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A STUDY ON SCIENCE LEARNING ACHIEVEMENT AND SCIENTIFIC ATTITUDE
OF MATHAYOMSUKSA Il STUDENTS THROUGH INSTRUCTION BASED
ON INQUIRY PROCESS WITH NATURAL - IMITATED CLASSROOM
AND CONSTRUCTIVISM APPROACH.

AN ABSTRACT
BY
ARPAPORN SINGHARAD
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Arpaporn Singharad. (2002). A Study on Science Learning Achievement and Scientific Attitude of
Mathayomsuksa Il Students Through Instruction Based on Inquiry Process with Natural-Imitated
Classroom and Constructivism Approach. Master thesis, M.Ed. (Secondary Education).
Bangkok : Graduate School, Srinakharinwirot University. Advisor Committee: Assoc. Prof. Dr.

Chutima Vatanakhiri , Assist. Prof. Raweewan Panpanich.

The purpose of this study is to analysis the science achievement and Scientific Attitude of
Mathayomsuksa Il Students who here been taught by the inquiry process with on natural-imitated
classroom and constructivisum approach. ‘

The sample in this research were72 students of Mathayomsuksa Il of Sirajarapipat school
during the second semester of the 2001 academic year: They were randomly selected by using cluster
random sampling method into two groups, with 36‘ students in each as the first and the second
experimental group was :taught through the inquiry process with on natural - imitated classroom while the
second experimental grdup was taught thrdugh the constructivism approach. The research design of this
study was Two Group Pretest-Posttest Design. The ANCOVA was used for data analysis. _

The results of this study indicated that.

1. The Science learning achievement between the first and the second experimental
group was significantly different at the .05level.
2. The Scientific attitude between the first and the second experimental group was not

significantly different.
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48 .67 .67 - 68 .35 .19 -
49 .70 .70 - 69 .61 .70 !/ (34)
50 .59 .59 1 (24) 70 .30 22 -
51 44 44 - 71 31 33 / (35)
52 .00 .00 - 72 .28 .19 -
53 .59 .59 - 73 .22 .07 -
54 78 78 g 74 31 33 / (36)
55 59 59 / (26) 75 48 52 1 (37)
56 37 37 1 (27) 76 .24 A1 -
57 25 33 - 77 56 81 / (38)
58 37 37 /(28) 78 .52 .30 -
59 15 .15 - 79 .65 A8 / (39)
60 56 56 1 (29) 80 65 56 / (40)

faNuLTaIu 0.88
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> pq

> X
2.X

NNgas S?
a
2
S,
NNFAs Y,
U€

LUUNa LN NN TaNY

8.84

2,170
52,955

ny x -3 xf
n(n—l)

5,295,500 -4,708,900
9,900

59.25

n l—zpq

n-1 87

40 [ 8.84
40-1| 5925

40
= {i-0.15

0.88



@717 9 A wisduunmeds (f) uszdnanuBeiutLUURIUINNTARAAGNISINLNIER S

Tofi t Yafi t
1 4.30 13 3.82
2 2.66 14 3.41
3 3.82 15 5.46
4 2.51 16 5.19
5 1.75 7 3.53
6 2.86 18 1.86
7 6.00 19 6.72
8 3.67 20 3.73
9 3.29 21 2.91
10 2.82 22 4.20
11 5.86 23 4.00
12 4.80 24 450

MANUTaNU 0.76
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ny X - xf

aln—1)

(100)862,410 — (9,239)°

100(100 - 1)

86,241,000 — 85,359,121

9,900

89.08
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o = —
n-1 S,
e a a &£ A
Tagh o W FNUSEENTaNULTaLY
n WY uuTes

S7 unw ezuuusnuudsUTwnsaliy

(04 =

LUUFBUINNEAIANNTDIW

n { ZS,~2
1- 2

24 [, 2414
24-1 | 89.08

24
Z-027
S5 1-027}

1.04 x 0.73

0.76

0.76
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a = : Y & a  a
A1 10 ATUUBAAAANSINENMEASHaUNTNARDI ﬂ:LL‘UMNaE*T&Jf]YlﬁY]’Nﬂ’WL%fJ%’J’E’\’JY]El']ﬂ']ﬁ@]g

dmwniaisouh 1 ﬂﬂ’lﬁﬁﬂhﬂ 2544 ﬂ:LLuuNﬂﬁﬂJf}ﬂﬁYl’Nﬂ'ﬁLSFJ%’J’.’ﬂ'J‘Y]U']ﬂ’]ﬁ@gﬂaﬂﬂ’\iﬂ@aa\‘]

