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Master Thesis, M.Ed. (Secondary School).Bangkok: Graduate School, Srinakharinwirot

University. Advisor Committee: Assoc. Prof. Dr. Chutima Vatanakhiri, Dr. Rachun Boontima.

The purpose of this research was to study on the achievement in science and
analytical thinking students by using using problem-based learning and 4 MAT.

The samples used in this research were 90 Matthayomsuksa | students in the first
semester of the 2011 academic year. They were divided into 2 group; the experimental group
and control group with 30 students each. The experimental group was taught through
problem-based learning; whereas the control group was taught 4 MAT. The instruments used
in this study were science achievement test and the analytical thinking test. The Randomized
Control Group Pretest-Posttest Design was used in this research. The data were analyzed by
t-test for independent Difference Score and t-test for Dependent

The results of this study indicated that :

1. The science learning achievement between the students taught through
Problem-based learning and 4 MAT was not significantly difference at the .01 level.

2. Pretest and posttest science learning achievement score of experimental
group 1 that using Problem-based learning was significantly difference at the .01 level.

3. Pretest and posttest science learning achievement score of experimental
group 2 thatusing 4 MAT was significantly difference at the .01 level.

4. The analytical thinking learning between the students taught through
Problem-based learning and 4 MAT was not significantly difference at the .01 level.

5. Pretest and posttest science learning analytical thinking score of experimental
group 1 that using Problem-based learning was significantly difference at the .01 level.

6. Pretest and posttest science learning analytical thinking score of experimental

group 2 that using 4 MAT was significantly difference at the .01 level.
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A17 NEUELULATIAIFEUIBINgUNAAEIN 2 NAFUNIIaauLLLINATIA 4 MAT

AL nauEeY NRTEIU Yo nauEey P ERIE
1 10 19 16 7 17
2 14 26 17 6 20
3 4 13 18 8 12
4 11 18 19 15 22
5 15 26 20 7 15
6 6 12 21 16 24
7 13 21 22 8 19
8 16 24 23 13 22
9 13 25 24 9 17
10 11 17 25 14 18
11 15 26 26 16 17
12 12 23 27 13 24
13 12 17 28 15 23
14 9 19 29 14 19
15 14 18 30 4 13

> 339 586
+ 11.30 19.53

S 3.68 4. 21




B39 19 ATUUBANINAINID IUNIARRLATI T NEBEEULAL UAIFEUTRINGNNARDIT 1 7

Funisaeulaanisltoyuiugiu

AL fauEe NAILTEY S neuEey YS[EE!
1 12 17 16 9 20
2 11 16 17 12 20
3 15 24 18 15 22
4 14 23 19 6 14
5 10 21 20 8 18
6 5 15 21 7 14
7 11 20 22 14 23
8 i3 18 23 12 22
9 '3 19 24 12 17
10 4 12 25 6 11
11 / 13 26 13 23
12 14 23 27 13 22
13 12 19 28 1l 19
14 11 19 29 9 17
15 10 18 30 11 18
> 320 557

% 10.67 18.57

S 3.01 3.51




F11979 20 ATUUBAYINAINID IBNITARTLATIZT NEREEULATUAIFTEUIBINGNNARDIT 2 7

1F5un1rdauuULmALlA 4 MAT

AL nauEe YS[EM! S nauEey NRITEIUN
1 9 13 16 9 20
2 13 21 17 8 17
3 7 15 18 7 15
4 11 19 19 16 22
5 14 24 20 8 15
6 7 13 21 14 25
7 11 21 22 10 19
8 14 23 23 13 24
9 16 22 24 10 18

10 9 12 25 12 17
11 15 23 26 11 17
12 14 24 27 16 23
13 11 19 28 14 26
14 10 18 29 11 18
15 12 18 30 7 13
> 339 574

x 11.30 19.13

S 2.88 3.96




AMARUIN

ANSIALATIE T AN AN ANGNENNNITIEaUANENMARS WidansFaun 2 (Fag
A15UANNFIUUNAIT NEUFHULAZNAITHUIDINGUNARDIT 1 NlAFU
nssaulaamsldifoymiilugulneld ttest for Dependent Sample

ANSILATIZT DY ANARNNBHAR N NENINNS B ELANENAERS e F Ui 2
(329 A1TUATNIIUUNGNT HoUEEULAE MRS EUIRINGUNANEIN 2 NAT
magauuuLnaiia 4 MAT 1neld t-test for Dependent Sample

