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Sarawut Jomnum. (2014). The Effects of Context-Based Learning about the Ratio and
Percentage on Mathematical Achievement, Critical Thinking Ability
and Learning Curiosity of Mathayomsuksa Il Students. Master’s Thesis, M.Ed.
(Secondary Education). Bangkok: Graduate School, Srinakharinwirot University.

Advisor: Dr.Sunisa Sumirattana, Assoc. Prof. Dr. Somchai Chuchat.

The purposes of this research were to compare student’s mathematical achievement
after obtaining Context-Based Learning to the criterion, and to compare student’s Critical
Thinking Ability and Learning Curiosity before and after obtaining Context-Based Learning.

The subjects of this study were 46 Mathayomsuksa Il students in the first semester
of the 2013 academic year from Srinakharinwirot University Prasarnmit Demonstration
School (Secondary). They were selected by using cluster random sampling technique. The
experiment lasted for 19 fifty minute periods. Research instruments included the lesson
plans for context-based learning about the ratio and percentage, the mathematical
achievement about the ratio and percentage test, the Critical Thinking ablilty test, and the
learning curiosity questionnaire. The data were statistically analyzed by using t-test for one

sample and t-test for dependent samples.

The findings were as follows:

1. The mathematical achievement of students after obtaining Context-Based
Learning was statistically higher than 70 percent criterion at the .01 level of significance.

2. The critical thinking ability of students after obtaining Context-Based Learning
was statistically higher than before learning at the .01 level of significance.

3. The learning curiosity of students after obtaining Context-Based Learning was

statistically higher than before learning at the .01 level of significance.
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2.1 ANNRNLVDIHARNNB NN TS 8%
ﬁ@’lﬁmwwmwaawaé’uqm%fmamsﬁm"l"?ﬁaﬁ
Jadu (Wilson. 1971: 648) lelwarnunursvasnasdugninienisisauian
AMAFEA3T INRaNB WOANTINENUNNSAFY (Cognitive Domain) oI uaNusINII0FIN
aadyan ANuiuazauda Tnldfang@nssuauiaias (Affective Domain) 8w baln
NAUAR mmjﬁﬂéﬁm%\a LATAMNRL
fnTUNnAnTIneunnIRas (Cognitive Domain) 3aaw (Wilson. 1971: 648-
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4 mmjmmfﬁ']Lﬁmﬁ'wﬁmﬁ%‘%a (Knowledge of Specific Facts) 1T
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TUZLIR U
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AN 1y (Knowledge of Principles, Rules, and Generalizations) Juanuawsalums
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2.3 anutnlalulassaisadiamans (Knowledge of Mathematical
Structure) A1 INNIANOANITNIZAUH LT uA1nWNIALNLINURUTAVITZ DU WIBUAS
lassaamafioadia

2.4 anuaansalunadasusduouiymianuuunie ldanuuunite
(Ability to Transform Problem Elements From One Mode to Another) Juanuainnsalunng

3 d' o v & v oA [ [} v &
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2.5 AMUTNINLUMIAAAALIIVBILAAHA (Ability to Follow a Line of
Reasoning) Juanusiunsalunissivuazidnladannuniadamans dsuandisldain
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2.6 anugnIalunsssuazinnulandilynineadiamaas (Ability
to Read and Interpret a Problem) Tagaufiaanuaansalutnioraaaudasnianndagaui
[ & A v A : a s A . @
Taanwmaninluuaug lasliinSouduuazfinnulanddymdenegluglvastaniny
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Wonnizuanmanityniuszdniunisuitdanildlasldonn wodnssuluszauinds
aaniiu 4 Uu a9
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3.2 anusanTalwnsideuLiay (Ability to Make Comparisons) L%
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3.3 anumunInlumyiiezidaya (Abilty to Analyze Data) Lilu
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laided a1luaa uazlaud (Eysenck; Arnold; & Meili. 1972: 6) laldaanunans
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1971 648-685) @8 AIWIANIIGIUNNIAAAIBITE (Computation) anudnla
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2.1 anwaeNI Mvaduuuaay
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3.7.2 sdvg lwilszinea
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WORAYNNEDNANIZAY .01 wAzAMUFINITNLUNMIAAaEITIN T MV BIRNITIUNIFDY
nauuandanuagng ifideidnynaaia
An1an Auan (2554: 89-92) laluIauifisuanusiansalunisfaed1ed
IV BIRNIUUTUNTHNAN BTN 2 IIMMIANTOWITIRIAUANE FAEUT LA TN UTITY
voainiFoungui ldTumsdamaFauiuuy 4MAT uazinFoungunldsunisdanmaisoud
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a v A £ = 1 n:l' ldl v o K v
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a A

Bidauun  (Edelman. 1997: online) ldl¥adnunuisves anuldizous
(Curiosity) 11 #aA210689NT (Need) ANNLTIIAW (Thirst) wiaanulaT (Desire) Tuaug

