MIFNMHARLONINIM TS owITIATEeY FsuazmailRouudadlasldmsreunuy

H‘smmsmmmu%mma@%— wnalwlad — &6 maacgﬁuwﬁuﬂ’ﬁwﬁﬂmﬂﬁ 4

Ysanniinug
P83

BUNUT I72@n

LW TGN IR HRANENSHEIRAIUNITILIal Nalluduniaasansdnen
aunangaslIyamfnmamindga IenInsimaasdnm
G‘]a’\ﬂ&l 2544

g =3 =y ar =3 o
aUEN DI UVaINRYINGR Uﬂ%%ﬂ?%‘ﬁi’ﬂ?%j



msAnwHaFugnImMImMIBewivied Beov ssuarmafouilss lesldnisaeuuuy

Hsmwmsmmmu%mnmam‘ - inalulad - fau waocgﬁawﬁuﬁﬁwﬁﬂmﬂﬁ 4

UNaage
AN,

TUnnT 37Anm

LBl mAaINYNEY urAngIaraIuaTwn Tl wwadlugiunilauasnisansn
aunangaIUingmfnsamynde Ireningeaaiing

anal 2544



WUNUT I5:fnW7. (2544). AIANMINRANGNDINIINISYBITUAIITEY FITURS
ATIUREUuYaY Z@y‘im”miﬁauuuuyimmmmuuuﬁwmmﬁ@{— imalulad -
ar o g as =1 = Ad' A [ 2y =S
soauvasgiTuuTUITENAN TN 4. Wygniiwus new. (nemaasanm).
NUNWY : TURAINERE URTINURBATHATUNT L. AMENIINMIAIUA

soenFa Tl a3 3wy I dannunr, a3 wnli ygsenew.

msﬁnma%v'af:ﬁq@&jmmULﬁaﬁﬂmNaé'uqvt%(mam‘sﬁuuﬁmLﬂﬁ Sassua:
madasuudas uszanuasalumauidymimadnaenaas maacgt,‘%mu%uﬁﬁﬂuﬁnm
U# 4 ﬁvl,@ﬁumiaauuuugsmmsmwLLuu"‘mmma@\%— walulad — iy

ﬂs:mﬂsnﬂu;jﬁuu%v’uﬁ'ﬁwﬁnmﬂﬁ 4 $wm 5 Aasduw medoud
Unsfinm 2544 TsaSouloBuysoe (agfa nTuNWERIUAT mﬁumaasﬁ"[ﬁmmmm
guelatuuuiie  (Simpie  Random  Sampling) lagguaaioudieiinnsduaan
$mn 1 Waaldou nnvasdounanun 5 Wag ungunesas Swan 52 au launge
naaadlasumMIsausLLysInMIRmLLLIngaaas - inalulad - faw

LLU?LJLLNumsmaaaLﬂmmun@:mﬁmaauﬁauaawﬁa (One Group Pretest —
Postiest Design) 1aatumanaass 24 a1y awaz 50 wift laslfidtanGasmsua:
madaswulas wiandn 4 i Ao wmiaofi 1 suazautiussEns wied 2
FTATAND AONRDHE ATUIIUNDY WILR 3 MIunEs wief 4 mTuasuedas
WRIITUDBITEUY

isasiiaflHlunsnmaseilenn uwunaseuianadugninemsEowiziad
Gesmuazmailfouudss  uazuuuneseuiaenvsansolunuwidyrmednmaaes

atan Lt lunsanelaun t - test wuy Dependent Samples

NRNTANEIWLIN
L | A /A a (8 =
1. g]iLmuwvlmumiaauuuuysrmmsmume'ﬂmmam - nalulad -

(% ar £ a ] P (% i [ i @ o e«
f900 NaFugNINMISIRITILaTnanI LRz naI I ULANGI N Rt RS AN
§niANIzaL .05
) o | o (2 =l
2. Fdpuhldsumsseuuuuysannimuuuineamaad - malulad -
§908 TauswIn M suilymmeaneesasna S uLas RIS owLANAIN Ut