ANSI9ASISUTAYAANNAINITO LUNIFARIASISUNAUS L ULAS URILTEUTRINGN
naaa 1 ﬁ'lﬁ'%“umsmuimmﬁ%’ﬂrymLﬂug'm Tmeiled ttest for Dependent Sample

AN9IILATIERTRYAANAINIT LUNITARAIATIZANDUITHULAS UAITAUTRING N

naaash 2 RlasunisaausuLnaiia 4 MAT Tag’ld t-test for Dependent Sample
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1979 21 ApssiideyanadugnanienieFewinenaans wisamiaennaFeuii 2 Fes ans

o 1 = o a 1 dl dl Vo v
LASNITANLUNATT NDULTYULATUAITLUTDINQNVIARNDIN 1 Vliﬂ?ﬂﬂq?ﬁ’ﬂutﬂﬂﬂ’]ﬂﬂ]ﬁﬂalﬁ’]

Lﬂuﬂﬁuimﬂﬁ t-test for Dependent Sample

NANNAADIN 1

AL D D’
Pre Post
1 11 18 7 49
2 9 16 7 49
3 16 25 9 81
4 14 23 9 81
5 7 22 15 225
6 6 13 7 49
7 11 18 4 49
8 12 19 7 49
9 9 22 13 169
10 7 45 8 64
11 8 14 6 36
12 15 24 9 81
13 12 19 7 49
14 11 17 6 36
15 11 19 8 64
16 10 21 11 121
17 12 20 8 64
18 14 24 10 100
19 7 13 6 36
20 9 19 10 100
21 8 13 5 25
22 16 25 9 81
23 12 21 9 81
24 10 18 8 64



A199 21 (6i8)
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NANNAABIT 1

ALN D D
Pre Post
25 7 12 5 25
26 14 23 9 81
27 13 25 12 144
28 10 18 8 64
29 11 17 6 36
30 13 17 4 16
Z 325 570 245 2169
2

(ZD ) 60025 -

> - 2169

HANTIATITTT Y ARARNA NN INIEEWINE ANART MaeraanIEEuEN 2 Feq

ANTUATNITRILUNAT NOUEFIUUATUAIBEUBAINGNNANEST 1 N lFFun1saaulaanisldiliogun

Lﬂugm Imeld t-test for Dependent Sample

Lk t=

t=

t=

an E—D (> of

n-1
245

\/ 30(2169) - (60025)

30-1
245

\/ (65070)— (60025)
29

245

V173.97

18.58

df =n-1
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F197 22 ATty anadNn nENAdNMENNNIFEINeNAIaRS udian9EEuN 2 Gas

ANTUATNITIUUNANT NEBFEULATUAITEUTRINGNNARDIT 2 1 ATUNIdRUILLINATIA

4 MAT Taglif t-test for Dependent Sample

NANNARDIN 2

AL D D’
Pre Post
1 10 19 9 81
2 14 26 12 144
3 4 13 9 81
4 11 18 7 49
5 {15 26 11 121
6 6 12 6 36
7 13 21 8 64
8 16 24 8 64
9 13 25 12 144
10 11 1< 6 36
11 15 26 11 121
12 12 23 11 121
13 12 871 5 25
14 9 19 10 100
15 13 18 5 25
16 7 17 10 100
17 6 20 14 196
18 8 12 4 16
19 15 22 7 49
20 7 15 8 64
21 16 24 8 64
22 8 19 11 121
23 13 22 9 81
24 9 17 8 64
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i
ALN

NANNAASIN 2

D D
Pre Post
25 14 18 4 16
26 16 17 1 1
27 13 24 11 121
28 15 23 8 64
29 14 19 5 25
30 4 13 9 81
>, 339 586 247 2275
2
(>p) 61009 -
> . 2275
D
alz6) t= 2 L7 =
ny D?-(>.DJ
Py &
v 247
azld t=
\/ 30(2275) - (61009)
30-1
~ 247
\/30(2275) —(61009)
29
= 240
\241.37

t=

15.89
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FNIN 23 BAgziideyanNaINngn luNN9AATIATI TN e T ULAS AT UIBINANNAAENT 1

nasunisaeulnanisldioymiiugiu Ineld ttest for Dependent Sample

NANNAABIN 1

AL D D’
Pre Post
1 12 17 5 25
2 11 16 5 25
3 15 24 9 81
4 14 23 9 81
5 10 21 11 121
6 5 15 10 100
7 11 20 9 81
8 13 18 3} 25
9 13 19 6 36
10 4 12 8 64
11 7 +4 6 36
12 14 23 9 81
13 12 19 / 49
14 il 19 8 64
15 10 18 8 64
16 9 20 11 121
17 12 20 8 04
18 15 22 7 49
19 6 14 8 64
20 8 18 10 100
21 7 14 7 49
22 14 23 9 81
23 12 22 10 100
24 12 17 5 25