WATLAY; 138; Wae AuT1y (Kashdan; Rose; & Fincham. 2004: 291) na1179
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41 +1 +1 +1 1 | 61 +1 +1 +1 1
42 +1 +1 +1 1 | 62 +1 +1 +1 1
43 0 +1 +1 | 067 | 63 +1 +1 +1 1
44 +1 +1 +1 1 | 64 +1 +1 +1 1
45 +1 +1 +1 1 | 65 +1 0 +1 | 067
46 +1 +1 +1 1 | 66 +1 +1 +1 1
47 +1 +1 +1 1 | 67 +1 +1 +1 1
48 +1 0 +1 | 067 | 68 +1 +1 +1 1
49 +1 +1 +1 1 | 69 0 +1 +1 | 067
50 +1 +1 +1 1 | 70 +1 +1 +1 1
51 +1 +1 +1 1 | 71 +1 +1 +1 1
52 -1 +1 +1 033 | 72 0 0 0 0
53 +1 +1 +1 1 | 73 +1 +1 +1 1
54 +1 +1 +1 1 | 74 +1 +1 +1 1
55 0 0 0 0o | 75 +1 +1 +1 1
56 +1 +1 +1 1 | 76 +1 +1 +1 1
57 +1 01 +1 | 067 | 77 +1 +1 +1 1
58 +1 +1 +1 1 | 78 +1 +1 +1 1
59 +1 +1 +1 1 | 79 +1 +1 +1 1
60 +1 +1 +1 1 | 80 -1 0 +1 0

Aadanuuulszi@uanusiunsalunmifaagiiamyio nddasiaa

aa@ﬂﬁaoﬁuwﬂs:mﬁmaamﬁm lagRansanannen 10C > 50 i ldldddwndadrann

dnAnly F9aatRandaniial 10C gaq@hu@iamau Aawaz 15 78 373 60 T8 lagudaztad

@1 10C daud 0.67-1.00



127

@139 10 ddwasuun (r) vasuuudsziluanuaansnlunifaednelinsmno

Fafl r NANTINAIITINN Fafl r NANTINAIIIHN
@auﬁ 1 @auﬁ 2
1 0.47 Aalaan 16 0.48 Aalaan
2 0.53 Aalaan 17 0.22 gaaan
3 0.49 Aalaan 18 0.41 Aalaan
4 0.30 faaan 19 0.42 AaLian
5 0.42 Aalaan 20 0.43 Aalaan
6 0.39 Aalaan 21 0.58 Aalaan
7 0.48 Aalaan 22 0.16 gaaan
8 0.51 Aalaan 23 0.44 Aalaan
9 0.24 faaan 24 0.57 AaLian
10 0.29 aaaan 25 0.32 aaaan
11 0.53 Aalaan 26 0.26 gaaan
12 0.21 aqaan 27 0.22 aaaan
13 0.30 faan 28 0.40 AaLian
14 0.55 Aalaan 29 0.56 Aalaan
15 0.47 Aalaan 30 0.50 Aalaan
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Fafl r NANTINAIITINN Fafl r NANTINAIIIHN
@aw?i 3 @aw?i 4
31 0.30 faaan 46 0.30 faaan
32 0.14 gaaan 47 0.46 Aalaan
33 0.51 Aalaan 48 0.57 Aalaan
34 0.75 Aalaan 49 0.22 gaaan
35 0.66 Aalaan 50 0.71 Aalaan
36 0.30 Gaaan 51 0.49 Aalaan
37 0.53 Aalaan 52 0.61 Aalaan
38 0.17 faaan 53 0.71 AaLian
39 0.52 Aalaan 54 0.45 Aalaan
40 0.68 Aalaan 55 0.21 gaaan
41 0.68 Aalaan 56 0.30 gaaan
42 0.59 Aalaan 57 0.52 Aalaan
43 0.52 Aalaan 58 0.60 Aalaan
44 0.29 daaan 59 0.53 AaLian
45 0.47 Aalaan 60 0.30 gaaan

Aatdanuuulszdwanusunnlumifaagediiasmayio lawizdanladima

I (1) A9ud 0.39-0.75 TadudanaansasunninSsuwnianuainisalumsdaedei

%”ﬁmmﬂmgaLLa:@iﬂaanmnﬁ'uVLﬁ ITUI% 40 T (AaUAz 10 U9) ﬁmam@w@@ﬂizaaﬁms
0 leunta 1,2, 3,5, 6,7, 8, 11, 14, 15, 16, 18, 19, 20, 21, 23, 24, 28, 29. 30, 33, 34, 35,
37, 39, 40, 41, 42, 43, 45, 47, 48, 50, 51, 52, 53, 54, 57, 58 Laz 59
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! d ' 2 { % ' { o
a9 11 61 XX, Y X7 Aldlunamien s inaldunudnlugasmsmianuisaiuues

woudszifiwanusansalunsfaadeiiianyon

P
AUN

P
AUN

X X? X X?
1 11 121 24 25 625
2 8 64 25 17 289
3 17 289 26 6 36
4 17 289 27 12 144
5 9 81 28 37 1,369
6 12 144 29 32 1,024
7 24 576 30 24 576
8 25 625 31 26 676
9 23 529 32 24 576
10 19 361 33 32 1,024
11 13 169 34 37 1,369
12 30 900 35 39 1,521
13 7 49 36 26 676
14 13 169 37 7 49
15 18 324 38 10 100
16 11 121 39 24 576
17 38 1,444 40 28 784
18 9 81 41 20 400
19 37 1,369 42 8 64
20 36 1,296 43 9 81
21 34 1,156 44 32 1,024
22 10 100 45 25 625
23 16 256 46 23 529