IRBEATNNSDANIZAY .05



A STUDY OF LEARNING ACHIEVEMENT ON SUBSTANCE AND IT'S
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Nantanat Jirasuksa. (2001). A Study of Learning Achievement on Substance and it’s
Change by Using Integrated Teaching Method Called Science — Technology —
Society for Mathayomsuksa 4 Students. Master thesis, M.Ed. (Science
Education). Bangkok : Graduate School, Srinakharinwirot University, Advisor

Committee : Assoc. Prof. Dr. Vinai Virawatthananon, Dr. Manat Boonprakob.

The purpose of this study was to achievement of Chemistry Substance and it's
change problem solving abilities on Science of Mathayomsuska IV Students by using
Integrated Teaching Method called Science — Technology - Society.

The population in this study were 5 classrooms of Mathayomsuska IV students
during the first semester of the 2001 academic year, at Yothinburana School, Dusit
District, Bangkok. The experimental group is selected by using Simple Random
Sampling and divided into the experimental group of one classroom into ﬁfty — two
students. The group was taught by using Integrated Teaching Method cailed Science —
Technology — Society. |

The randomized experifnental group pretest — posttest design was used in
this experiment. The group was taught Substance and It's Change twenty 50 — minute
periods and it's separated IV units. The first unit is Substance of Property.
The second unit are the Solution, Colloid and Suspension. The third unit is the
Substance Separating. The forth unit is the Energy System Changing.

The instruments consisted of the achievement Chemistry test on Substance
and it's change problem solving abilities test on Science. The data was statistically
analyzed by t-test for Dependent samples.

The resulis of this study revealed that :

1. The students were taught by Science — Techinology — Society Approach
before and after the achievement Chemistry was significantly different at the .05 level.

2. The students were taught by Science — Technology — Society Approach
before and after the Problem Solving Abilities on Science was significantly different at

the .05 level.
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1IN 13 A1ANNENNY (p) LATAIEIUIRIINUN (1) VOILLUNARALIANRFUGNDTN

MIIoUIT AL FaeaTuarns U wilas

Fai p r Fafi p r
1 .61 40 21 75 .24
2 .59 48 22 .58 A48
3 .67 A8 23 .76 .20
4 75 .28 24 .62 48
5 .76 .20 25 75 .32
6 42 .56 26 .68 A48
7 .62 .36 27 .78 .20
8 .60 .56 28 .56 40
9 53 .20 29 T7 .20
10 .61 40 30 .63 48
11 .68 40 31 74 .68
12 .66 44 32 71 .20
13 72 44 33 .66 .64
14 .67 .52 34 .72 .20
15 72 .36 35 42 32
16 .34 .20 36 72 .32
17 .68 .32 37 .68 24
18 71 .28 38 .65 g2
19 .76 28 39 .54 .20

20 .56 .20 40 .63 .60
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@131 14 @1 p, q LA pq VBILLUNAFOLIANRRUONTNIINATEUITIAN (3a9aTUae

aPISITRIRIEN
iof p q o p q
1 61 24 21 75 22
2 .59 24 22 .58 .20
3 67 22 23 76 25
4 75 20 24 62 23
5 76 20 25 75 20
6 42 24 26 .68 22
7 62 24 27 78 20
8 .60 24 28 56 25
9 53 24 29 77 20
10 61 22 30 63 23
11 .68 22 31 .74 .20
12 .66 22 32 71 21
13 72 .20 33 .66 22
14 .67 22 34 72 20
15 72 20 35 42 24
16 34 22 36 72 20
17 .68 .22 37 .68 22
18 71 21 38 65 23
19 76 20 39 54 25
20 .56 25 40 63 23




s v a
qmmwl.m'imﬂaammm’mmmsniummnﬁmymwm mmam%

AT 15 @NANNBINGY (p) UAZATSIWIFIWUD (1) VBIUUUNARDLIAAINEINTD

lumsuitiywinmadnaensas

o A
an

€

p r p r
1 72 .36 11 .55 .80
2 .66 .56 12 1 .20
3 .78 .40 13 .63 .64
4 74 .20 14 72 40
5 .65 52 15 .68 40
6 .75 .20 16 .69 .60
7 .69 .56 17 .63 .68
8 .36 .60 18 .76 .32
9 712 .50 19 .67 A0
10 73 .36 20 49 .60
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@131 16 1 p, g WAz pq VBdLULNARBUIAANNEINITDlIRNTUATvIN e Ineeaas

