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Wipanee Chirathonphakdi. (2011). A study on Biology Learning Achievement and Analytical
Thinking through Problem-Based Learning and The Six Thinking Hats Technique of
Matthayomsuksa 6 Students. Master thesis, M.Ed. (Secondary School). Bangkok:
Graduate School, Srinakharinwirot University. Advisor Committee: Assoc.Prof.

Dr. Chutima Vatanakhiri, Dr. Rachan Boonthima.

The purposes of the research were to compare on biology learning achievement and
analytical thinking through Problem-Based Learning and the Six Thinking Hats Technique of
Matthayomsuksa 6 students and compare on biology learning achievement and analytical
abilities through Problem-Based Learning and the Six Thinking Hats Technique of
Matthayomsuksa 6 students before and after the experiment. The samples were 88
Matthayomsuksa 6 students at Pibulwitthayalai School, in the second semester of the 2011
academic year. They were divided into 2 group with 44 students in each group. The first
experimental group was taught through Problem-Based Learning; whereas the second
experimental group was taught through the Six Thinking Hats Technique. The instruments
used in this study were biology learning achievement test and the analytical thinking abilities
test. The Randomized Control Group Pretest-Posttest Design was used in this research. The
data were analyzed by t-test for Dependent Samples and t-test for independent Sample
Difference Score.

The results of this study indicated that:

1. The biology learning achievement between the students taught through Problem-
Based Learning and the Six Thinking Hats Technique was significantly difference at .01

2. The biology learning achievement of the students taught through Problem-
Based Learning after the experiment higher than before the experiment with the statistical
significance at .01

3. The biology learning achievement of the students taught through the Six
Thinking Hats Technique after the experiment higher than before the experiment with the
statistical significance at .01

4. Ability in analytical thinking between the students taught through Problem-
Based Learning and the Six Thinking Hats Technique was significantly difference at .01

5. Ability in analytical thinking of the students taught through Problem-Based
Learning after the experiment higher than before the experiment with the statistical

significance at .01



6. Ability in analytical thinking of the students taught through the Six Thinking
Hats Technique after the experiment higher than before the experiment with the statistical

significance at .01
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g Wn aﬂmmmgmw@lwaﬁme} wIaha 1-p

r A A o &
55 UN%  AZUBWANNLUIUTINYBILATEIN UL

MIAWIURIANANNLYTUTIN
nITxX*= {E-TT

H
o TN — 1)

._ (100X 33012)- (1718)°
100(100 - 1)

5

5% = 3532

Lmu@hlugmlﬂ ARIANNLTaNY

Fee ™

3o [1_ 7.94
30 -1 3532

rp = 1.03 x0.78

rp = 0.80
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MNTH 21 NAMIIUATIAAIA NN (p) UAZANSTWIIT BN (1) VBILULNAFELIAA NN

lumsaedeTes

&l

gowmInin Taf p r goumInin Tafl p r
1 0.43 0.58 1 0.66 0.52
2 0.43 0.67 2 0.52 0.70
1 3 0.66 0.65 5 3 0.28 0.22
4 0.52 0.37 4 0.44 0.24
5 0.33 0.25 5 0.54 0.34
1 0.71 0.33 1 0.71 0.57
2 0.33 0.25 2 0.54 0.37
2 3 0.56 0.34 6 3 0.25 0.28
4 0.47 0.72 4 0.48 0.58
5 0.59 0.49 5 0.52 0.62
1 0.61 0.68 1 0.74 0.57
2 0.48 0.44 2 0.33 0.59
3 3 0.70 0.38 7 3 0.27 0.32
4 0.33 0.32 4 0.37 0.32
5 0.47 0.72 5 0.52 0.44
1 0.66 0.70 1 0.66 0.52
2 0.47 0.56 2 0.54 0.34
4 3 0.59 0.41 8 3 042 0.24
4 0.33 0.28 4 0.48 0.58
5 0.54 0.57 5 0.69 0.65

Jananuany 0.70
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E
= THIL = 1)