DX =960 | > X*=24,650




130

@131 12 61 p wae g NFLUMIAITANUTaN WYL LU T I RANNFINNTA lUNTA

989NN T
Tail p q Pq Tan p q Pq
1 0.500 0.500 0.250 21 0.826 0.174 0.144
2 0.413 0.587 0.242 22 0.413 0.587 0.242
3 0.804 0.196 0.157 23 0.370 0.630 0.233
4 0.783 0.217 0.170 24 0.370 0.630 0.233
5 0.717 0.283 0.203 25 0.435 0.565 0.246
6 0.630 0.370 0.233 26 0.370 0.630 0.233
7 0.652 0.348 0.227 27 0.500 0.500 0.250
8 0.457 0.543 0.248 28 0.804 0.196 0.157
9 0.391 0.609 0.238 29 0.696 0.304 0.212
10 0.370 0.630 0.233 30 0.543 0.457 0.248
11 0.391 0.609 0.238 31 0.696 0.304 0.212
12 0.413 0.587 0.242 32 0.652 0.348 0.227
13 0.391 0.609 0.238 33 0.587 0.413 0.242
14 0.457 0.543 0.248 34 0.413 0.587 0.242
15 0.543 0.457 0.248 35 0.522 0.478 0.250
16 0.565 0.435 0.246 36 0.391 0.609 0.238
17 0.565 0.435 0.246 37 0.391 0.609 0.238
18 0.457 0.543 0.248 38 0.435 0.565 0.246
19 0.413 0.587 0.242 39 0.630 0.370 0.233
20 0.457 0.543 0.248 40 0.457 0.543 0.248
ERLY 9.22




131

mﬂ"]mmL%aﬁ'wnaoLLumh:Lﬁum’mmmmlumiﬁ@aﬂ'ﬁaﬁ%'ﬁmmﬂmimlﬁgm
KR — 20 (Kuder — Richardson)

r, = K 1_qu
tt k—l SZ

t

B r, W% auTeNuUaILUULIHIAN
k W% IUIUTaBILUDUTEL Y
p wnw  dadauzaddnyingnludanig
q wnw - daduvedivinialutanieg wia 1-p
p’ aA & v
S W% ANNLYIUTI MU0 INS UL U LU T2 N NIaUy

-

2.4 NZXZ _(ZX)Z

Taofi s, N(N-1)

il S, wns  anaudsdsnesnziusunlsfiunaty
DX unw NRTINUBIAUUULARzAURYBINL LTI
ady
X7 UNu WATINUBIALUWBLANZARSNTINIFD
N unu S wawinGeuninag

e 11 azld Y X =960 , S X’ =24650 , N =46
L NEX(3X)
‘ N(N-1)
_46(24,650)—(960)°
C o 46(46-1)
1,133,900 - 921,600
2,070
102.56
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anai 12 agld k= 40, Yopq = 922 , 87 = 10256

o & k
AU I, {1— Z?q}

T k-1 S,

_ 40 [, 922
C40-1] 102.56

40
= 2(1-0.09
39( )

40
= 22091
39( )

= 0.933
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a13749 13 @hé"’nﬁmmaa@ﬂﬁaoﬁuq@ﬂs:aaﬁmaamﬁ@ °uaaLmuﬂsuﬁuqmé'numﬂﬂﬁwf

o 4 mmﬁmﬁu@%‘mmm‘,ﬁmﬁ i | L 4 mmﬁmﬁu@%‘mmm‘,ﬁmﬁ fin
2ah 2ah
1 2 3 I0C 1 2 3 I0C
aoufl aoufl
1 +1 +1 +1 1 21 +1 +1 +1 1
2 +1 +1 +1 1 22 +1 +1 +1 1
3 +1 +1 +1 1 23 -1 +1 +1 0.33
4 +1 +1 +1 1 24 +1 +1 +1 1
5 0 0 0 0 25 +1 +1 +1 1
6 +1 +1 +1 1 26 0 +1 +1 0.67
7 +1 +1 +1 1 27 0 +1 +1 0.67
8 +1 +1 +1 1 28 +1 +1 +1 1
9 +1 +1 +1 1 29 0 +1 +1 0.67
10 +1 +1 +1 1 30 +1 +1 +1 1
11 0 0 +1 0.33 | 31 +1 +1 +1 1
12 +1 +1 +1 1 32 0 +1 0 0.33
13 0 +1 +1 0.67 | 33 +1 +1 +1 1
14 +1 +1 +1 1 34 0 +1 +1 0.67
15 +1 +1 +1 1 35 +1 +1 +1 1
16 0 +1 +1 0.67 | 36 +1 0 +1 0.67
17 +1 +1 +1 1 37 +1 +1 +1 1
18 0 0 +1 0.33 | 38 0 +1 +1 0.67
19 +1 +1 +1 1 39 +1 +1 +1 1
20 +1 +1 +1 1 40 +1 +1 +1 1
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o 4 mmﬁmﬁu@%‘mmm‘,ﬁmﬁ i | L 4 mmﬁmﬁu@%‘mmm‘,ﬁmﬁ fin
2ah 2ah
1 2 3 I0C 1 2 3 I0C

