .59 .41 .24
8 .51 .49 .25 23 .51 .49 .25
9 .54 .46 .25 24 .58 .42 .24
10 .73 .27 .20 25 .66 .36 .23
11 .64 .36 .23 26 .64 .36 .23
12 .69 .31 .21 27 .73 .27 .20
13 .68 .32 .21 28 .58 .42 .24
14 .71 .29 .21 29 .59 .41 .24
15 .71 .29 .21 30 .53 .47 .25
£ P 6.91
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ﬁuﬁ X x? auﬁ x x?
1 43 1849 21 n 961
2 41 1681 22 30 900
3 40 1681 23 30 900
4 40 1600 24 29 841
b 39 1521 25 29 841
6 39 1521 26 10 1600
7 38 1444 27 22 484
8 37 1369 28 22 4184
9 36 12986 29 39 1521

10 35 1225 30 28 784

11 34 11586 31 27 729

12 34 1156 32 27 729

13 33 1089 33 26 676

14 33 1089 34 26 676

15 33 1089 35 25 625

16 32 1024 36 25 625

17 32 1024 37 24 h76

18 3 961 38 24 576

19 31 361 39 24 576

20 31 961 40 23 529
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1514 9 (1)

auﬁ b x2 ﬁuﬁ X x2
41 22 484 b1 490 1600
42 21 441 52 30 900
43 486 2116 a3 28 841
44 44 1936 54 28 784
45 35 1225 55 26 676
46 35 1225 A6 - 26 676
47 34 1158 57 25 625
48 33 1089 58 39 1521
49 33 1089 59 24 576
50 31 361

£X = 1,866 T X2 = 61,251



wie i gas K& - 20

4 L] L]

4 o
i uLda

tt

6£.91
1,866
61,251
NEX® « (T X)°
Ne
59(61,251) = 1,866 x 1,866)
59 x 59
3,613,809 - 3,481,956 131,853
3,481 T 3,481
37.88
n TPa
1 o ——
n -1 2
S¢

59 691 }
1 -
1.02(1 - 0.18)

1.02 # 0.82

0.84
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A5 10 UERNATATINENMNNY (p) HRTAETUIITMUN (r) VANUUUNARBUIA

o g . @ ™ @
HadRNEIeNIS LS Mussnadnmniin 5 1 TaedEIsuRzAINSBY

{i Eﬁ% P r A ﬁﬂ'ﬂ P r A
1 .53 .44 12.7 16 .57 .38 12.3
2 .57 .38 12.3 17 .65 .51 11.5
3 .66 .34 11.3 18 .39 .58 14.1
4 .37 .40 14.4 19 .44 .39 13.6
5 .63 .40 11.6 20 .57 .51 12.3
6 .70 .54 10.9 21 .57 .38 12.3
7 .46 .67 13.4 22 .30 .43 15.1
8 .60 .32 12.0 23 .53 .44 12.7
9 .70 .54 10.9 24 .50 .50 13.0
10 .57 .38 12.3 25 .46 .67 13.4
11 .42 .62 13.8 26 .63 .40 11.6
12 .60 .32 12.0 27 .50 .38 13.0
13 .44 .39 8.9 28 .66 .34 11.3
14 .73 .39 10.5 29 .60 .32 12.0
15 .54 .32 12.6 30 .33 .48 14.8
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- N e el u‘. ol g}’ ] ﬂ;
RIS 11 HEANA p URT g YBNLULMARBLIRHANMONENINMISLIEN TWsznu@niv 5

LI BNEFITUREAINUS B

fioh D q pq ﬁﬂﬁ p q pPq
1 .58 .42 .24 16 .59 .41 .24
2 .63 .37 23 17 .56 .44 .25
3 .63 .37 .23 18 .37 .63 .23
4 .46 .54 .25 19 .44 .56 .25
5 .56 .44 .25 20 44 .56 .25
8 .61 .39 .24 21 .54 .46 .25
7 .49 .51 .25 22 .29 .71 .21
8 .64 .36 .23 23 .56 .44 .25
9 .58 .42 .24 24 .46 .54 .25
10 .63 .37 .23 25 .41 .59 .24
11 .41 .59 .24 26 .56 .44 .25
12 .51 .49 .25 27 .54 .46 .25
13 .51 .49 .25 28 .64 .36 .23
14 .64 .36 .23 29 .61 .39 .24
15 .61 .39 .24 30 .46 .54 .25
S baq 7.24
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auﬁ X x® Ru‘?i X x?
1 39 1521 21 30 960
2 39 1521 22 28 784
3 41 1681 23 29 841
4 K 1444 24 26 676
5 38 1444 25 28 784
6 43 1849 26 34 1156
7 45 2025 27 23 529
8 42 1764 28 26 676
9 37 1369 29 36 1296

