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Patcharin Sinpaiboon. (2011). A Study of the Achievement and Responsibility in Learning
of Mathayomsuksa | Students through the Instructional Methods of the Jigsaw
Technique and the Teacher’'s Manual. Master’'s Thesis, M.Ed. (Secondary
Education). Bangkok: Graduate School, Srinakharinwirot University. Advisor

Committee: Assoc. Prof. Dr. Chutima Watthanakeree, Dr.Rachan Boonthima.

This Research Aimed to Study the Achievement and Responsibility in Learning of
Mathayomsuksa 1 Students Through the Instructional Methods of the Jigsaw Technique
and the Teacher’'s Manual.

The Samples Used in this Study Consisted of 60 out of 225 Mathayom Suksa |
Students at the Assumption Convent School, Bangrak, Bangkok, in the first semester of the
2011 academic year. They were selected by Cluster Random Sampling and placed in an
experimental group, taught by the jigsaw technique, and a control group, taught by the
teacher’'s manual, with 30 students used for each method. The True-Experimental Design
was used in this study. Both groups were taught using the same content within 16 periods
(50 minutes/period). 3 periods per week, for a total of 6 weeks. The research design was a
randomized control group pretest—posttest design for both sample groups.

The Instruments used in this study were the following: 6 lesson plans for 16
teaching periods of the Jigsaw technique for teaching the experimental group; 6 lesson
plans for 16 teaching periods of the Teacher’'s Manual for teaching the control group; the 30
multiple choice questions of the achievement test with a Difficulty Index between .37 - .77,
a Discriminant Index between .37 - .60, a Reliability of 0.92; and the 20 Responsibility items
of the learning Questionnaire with a Reliability of 0.89. The Statistical Techniques used in
this study were the t-test for the Independent sample between the groups and the t-test for
the dependent sample within the groups.

The Results of the study indicated the following:

1. The achievement between the experimental group and the control group
was significantly different at the .01 level.

2. The achievement of the experimental group before and after the
experiment was significantly higher at the .01 level.

3. The achievement of the control group before and after the experiment was
significantly higher at the .01 level.

4. The responsibility in learning between the experimental group and the

control group was significantly different at the .01 level.



5. The responsibility in learning of the experimental group before and after
the experiment was significantly higher at the .01 level.
6. The responsibility in learning of the control group before and after the

experiment was significantly higher at the .01 level.
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m‘*ﬁagaa'mﬁmmmda aslalen uarenaladnvlszney

30. TUAAWILT B ANAIINN HAINLT LIS LIANNLESD

n.

.

f.

J.

TUNLNI% Ltﬁlmﬁayﬂﬁgﬂﬁm WA AN HLRZAIRENG
LLﬂ“’LmT%laslﬁQﬂﬁao UNUNIB WA LN HLAZAIRENG
Lmulmﬁagaslﬁgnﬁaa WA LA ELRZAIRENG  BTUNUNIN

UNUNIB WA LA HLRZAIRENG LLﬁlﬂi@Hﬂﬁgﬂﬁm
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Q Q t{
LUUNadauIn Nﬂﬁ&lﬂﬂﬁﬂ’]\?ﬂ’]ﬁl%ﬂ%ﬂ’]i&l’]lﬂﬂ

(luaasainay)

FWNsYNANBILUN 1
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ANTL9: TagaUNIBNAN 30 Ta Wudasaunuulang Tas: 1 azuun WHNETawiLeTadInung

o A o A A a s o
nInuIn (X ) 1uﬂ§$@1’1‘l&ﬂﬂ<§lau I@ﬂLaaﬂﬂ’]@]aU'ﬂgﬂ‘ﬂq@LWﬂGﬂuﬂﬂ’]@]a‘U