< (100 x 55630) - (2308)
. 100(100 — 1)

s* m 23.85

Lmu@hlugmlﬂ AWIAN UL TN
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7 F0 1| 2385

e = 1.03 x 0.68
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Q Qg =) =) { =) 1 g
AT 22 AZUBBHARNONDNHNMTTIUITITIINGT 1389 T2UURIA NOWTIUUAZARIIUVDY

ngunasasn 1 Nldsumsdanadouilaslddynidugu

=
AWN

=
AWN

Pretest Posttest D D Pretest Posttest D D
1 13 22 9 81 23 11 16 5 25
2 12 18 6 36 24 11 19 8 64
3 10 19 9 81 25 8 14 6 36
4 10 21 11 121 26 10 16 6 36
5 12 23 11 121 27 13 24 11 121
6 13 22 9 81 28 12 22 10 100
7 12 18 6 36 29 15 21 6 36
8 13 22 9 81 30 14 19 5 25
9 14 23 9 81 31 10 19 9 81
10 12 18 6 36 3R 8 14 6 36
11 16 24 8 64 33 11 19 8 64
12 12 20 8 64 34 3 20 7 49
13 11 17 6 36 35 11 16 5 25
14 11 19 8 64 36 14 21 7 49
15 9 18 9 81 37 16 25 9 81
16 7 16 9 81 38 15 20 5 25
17 10 18 8 64 39 11 17 6 36
18 12 21 9 81 40 10 19 9 81
19 8 19 11 121 41 13 25 8 64
20 9 21 12 144 42 9 16 7 49
21 10 19 9 81 43 12 18 6 36
22 14 23 9 81 44 14 21 7 49
) 511 862 347 2885
X 11.61 19.59
S 2.18 2.76
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=) v e QF =) =) 1 Qs Qs
m‘nLﬂiﬁ:ﬁmagaNaauqmmamﬂ%ﬂmm’%‘nﬂm AU ULRZARITUUTDINED L
TuiseNAnnDn 6 Nldsumsdemaiouileslsdymudugu laslfata ttest wuy Dependent
Samples A58 A9%

D
JnEDz-(EDF
n-—1 ; dfm n-1
A nd‘ a =
t WK InganklumIRTIMIwINLAILULA
D LN mmLmn@hwaamuuuu@iazﬂ

2D WN%  WATNANLANGAINNINNIINAROUNAULATRAILTLY
2D W% NENINHAIRAIUIANNLANANINNMINARALN AULATAA T
n LN ﬁiwmucﬂ'm AT IUIINNANINARAUNDULAZARILTLU

df unw  ananududase

: 347
4% X 2889-Gan
. 43 . df = 44—1=43
unudnlugas

L = 2817



128

Qs Q€ =) =) { =) 1 ed
AN319 23 AZUBBHATNONDINWNITITUWITITIINGT 1389 TLULRIA NOWITUULASHRAIILY

V2INFUNARDIN 2 ﬁ"lﬁ%’umﬁ@miﬁwﬁ@sfl‘*i?mﬂﬁﬂmiﬁ@Lmuvxmnmmﬁ@%ﬂlu

=
AN

ﬂuﬁ Pretest Posttest D D Pretest Posttest D D
1 10 16 6 81 23 7 11 4 16
2 11 17 6 36 24 14 18 4 16
3 12 18 6 36 25 13 16 3 9
4 11 20 9 81 26 10 17 7 49
5 10 17 7 64 27 15 20 5 25
6 10 19 9 81 28 11 18 7 49
7 11 20 9 81 29 10 14 4 16
8 12 ii5 3 9 30 9 13 4 16
9 13 15 2 4 31 12 17 5 25
10 7 18 6 36 32 10 ) 5 25
11 8 16 8 64 33 11 18 2 4
12 14 15 1 1 34 8 11 3 9
13 9 13 4 16 25 11 15 4 16
14 12 17 5 25 36 16 21 5 25
15 13 14 1 1 37 14 17 3 9
16 11 il 6 36 38 13 15 2 4
17 12 19 if 49 39 8 12 4 16
18 9 13 4 16 40 11 16 5 25
19 12 17 5 25 41 11 18 7 49
20 14 19 5 25 42 13 15 2 4
21 10 14 4 16 43 10 16 6 36
22 12 19 7 49 44 17 22 5 25

) 497 713 221 1319
X 11.29 16.20
S 2.24 2.62
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I575@ ttest wuL Dependent Samples fiﬂﬂiﬁ a9

D
—_— - =
on D% -(TD)
n =1 ; df = n-1
A Qd‘ a =
t WK ANINQANIELUANTRANTUNINITUANUIILL LA
D LN mmLmﬂ@mmaamuumwia:ﬂ