aoufl

41 +1 +1 +1 1 51 +1 +1 +1 1
42 +1 +1 +1 1 52 +1 +1 +1 1
43 0 0 +1 0.33 | 53 +1 +1 +1 1
44 0 +1 0 033 | 54 0 +1 +1 0.67
45 +1 +1 +1 1 55 +1 +1 +1 1
46 +1 +1 +1 1 56 +1 +1 +1 1
47 +1 +1 +1 1 57 -1 0 +1 0
48 +1 +1 +1 1 58 0 +1 +1 0.67
49 +1 +1 +1 1 59 +1 +1 +1 1
50 0 0 +1 0.33 | 60 +1 +1 +1 1

@T@LﬁaﬂLLuuﬂs:Lﬁuqmﬁﬂwm:MSﬂuj ﬁﬁ@hé"’nﬁﬂmwaa@ﬂﬁaaﬁuq@ﬂs:aaﬁmaa

M@ lagRansanannen 10C > 50 i lilwRdmudadauanniiuly 3saaifendans

@1 10C gaqﬂluu@iamau @awaz 15 99 373 45 T8 lagusazialen 10C @9us 0.67-1.00
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o] t o] t o] t
aaufl 1 aaud 2 aaufl 3
1 3.500* 16 1.815* 31 1.425
2 2.650* 17 2.626* 32 3.846*
3 2.872* 18 3.556* 33 4.878*
4 1.671 19 1.634 34 3.710*
5 2.034* 20 1.742* 35 1.840*
6 3.527* 21 1.824* 36 1.691*
7 1.342 22 3.472* 37 4472
8 3.916* 23 4.073* 38 2.735*
9 1.680* 24 3.312* 39 4.070*
10 1.731 25 3.934* 40 3.403*
11 2.082* 26 1.243 41 1.682*
12 3.585* 27 2.824* 42 1.726*
13 2.266* 28 3.458* 43 3.590*
14 1.693* 29 1.735* 44 1.702*
15 3.436* 30 1.412 45 4.617*

'
aa

fANIZAU .05 (t (5, 44) = 1.680)

s A a o 1A v v Aa o o P '
ﬂ@]LaElﬂLLUUﬂiZL&I%@JmaﬂEmﬂNLiﬂuE LANIEVBNUAIDIUIILUA (1) NILANATI

) L oA o @ Aaad ) & A & o A o o a Aa o
NUANIBYRIAUNNINANIZAL .05 ?Juv[,ﬂ sﬁGLﬂumﬂﬂﬁqwqjﬂﬁ]qLLuﬂuﬂLiﬂ%ﬂﬂ@lmaﬂ]ﬂ'mz

sl,s'll,‘%ﬂujgaLLa:ﬁ"]aaﬂmnﬁ'uVL@T aauaz 10 Ta 323 30 Ta lewnda 1,2, 3, 5. 6, 8, 11, 12, 13,
15, 16, 17, 18, 21, 22, 23, 24, 25, 27, 28, 32, 33, 34, 35, 37, 38, 39, 40, 43 L8y 45
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1 U 1 2 { { QI’ =) g 1 v
@139 1561 X x, 1 L X ¢ C, Lﬁamm'}m%awmaaLLuuﬂs:muqmaﬂwmﬂm‘%mug

v A
van

Y X, X (o}
1 141 485 1.173
2 154 556 0.899
3 137 439 0.688
4 152 552 1.105
5 154 552 0.810
6 152 550 1.061
7 151 525 0.652
8 149 513 0.675
9 155 557 0.771
10 157 571 0.781
11 154 562 1.032
12 153 547 0.847
13 157 581 1.003
14 149 509 0.586
15 163 629 1.143
16 166 644 0.999
17 153 545 0.802
18 156 568 0.866
19 157 587 1.137
20 155 559 0.816
21 159 587 0.831
22 154 556 0.899
23 152 548 1.016
24 151 535 0.874
25 154 556 0.899
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A1319 15 (fa)

Toh T X > X o
26 147 505 0.783
27 155 573 1.127
28 147 513 0.961
29 152 556 1.194
30 152 544 0.928

Pk 27.357

‘Vnﬂ?q&lL%aﬁuﬁlEl\?LLUUﬂizLﬁ%Qmé’ﬂHm$lﬂﬁﬂu§ I@ﬂl‘f@j@?ﬂq?%qﬁq
gulszdntuean (a - Coefficient) 1adasauila (Cronbach)

k > 6’
i
k—1 C.

