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Abstract

The purposes of this research were: 1) to compare the critical thinking and learning
achievement of grade 9 students before and after instruction by using the six thinking hats technique
2) to compare the critical thinking and learning achievement of grade 9 students before and after
instruction by using the graphic organizers technique and 3) to compare the critical thinking and
learning achievement of grade 9 students between the experimental groups using the six thinking hats
and graphic organizers technique. The samples were selected by cluster random sampling who studied
in grade 9 in the first semester of the academic year 2015 at MathayomWatbuengthonglang school,
Bangkok. They were divided into two groups, 32 students each. The first experimental group learned
through the six thinking hats technique and the second experimental group learned through the graphic
organizers technique. The research instruments were the lesson plans based on the six thinking hats
technique, the lesson plans based on the graphic organizers technique, the critical thinking test and
the learning achievement test. The data were analyzed by mean, standard deviation and t-test.

The results of the study were as follows: 1) The grade 9 students who learned through the
six thinking hats technique showed their critical thinking and learning achievement was significantly
higher than before the experiment at .05 level. 2) The grade 9 students who learned through the
graphic organizers technique showed their critical thinking and learning achievement was significantly
higher than before the experiment at .05 level. 3) The grade 9 students who learned through the six
thinking hats and graphic organizers technique did not show different critical thinking and learning

achievement.
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LHUNTIA mmﬁmﬁumj’mmmg@mﬁ B FTAUAUNIN
msﬁauiﬁ 1 2 3 4 5 X ANUHINZ T
1 488 484 476 480 4.4 4.57 wnfiga
2 465 450 455 455 4.60 4.57 wnfiga
3 455 460 4.65 455 4.65 4.60 wInfiga
4 480 455 455 4.60 470 4.64 wIniiga
5 445 465 470 470 455 4.61 wInfiga
6 445 430 4.60 4.65 445 4.49 un
7 445 465 470 470 4.50 4.60 wInfiga
8 455 475 450 460 445 4.57 NWﬂﬁfjﬂ
9 450 465 445 465 450 4.55 NWﬂﬁfjﬂ
10 450 465 4.65 470 450 4.60 NWﬂﬁfjﬂ
IMmAY 4.58 Wnfiga




M523 13 wamsdszdiuumumssansizeudmaiiadans vl

111

LHUNTIA mmﬁmﬁumj’mmmg@mﬁ B FTAUAUNIN
msﬁauiﬁ 1 2 3 4 5 X ANUHINZ T

1 488 484 476 480 4.4 4.65 wnfiga

2 465 450 455 455 4.60 4.57 wnfiga

3 455 465 4.65 4.60 4.65 4.62 wInfiga

4 480 450 450 4.60 4.70 4.62 wIniiga

5 450 470 475 470 455 4.64 wInfiga

6 450 435 465 470 450 4.52 wIniiga

7 455 475 480 4.80 4.60 4.70 wInfiga

8 465 475 470 475 4.65 4.70 NWﬂﬁfjﬂ

9 460 485 4.65 480 4.70 4.72 NWﬂﬁfjﬂ

10 465 480 480 485 4.65 4.75 NWﬂﬁfjﬂ

IMmAY 4.65 Wnfiga
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9 =
UDNATDUN

a < 9 a A
AITUARLVTUANII U IAUAUN

>R 10C AUHY
1 2 3 4 5

1 41 41 41 1 5 1 AOANADY
2 Ho41 41+ 1 5 1 AOANADY
3 141 41 41+l 5 1 AOANADY
4 41+ 41+l 5 1 AOANADY
5 41+l 41+l 5 1 AOANADY
6 N . e — 5 1 AOANADY
7 41 41 41 A1 5 1 AOANADY
8 141+l 41+l 5 1 AOANADY
9 141 41 41+l 5 1 AOANADY
10 141 41+l A+l 5 1 AOANADY
11 141 41 41+l 5 1 AOANADY
12 41 41 41+ 5 1 A0ANADY
13 Fo41 +1 41+ 5 1 A0ANADY
14 Ho41 1 41+l 5 1 A0ANADY
15 41 41 41 1 5 1 A0ANADY
16 Ho41 1 41+l 5 1 AOANADY
17 Ho41 41+ 5 1 A0ANADY
18 N BES s 5 1 AOANADY
19 Ho41 41 41+ 5 1 A0ANADY
20 Ho41 41+ A1 5 1 AOANADY
21 141 41 41+l 5 1 AOANADY
22 141 41 41+l 5 1 AOANADY
23 141 41 41+l 5 1 AOANADY
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9 =
UDNATDUN