Tan aasfIaaL Fail laaafaay
1 n %Y f I 16 n 7 I 3
2 n %Y I 3 17 n 7 f I
3 n f 3 18 I 7 f 3
4 n f 3 19 n I f 3
5 I % f 3 20 n 7 I 3
6 n %Y I 3 21 n 7 I 3
7 n Y f I 22 n I f 3
8 I Y f 3 23 n 7 f I
9 n I f 3 24 I 7 f 3
10 n %Y f I 25 n 7 f I
1 n I f J 26 I U f J
12 n %Y I 3 27 n 7 I 3
13 n I f 3 28 n 7 f I
14 n %Y I 3 29 n I f 3
15 I %Y f 3 30 I 7 f 3
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Q Q ‘:§
LUUNadauIn Nﬂﬁ&ﬂﬂﬁﬂ'\\‘lﬂ’]iﬁﬂ%ﬂ’]ﬂ'\lﬂﬂ

a o o o & & o = A
Ii\‘]LiﬂuaﬁﬁﬂJ"ﬁﬁyﬂauLn%@] PWNTYNANBIUN 1/
L T WINENR e (NJuNAnad/Pre-Test)
o g ¥ & a 3 < v b v v A o dl'
ﬂ"l‘%l;lﬁ]\‘] PYagauNInuad 30 18 LHutasauluulIny Yaaz 1 azlun lﬂumiﬂummiammﬂ

o A o A A a L o
nanun (>< ) 1%‘“53@11&1’@’]@@1] I@ULaaﬂﬂ’]@]ﬂ'ﬂ'ﬂgﬂ'ﬂq@LWUG%%G@W@]@U

a1 LBaYA1N DL Fail laaaffaL
1 n % f 3 16 n 7 f 3
2 n %Y f 3 17 n 7 f 3
3 n %Y f 3 18 n 7 f 3
4 n % f 3 19 n 7 f 3
5 n Y f 3 20 n 7 f 3
6 n Y f 3 21 n 7 f 3
7 n % f 3 22 n 7 f 3
8 n Y f 3 23 n 7 f 3
9 n % f 3 24 n 7 f 3
10 n %Y f 3 25 n 7 f 3
11 n %Y f 3 26 n 7 f 3
12 n % f 3 y. n 7 f 3
13 n %Y f 3 28 n 7 f 3
14 n % f 3 29 n 7 f 3
15 n %Y f 3 30 n 7 f 3
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Q Q ‘:§
LUUNadauIn Nﬂﬁ&ﬂﬂﬁﬂ'\\‘lﬂ’]iﬁﬂ%ﬂ'}ﬂ'\lﬂﬂ

=} [PV %) I'4 qu [P =1 q'
T‘S\‘]l‘iﬁl%ﬂﬁﬁ&dﬁiﬂuﬂa%u'}%ﬂ ﬁ%&lﬁﬂ&dﬁﬂi&ﬂﬂ“ﬂ U,

2 R TR EUE 1y I (Nganana/Post-Test)
o A @ & A @ & @ o o v A o =
ﬂ’]%LLﬁ]\‘i:ﬂlaaa‘lJ‘ﬂmamw 30 Yo UuUpRaULUULTWE D8z 1 AL lﬁuﬂﬁﬂuﬂ’]l’ﬂiaﬁﬁwqﬂ

mnun (X) lunszawdnaey lasiendaaungniigaiissnikidiney

a1 LBaYAIN DL Fail laaafaaL
1 n % f 3 16 n 7 f 3
2 n %Y f 3 17 n 7 f 3
3 n % f 3 18 n 7 f 3
4 n % f 3 19 n 7 f 3
5 n Y f 3 20 n 7 f 3
6 n % f 3 21 n 7 f 3
7 n Y f 3 22 n 7 f 3
8 n Y f 3 23 n 7 f 3
9 n % f 3 24 n 7 f 3
10 n Y f 3 25 n 7 f 3
11 n % f 3 26 n 7 f 3
12 n % f 3 27 n %Y f 3
13 n %Y f 3 28 n 7 f 3
14 n % f 3 29 n %Y f 3
15 n %Y f 3 30 n %Y f 3
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Q Q ‘:§
LUUNadauIn Nﬂﬁ&ﬂﬂﬁﬂ'\\‘lﬂ’]iﬁﬂ%ﬂ'}ﬂ'\lﬂﬂ

= . 6 Y ay A
Tsal,sﬂuaaamayﬂamn%m ‘li%&lﬁﬂladﬁﬂisl’]‘ﬂ‘ﬂ U

L NP WIWENR e (NYUALAN/Pre-Test)
ALY TagaUNIBNAN 30 Ta Wudasaunuulane Tas: 1 azuun WHNETawiLeTaIrug

o A o A A a s o
nInuIn (X ) 1%ﬂi$@1’1‘]:+ﬂ’1(§18ﬂ I@maaﬂﬂw}a‘].l‘ﬂgﬂﬂqmwUG%%G@’]@I@U