Haii p q pg o p q pq
1 72 28 20 11 55 45 25
2 66 34 22 12 71 29 21
3 78 30 21 13 63 37 23
4 74 26 20 14 72 28 20
5 65 35 23 15 68 32 22
6 75 25 20 16 69 31 21
7 69 31 21 17 63 37 23
8 36 64 23 18 76 24 20
9 72 28 20 19 67 33 20
10 73 27 20 20 49 51 22
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- ' A & o ar £ = d
AT AT ITRAA AT TN UTAILLLNARALIRNARUONIMINTTsuITaliiSasay

-4 o o .
usemafSounss laoldges KR-20 vasgiaas — F15adu (Kuder — Richarson)

dpqa = 870
X = 2601
Y = 70343
2’ - (x)?

2
IMNFHT S =
o t

n(n - 1)

(100 X 703430) - (2601

100 X 99
7034300 — 6765201

9900
_ 269099
9900
= 2718
~ ™
n 2.pq
IINFAT 1y 1= —

" n-1 S
. ~
~ ™

4 |, 870
T 40 -1 27.18
L 5

40
- [1-032]

40
— (0.68
5 (069

1.03 X 0.68

It

0.70
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MAesimIfIe Tl uIsILUINaRaUIAAMNEINNTD IWnsud g ninmsings

manflasldgay KR-20 v83q1AaT - Jr1Tafu (Kuder — Richarson)

dpq = 429
X = 1325
X = 18867
2 2
YINFANT 82 = nZX . (ZX)
¥ t n(n-1)

(100 X 18867) - (1325)°

100 X 99
1886700 — 1755625

Q900
_ 131075
9900
= 1324
[ )
n
INGAT 1y 1— qu
n-1 S
o _
20 | ,_ 429
T 20— 1 13.24
L 5
20
= — [1-032]
19
- 2 (0s8)
19
= 1.05 X 0.68

= 0.7
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).

182 o - ana nawisaw | wae D D
X1 XZ

1 @10 8 FM ALAVEVCERE 18 26 8 64
2 wininsod LAILAET 14 25 11 121
3 0.7.8550W8 Uit 16 29 13 169
4 A1) LWRTaL Yuzwunad 13 25 12 144
5 0.0y A35m% WIRUAIA 17 27 10 100
6 UNLFTIA MAIIN 7 20 13 169
7 @ ..ONTUUY Rau 7 17 10 100
8 | walad Funfiiy 16 25 9 81
9 WHINTAUS §IT07 14 22 8 64
10 | winiiFha giolam 15 25 10 100
11 | o.7.0igwa T dad] 12 24 12 144
12 | QLY. ANDu Suuny 16 30 14 196
13 | ey Remmad Bunaeag 16 30 14 196
14 | Q.B.0UNNS Wufaiad 17 26 9 81
15 | .. 3650 Ugwonuur 14 30 16 256
16 | a.00.391e RANTFLYS 16 32 16 256
17 | azanqing Sudsiaiy 15 25 10 100
18 | wines LIYa 9 24 15 225
19 | Q.7.51Wa f3UNION 17 30 13 169
20 | e.m.enuur yyynasin 15 23 8 64
21 | aznnuol sanERAag] 15 29 14 196
22 0. 7.§M& 1dnas 9 22 11 121
23 | o.7.373@ GRGERRG] 17 22 5 25
24 | QBEITINTYY ANTITUNWIW 16 21 5 25
25 | waBunigm CREELE 14 22 8 64