a < 9 a A
AITUARLVTUANII U IAUAUN

>R 10C ANUHUY
1 2 3 4 5

24 T e s | 5 1 A0ANADY
25 1+ 4+l +1 41 5 1 A0ANADY
26 141 41+ 1 5 1 A0ANADY
27 141 1+l A+l 5 1 A0ANADY
28 41 41 41+l 5 1 A0ANADY
29 N ¥ S — 5 1 A0ANADY
30 41 41 41+l 5 1 A0ANADY
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9 =
UDNATDUN

a < 9 a A
AITUARLTUANIIUIAUAUN

>R 10C AUHY
1 2 3 4 5

1 41 41 41 1 5 1 AOANADY
2 Ho41 41+ 1 5 1 AOANADY
3 141 41 41+l 5 1 AOANADY
4 41+ 41+l 5 1 AOANADY
5 41+l 41+l 5 1 AOANADY
6 N . e — 5 1 AOANADY
7 41 41 41 A1 5 1 AOANADY
8 141+l 41+l 5 1 AOANADY
9 141 41 41+l 5 1 AOANADY
10 141 41+l A+l 5 1 AOANADY
11 141 41 41+l 5 1 AOANADY
12 41 41 41+ 5 1 A0ANADY
13 Fo41 +1 41+ 5 1 A0ANADY
14 Ho41 1 41+l 5 1 A0ANADY
15 41 41 41 1 5 1 A0ANADY
16 Ho41 1 41+l 5 1 AOANADY
17 Ho41 41+ 5 1 A0ANADY
18 N BES s 5 1 AOANADY
19 Ho41 41 41+ 5 1 A0ANADY
20 Ho41 41+ A1 5 1 AOANADY
21 141 41 41+l 5 1 AOANADY
22 141 41 41+l 5 1 AOANADY
23 141 41 41+l 5 1 AOANADY
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a <3 9 a A
AITUARLVTUANIIUIAUAUN

fonagoun >R 10C ANUTHNY
1 2 3 4 5
24 1+ 1+l +1 5 1 A0ANADY
25 141 41+ 1 5 1 A0ANADY
26 141 1+l A+l 5 1 A0ANADY
27 41 41 41+l 5 1 A0ANADY
28 N ¥ S — 5 1 A0ANADY
29 41 41 41+l 5 1 A0ANADY
30 141+l 41+l 5 1 A0ANADY
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Foil ANNNINIY AOATUUN AMNN
1 0.77 0.40 MY
2 0.77 0.27 My
3 0.80 0.33 MY
4 0.63 0.20 MY
5 0.73 0.34 MY
6 0.70 0.42 MY
7 0.40 0.33 MY
8 0.77 0.54 MY
9 0.77 0.27 MY
10 0.40 0.39 MuTay
11 0.70 0.29 Mz e
12 0.63 0.30 MuTauy
13 0.73 0.34 Mz a
14 0.70 0.29 Mz a
15 0.77 0.40 Mz e
16 0.77 0.27 Mga
17 0.77 0.40 Mz a
18 0.67 0.23 Mz a
19 0.77 0.27 MY
20 0.70 0.42 MY
21 0.35 0.29 MY
22 0.80 0.46 MY
23 0.77 0.27 MY
24 0.73 0.27 MY
25 0.35 0.40 MY
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M31916 (7D)
Foil ANNNINIY AOATUUN AMNN
26 0.80 0.33 MY
27 0.70 0.33 MY
28 0.77 0.27 MY
29 0.73 0.33 MY
30 0.80 0.46 MY

MANUFDUUVDILVUIAMIAMINTUY UMY 0.83
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Foil ANNNINIY AOATUUN AMNN
1 0.73 0.89 MY
2 0.77 0.78 My
3 0.80 0.67 MY
4 0.80 0.51 MY
5 0.54 0.49 MY
6 0.80 0.35 MY
7 0.80 0.51 MY
8 0.77 0.62 MY
9 0.80 0.33 MY
10 0.80 0.35 MuTay
11 0.80 0.35 MuITauy
12 0.80 0.51 MuTauy
13 0.77 0.30 MuITay
14 0.77 0.62 Mz a
15 0.77 0.46 Mz e
16 0.80 0.46 MuITauy
17 0.77 0.62 Mz a
18 0.77 0.30 MUz auy
19 0.73 0.57 MY
20 0.73 0.25 MY
21 0.80 0.35 MY
22 0.73 0.25 MY
23 0.70 0.68 MY
24 0.77 0.30 MY
25 0.63 0.27 MY
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M3 17 (9D)
Foil ANNNINIY AT ULUN AMNIN
26 0.70 0.21 MY
27 0.70 0.68 MY
28 0.65 0.24 MY
29 0.73 0.25 MY
30 0.63 0.21 MY