18 a Nk JNUIEENDVEIANNLTONY
k UK wInTaluul e
2 v
(o} Nk anNuUsUTIueInzuwkIeTe
2 a < @
o, Nk anNLUIUTIBueInzusku Ul i wnIaly
2
A 2 NZXZ_(ZX)
las? O o —
N
Wa Y x W% NATINNIRNATBIASUBBLUUU T AU IaTy

2 & ] o o
ZX LN NRIIUVNRUAUBIASHEURLARCAULINNIRIRD

N N INWIBLNLTUUNIANG

MM k = 30, 20 = 27.357, © = 211.797

L 30 [, 27357
30-1] 211797

= 0.901




AMARWKIN Y

mtm%uazwamﬁmi'lzﬁifaﬂa

v

sﬁ’cﬁ'ﬂﬁ’]Lauaﬂ:LLuuLLa:wamﬁme:ﬁ*’ﬁagamﬁmnmﬁﬁm’]uﬁﬁﬁuﬁaﬁ

2

=

1. QzUUWNAFNONENINIsEouiTe diamansuasin Seutudsendnudi 3 4
ldsunsdansGeuileslduundugu Fasdamauuaziona: LAzRANTIATzRTaYa
Wisusunumnmsisosss 70

2. azunsuazNant3uuisuaNusINsalunsfaed i3 TM Y Me9
niSeutuisuafneii 3 dauuaznad lasunsaansdouilasldusundugu 3o
2ATIEINLAZIBLAL

3. ﬂ:LLuuLLﬂzNaﬂ’]iLﬂ%ﬂULﬁm_lﬂmﬁmﬂmﬂlﬁL%ﬂu?ﬂadﬁﬂL%Uu%uﬁﬁﬂuﬁﬂﬂﬁﬂﬁ 3
Aauuaznadlasumadamaieuilaslguiundugu Fasdamdauuaziosas
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Q Qs a =Y L= g; L= {
@139 16 ATULUBNATUONDINWMIIEWITINHAMEaT (X) VeInnSaurwisaouansin 3

AV ve [ a v A & A @ ' o
Ylvlﬂiﬂﬂﬂi‘ﬂ@ﬂﬂiﬁﬂuﬁ@]Ul“ﬁﬂiUﬂLﬂuﬁﬂu LI INLLNSIDUNS

(AZULULAN 25 AL

ﬂu‘ﬁ X X2 ﬂu‘ﬁ X X2
1 20 400 24 19 361
2 18 324 25 19 361
3 18 324 26 15 225
4 22 484 27 18 324
5 14 196 28 17 289
6 15 225 29 22 484
7 20 400 30 19 361
8 16 256 31 20 400
9 20 400 32 14 196
10 21 441 33 16 256
11 15 225 34 22 484
12 23 529 35 25 625
13 18 324 36 » 289
14 23 529 37 21 441
15 15 225 38 22 484
16 24 576 39 17 289
17 23 529 40 25 625
18 17 289 41 24 576
19 20 400 42 19 361
20 20 400 43 24 576
21 16 256 44 19 361
22 21 441 45 21 441
23 16 256 46 23 529
> X =893 > X? = 17,767
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=i a 5 £ a a a [ 4 o A & £ = A A
TN UNARNON TN NI TUUITIA A AN RO TVDIBNIIIUTUNTEUAN BTN 3
%é’ﬂﬁ%’unﬁaﬁ'@ﬂﬁﬁﬂuﬁ@Ul%u%uﬂLﬂugﬁu 398aNFIBLATTEUR: AULNIM (Fa8az 70)

laoltai@ t-test for One Sample

t = X;“O . df = n-1
Jn
da o unw  enadanleRansonl t — Distribution
X WN% c—n’%aﬁwaomjwé’uama
W, unu enadeflfdwnmet Savas 70)
S U shul,ﬁmmummgmmaomjuﬁ’saﬂ’m
n unw - SwantinGeulungudaating

{ a — o =£ a a %
ﬂqLﬂaﬂLﬂ"ﬂﬂm@l (X)TaﬂﬂzLLuuNaaNﬂﬂﬁﬂqﬁﬂ']iL%Uu']“ﬁqﬂm@ﬂqﬁ@]gTaﬂuﬂL%ﬂu