AT 17 (68)
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i o - ana nawlign | WA9 D D’
X, X,
26 | wipaing d5zna 14 21 7 49
27 | e lnsgny las] 15 24 9 81
28 | Wt ANBYT 19 24 5 25
29 | e Runiant SUNIFNUS 21 30 9 81
30 | wemas Irelndin 8 20 12 144
31| wiwnigwa afrdnTefiag 15 26 1 121
32 | Wb nuLasiin 13 20 7 49
33 | @18 AULAFIIUAN 16 24 8 64
34 | waspiad uwidasa 16 25 9 81
35 | a.7.RULNYTA 39& 13 25 12 144
36 | ap.iaaiasd GEREERICER! 16 30 14 196
37 | wwReadna Bunims 17 31 14 196
38 0.0 5% AT §Tys 8 17 9 81
39 | ap.aidia W UmI5TIY 8 22 14 196
40 | a.p.Uji ATHIRIR 11 20 9 81
41 0% AUNNE HaNUE 14 28 14 196
42 | 9.7.05wWa \RuNINT 12 21 9 81
43 | wgTeds ANTWUTNA 16 24 8 64
44 | waEFavun 233eluni 17 26 9 81
45 | wigWTINaG wWarAry 11 24 13 169
46 WILUINY Lguug@ 15 20 5 25
47 | wwedsns windie 16 21 5 25
48 | wnmmues K anduian 12 23 11 121
49 | wgnwad W 9d 14 22 8 64
50 | wizalman 98 6 11 5 25
51 | wiedissloey aulainyd 15 26 11 121
52 | eqilermennd UsINine 11 24 13 169
X 13.903 24.498 537 6099




a U a hed Q‘ ) a
ﬂqiﬁWﬁqzﬁﬁﬁﬂqﬂﬁqwuﬂiﬂiﬁuﬂaduUUﬂ@ﬂBUﬁ@Nﬂﬁwﬂﬂﬁﬂﬁﬂﬂqiﬁﬂuﬁﬁﬁ

a oA d‘ oA o o
Lﬂ&]LiﬂﬁﬂqjuazﬂWSUJaU%uﬂﬂﬂﬂaiﬂiﬂ%ua:“ﬁdLiﬂu

ADWLI LU

AMNFAI
U

BRI DU

IMNFRT
U

>
Xy

s%

>x5
OXq)’

Sy

10630

522729

nZX12 - (ZX2)2

n(n- 1)

(52 x 10630) - (522729)

52 x 51

552760 x 552729

2652

11.32

31368

522729

nZX22 - (sz)2

n{n-1)

(52 x 31368) - (1587600)

52 x 51

1631136 x 1587600

2652

16.416
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A 1 dl ~ as Ae-
ﬂ??ﬂﬂiﬁtﬁﬁ?ﬂ?t%eﬁ Wuy Dependent LNENARDURNNATIUNRTUT)NDNN

MITUWITNAN FasgrTuasmIatUReULUad

>Db = 537

2D

6069

2D
/ N0 (Soy

n{n-1)

ﬂ?ﬂg@? t =

537

/(52 x 6069) — (537)

(52 - 1)

537

= / (533.705

537

23.102

23.244
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#1314 18 azuuniannuaminsalumsuitymmaingemaasnanSuulas nadTou