TJan SYHRRR Foil SYHGRGR
1 n %Y f J 16 n g f 3
2 n % f 3 @ n 7 f 3
3 n % f J 18 n 9 f 3
4 n % f J 19 n 7 f 3
5 n %Y f 3 20 n 9 f 3
6 n %Y f 3 21 n ! f 3
7 n % f 3 22 n 7 f 3
8 n % f 3 23 n 9 f 3
9 n %Y a J 24 n 7 f 3
10 n % f J 25 n 9 f 3
11 n % f 3 26 n 9 f 3
12 n % f 3 27 n 7 f 3
13 n % f 3 28 n %Y f 3
14 n %Y f J 29 n Y f 3
15 n %Y f 3 30 n 9 f 3
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Q Q ‘:§
LUUNadauIn Nﬂﬁ&ﬂﬂﬁﬂ'\\‘lﬂ’]iﬁﬂ%ﬂ'}ﬂ'\lﬂﬂ

=} [PV %) I'4 09: (-9 =1 q'
T‘S\‘]l‘iﬁl%ﬂﬁﬁ&dﬁiﬂuﬂa%u'}%ﬂ ﬁ%&lﬁﬂl&dﬁﬂiﬂﬂﬂﬂ U

2 R TR EVE (1L I (N§aAILAN/Post-Test)
o A @ & A @ & @ o o v A o =
ﬂ’]%l,l,ﬁ]\‘i PagaUNIANAN 30 Vo L UUuUaRaULUULTWY 08z 1 AL lﬁuﬂﬁﬂuﬂ’]l’ﬂiaﬁﬁwqﬂ

mnun (X) lunszawdnaey lasiendaaungniigaiissnikidiney

a1 LBaYAIN DL Fail laaafaaL
1 n % f 3 16 n 7 f 3
2 n %Y f 3 17 n 7 f 3
3 n % f 3 18 n 7 f 3
4 n % f 3 19 n 7 f 3
5 n Y f 3 20 n 7 f 3
6 n % f 3 21 n 7 f 3
7 n Y f 3 22 n 7 f 3
8 n Y f 3 23 n 7 f 3
9 n % f 3 24 n 7 f 3
10 n Y f 3 25 n 7 f 3
11 n % f 3 26 n 7 f 3
12 n % f 3 27 n %Y f 3
13 n %Y f 3 28 n 7 f 3
14 n % f 3 29 n %Y f 3
15 n %Y f 3 30 n %Y f 3
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LUUFaUDNIAAMNSUARTauTwNITISa®

T5ai3anaaaNT U ADWILING FWASNANHNTN A /oo
%a ................................................. WINETA oo (ﬂﬁjlm@aa\‘i/Pre-Post Test)
dduss:  lisarietemang v adduzesmuenuRadivueninden andaidan 5 daden
ndasey 20 U
5 wugdy ﬁaﬂamﬁ?umaﬁ'ummﬁ@Lﬁuﬁaﬂﬂsﬂﬁaﬁ@maoﬁﬂL‘%ﬂumﬂﬁq@
4 winpfly  FeanuiuentuanufadiuremalfifauesiniFounn
3 wanef  feanutuesiuanudadiuniennfiaeunenindouhunans
2 wingfly  deanuiuentuanafafunionsfisaurasinSoutay

1 wneds  deenanuesinuanufaiuniamnljidausasmintaudasnge

WAnTINMIUUAN 5 4 3 2 1

2e
©
=»

2 v a [
1 UDNIVRBILILUNTLIRT

QI o = =4 " v =1 =
Suvinnunuilaslidasiiaufon

N

3 | T lunisvinsuediadun

4 | MUETILRTRINDUIA

5 P LETIURZ FINULIN

6 | Fgusinluianssnagisatingne

7 | Hfuesransz@elesu

8 | MNUENFAANNMNNIIDLNEATANINILAG

9 | sawnsununuiianglumsvienn

10 | Sumszudsanudula

11 | wgesanudaiuidulszlunide nuaInsau
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13 ?uﬂa‘imauaLLuwaaaguﬁaﬁﬂﬂﬂ%’uﬂgmm