v ] 7
ﬂ1ﬂ313JL‘L]ﬂ5@3JHGUENLL‘U‘U’JﬂNﬁﬁiJi]‘ﬂﬁﬂNﬂﬁl%ﬂu MmNy 0.86
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a Aa v A 3’, Y =2 Ay a J A A 9
MIN 18 ASLUUUNITAAIVITUY 1D VOIUNITIUFUNTINANBI1UN 3 ﬂff]ll‘ﬂﬂﬂi’]\i‘ﬂliﬂuiﬂﬂ‘l%

matanunynly
. AZUUUMIANINTUAUAZUUUIAN 40 AZIUY)
AU - =+ -
nouSoU A oY D D

1 18 32 14 196
2 17 26 9 81
3 15 34 19 361
4 18 35 17 289
5 18 36 18 324
6 18 35 17 289
7 17 28 11 121
8 18 31 13 169
9 17 27 10 100
10 15 35 20 400
11 16 32 16 256
12 18 34 16 256
13 20 35 15 225
14 21 39 18 324
15 24 38 14 196
16 21 38 17 289
17 20 39 19 361
18 20 34 14 196
19 20 32 12 144

20 14 28 14 196
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M519 18 (D)

a a <3
ASLUUH N1IAAITTUY TN (AZUUUIAY 40 AZLUN)

ﬂu‘ﬁ - o - )

NOULTIU L(GNIPLE! D D
21 15 35 20 400
22 17 27 10 100
23 18 30 12 144
24 15 27 12 144
25 22 35 13 169
26 15 30 15 225
27 14 27 13 169
28 25 32 7 49
29 26 36 10 100
30 26 35 9 81
31 24 35 11 121
32 20 36 16 256
> 602 1,053 451 6,731
X 18.81 3291

S.D. 3.44 3.82
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o £ = v A ¥ o = A ' Aa 9
13N 19 ASUUUNATUYNENNNTLTIU ﬂjmumiau%umamﬂmﬂm 3 NANNAADINLTIU Tﬂﬂ‘lclf

matavunynly
. AZIUNATURNENMIMIS ou (AzILEY 30 AzILY)
AU - = -
nouSoU A oY D D

1 7 20 13 169
2 15 23 8 64
3 14 25 11 121
4 15 24 9 81
5 10 21 11 121
6 14 21 7 49
7 15 23 8 64
8 15 25 10 100
9 10 26 16 256
10 10 24 14 196
11 7 21 14 196
12 8 21 13 169
13 15 25 10 100
14 16 26 10 100
15 15 24 9 81
16 8 29 21 441
17 18 23 5 25
18 19 23 4 16
19 12 24 12 144

20 12 24 12 144
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o £ o
ATLUU WﬂﬁiJE]‘V]TJTINﬂ"IiLdSEJH (AZUUUAN 30 ASLIU)

ﬂu‘ﬁ - o - )
NOULTIU L(GNIPLE! D D
21 14 25 11 121
22 10 25 15 225
23 12 26 14 196
24 14 25 11 121
25 15 30 15 225
26 8 19 11 121
27 15 24 9 81
28 10 29 19 361
29 8 19 11 121
30 9 20 11 121
31 12 28 16 256
32 12 26 14 196
> 394 768 374 4,782
X 12.31 24.00
S.D. 3.26 2.82
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a a v A ¥ o =2 A A 1 Aa 9y
711319 20 AZLUUNITAAIITUYID VOIUNGIUFUNTINANEIUN 3 NRUNADDY TILSEJ‘L!T@EJ‘I"’H

MANARINT VN
. AZUUUMIANINT UM (AZUUUIAY 40 AZIUL)
AUN — . -
NoUI e nasisou D D

1 21 35 14 196
2 21 36 15 225
3 23 38 15 225
4 21 38 17 289
5 25 34 9 81
6 24 35 11 121
7 25 39 14 196
8 18 35 17 289
9 19 36 17 289
10 20 35 15 225
11 20 30 10 100
12 17 35 18 324
13 18 34 16 256
14 17 29 12 144
15 15 28 13 169
16 16 29 13 169
17 17 34 17 289
18 25 36 11 121
19 20 36 16 256

20 21 36 15 225
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1514 20 (D)

a a <3
ASLUUH N1IAAITTUY TN (AZUUUIAY 40 AZLUN)

ﬂu‘ﬁ - o - )
NOULTIU L(GNIPLE! D D

21 25 33 8 64
22 26 33 7 49
23 18 35 17 289
24 18 34 16 256
25 12 30 18 324
26 17 30 13 169
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