maspjﬁawﬁ’uﬁﬁwﬁnmﬂﬁ 4

1afl Ha - ana nawisEw | Wa9 D D
X, X,

1 .0 U8EM" ydmiaand 11 14 3 9
2 wipdnsod UAdLNET 9 11 2 4
3 0. 7.8550W Puian 8 11 3 9
4 | agnyatad Dozwuned 9 13 4 16
5 | efssed WIRUAIA 11 16 5 25
6 UWIBRTIA ADTIA 8 12 4 16
7 | e.qLansiud SRHER 10 13 3 9
8 w8198 Funsiia 6 14 8 64
9 | wwdnIwug gaTTiad 12 12 0 0
10 | wiefisia gielam 8 9 1 1
1| o.7.0hgna Frydad 10 13 3 9
12 | 0.0 "N Sunay 5 11 6 36
13 | g fonngad Bunaa 7 13 6 36
14 | o.m.ausing Wuswiad 7 14 7 49
15 | e.qy.3@sed Unuonuud 15 16 1 1
16 | .00.99¢ EREEVER IR 10 16 6 36
17 | asaging Sudsiay 8 14 6 36
18 | WIHWYT L3d 14 17, 3 9
19 | a.7.5%W8 fINnLENn 8 13 5 25
20 | Qum.auui yynadln 9 13 4 16
21 | emngwol VIENBAAAL] 8 13 5 25
22 0. 7. 88 11 meg 11 15 4 16
23 | a.pia3a CEOERRL] 11 15 4 16
24 | @.7.FIIWTY ANBITUNIBN 10 15 5 25
25 | waIIUNgM CAPIE 8 13 5 25




A1319 18 (6id)
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e

B0 - ana nowlIuw | Wad D D
X, X,
26 | wining EEEE) 7 14 7 49
27 | aalnsgnss o] 9 14 5 25
28 | wie® G TeT 9 15 6 36
29 | a.pAunyiani SUNIFAWUT 9 14 5 25
30 | wumas Iszlndn 9 16 7 49
31 | wiwnlgwa asrdsetiad 8 13 5 25
32 | wiwhnd audiaviln 8 11 3 9
33 | av.EITH AUUGFIIUA 9 15 6 36
34 | waupIan wiiilosya 9 12 3 9
35 | Q.7.FUNUIR TR 8 11 3 9
36 | a.nangs@ GHBCERICRL 10 15 5 25
37 | wwhaadng auNIFS 10 14 4 16
38 | 0.%.59803 §ins 7 14 7 49
39 | azeddal Fe9n19TTIY 8 12 4 16
40 | a6 IATHIRIN 8 14 6 36
41 0.7 AUNNA \RONUES 8 14 6 36
42 | QLB.0UFNWA RuNias 8 13 5 25
43 | WuTBTS DUTWUTNE 9 11 2 4
44 | waFarun 23yewluniy 9 14 5 25
45 | WUWTING watuiny 11 16 5 25
46 | WIUUIUL Lgﬂ&!’g@ 12 17 5 25
47 winafang WA 10 15 5 25
48 | wammas andudan 7 8 1 1
49 | wiwaTwan WUNLaT9d 8 12 4 16
50 | wiwalumn 9B 9 10 1 1
51 | winidigsloe aulasny 8 15 7 49
52 | eupytszmeang usTaeinen 9 12 3 9
; 9.019 13.403 228 1168
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mMaleneimdianaulsswrsiuuuneseuiaanusansaluuiilyninig

ANEFIRATAOWTIULRZNRITEW

Aawsen

INFET
a

ARILI U

INNJAT
u

X
(X,

(V)]

2%,
XY

H

4367

219961

X, - (XXo)

nin-1

(52 x 4367) - (219961)

52 x 51

227084 x 219961

2652

2.685

9435

485809

nzxzz - (sz)2

n{n-1)

(52 x 9435) - 485809

52 x 51

490620 x 485809

2652

1.814
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NYIATITENIEN test LU Dependent LABNARBURNNFFIUANMUTINATO LN

MIuAymmsingmand

>D
>

IMNGT t

= 228

51984

>D
N2D*- 2oy

nin-1)

228

ﬁ X 1168) — (228)°

52 -1

228

/(60736 — 51984
51

228

171.607

228

13.099

= 17.405
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AzuRkULUNAdaUZaINgANARaIINMINAda UM LNKL f R sTan 1