LALAZLUULANARNIIINENPN am‘ﬁé‘amsﬂ@aawaméuma a9 1

mjm@aaoﬁ 1

CRLH] w, X, Y, Z, | &e w, 2y % Z
f u
1 105 19 22 99 19 89 16 22 85
2 72 16 15 66 20 84 16 22 82
3 101 15 19 99 21 108 23 22 113
4 96 16 24 104 22 109 24 32 99
5 84 16 25 101 23 83 25 31 90
6 100 19 19 107 24 90 18 20 84
7 98 16 13 98 25 102 20 27 111
8 93 15 18 92 26 87 22 26 93
9 97 20 21 94 27 93 18 22 86
10 89 22 24 97 28 96 18 21 90
11 83 16 20 94 29 104 20 23 107
12 99 20 23 102 30 99 22 27 95
13 110 15 26 113 31 80 20 23 91
14 101 20 19 80 32 92 23 24 94
15 103 18 22 108 33 93 16 22 95
16 87 22 30 91 34 96 20 15 94
17 98 20 32 96 35 94 16 24 96
18 75 17 18 86 36 100 24 30 83

ER LY 3,390 684 823 3,425

1A 9471 | 19.00 | 23.86 | 95.14

W, Unu ﬂ:l,mummﬂama"‘mmmaoﬁﬂ'aumsm\aawaanéumaaaﬁ 1

X, unu esuwssedugninenmsdawininoeeaiisomadoud 1 Insfinwn 2544

maoﬂéwmamﬁ' 1
Y, Unu ﬂ:l,muwaﬁuqn‘éwwmsﬁw%ﬁwmma@ﬁ‘vxé’om‘smaawaomjumaaoﬁ 1
Z, WL AzMMaRAENIAintmansrdammasestaIngunasesd 1
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@199 11 ﬂ:LLuuLT\W]ﬂWﬂ’N’JYIEJ"I?I’]E‘mgﬂauﬂ'ﬁ'ﬂﬂ’rSaﬁﬂ:LLuuNﬂﬁéJi]YIﬁYl'Nﬂ']TL%U‘I«L'J’IS"l'JﬂfJ'\ﬂ'\ﬁ@{

P> P~ o £ = a a [
ﬂa’]ﬂﬂﬁlﬂk‘%ﬂuﬂ 1 ‘ﬂﬂ’ﬁﬁﬂhﬂ 2544 ﬂ:LWMNaaqum'\\jﬂﬁﬁﬂu’a‘ﬁ’l‘)wU’lﬂ’\aﬂ{ﬂmn'\‘iﬂﬂaaﬂ

u.a:ﬂ:Lmuwmﬂﬁmﬁﬂmmams’v&é’omsmaawaamﬁumaaaﬁ 2

ﬂfiumaaa'ﬁ 2

feu | W, X, Y, Z, |&eud | w, X, Y, Z,
i
1 77 15 17 80 19 78 12 14 79
2 91 14 25 93 20 81 12 14 93
3 92 18 20 88 21 111 18 19 114
4 91 15 19 91 22 93 14 18 83
5 82 16 15 87 23 91 16 19 114
6 94 12 11 99 24 96 13 18 90
7 93 14 15 77 25 106 10 10 76
8 66 14 17 81 26 99 17 23 84
9 75 12 10 82 27 75 23 21 77
10 83 14 16 84 28 84 18 16 79
11 82 15 16 96 28 88 15 20 100
12 86 16 15 89 30 78 20 23 85
13 80 14 17 86 31 84 15 10 85
14 96 14 15 75 32 95 21 21 92
15 79 14 11 84 33 95 18 26 102
16 74 15 19 83 34 85 16 22 90
17 90 19 13 87 35 83 17 18 82
18 83 18 12 68 36 85 18 23 102

N 3,121 562 617 3,157

iy 8669 | 1561 | 17.14 | 87.69

W,  unu ﬂzuuumﬂﬂﬁmﬁ‘nmmam‘riaumimaawaamjm@aaoﬁ 2

X, uwnu  asusumsdugnimamsdodeinemasilaemadoud 1 Tnsdinw 2544

maon@lumaao‘ﬁ' 2
Y, umi  emuuusedignimamsEeuimingiensaindimmasatesngunassdil 2
Z, WM AsuuWenRfneineImenihaImInassssIngananaf 2
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MAAeTERaNNLUTUTIUTAT T 267