14 | IWenudamununessdoauasnn

P 9 A o P
15 ﬂm:nmmmﬁlumﬂﬂﬂmumwammu‘[%mg@g&q@

16 mmaauqmmwmaamu‘n‘nﬁumu

17 | fhauasuanangunosinazastd

18 | FNun IS UNaURNILATUDIUANNATNRUA

19 Lﬁaﬁdﬂﬁwmﬁ@LLﬁ"LmLaaﬁ'uﬁ‘[ﬂva&iéTaoﬁQLﬁau

1 { 1 U J
20 mmﬁauuﬁ’lmmmaaﬂqﬂ%amu
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L T WINANR . (ﬂ@;wmuQN/Pre-Post Test)
o & i I o & \/ SL ) a = o A o A o A
MIuas: llsavieasasnany alutasmuanNfaAuTaIiniIun 1INAIRaN 5 aalRan
ndagay 20 T8
5 waneie  daanuiuannuanudaiiuniensdjufausesiniiouniniga
4 wanedy  Taanuunassnuanudatinriansljuiaausesinnzeuan
3wl deenunuesnuenufaiunsansljudauuasnnFoutunany
2 wedy  TeanunuennuaNNfaEunIansljufeusasinteuioy
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1 ey daanasueniuanudaiuniamsujiaauvesinSauiasnga

wanTIuMIU oA 5 4 3 2 1

2e
©
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VIR ISTUUNWLIA
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Surinnunuilas lidasdaufan
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P ULRI LA RINDULIAN
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Sawvlufansivetasaiaue

auatInIzesasu
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FUMTZUGD Elﬂ’J’]&lLﬁﬂJsLi]

11 | wgesanudaiuidulszluridasnuwainiiy

12 %’uﬂaﬂﬁamuaLLu:mauﬁauuﬁ'sﬁﬂﬂﬁuﬂ?dmu

13 %’uﬂaﬂﬁamuaLLuzmamguﬁaﬁﬂﬂﬂ%’uﬂ?amu

14 | IWenudamnunessdoauasnn

= v d' o R
15 ﬂﬂmmmeﬂumﬂmnmmwammu’twmgmgaqﬂ

16 mnaauqmmwmaamunnﬁumu

17 | fnuesuawnginmdiiagasld

18 | FNun IS UNaURNILATUDIUANNATRUA
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19 | WaiihanuRaudluesiuilaslidaalifion
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NMARNWIN 3

AT NUFNIAINTITRANNTDNAR BY (I0C) Zasunnmvamsisawslaaly \naied ne

AIVUAAIAIATIZRAMINFDAAADY (I0C) VDILABNIIVAMIITEUIMAANBA]

MTNUEAIAIATITRANAFaNAE 89 (I0C) LULNARELS ARAF NGNS MINI3IS awmsning

AT NUFAIANAIITRANNFIAAR DY (I0C) LuuFaUINANNTUARTaU IHNTITa%

MFREAIAIANNLINGT (D) BAZAIBIWIVI A (1) VOSULLNARDLIANAFNGNS
NINITITEME Ing

MTREAIAZURWHARNANE NNINTISauAEN NG fawiSam (Pre-test) LAz UAIS U
(Post-test) 2agwni3answsisandnunili 1 nlasunssanlaslfinaiadnta’

AN IUEAIALURBRATNANANIN TS BB INg NanSen (Pre-test) UazHastSan
(Post-test) WIRNISEuFWIsENANBTIT 1 ﬁTﬁ%ﬂﬂﬂsaa%mﬁu@:ﬁaﬂg

AT RAAIALUWHANNTUAAZaUTHAITIS YN NOLTUN (Pre-test) LazHnAILIB®
(Post-test) wainaRIwasINANTT 1 flasumssanlagldinaiadnye’

AT RAAIALUWHANNTURATOUTWNTISunN O WIS YN (Pre-test) LaznAILI B

v ] 1,
(Post-test) 2a9inisansuasandnsilii 1 ilasunssenandions
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' a ¥ o a v A & &
MW 9 ussFnaTIlianusaandas (I0C) vasunumiiantaiouilaslfinafiaanaa i
UsiflulasgiToimy 3 viw

fnny QL%mmm‘;ﬁ' 1 ;jl,%mmfyﬁ 2 QL%mmfyﬁ' 3  @110C
1. 1itaw
1.1 +1 +1 +1 1.0
1.2 +1 +1 +1 1.0
1.3 +1 +1 +1 1.0
1.4 +1 +1 +1 1.0