10 34 1156 30 30 900

11 32 1024 31 31 961

12 a3 1089 32 33 1089

13 31 961 33 31 961

14 30 900 34 28 784

15 29 841 35 24 576

16 33 1089 36 25 625

17 31 961 37 22 484

18 29 841 K} 23 529

19 31 961 39 21 441

20 31 961 40 28 784




#1579 12 (#8)

2717

o
AN

ﬁu‘ﬁ X %2 X X2
a1 20 400 51 a4 1936
42 27 729 52 25 625
43 40 1600 53 24 576
a4 35 1225 54 24 576
45 29 841 55 33 1089
46 34 1156 56 23 529
47 31 961 57 23 529
48 31 961 58 34 1156
49" 32 1024 59 22 ey
50 32 1024

X =1,825 % X2 = 58,599
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WIREINL T "l%'gm KR - 20

I P = 724
x = 1,85
;2 = 581599
> NEXS - (T X)°
St = Nz
59 x (58,599) - (1,825 x 1,825)
59 x 59
31457131*1 - 31'330,625 126,?16
) 3,481 i} 3,481
= 360"'0
n Trq
b = 1=
tt n- 1 82
t
59 7.2k
= - 1 -
59 - 1 36-1"'9

1.02{1 ~ 0.,20)

1.02 % 0.80

]

-
LEL R R R RN = .82
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AN 13 UAASENATMENNGIE (p) URSAIETRIWUD (r) BaNUYUNARAUIR

ar (=) 3 [ J QI
anuannselumsuitgnmeineddas sudssoudnmin 5 13o9

dsuaza NN
ﬁhﬁ P r P ﬁbﬁ p r Fa
1 .57 .26 12.3 17 .58 .63 12.2
2 .57 .26 12.3 18 .69 .29 11.0
3 .57 .26 12.3 19 .75 .56 10.3
4 .51 .25 12.9 20 .36 .53 14.4
5 .63 .27 1.7 | 21 .68 .49 11.2
6 .60 .45 11.9 22 71 .44 10.8
7 .69 .29 11.0 23 .75 .56 10.3
8 .57 .38 12.3 24 .75 .56 10.3
9 .78 .51 10.0 | 25 .53 .44 12.7
10 .65 .54 11.5 26 .63 .40 11.6
11 .73 .39 10.5 27 .73 .39 10.5
12 .78 .51 10.0 28 .71 .44 10.8
13 .63 .40 11.6 29 .71 .44 10.8
14 .12 .22 10.6 30 .66 .34 11.3
15 .47 .32 13.3 31 .78 .51 10.0
16 .68 .49 14.0 32 .63 .01 11.7
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fai p q Pq fia p q pq
1 .54 .46 .25 17 . b4 .46 .25
2 .54 .46 .25 18 .71 29 .21
3 .h8 .42 .24 19 .68 .32 22
1 .54 .46 .25 20 .51 .49 .25
5 .73 .27 .20 21 .61 .39 .24
6 .61 .39 .24 22 .56 .44 .25
7 .61 .39 .24 23 .71 .29 .21
8 .68 .32 .22 24 .69 .31 .21
g .76 .24 .18 25 .63 .37 .23
10 .54 .46 .25 26 .59 .41 .24
11 .69 .31 .21 27 .68 .32 .21
12 .68 .32 .22 28 .54 .46 .25
13 .59 .41 .24 29 .B3 .37 .23
14 .69 .31 .21 30 .64 .36 .23
15 . 56 .44 .25 31 .71 .29 .23
16 .53 A7 .25 32 .63 .37 .21
T pq 7.37
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G159 15 LARSANSS LATIEHAILISUS MWL IImAEBL TR NS BN S nlum i suitigw