25 6 11 5 25
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NANNAABIT 1

ALN D D’
Pre Post
26 13 23 10 100
27 13 22 9 81
28 11 19 8 64
29 9 17 8 64
30 11 18 7 49
z 320 557 237 1969
2

(ZD ) 56169 -

>} - 1969

HANNTILATIE T B ARINATHNID WNNIA AR LA N LB EULAS AT LTBING NNAADIN 1

nasunsaeulnanisldoynuiugau Ineld ttest for Dependent Sample

qm3 t=

>.D

ale t =

n-1

anw Df

237

\/30(1969) —(59070)

30-1
237

\/30(1969) —(59070)

29
237

+/100.03

t=

t= 23.69
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FI1979 24 FuAsnziidayanuaIN1Tn lun1sARIAII TN REEULATUAIFTEUIRINGNNARDIT 2

AlaFunnraeuuLLmatia 4 MAT Iagld t-test for Dependent Sample

Al
AN

NANNAADIN 2

D D
Pre Post

1 9 13 4 16
2 13 21 8 64
3 7 15 8 64
4 11 19 8 64
5 14 24 10 100
6 4 12 6 36
7 11 21 10 100
8 14 23 2} 81
9 16 22 6 36
10 9 12 3 9
11 15 54 8 64
12 14 24 10 100
13 11 19 8 64
14 10 18 8 64
15 12 18 6 36
16 9 20 11 121
17 8 17 9 81
18 7 15 8 64
19 16 22 6 36
20 8 15 7 49
21 14 25 11 121
22 10 19 9 81
23 13 24 11 121
24 10 18 8 64
25 12 17 5 25
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A19149 23 (6i8)

. NANNAASIN 2

ALN D D’
Pre Post

26 11 17 6 36

27 16 23 7 49

28 14 26 12 144

29 11 18 7 49

30 7 13 6 36

z 339 574 235 1975

2
( D) 55225 -

>} - 1975

HANTILATIETTaY AR NANNED NI ARLAT I BUE EBLASAIB E LTBNNGIVAREIN 2

AldFunisaeuuuumaila 4 MAT Inald t-test for Dependent Sample

ART cdf =n-1

” anDz Y.0f

ale

\/30 (1975)- 55225)

\/59250 55225)

23
+138.79

t= 19.95
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F1979 25 AAeiideyanadunnEn1ansGeuanafans niaen1IEauin 2 e a1Tuazng

RUUNANT VRITNFUUTENTNNGUNGUNAREIT 1 UATNGUNARSITN 2 PNaNNAF1daN 1

waz 4 laeld t-test for Independent Sample 1ugﬂ Difference Score

NANNARDIN 1

NANNAADIN 2

AUT D, D, (D-MD,)° (D,-MD,’
Pre Post Pre Post

1 11 18 7 10 19 9 1.37 0.59
2 9 16 7 14 26 12 1.37 14.21
3 16 25 9 4 13 9 0.69 0.59
4 14 23 9 11 18 7 0.69 1.51
5 7 22 15 HIS) 26 11 46.65 7.67
6 6 13 7 6 12 6 1.37 4.97
7 11 18 7 13 21 8 1.37 0.05
8 12 19 7 16 24 8 1.37 0.05
9 9 22 113 13 25 12 23.33 14.21
10 7 i 8 i1 17 6 0.03 4.97
11 8 14 6 15 26 11 4.71 7.67
12 15 24 9 12 23 11 0.69 7.67
13 12 19 7 12 17 5 1.37 10.43
14 11 17 6 9 19 10 4.71 3.13
15 11 19 8 13 18 5 0.03 10.43
16 10 21 11 7 17 10 8.01 3.13
17 12 20 8 6 20 14 0.03 33.29
18 14 24 10 8 12 4 3.35 17.89
19 7 13 6 15 22 7 4.71 1.51
20 9 19 10 7 15 8 3.35 0.05
21 8 13 5 16 24 8 10.05 0.05
22 16 25 9 8 19 11 0.69 7.67
23 12 21 9 13 22 9 0.69 0.59
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1 d‘
NQNNARAIN 1