MW 19 azuusnuuunagzeuMelueulfiansged 1 fogad 4

1nfi %o - ana 5@ 1 gfi2 | a3 3o 4
10 azuwib | 10 Azttt | 10 @azunks | 10 AZLn® et

1| eLig.aigam y&wmiasa 5 5 6 6 22
2 | wmilnsoh uadLfgs 6 6 7 5 L 24
3 | Q.7.0770WS yuad 7 7 6 7 27
4 agingadan  DosWusied 6 7 6 5 24
5 | o.qy.f3ieu WIRUAIINN 5 5 6 6 E 22
6 WIHFTIA nMABTIA 5 6 8 6 25
7 | aanning dauie 5 6 6 5 22
8 | waled Funsiis 5 5 8 6 | 24
9 | wigdnInus GEERRIOS 5 6 7 7 25
10 | wwiishs gsulam 5 5 6 6 22
11| e.7.0gna Frwgydall 5 5 6 6 22
12 | ey wWnsiud  Suwuau 6 8 8 8 30
13 | e fmgnl  Guwade 6 8 6 7 |27
14 | o.7.0unNT Wusaian 5 9 7 8 29
15 | ey 3@sed Unwonuur 5 6 6 B 23
16 | 9.00.9734 eENFTUNa 6 7 8 5 26
17 | agaying Ausaissy 6 7 7 8 28
18 | wws 193y 6 6 6 6 24
19 | 0.95.55Ws FAIunLen 5 8 7 6 26
20 | emanuun ynmasln 5 7 6 6 24
21 | emngwal YsgnBRdag 5 6 6 7 24
22 | Q1M F1d a9 8 7 8 8 31
23 | a.vde CEGERN] 6 5 5 6 22
24 | QARIILNTY FNDITUNILN 5 6 5 6 22
25 | waFunign &ena 6 6 8 7 27
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l,a'ﬂﬁ %a ~®N& qmﬁ 1 ‘zgm‘ﬁl 2 ?gmﬁ' 3 'zgﬂ‘ﬁ'l 4 ‘

10 AzuWs | 10 AzUW | 10 ATUw | 10 AZUWK ’ 378

26 | wpaIN I3 6 6 7 8 \ 27
27 | axlnsgnys ﬁa{j 5 6 7 8 2
28 | WG G NTYT 6 6 7 6 X 25
29 | amAwaianl  Suwedwug 7 8 7 7 29
30 | wwmes Flndn 5 6 8 6 1 23
31 | winoigwa aSadseiiad 6 7 7 7 7
32 | wuind nadlavin 7 5 6 8 26
33 | 0.7%.8770 AUUARIIUGT 7 6 6 7 26
34 | waosgsad ufuilaaya 7 5 6 7 25
35 | a.7.8UNUR THRY 7 8 7 7 29
36 | a.r.naanyId AnHaLaTEY 7 8 8 8 31
37 | wwRedend AUNTAT 7 7 8 7 29
38 | A.7.59907 guTus 6 7 5 6 24
39 | e.rafdal B9nesTI 5 6 6 7 o
40 | a.5.UfI8 WIATWIRIN 5 7 5 6 23
41 | a.7.2UNNA Fauuss 8 7 7 8 30
42 | 0.7.003Ws \Fuuias 8 6 7 8 29
43 | wetedns DUTWHER 8 8 8 8 32
44 | w.xFarun AIsoaluni 7 8 8 7 30
45 | wWIBWTINA Wati iy 5 7 8 6 26
46 | wienIuy Lﬁﬂug@ﬁ 5 5 6 7 23
47 | wwedsng WA 5 5 6 5 -
48 | wismmas anulan 5 5 7 5 |22
49 | wirnywad UUNATIIF 5 6 6 6 23
50 | wisalmm 798U 7 6 7 8 | 28
51 | wediesive aulasng 5 5 5 7 22
52 | eyassmoang UIIeInmn 6 8 8 7 29
ATLLUUS NN A 306 333 346 346 1331

AzuwwRABaIg T 5.884 6.403 6.653 6.653 | 25596
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