& o = ap A o V] oo [ a v a & A [ . @
TUNTLNANWIUN 3 %a\‘]v[,@illﬂ’]i"ﬂ@ﬂqilﬁﬂuﬁ@USL?T]J?UV]L']JHE']% LIDVEAIMRIWLLNSIDYURNE

mvl,@i”ﬁ)’mgm

ol
N
>~

893
46
19.41

{ @ £ a A
ﬁ?uLﬁUﬂLUu&n@iEqu (S)maﬂﬂzLLuuNaﬁNﬂVlﬁﬂqﬂﬂ']iL%Elu']“ﬁ"lﬂm@lﬂqﬁ@%’ﬂaﬁ
v a & o = A A o V] v o a v a & A [ \
WNLIUUTWNTLNANWLN 3 %a\‘]‘l@iﬂﬂqiﬁ]@ﬂqiLiﬂuﬁT@Uslﬂjllill'ﬂLﬂuﬁ"lu LIDVOAIMRIULNS

faua mvl,@i”ﬁ)’mgm

2 X - (XX)

n(n-1)

_46(17,767)—(893)
- 46(46-1)

19,833
2,070

= 3.10
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flesan X =19.41

, =175 , s =310 , n=46
GaTo ¢ = XTh
S
Jn
_19.41-175
3.10
a6
= 4.19

Aa

(@INDAVaY t IIMNETWNIUANUDY t 1N 2.412 NzaURBRIANINRDAN
01la df = 46 -1 = 45)



A1 17 AzUBRANNFINITDIuNIARag I TIY M RNIS uTRI TN AN TN 3
daw (X,) uazndd (X,) teiunsdanistoulasldiiondugu esdandiu
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LR IDHAY
audl X, X, D D2
1 11 21 10 100
2 10 24 14 196
3 5 26 21 441
4 22 32 10 100
5 27 31 4 16
6 19 31 12 144
7 22 31 9 81
8 16 26 10 100
9 24 32 8 64
10 23 31 8 64
11 17 28 11 121
12 9 26 17 289
13 13 25 12 144
14 17 31 14 196
15 22 32 10 100
16 19 33 14 196
17 19 27 8 64
18 8 22 14 196
19 12 27 15 225
20 10 23 13 169
21 11 22 11 121
22 9 23 14 196
23 18 27 9 81
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ﬂu‘ﬁ X, X, D D2
24 8 22 14 196
25 18 28 10 100
26 19 37 18 324
27 20 27 7 49
28 21 30 9 81
29 8 19 11 121
30 10 22 12 144
31 10 28 18 324
32 11 26 15 225
33 22 33 11 121
34 6 21 15 225
35 31 34 3 9
36 12 23 11 121
37 8 23 15 225
38 11 26 15 225
39 12 25 13 169
40 12 26 14 196
41 8 21 13 169
42 8 26 18 324
43 20 29 9 81
44 17 27 10 100
45 22 28 6 36
46 22 31 9 81
> X=1,243 > D=544 3 D* =7,050
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= = a | Ao v A & o = a) A
wWinuifisuanusausalumsfeadaiiiasmgimesnnisausudsendnsn 3
dauuaznadlasumatamateuilaslduioniugin Gesdansuuazievas laoldaid -

test for Dependent Samples

t = 2D
J“ZD2—(2D)2 df=n-d

n-—1
Ga wnu  enadanleRansanle t — Distribution

> D’ unk  WEIINVBIANNUANGIIITAININTUUBNITNAFOL
WA LLa:ﬂ'aﬂﬁ%’umsﬁ'@msﬁﬂujl,l,@iazﬂ'ﬂﬂﬁﬂéﬁaao
(Z D)2 UK WATINVBIANNLANGIIIZRINNALULUUNNITNO RO
WA LLa:ﬂ'auVL@T%'ﬂJﬂ'ﬁfﬁ'@ﬂ'm%ﬂujﬁzmmUﬂﬁ'}é'aaaa
n UN%  SIWINUN L‘%ﬂu‘lumjué”aama

fasn ¥D=544 , ¥ D’=7,050, (XD)'=295936, n=46
D
\/nZDZ—(ZD)Z
n-1
544
46(7,050)—295,936
\/ 46-1
544
324,300-295,936
\/ 45

AI9h% t -

544

25.12
21.66

Aa

(@NINDAVaY t IIMETINIIUANUDY t 1IN 2.412 NezaURBRIAUNINEDAN
01188 df = 46 -1 = 45)
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A7 18 AUBUANNFINITDLIUNMIANLITINTHYI T NI FUANNLTaT aTad
unssdayauaznIFInavasiniTouTWIToNANINDN 3 fow (X,) waznad (X,) a3y

matamaGeuilasltuiuniugiu Gasdansuwuaziona:

Al X, X, D D2
1 2 2 0 0
2 1 3 2 4
3 2 4 2 4
4 2 5 3 9
5 0 6 6 36
6 1 6 5 25
7 3 5 2 4
8 1 4 3 9
9 6 9 3 9
10 1 4 3 9
11 2 6 4 16
12 2 6 4 16
13 3 4 1 1
14 5 8 3 9
15 2 6 4 16
16 2 6 4 16
17 2 7 5 25
18 1 6 5 25
19 2 6 4 16
20 2 8 6 36
21 3 6 3 9
22 2 5 3 9
23 0 4 4 16
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A1319 18 (fa)