NANNAABIN 2

AUT D, D, (D,-MD,)’ (D,MD,)’
Pre Post Pre Post
24 10 18 8 9 17 8 0.03 0.05
25 7 12 5 14 18 4 10.05 17.89
26 14 23 9 16 17 1 0.69 52.27
27 13 25 12 13 24 11 14.67 7.67
28 10 18 8 15 23 8 0.03 0.05
29 11 17 6 14 19 5 4.71 10.43
30 13 17 4 4 13 9 17.39 0.59
> 325 570 245 339 586 247 168.17  241.37
% 1083 1900 817 1130 1953 8.23 5.61 8.05

HaNEIAFIEdayaNadNaMENNNNIRELANemaRS wiennIBEuin 2 Fee ansuas

N1IAUUNEANT 2TINFEUIZNINNGUNAUNARSITN 1 UATNANNAGEN 2 ANNANNFAZIUTRT 1

wa 4 Tneld t-test for Independent Sample Blugﬂ Difference Score

AT

M 2 _
Azl s? =

MD, — MD,

SMD1 -MD,,

; Of = ¥ D

N,

168.17 + 241.37

30+30-2

409.53

s? - Z(Dl_MD1)2 +Z(D2 _MD2)2
° n,+n, -2
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= 7.06
Swp -mMp —
2

Swp -mp — +

817 -8.23
0.69

0.087
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FN99 26 A1Aseitiayannnannsnlunisfninszl niaanisBeuii 2 Fes a1suaznis

RUUNANT VAN FUUTENTNNGUNGUNARET 1 UATNGUNARSITN 2 PNaNNAF1daN 1

waz 4 laeld t-test for Independent Sample 1ugﬂ Difference Score

NANNARDIN 1

NANNAADIN 2

AL D, D, (D-MD,’ (D,-MD,)’
Pre Post Pre Post

1 12 17 5 9 13 4 8.41 14.67
2 11 16 5 13 21 8 8.41 0.03
3 15 24 9 / 15 8 1.21 0.03
4 14 23 9 £~ 19 8 1.21 0.03
5 10 21 d 14 24 10 9.61 4.71
6 5 15 10 7 13 6 4.41 3.35
7 11 20 9 11 21 10 1.21 4.71
8 13 18 5 14 23 9 8.41 1.37
9 13 19 6 16 22 6 3.61 3.35
10 4 12 8 9 12 3 0.01 23.33
11 7 13 6 15 23 8 3.61 0.03
12 14 23 9 14 24 10 1.21 4.71
13 12 19 7 11 19 8 0.81 0.03
14 11 19 8 10 18 8 0.01 0.03
15 10 18 8 12 18 6 0.01 3.35
16 9 20 11 9 20 11 9.61 10.05
17 12 20 8 8 17 9 0.01 1.37
18 15 22 7 7 15 8 0.81 0.03
19 6 14 8 16 22 6 0.01 3.35
20 8 18 10 8 15 7 4.41 0.69
21 7 14 7 14 25 11 0.81 10.05
22 14 23 9 10 19 9 1.21 1.37
23 12 22 10 13 24 11 4.41 10.05
24 12 17 5 10 18 8 8.41 0.03



A1919 26 (6i8)

4 NEUNARDIN 1 NANNAADIN 2 , ,
AL D, D, (D,MD,)’ (D,-MD,)
Pre post Pre Post

25 6 11 5 12 17 5 8.41 8.01
26 13 23 10 11 17 6 4.41 3.35
27 13 22 9 16 23 7 1.21 0.69
28 11 19 8 14 26 12 0.01 17.39
29 9 17 8 11 18 7 0.01 0.69
30 11 18 VA 7 1% 6 0.81 3.35
2 320 557 237 339 574 235 96.70 134.17
¥ 1067 1857 %30 #1130 11913 7.83 3.22 4.47
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HANNIAAINZVIRY AR INAINID IUN1TARLATIZT MHaENNTEEUEN 2 (389 ANTUAY

NI UUNEANT VRINFLUITUINNGUNGUNAADIT 1 WAZNENNARDIT 2 ANNaNNFg1uded 1

wa 4 Inelld t-test for Independent Sample Iugﬂ Difference Score

MD, — MD,

¢ = e Ayl YR S

SMDl -MD,

N N

Z(Dl - MD,)’ +Z(D2 -MD,)’?

way S2 =
n,+n,—2
Y 96.70 +134.17
azld 2 =
30+30-2
_ 230.87
58

= 3.98



nl n2
_ [e%8,3%
30 30
= 0.52
_ 7,90-7.83
0.52

= 0.129
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