2D WN%  WATNANNLANGAIIINNNIINAROUNAULATHAILILY
2D W% HRTINTNRIRDITAIANNLANGINAINNNTNARALN AWLAE
e
ARILIEI
n LN ﬁ‘hmug}'*’n AT WIIINNIINATALTAWLAZHRILTUW

df  unu  eanududaae

unuenlugas
221
44 X 1319 - @217
. 43 . df = 44—1=43

I = 41517
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@131 24 ﬂ:LLuummmmm&lumiﬁ@%me:ﬁ AOWILBUAZHRILILH maamjumaaoﬁ 19

lesunyaanssewilas it uniiuan
U v o9

ﬂu‘ﬁl Pretest Posttest D D’ ﬂu‘ﬁl Pretest Posttest D D’
1 19 29 10 100 23 13 21 8 64
2 17 28 9 36 24 16 24 8 64
3 21 30 9 81 25 17 27 10 100
4 19 26 7 49 26 16 25 9 81
5 19 28 9 81 27 17 25 8 64
6 20 26 6 36 28 12 20 8 64
7 15 23 i/ 49 29 21 28 7 49
8 13 24 7 49 30 14 19 5 25
9 19 N/ 8 64 31 16 21 5 25
10 21 29 8 64 3R W 23 10 100
11 11 20 9 81 33 13 20 7 49
12 20 26 6 36 34 18 25 7 49
13 12 22 10 100 35 14 20 6 36
14 16 23 # 49 36 18 27 9 81
15 19 RF 8 64 3% 19 22 3 9
16 17 2 10 100 38 18 20 2 4
17 14 20 6 36 39 16 21 5 25
18 19 25 6 36 40 17 23 6 36
19 13 19 6 36 41 16 24 8 64

20 16 24 8 64 42 15 19 4 16

21 11 20 9 81 43 14 26 12 144

22 19 25 6 36 44 18 27 9 81
) 721 1054 327 2558
X 16.39 23.95

N 2.81 3.19
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7 Lmﬂ:ﬁ"ﬁaHamwmmsniumiﬁm% AW DM UULAS RIS UVBINNITEW

TuisuAnsf 6 Nldsuniamaiouilaslidaywidugu laoldsdid ttest uuy Dependent

Samples §A34 A9%

LD

anDz-(EDF

n =1 ; df = n-1

t W
D unu
2D N
2D unw
n W%
df N
unudnlugas

t

ﬂ'ﬁﬂq@ﬁlﬂumsﬁmsmﬁmﬂmﬂLmLLmJﬁ
ANUANGNYBIATUUUUAREF
NATINANUULANAWNINNNINAFO LT OBLAZHRILILH
NATINHNRIREIY DI IULANG NN INARILN DULASAR I
FIUINAVAIAZUURIINNINAF DU AULRZARITLY

AaNuLudT

327

344 X 2558)-3277

28.68

43 o dfm 44—-1m43
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@1314 25 ﬂ:LLuummmmm&lumiﬁ@%me:ﬁ AOWILBUAZHRILILH maamjumaaoﬁ 21

vL@ﬁumﬁ@mu%ij@sJmﬂﬁﬂmiﬁ@LLUUﬂmﬂmmﬁwrﬂu

=
AN

ﬂuﬁ Pretest Posttest D D Pretest Posttest D D
1 16 21 5 25 23 15 23 8 64
2 14 20 6 36 24 14 21 7 49
3 12 21 9 81 25 18 23 5 25
4 15 19 4 16 26 20 24 4 16
5 13 19 6 36 27 21 23 2 4
6 18 22 4 16 28 14 17 3 9
7 17 23 6 36 29 18 24 6 36
8 15 20 5 25 30 17 22 5 25
9 16 21 5 25 31 16 24 8 64
10 22 W 5 25 32 16 20 4 16
11 19 21 2 4 33 15 20 5 25
12 18 22 4 16 34 18 24 6 36
13 15 23 8 64 35 16 21 5 25
14 15 21 6 36 36 17 20 3 9
15 14 20 6 36 37 14 19 5 25
16 21 28 7 49 38 14 20 3 9
17 18 p. 3 9 39 16 19 3 9
18 13 17 4 16 40 21 24 3 9
19 14 20 6 36 41 13 20 7 49
20 18 21 3 9 42 16 21 5 25
21 13 22 9 81 43 15 22 7 49
22 12 18 6 36 44 17 21 4 16

) 712 939 227 1307
X 16.18 21.34
S 2.49 2.24
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n-—1 ; df = n-1
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2D WN%  WATNANNLANGAIIININNIINAROUNAULATHAILILY
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szwhonziuﬂﬂaaaﬁ 1 LLaznejuﬂﬂaaaﬁ 2 lag &0 A t-test UL Independent
Sample sl%g‘l] Difference Score