16
16

16

16

16

36

16

=505

P

=135

D

10

AUN
24

25
26

27

28
29
30
31

32
33
34
35
36
37

38
39
40

41

42

43

44

45

46

3 X =300
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wWisuisuanusiuisalunisfieedelinsmgimawnisaagunuiiizede
Y LA daﬁagmm:msé’amm AIUNITUWTUNTUNAN BTN 3 AOULISHAS LATUNITIANT

L‘%ﬂuﬁ@ﬂ%ﬁumﬂugm Sasaaannazsosas lauldaiia ttest for Dependent Samples

t = 2D
J“ZD2—(2D)2 df=n-d

n-—1
Ga wnu  enadanleRansanle t — Distribution

ZD2 B WAIINVDIANULANGNNTZRINAZUBBNINA RO
%é’aLLa:ﬂ'aﬂﬁ%’umsﬁ'@msﬁﬂuju@ia:g}'ﬂﬂﬁﬂéi'oaao

(ZD)2 UK WATINVBIANNLANGIIIZRINNALULUUNNITNO RO
%é’aLLa:ﬂ'auVL@T%'ﬂJﬂ'mﬁ'@ﬂ'm%ﬂujﬁv'mmﬂﬂﬁ'}é'aaaa

n wnn ﬁwumﬁhf%au‘lun@ué’aaﬂw

ifasan Y D=135, YD*=505, (XD)=18225, n=46
D
\/nZDZ—(ZD)Z

n-1
135
\/46(505)—18,225
46 -1
135
\/23,230—18, 225
45

AI9h% t -

135
10.55
12.80

Aa

(@INDAVaY t IIMNETINIIUANUDY t 1IN 2.412 NezaunBRIAUNINEDAN
01188 df = 46 -1 = 45)
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1719 19 AzURUANNIINIDIUNIAAREITTN T I dunsdafuaTUEBuDugiy
o A g; U = | ldl 1 o s o a ¥
vasiniFeuTUiTENANIN TN 3 fow (X,) uaznad (X ,) ldsunsdanasouilaold

UIumidugiu Besaansiuuaziauay

Al X, X, D D2
1 4 4 0 0
2 3 3 0 0
3 1 5 4 16
4 1 5 4 16
5 4 7 3 9
6 2 6 4 16
7 1 3 2 4
8 1 2 1 1
9 3 7 4 16
10 0 4 4 16
11 4 5 1 1
12 4 5 1 1
13 4 8 4 16
14 5 6 1 1
15 0 5 5 25
16 0 3 3 9
17 4 5 1 1
18 5 8 3 9
19 3 8 5 25
20 3 6 3 9
21 5 7 2 4
22 1 5 4 16
23 2 3 1 1
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A1319 19 (fa)

25

25

16
16
16

25
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Wasan YD=119, YD*=409, (XD)'=14161, n=46
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n-1
119
46(409)—14,161
\/ 46-1
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Al X, X, D D2
1 4 8 4 16
2 1 6 5 25
3 2 7 5 25
4 2 7 5 25
5 2 9 7 49
6 2 7 5 25
7 3 8 5 25
8 5 10 5 25
9 2 7 5 25
10 5 9 4 16
11 1 7 6 36
12 3 9 6 36
13 2 4 2 4
14 1 5 4 16
15 2 9 7 49
16 4 5 1 1
17 6 7 1 1
18 6 6 0 0
19 1 6 5 25
20 1 5 4 16
21 4 7 3 9
22 3 8 5 25
23 4 7 3 9
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iasan Y D=147, YD*=631, (XD)'=21,609, n=46
D
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n-1
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\/ 46-1
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Al X, X, D D2
1 1 7 6 36
2 6 10 4 16
3 3 6 3 9
4 5 6 1 1
5 4 6 2 4
6 6 7 1 1
7 1 6 5 25
8 3 6 3 9
9 1 4 3 9
10 4 7 3 9
11 1 5 4 16
12 2 6 4 16
13 0 7 7 49
14 1 6 5 25
15 1 6 5 25
16 2 7 5 25
17 0 4 4 16
18 1 5 4 16
19 2 6 4 16
20 3 7 4 16
21 0 6 6 36
22 0 3 3 9
23 2 5 3 9
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D
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n-1
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\/ 46-1
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ﬂuﬁ X, X, D D2
1 87 105 18 324
2 95 99 4 16
3 114 118 4 16
4 107 119 12 144
5 103 118 15 225
6 114 120 6 36
7 107 124 17 289
8 89 100 11 121
9 86 104 18 324
10 63 105 42 1,764
11 82 101 19 361
12 88 102 14 196
13 103 115 12 144
14 126 121 -5 25
15 103 119 16 256
16 103 116 13 169
17 108 120 12 144
18 116 119 3 9
19 101 112 11 121
20 87 106 19 361
21 89 98 9 81
22 89 97 8 64
23 86 102 16 256
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Aufl X, X, D D2
24 87 100 13 169
25 85 108 23 529
26 81 102 21 441
27 87 103 16 256
28 81 108 27 729
29 103 114 11 121
30 121 124 3 9
31 126 134 8 64
32 104 115 11 121
33 113 128 15 225
34 110 116 6 36
35 107 110 3 9
36 82 94 12 144
37 87 97 10 100
38 83 97 14 196
39 83 106 23 529
40 107 115 8 64
41 105 115 10 100
42 105 118 13 169
43 87 110 23 529
44 86 97 11 121
45 82 103 21 441
46 103 110 7 49