- i -
maingenand TuuszoEmnd® 5 (GavEEsuazANTIY

ﬂuﬁ X x? ﬁuﬁ X x2
1 36 1296 21 28 784
2 40 16040 22 27 729
3 39 1521 23 27 729
4 39 1521 24 22 484
5 38 1444 25 25 625
6 37 1369 26 34 1156
7 37 1369 27 23 529
8 40 1600 28 23 529
g 35 1225 29 - 34 1156
10 33 1089 30 23 529
11 32 1024 1 24 576
12 31 961 32 25 625
13 30 300 33 21 441
14 30 S00 34 24 576
15 30 300 35 25 625
16 30 900 36 22 484
17 29 841 37 23 529
18 29 841 38 23 529
19 26 676 39 - 23 529
20 24 576 40 29 841
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ﬁuﬁ X x2 ﬁuﬁ X x2
41 2B 784 51 38 1444
42 21 441 52 30 960
43 41 1681 53 30 900
44 45 2025 54 29 B41
45 33 1089 55 25 625
46 33 1089 58 28 784
47 25 841 57 25 625
48 31 961 58 40 1600
49 32 1024 59 24 576
50 33 1089

ZX = 1,765 T X2 = 54,877
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Z ra = 737
x = 1,765
X = 5877
5 NEXS - (£X)°
T 2
59(54,877) - (1,765 x 1,765)
) 59 x 59
3,237 743 = 3,115,225 122,518
B 3,481 - 3484
= 35.20
n Pq
Tet = n- 1 1- T2
S¢
59 Vo357
= —— 1 o
59 -1 35.20

A4 w
AL B

1.02(1 - 0.21)
1.02 x 0.79

0.581
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4
M5 16 UARASLUUNRFNGNENTINNTT L Temara mdn s o lumsuitgmnig

Snenenaag uaqnéunﬂaaquaznéualuqu

AMENTORY naﬁhqnéﬂﬁqnﬁstgﬂu aEnnsalunsuitignmie
NNKERTEUINMS Ineneang
mainnddes  |auf NRNMARDY NRNAILAN | NduNFRaN NANATVAY
X ¥ X Yy | X Y X Y
110 21 11 23 |19 26 22 29
2 (12 22 11 19 |20 28 20 26
3114 19 13 24 |21 25 21 27
4 {13 23 12 20 [21 29 21 24
5 110 24 13 19 |22 24 19 21
6 {10 24 13 23 (23 24 21 23
7 116 25 12 23 24 29 21 24
AU 8 [17 23 17 23 {19 26 24 25
9 |11 23 19 23 |2t 28 26 27
10 (13 25 11 24 {19 21 15 22
11 |16 26 18 24 |15 22 16 25
12 {14 29 12 24 |16 23 16 22
13 |14 28 14 26 |17 26 17 25
14 |11 29 1 29 17 23 17 23
15 {11 26 14 26 |17 28 18 22
16 |14 28 13 25

17

14 27 12 24

19 23 21 27

21 26 20 25
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1518 16 (8B)

AN SOATU naéhnn§ﬂ1qnwﬁt?nu ATNEINTATUM SN
ANHEATZUTUMNS : nenddns
meinnmand  |eud PRIMARBY  nENATURN | NdamAaiy NANAIUAN
X Y X Y | X Y X Y
187 19 6 18 |7 16 7 12
19 | 3 17 7 18 |8 19 7 12
201 7 20 7 2t |8 15 8 15
20 | 7 17 9 17 [ 8 15 8 15
2217 18 5 18 |8 16 8 16
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The.purpose of this research was to study interaction effects
of science process skill abilities (categorized as high and low) and
teaching methods (categorized as structural practices on problem-
solving and discussions on problem-solving) upon science achievement
and scientific problem-solving ability of Prathom Suksa v students.

The sample used in the study comprising 68 Prathom Suksa V
students enrolled in the second term of the 1990 acadamic year, at
Tha-Ma-Ka Elementary School, Tha-Ma-Ka district,'Kanchanaburi. The
students were firstly divided into two groups, namely ; the control
group and the experimental group, each of 34.

The assignment of the group was aclieved through the random
procedure utilizing the matching technique along with the coin-
flipping one. The groups were then randomly assigned as the
experimental group and the control group. The earlier was taught by
the structural pratices on problem-solving, while the later was
taught by the digcussions on problem-solving. The design of the
investigation was the factorial désign, and the two—wéy ANCOVA was
employed in data amalysis.

The findings were as follows;

1, There was no interaction effect of science process skill
abilities and teaching methods upon science achievement.

2. There was no interaction effect of science process skill
abilities and teaching methods upon scientific problem-solving

ability.



3. The students having different science process skill

abilities had different science achievement.

4. The students taught by different teaching methods had

different scientific problem-solving ability.
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