2. ﬁl@ﬂizaaﬁ

2.1 +1 +1 +1 1.0
2.2 +1 +1 +1 1.0
2.3 +1 +1 +1 1.0
2.4 +1 +1 +1 1.0
3. NANTIN
3.1 +1 +1 +1 1.0
3.2 +1 +1 +1 1.0
3.3 +1 +1 +1 1.0
3.4 +1 +1 +1 1.0
3.5 +1 +1 +1 1.0
4. dhude
4.1 +1 +1 +1 1.0
4.2 +1 +1 +1 1.0
4.3 +1 +1 +1 1.0

5. Y3zl UUNR
51 +1 0 +1 .67
5.2 +1 +1 +1 1.0
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a A a

39 10 UEAIANATITRAMNURDAAREY (I0C) °uamwumi%’@mﬂ%wjmmjwam‘ NuvzLin

U

v A '
losgizemgy 3 vhu

fnny QL%mmm‘;ﬁ' 1 ;jl,%mmfyﬁ 2 QL%mmfyﬁ' 3  @110C
1. 1itaw
1.1 +1 +1 +1 1.0
1.2 +1 +1 +1 1.0
1.3 +1 +1 +1 1.0
1.4 +1 +1 +1 1.0

2. ﬁl@ﬂizaaﬁ

2.1 +1 +1 +1 1.0
2.2 +1 +1 +1 1.0
2.3 +1 +1 +1 1.0
2.4 +1 +1 +1 1.0
3. NANTIN
3.1 +1 +1 +1 1.0
3.2 +1 +1 +1 1.0
3.3 +1 +1 +1 1.0
3.4 +1 +1 +1 1.0
3.5 +1 +1 +1 1.0
4. dhude
4.1 +1 +1 +1 1.0
4.2 +1 +1 +1 1.0
4.3 +1 +1 +1 1.0

5. Y3zl UUNR
51 +1 0 +1 .67
5.2 +1 +1 +1 1.0
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[ [ o £
M3 11 UFeIFNAITITAANUFEAARDY (I0C) TBILULNARDLIANATNNDINIINITII LY
P a o A :
mm ng Ndszdinlasfisoima 3 viw

Fosaufl QL%mmfyﬁ 1 QL%mmmV‘ﬁ' 2 QL%mmfy‘ﬁ' 3 @1 10C
1 0 +1 +1 0.67
2 +1 +1 +1 1.0
3 0 +1 +1 0.67
4 +1 +1 +1 1.0
5 +1 +1 +1 1.0
6 +1 +1 +1 1.0
7 +1 +1 +1 1.0
8 +1 +1 +1 1.0
9 +1 +1 +1 1.0

10 +1 0 +1 0.67
11 +1 +1 +1 1.0
12 +1 +1 +1 1.0
13 +1 +1 +1 1.0
14 +1 +1 +1 1.0
15 0 0 +1 0.33
16 +1 0 +1 0.67
17 +1 +1 +1 1.0
18 +1 +1 +1 1.0
19 +1 +1 +1 1.0
20 +1 +1 +1 1.0
21 +1 +1 +1 1.0
22 +1 +1 0 0.67
23 +1 +1 +1 1.0
24 +1 +1 +1 1.0
25 +1 +1 +1 1.0
26 +1 +1 +1 1.0
27 +1 +1 +1 1.0
28 +1 0 +1 0.67
29 +1 +1 0 0.67

+1 +1 1.0

w
o

+
N
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1319 11 (68)

Fomauf EE/L%U’J"IJ’RUU?; 1 ;jl,%mmmﬁ 2 ij“’ii'lmmzyﬁ 3 fin 10C
31 +1 +1 0 0.67
32 +1 +1 +1 1.0
33 +1 0 0 0.33
34 +1 +1 +1 1.0
35 +1 +1 +1 1.0
36 +1 +1 +1 1.0
37 +1 +1 +1 1.0
38 +1 +1 +1 1.0
39 +1 +1 +1 1.0
40 +1 +1 +1 1.0
41 +1 +1 +1 1.0
42 +1 +1 +1 1.0
43 +1 +1 +1 1.0
44 +1 +1 +1 1.0
45 +1 +1 +1 1.0
46 +1 0 +1 0.67
47 0 +1 +1 0.67
48 +1 +1 +1 1.0
49 0 +1 +1 0.67
50 +1 +1 +1 1.0
51 0 +1 +1 0.67
52 +1 +1 +1 1.0
53 0 +1 +1 0.67
54 +1 +1 +1 1.00
55 +1 -1 +1 0.67
56 +1 +1 +1 1.0
57 +1 +1 +1 1.0
58 +1 +1 +1 1.0
59 +1 +1 +1 1.0