YX=5064 | YD=603 | ¥D*=10,597
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ﬂu‘ﬁ X, X, D D2
1 32 36 4 16
2 27 41 14 196
3 19 37 18 324
4 30 36 6 36
5 27 43 16 256
6 26 30 4 16
7 24 36 12 144
8 26 36 10 100
9 28 34 6 36
10 23 31 8 64
11 27 37 10 100
12 33 38 5 25
13 25 28 3 9
14 22 29 7 49
15 30 32 2 4
16 30 34 4 16
17 29 32 3 9
18 26 30 4 16
19 30 33 3 9
20 25 33 8 64
21 34 37 3 9
22 33 38 5 25
23 33 35 2 4
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Aufl X, X, D D2
24 35 36 1 1
25 34 36 2 4
26 29 32 3 9
27 41 42 1 1
28 33 36 3 9
29 34 36 2 4
30 25 40 15 225
31 32 38 6 36
32 32 34 2 4
33 31 35 4 16
34 32 32 0 0
35 42 43 1 1
36 43 43 0 0
37 37 37 0 0
38 40 40 0 0
39 34 37 3 9
40 36 45 9 81
41 33 43 10 100
42 33 39 6 36
43 38 48 10 100
44 44 49 5 25
45 35 39 4 16
46 44 47 3 9

> X=1,703 > D=247 > D*=2,213
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D
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n-1
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dn:ll 1 a [ a s Y A I ‘ﬂ' a 1
U9 3 flow (x,) uazndd (X ,) ldsunsdanadouileslsuiomiugu Sesdandim

LR THAY
ﬂu‘ﬁ X, X, D D2
1 29 35 6 36
2 32 32 0 0
3 21 33 12 144
4 29 33 4 16
5 31 24 -7 49
6 31 36 5 25
7 33 39 6 36
8 30 33 3 9
9 23 34 11 121
10 30 33 3 9
11 28 33 5 25
12 33 33 0 0
13 32 35 3 9
14 30 35 5 25
15 25 32 7 49
16 29 33 4 16
17 29 32 3 9
18 29 33 4 16
19 37 33 -4 16
20 30 37 7 49
21 32 32 0 0
22 22 39 17 289
23 25 32 7 49
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Aufl X, X, D D>
24 34 38 4 16
25 36 45 9 81
26 37 39 2 4
27 38 41 3 9
28 41 44 3 9
29 34 34 0 0
30 43 44 1 1
31 39 39 0 0
32 34 40 6 36
33 37 45 8 64
34 37 43 6 36
35 42 41 -1 1
36 35 46 11 121
37 34 37 3 9
38 28 39 11 121
39 40 41 1 1
40 87 38 1 1
41 43 41 -2 4
42 37 37 0 0
43 33 44 11 121
44 41 40 -1 1
45 38 39 1 1
46 41 38 -3 9

> X =1,704 > D=175 > D =1,643
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n-1
175
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\/ 461
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LR IDHAY

audl X, X, D D2
1 26 32 6 36
2 26 35 9 81
3 23 35 12 144
4 28 31 3 9
5 28 35 7 49
6 31 36 5 25
7 30 35 5 25
8 30 35 5 25
9 31 35 4 16
10 36 36 0 0
11 26 32 6 36
12 21 34 13 169
13 30 34 4 16
14 30 37 Y/ 49
15 28 33 5 25
16 27 30 3 9
17 24 30 6 36
18 34 34 0 0
19 28 33 5 25
20 28 36 8 64
21 23 29 6 36
22 26 31 5 25
23 29 39 10 100
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Aufl X, X, D D2
24 34 41 7 49
25 33 37 4 16
26 37 43 6 36
27 35 35 0 0
28 36 36 0 0
29 35 40 5 25
30 39 35 -4 16
31 36 33 -3 9
32 35 38 3 9
33 35 39 4 16
34 35 40 5 25
35 42 37 5 25
36 43 35 -8 64
37 34 44 10 100
38 35 37 2 4
39 34 42 8 64
40 32 ;| 0 0
41 38 36 -2 4
42 37 39 2 4
43 36 32 -4 16
44 28 39 11 121
45 43 41 -2 4
46 41 49 8 64

> X=1,657 > D=181 > D =1,671
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