- MTNMIATERALUUBANAFBNIIMMIAAIATIEA ‘szwhamiuﬂﬂaaaﬁ 1
Lm:najuﬂﬂaaaﬁ 2 lae 1570 t-test wuY Independent Sample T3l
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= g Qr a a { a 1 1
@1314 26 ﬂ"li'lLﬂ‘i']zﬁﬂzLL%%NRNJJE]YI‘EV]'NWWL%U%’J“E’]%’J'W]U'] 19849 UUhaE T2rId ﬂs"j}ﬂJ

nanedN 1 unzngumanadn 2 lanlTahid ttest wuy Independent Sample L3t Difference Score

o ﬂajumaaoﬁ 1 ﬂéjumaaa'ﬁ 2 (D,-MD,)Z (D2-MDZ)2
Pre Post D, Pre Post D,
1 13 22 9 10 16 6 1.23 1.10
2 12 18 6 11 17 6 3.57 1.10
3 10 19 9 12 18 6 1.23 1.10
4 10 21 11 11 20 11 9.67 16.40
5 12 23 11 10 17 7 9.67 4.20
6 13 22 9 10 19 9 1.23 16.40
7 12 18 6 11 20 9 3.57 16.40
8 13 22 9 12 15 3 1.23 3.80
9 14 23 9 13 15 2 1.23 8.70
10 12 18 6 7 13 6 3.57 1.10
11 16 24 8 8 16 8 0.01 9.30
12 12 20 8 14 15 1 0.01 15.60
13 11 17 6 9 13 4 3867 0.90
14 11 19 8 12 17 5 0.01 0.00
15 9 18 9 13 14 1 1.23 15.60
16 7 16 9 11 17 6 1.23 1.10
17 10 18 8 12 19 7 0.01 4.20
18 12 21 9 9 13 4 1.23 0.90
19 8 19 11 12 17 5 9.67 0.003
20 9 21 12 14 19 5 16.89 0.003
21 10 19 9 10 14 4 1.23 0.90
22 14 23 9 12 19 7 1.23 4.20
23 11 16 5 7 11 4 8.35 0.90
24 11 19 8 14 18 4 0.01 0.90
25 8 14 6 13 16 3 3.57 3.80
26 10 16 6 10 17 7 3.57 4.20
27 13 24 11 15 20 5 9.67 0.003
28 12 22 10 11 18 7 4.45 4.20
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] A
ﬂqu'ﬂ@aaw 1

: A
nqumaaa‘ﬂ 2

aufl (D,-MD.)’ (D,-MD,)’
Pre Post D, Pre Post D,
29 15 21 6 10 14 4 3.57 0.90
30 14 19 5 9 13 4 8.35 0.90
31 10 19 9 12 17 5 1.23 0.003
32 8 14 6 10 15 5 3.57 0.003
33 11 19 8 11 13 2 0.01 8.70
34 13 20 7 8 1 3 0.79 3.80
35 1 16 5 11 15 4 8.35 0.90
36 14 21 [/ 16 21 5 0.79 0.003
37 16 25 9 14 17 3 1.23 3.80
38 15 20 5 13 15 2 8.35 8.70
39 11 17 6 8 12 4 3.57 0.90
40 10 19 9 11 16 5 1.23 0.003
41 13 25 8 11 18 7 0.01 4.20
42 9 16 7 13 15 2 0.79 8.70
43 12 18 6 10 16 6 3.57 1.10
44 14 21 7 17 28 5 0.79 0.003
z 521 862 347 497 ™M* 228 148.43 179.71
< 11.61 1959 7.87 1130 16.20 4.91

a v Qs QE‘ a a 1 1 { { s
ﬂ’ﬁ’)Lﬂi’]Zﬁ(“llﬂ%JJaNﬂﬁ&lﬂﬂ'ﬁﬂ’]dﬂ’]'ﬁﬁﬂ%’)%?%’nﬂEl’] izmwﬂgumaaaﬁ 1 Ydlvl,@'i‘]J

msammimmjﬁ@Ulmﬂmummugm ULAENFUNARDIN 2 “(lvl,@]i]Jﬂ’ﬁﬁ]@m'ﬁLiEJqu@Ul“ﬁmﬂuﬂ

mifauuunananudannly laglfaiia ttest uuy Independent Samplelu3y Difference

Score qmﬁ A%

MD, - MD;

SMD,_MD,



sy 53
j IMp.MD; = 1T +—ﬂ=—
G %
S (D, - M'Dl}’ + %D, - MD:)I
F b ny + ng-2

148.43 + 179.71
5 = 26

S = 382

e 2
P S L) S
Ml 7% 3 VEL
(53} ¥

Sy - [BBE 32
MDMDa — 41_ *4

“MD..mpy = 042

. .MD,- 'MD;
SMD, Mb, df = ny+ ng-2
unuenlugas
_7.89 — 495
B 0.42 . df = 44+44-2=86

t = 7.00
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@134 27 mﬁmezﬁmLLuumwmmsnlumiﬁ@%Lmﬂ:ﬁ iwdwﬂq’m@aaaﬁ 1 LLE\]ZﬂE\j@J