60 +1 +1 +1 1.0
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@134 12 uRIANANATITRANNFEAAR RS (I0C) TaduLLFaLMNIaaNNSURaTaLlwM TN
P a v A ]
wﬂs:muimmdmmmry 3 Vit

Fosaufl QL%mmfyﬁ 1 QL%mmmﬁ 2 QL%mmfy‘ﬁ' 3 @1 10C
1 +1 +1 +1 1.00
2 +1 +1 -1 0.67
3 +1 +1 -1 0.67
4 +1 +1 0 0.67
5 0 0 0 0
6 0 +1 +1 0.67
7 +1 +1 +1 1.00
8 0 +1 +1 0.67
9 +1 0 +1 0.67
10 +1 0 +1 0.67
11 0 0 0 0
12 +1 +1 0 0.67
13 0 +1 +1 0.67
14 +1 +1 +1 1.00
15 0 0 0 0
16 +1 +1 +1 1.00
17 -1 +1 +1 0.67
18 +1 +1 0 0.67
19 +1 +1 +1 1.00
20 0 +1 +1 0.67
21 0 0 0 0
22 0 +1 +1 0.67
23 +1 0 +1 0.67
24 +1 +1 0 0.67
25 +1 +1 0 0.67
26 +1 +1 0 0.67
27 +1 +1 +1 1.00
28 0 +1 +1 0.67

N
©
o

+1 0 0.33
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1319 12 (68)

Fomauf QL%mmtyﬁ 1 ;jl,%mmzyﬁ' 2 ;jl,%'mmmﬁ 3 f1 10C
30 +1 +1 +1 1.00
31 +1 0 +1 0.67
32 +1 0 +1 0.67
33 0 +1 +1 0.67
34 +1 +1 +1 1.00
35 +1 0 +1 0.67
36 0 0 +1 0.33
37 0 +1 +1 0.67
38 +1 0 +1 0.67
39 0 0 0 0

40 0 +1 +1 0.67
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Q Q Qg
@139 13 LRAIANANVLINNNY (p) LAZANIWIRILLUA () VAILUUNARDLIANIRUNTNINNIT

Bounming
Fogoutaf ANaNNIY (p) ANBIWIILN (1)

1 0.77 0.41

2 0.43 0.51

3 0.67 0.46
4 0.47 0.39

5 0.63 0.42
6 0.57 0.46

7 0.47 0.46

8 0.47 0.43

9 0.60 0.45
10 0.53 0.43
11 073 0.44
12 0.47 0.45
13 0.43 0.53
14 0.67 0.49
15 0.53 0.60
16 0.63 0.43
17 0.60 0.47
18 0.40 0.39
19 0.40 0.48
20 0.37 0.46
21 0.73 0.37
22 0.53 0.37
23 0.47 0.38
24 0.63 0.47
25 0.43 0.41
26 0.67 0.50
27 0.60 0.42
28 0.43 0.41
29 0.53 0.42

30 0.50 0.49
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o £ ' o
AT 14 LRAIASLUUNARUONTINIM IS BB INen a3 e (Pre-test) Wazhadl3en (Post-test)
e A & o = ap A AV o A & 6
ma@%ﬂLiﬂuﬁ%NﬁUNﬂﬂEﬂﬂﬂ'1ﬂqﬂiﬂﬂﬁﬁaauiﬂﬂtﬂﬂuﬂﬂﬂmﬂl

auil - owSem (X,) 30 AzUuL WRIIUH (X,) 30 AZLLUH NaENd D WaEIENiNdIRes D’
1 10 21 11 121
2 11 23 12 144
3 14 27 13 169
4 12 24 12 144
5 19 28 9 81
6 13 22 9 81
7 10 20 10 100
8 12 25 13 169
9 14 26 12 144