1. nMsaTaseusuN@gu T8 1 nadugnimamsSuwdinamaasesinoutu
TsuNAnwn TR 2 ﬁ"iﬁ%’umiaauuuuﬁmmzmmmﬁ'ﬂsznaumﬂ’fﬁaoL‘%‘Uuémaoﬁsmmaﬁu
dnGeuf ldTumsseuamuLuInaugasaa T

laglFaifnMsIaTzRaNnuuUsTIuIN 2 duds ﬁﬁmuuumnmﬁwaa"mm%rmomﬂ%m
S AnmenaasUamonaBeui 1 In1sinen 2544 LazATUIRKIINMNIABLLLLRELINUIALIRAGNNS
Inenengasnaunsnases uaudssin

X Unu AUUUNAFUNEMIM TSI T InemaaiUasmaEoud 1
Ymsanun 2544

Y WU AzuMUHARNONITINMISpWiT AN e iramases

Z UNY  ALUUBIIAAANNAINIFEASIEUNTNARDY

.M=
,M»
<

1,440
=l j=l

[¥] = 28,800
[4,] = 29,389.38
l4s, | = 30769

> i X, = 1,246

[x] = 21,562.72
[4.] = 21,769.44
[45., ] = 22,297

n k

>z, = 6,511

i=l j=l1

[Z] = 588,793.34
[4.] = 589,798.36
[4S.] = 595,588
[x7] = 24,920
[Axy J = 25,269.06
|45, = 25698



n k n k
21222, [vZ]
i=l j=1 i=1 j=1
nk
[xZ]
|4,.]
l4s .|
[AXZ]
[48..]
NITATU I
TY)’
Txx
TZZ
Txy
T ”
TXZ
A
B..
A
B..
A
B..
A
B

= 130,220
= 112,676.47
= 130,989.44
= 131,454

= 113,132.28
= 113,345
1,967 S,
734.28 S
6,794.66 S,
778 S,
1,234 S,
668.53 S,
0.98

0.08

0.79

0.05

1,105.84

1,015.53

90.31

1,377.62

527.56

5,789.64

428.94

464.56

212.72
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o I Adw Qs ot t{ =
e 12 ﬂ']S’JLﬂﬁ:‘ﬁ(ﬂ’ﬂ&lLL‘]J?'UTJ%T’J%Y]NW}LL?J? 2607 ACUUURNARUONINNNIILILY

’imw‘iwnnawam%maqnéuﬂﬂaauﬁ 1 ﬁunéumaaaﬁ 2

wrssaNaLlIn SS . daf MS,, F
TNINNAN A, 90.31 1 90.31
6.05*'
melungu S, 1,015.53 68 14.93
a7, 1,105.8 69 Fla .05 =4.00
.01 =7.08

* Slpdaynesdianszdy .05
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2. maTReURNNATILTE 2 ek inmmanfianinGoutuwissAnwTf 2 AldTu
msaammuﬁuLm:mm'mg"ﬂs:naumﬂ'ﬁﬁaaL?Uuﬁ‘haaoﬁssumaﬁuﬁnL’%Uuﬁvlﬁ%‘umsaaumuLLm
AaUFATAG A

Tauldaddnsiersianuudsimuhg 2 daus Affazuumainmsiananin
INNENEASHOUMITNARDY UALAUUUNAFNONEMINSSsui T inenmensiaunmmanes
Wuaiudsi

w UNY  AZUUKIERARNIITT INEMEaTRauNITNAREY
X WU ATuUMHRNONINIINMTSWATAntemaasounaass
Z UNU AZUUKIRAAANINIMEATARIMTNAREY

2 i Z; = 6,562

] = 601,704.5
[4.] = 602,702.05
[45.] 609,493
n k
ZZPV:J 6,511
i=1 j=Il
7] 588,793.34
[4,] 589,798.36
[45,] 595,588
n  k
dY>X, 1,246
i=1 j=I
[x] 21,562.72
[4,] 21,769.44
[45.] 22297
z] 595,213.91
[4,.] 596,215.19.19
[45,.] 599,635
n__k n k
DZy 3y X, | |zx] 113,905.16
=l j=1 i=l j=1
nk

x| 112,676.47
[4.,] 114,359.28



[4S..]

[4.]
[45..]