NnaaadIn 2 laoliaa t-test hUL Independent Sample Iugﬂ Difference Score

' =
ﬂi\qm‘ﬂ@]ﬂﬂd‘ﬂ 1

: =
ﬂq&m@]ﬂﬁ]ﬂ“ﬂ 2

aufl (D,-MD.)’ (D,-MD,)’
Pre Post D, Pre Post D,
1 19 29 10 16 21 5 6.60 0.03
2 17 28 9 14 20 6 2.46 0.71
3 21 30 9 12 21 9 2.46 14.75
4 19 26 7 15 19 4 0.18 1.35
5 19 28 9 13 19 6 2.46 0.71
6 20 26 6 18 22 4 2.04 1.35
7 15 22 [/ W 23 6 0.18 0.71
8 13 24 7 15 20 5 0.18 0.03
9 19 27 8 16 21 5 0.32 0.03
10 21 29 8 22 27 5 0.32 0.03
11 11 20 9 19 21 2 2.46 9.99
12 20 26 6 18 22 4 2.04 1.35
13 12 22 10 15 23 8 6.60 8.07
14 16 23 7 15 21 6 0.18 0.71
15 19 27 8 14 20 6 0.32 0.71
16 17 27 10 21 28 7 6.60 3.39
17 14 20 6 18 21 3 2.04 4.67
18 19 25 6 13 17 4 2.04 1.35
19 13 19 6 14 20 6 2.04 0.71
20 16 24 8 18 21 3 0.32 4.67
21 11 20 9 13 22 9 2.46 14.75
22 19 25 6 12 18 6 2.04 0.71
23 13 21 8 15 23 8 0.32 8.07
24 16 24 8 14 21 7 0.32 3.39
25 17 27 10 18 23 5 6.60 0.03
26 16 25 9 20 24 4 2.46 1.35
27 17 25 8 21 23 2 0.32 9.99
28 12 20 8 14 17 3 0.32 4.67
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AN319 27 (68)

> ﬂﬁjm@aaoﬁ 1 ﬂﬁjumaaaﬁ 2 (D1-MD1)2 (DZ-MD2)2
Pre Post D, Pre Post D,

29 21 28 7 18 24 6 0.18 0.71
30 14 19 5 17 22 5 5.90 0.03
31 16 21 5 16 24 8 5.90 8.07
32 13 23 10 16 20 4 6.60 1.35
33 13 20 7 15 20 5 0.18 0.03
34 18 25 7 18 24 6 0.18 0.71
35 14 20 6 16 21 5 2.04 0.03
36 18 27 9 17 20 3 2.46 4.67
37 19 22 3 14 19 5 19.62 0.03
38 18 20 2 17 20 3 29.48 4.67
39 16 21 5 16 19 3 5.90 4.67
40 17 23 6 21 24 3 2.04 4.67
41 16 24 8 13 20 7 0.32 3.39
42 15 19 4 16 21 5 11.76 0.03
43 14 26 12 15 22 i 20.88 3.39
44 18 27 9 17 21 4 2.46 1.35
z 721 1054 328 712 939 227 172.80 135.89
< 16.39 2395 743 1618 2134 5.16

a U Q QE‘ =) =y 1 1 { { s
mylanzitayanadunnInInIEeuwiTiiing sswiingunaaadil 1 aldsu
ﬂ’m@mﬂmuﬁ@Ulmﬁmummugm ULRNFUNARDIN 2 Vlvl@]SUﬂ’liﬁ]@ﬂ’ﬁLitluﬁI@Ul“ﬁmﬂuﬂ
myfauuunaInanudannly lauldaid ttest WUy Independent Sampleluzil Difference

Score gmﬁ A%

MD, - MD,
Sump,_MD, Cdf = my+ ng-2




!

' Sb . 5B
Suppro; = YR

T

140

D, - MDI}’ + 2D, - MD:]:

S
R E‘ Nng+ ng=-2

17280 + 135.89
il 3

sy 35T 2359
Na 44 44

SMDI—‘H-D'I = (.40

MD, - MD,

Lmuﬂ'ﬂugm SMD,_MD,

7.43- 5.16

—
|

0.40

t = 568

df = H.,_'I" ﬂz_z

df = 44+44—2=86
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A Ada
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