10 19 28 9 81
11 11 22 11 121
12 13 23 10 100
13 15 25 10 100
14 20 29 9 81
15 11 23 12 144
16 20 29 9 81
17 15 26 1 121
18 12 22 10 100
19 16 27 11 121
20 11 22 11 121
21 12 23 11 121
22 21 29 8 64
23 13 23 10 100
24 13 25 12 144
25 10 23 13 169
26 17 28 11 121
27 19 29 10 100
28 15 25 10 100
29 12 24 12 144
30 16 25 9 81

X, =14.20 X, =24.87 >'D=320 ) D,=3468
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% £ ) o
AT 15 LEOIASLUUNATNNTNIMTS UMEN INuA S U (Pre-test) WATRAIS LY (Post-test)
o o & o =2 ap A AN v VA
PYDIUNLILUTUNTUUANBILN 1 ﬂi@iﬂﬂﬁiaaumuﬂwaﬂi

u

aull - rewSuu (X4) 30 Az RRISUW (X,) 30 AzLLLH ARG RN HAGIENTNEIRed D
1 10 16 6 36
2 9 16 7 49
3 13 20 7 49
4 10 15 5 25
5 15 21 6 36
6 16 22 6 36
7 20 27 7 49
8 11 16 5 25
9 12 17 5 25
10 12 16 4 16
11 20 25 5 25
12 22 28 6 36
13 13 17 4 16
14 12 17 5 25
15 18 24 6 36
16 17 24 7 49
17 10 15 5 25
18 14 18 4 16
19 21 28 7 49
20 9 15 6 36
21 16 22 6 36
22 13 17 4 16
23 14 19 5 25
24 19 25 6 36
25 12 17 5 25
26 20 27 7 49
27 14 22 8 64
28 16 23 7 49
29 19 25 6 36
30 15 20 5 25

X, =14.73 X, =20.47 Y D=172 YD, =1020
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AN379 16 LRAIAzLUUANNTURATaUIUATTIUADUITLY (Pre-test) LATHRITEU (Post-test)
e A & o =* ap A AV o v A A [
YDIBNLIVUTUNTHUAN LN 1Yﬂ@ﬁﬂﬂ?iﬁ@ﬂi@UITUHﬂ%ﬂﬂﬂmﬂﬁ

aull - rewSuu (X;) 100 AzUWH  WARIIBH (X,) 100 AZLL W19 D HaGENTNEIREd D
1 52 72 20 400
2 50 71 21 441
3 60 77 17 289
4 54 69 15 225
5 70 90 20 400
6 55 70 15 225
7 51 69 18 324
8 53 73 20 400
9 56 70 14 196

10 71 91 20 400
11 50 72 22 484
12 57 73 16 256
13 67 88 21 441
14 72 92 20 400
15 53 77 24 576
16 74 92 18 324
17 64 83 19 361
18 54 76 22 484
19 67 87 20 400
20 50 69 19 361
21 53 71 18 324
22 75 93 18 324
23 54 76 22 484
24 52 72 20 200
25 51 70 19 361
26 69 89 20 400
27 72 93 21 441
28 67 84 17 289
29 58 76 18 324
30 68 89 21 441

X, =59.97 X, =79.13 3 D =575 > D, =11175
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@134 17 uaadsnzunuanuTuAaTaulwMISuunauisew (Pre-test) LaTHAIIEH (Post-test)

o o & o =2 ap A AN v A
PDIUNLIUWTUNTUNANBIUN 1Yﬂ@§ﬂﬂﬁiaauﬂﬁwgwaﬂg

aAuN

' o o 2
NRGENNENNIRIRDY D

Aawi3un (X,) 100 AzUKS  RAEITBH (X,) 100 ALK Na@19 D
1 50 61 11 121
2 48 58 10 100
3 56 64 8 64
4 51 60 9 81
5 67 78 11 121
6 64 76 12 144
7 73 88 15 225
8 52 64 12 144
9 54 63 9 81
10 51 61 10 100
11 77 90 13 169
12 70 81 11 121
13 57 65 8 64
14 55 61 6 36
15 72 87 15 225
16 64 76 12 144
17 51 59 8 64
18 68 78 10 100
19 75 92 17 289
20 50 62 12 144
21 69 80 11 121
22 57 64 7 49
23 67 76 9 81
24 70 83 13 169
25 56 66 10 100
26 73 89 16 256
27 66 78 12 144
28 64 74 10 100
29 71 83 12 144
30 63 72 9 81
X, =62.03 X, =72.97 > D=328 3D, =3782
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