NITANUITE

zz

~

wx

~
b

-

& B

™ > > o> ™ >

<
8

adj

adj

adj

1l

i

7,788.50

6,794.66

734.28

4,421.09

526.84

476.53

0.63

0.31

0.59

0.11

4,839.89
4,765.31
74.58

114,432

113,132.28

113,153

6,791

5,789.64

527.56

3,419.81

72.72

20.72
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a € ' da o o a a I '
AT 13 MTeTeEaNuLlIUTIuTIRnNauds 2 a2 ﬂ:LL%uLﬁmﬂﬁm'N’J‘Y]El’]ﬂ'mﬂi’llﬂdﬂii&l

P o . o
naaaIn 1 nuUNaNNa|aIn 2

wradnnuLlsUIIB SS

MS

adj df adj F
enIngu A4, 74.58 1 74.58
q Yy
1.06
melungy S, 4,765.31 68 70.08
q Yy
Tunnua T 4,839.89 69 F .05 =4.00

adj

1,68

.01 =7.08
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Mt el TaInsuuiiU oL (Adjusted mend)
Tumsimneniadsvasnsuuuidiuud @Euaiofildudadiniwaasdudsinaanuds) asdes
arfowdnnsnanasluumaduasdoil
VAN A
Yu, = 1-B, (X-X)-B, (Z-2)
Yag; unu  asuwwadsfUiuudiossnsuunnsdugniniemsSowdminmensas
wﬁamswmaaluuda:mjw

Y UNT ATLBMAREATLUUKARNONEMIMTS Ui T AIneneaasnas
msmaaﬂmwﬁa:mju
d‘ a J = s =)
X,  unu ATUUWDRYDINZUBUNARNONIMIIMTS s T InunmaaiUae

J
masuun 1 Innsdnwn 2544 ‘meia:naju

{ & I &£ a a
X W% ATLUWARETINTIRUATRIATUUUHARNONTNIM TS uuiTn
IntenaasUarsnaseun 1 Inseinun 2544

° & i A o 9 @ £ a a f
1. medwndiadonUiuudnesnzuuunsfugninmsfewininmmanizeingunaaas
1 ﬁ'unq'umaaaﬁ 2

AN AN
= 0.79 = 0.05
Wi Yyz

° . I & o ) [ £ P a '
79 14 madwinsnaisnUiuudvesnsuuunsfunnIn9NIE BT INeeaaivanga
NARDIN 1 ﬁ'ungiwmamﬁ 2

mjmmaeﬁ 1 mjumamﬁ 2
V'V_j. 94.17 86.69 W =90.43
)?j 19.00 17.31 X =17.31
5/: 23.86 17.14 Y =20.50
Yog1 = 23.86 - 0.79 (19.00 - 17.31) — 0.05 (94.17 — 90.43)
Yagr = 2033
Yaga = 17.14 - 0.79 (15.61 - 17.31) — 0.05 (86.69 — 90.43)

Yaga = 18.67
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2. msﬁwmmmmﬁUﬁﬂ%’uuﬁwaomLmummﬂamﬁnmmamﬁ‘maomjumaaﬁ 1Ay
ﬂéumaaoﬁ 2

Tumsfunsaizvasnzuuniivuud @refofilduiadninavedulsimeanud)
ardasandundnms aenasluuwduassait

A A
Z—adj.j ZJ°B1_V, (WJ‘W)BI (Xf“y)

_Z—adj_ S OUN% ATUWWRA RS LUA Y8Rt ARINI AN A EA NS
minasadluudangy

Z,  un% Aruwasnruuwaandmedngmeaindinimaesaslu
usazNga

W, unu SUUHLAA LY DI ULURIRA AN FIEASTIOUMTNAREY

17 WU ALUMAR T IUNINAUATBIALUUWIAAAAMIINNAnFa oL
MINAFDY

° 1 A d' a a a « A s
9. mimmmmmaaﬂﬂmuﬁmaqﬂ:uumamﬂmmmﬂmmams‘maon@umaam 1Ay
mﬁumaaaﬁ 2

B, = 059 B, = o011

o 1 4 { v v o ; a o =
MIW 15 MIMWIMANAREAUTUUAITaIncUUUNRRNNIN M TS sWI T ineneaaivas
nRUNARLIN 1 Nungunasesi 2

mjmmaoﬁ 1 n&immmﬁ 2
)?j 19.00 15.61 X =17.31
Wj 94.14 86.69 W =90.43
Z, 95.14 87.69 7 =91.42
Zag1 = 95.14 - 0.59 (94.17 — 90.43) — 0.11 (19.00 — 17.31)
Zoyy = 92.74
Zad,-.z = 87.69 - 0.59 (86.69 — 90.43) — 0.11 (15.61 — 17.31)

Zyyr = 91.03
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