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58910171: MAJOR: MATHEMATICS TEACHING; M.Ed. (MATHEMATICS TEACHING)
KEYWORDS: COOPERATIVE LEARNING MANAGEMENT WITH TEAM-GAME-

TOURNAMENT (TGT) TECHNIQUE/ OPEN-ENDED PROBLEMS/

MATHEMATICS LEARNING ACHIEVEMENT/ MATHEMATICAL

PROBLEM

PIRAPUT SAWANGSUK: RESULTS OF COOPERATIVE LEARNING

MANAGEMENT WITH TEAM-GAME-TOURNAMENT (TGT) TECHNIQUE AND OPEN-
ENDED PROBLEM ON RATIOS AND PERCENTAGES TOWARD MATHEMATICS
LEARNING ACHIEVEMENT AND MATHEMATICAL PROBLEM-SOLVING ABILITY OF
GRADE 7 STUDENTS. ADVISORY COMMITTEE: KHANITTHA PROMLUANG, Ph.D.,

APUNCHANIT JENJIT, Ed.D. 248 P. 2020.

The purposes of this research were; to compare mathematical learning achievement,
and to compare mathematical problem solving ability of the students after using cooperative
learning management with team-game-tournament (TGT) technique and open-ended problem of
70 percent criterion. The sample group was 38 students of grade 7 in the second semester of 2019
academic school year at Bangpakong Brovonvittayayon School, who were selected by a cluster
random sampling technique, The instruments of this research consisted of six lesson plans, a
mathematical learning achievement and a mathematical problem-solving ability. The statistics for
analyzing the data were means, standard deviation and t-test for one sample.

The research results were that the mathematical learning achievement of the students
after learning with cooperative learning management with team-game-tournament (TGT)
technique and open-ended problem was higher than the 70 percent criterion at .01 level of
significance, and were the mathematical problem-solving ability of the students after learning
with cooperative learning management with team-game-tournament (TGT) technique and open-

ended problem with a 70 percent criterion at .01 level of significance.
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M3190 A-1 MANuINAumasaza eI UNIATIUNALUDILNUNTIANTEoUT

1 A a 1 LY 1 v ) d‘d ' [ Q(
LL‘U‘Ui’JiJiJfJIﬂ‘t’JWIﬂUﬂﬂQiJLHN‘UH (TGT) ﬁ’)i]ﬂﬂﬂi}}lﬁ']ﬂa"lﬂlﬂﬂﬂimﬂWaﬁilf]‘ﬂ‘ﬁ

a J a Jd o
“I/INﬂ'lﬁldﬁfﬂ!ﬂﬂ!@lﬁWﬁ@l3LLa$ﬂ'311Jﬁ'lll'lﬁﬂGluﬂWﬁL!f%}ﬂﬂJuﬁ'l‘l’]Nﬂmﬂﬁ'lﬁﬂﬁHﬂﬁit’lu

g}/ 9 = ~ d'
FUNTONANYIUN 1

e .
. . . . . R T T
W = Y =} =} = =
peuMIIaMsBens  auil audl  aull  Aaudl aud >R
— MAIFIU (S)
1 2 3 4 5 N

1 4.7 4.5 4.5 4.6 4.9 4.64 0.17

2 45 44 44 49 45 4.54 0.21

3 4.8 4.6 4.5 43 4.6 4.56 0.18

4 42 45 44 44 47 4.44 0.18

5 45 45 45 43 45 4.46 0.09

6 44 45 45 44 42 4.42 0.12

39U 4.51 0.16

{ 1 % U Q( a
A5199 -2 Fnﬂ’JTNﬁﬂﬂﬂé}@QﬂJ@QLLUU‘VIﬂﬁ@U’mNﬁﬁﬂi]ﬂ‘ﬁﬂ?\iﬂ”liﬁﬂl!ﬂﬂ!@lﬁ?ﬁ@l%

(3949 90918 daaiutaziosay

Y 4 fiFemy
Vo 2 o o o o rr 10C
AT AuN2 AN 3 AN 4 AN 5

1 +1 +1 +1 +1 +1 5 1
2 0 +1 +1 +1 +1 4 0.8
3 +1 +1 +1 +1 +1 5 1
4 +1 +1 +1 +1 +1 5 1
5 +1 0 +1 +1 +1 4 0.8
6 +1 +1 +1 +1 +1 5 1
7 +1 +1 +1 +1 +1 5 1
8 +1 +1 +1 +1 +1 5 1
9 +1 +1 +1 +1 +1 5 1
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4 fiemay
Vo 3 3 3 3 TR 10C
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5

10 +1 +1 +1 +1 +1 5 1
11 +1 +1 +1 +1 +1 5 1
12 +1 +1 +1 +1 +1 5 1
13 +1 -1 +1 +1 +1 3 0.6
14 +1 -1 +1 +1 +1 3 0.6
15 +1 -1 +1 +1 +1 3 0.6
16 +1 +1 +1 +1 +1 5 1
17 +1 0 +1 +1 +1 4 0.8
18 0 -1 +1 +1 +1 2 0.4
19 +1 +1 +1 +1 +1 5 1
20 +1 +1 +1 +1 +1 5 1
21 +1 -1 +1 +1 +1 3 0.6
22 +1 +1 +1 +1 +1 5 1
23 +1 +1 +1 +1 +1 5 1
24 +1 +1 +1 +1 +1 5 1
25 +1 -1 +1 +1 +1 3 0.6
26 +1 +1 +1 +1 +1 5 1
27 +1 -1 +1 +1 +1 3 0.6
28 +1 -1 +1 +1 +1 3 0.6
29 +1 -1 +1 +1 +1 3 0.6
30 +1 -1 +1 +1 +1 3 0.6
37 +1 +1 +1 +1 +1 5 1
38 +1 +1 +1 +1 +1 5 1
39 0 +1 +1 +1 +1 4 0.8
40 +1 +1 +1 +1 +1 5 1
41 +1 +1 +1 +1 +1 5 1
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4 fiemay
Yot - - ; ; YR 10C
ANl Aaun2  Aui3 AUN4  AuNS
42 +1 +1 +1 +1 +1 5 1
43 +1 +1 +1 +1 +1 5 1
44 +1 +1 +1 +1 +1 5 1
45 +1 -1 +1 +1 +1 3 0.6
46 +1 +1 +1 +1 +1 5 1
47 +1 +1 +1 +1 +1 5 1
48 +1 +1 +1 +1 +1 5 1
49 +1 +1 +1 +1 +1 5 1
50 +1 +1 +1 +1 +1 5 1
51 +1 +1 +1 +1 +1 5 1
52 +1 0 +1 +1 +1 4 0.8
53 +1 0 +1 +1 +1 4 0.8
54 +1 +1 +1 +1 +1 5 1
55 +1 -1 +1 +1 +1 3 0.6
56 +1 +1 +1 +1 +1 5 1
57 +1 -1 +1 +1 +1 3 0.6
58 +1 +1 +1 +1 +1 5 1
59 +1 +1 +1 +1 +1 5 1
60 +1 +1 +1 +1 +1 5 1
nde 0.89
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MR A-3 AanudeandesveILuUnageuiannuansa lumsudlymmndiamans

3949 90518 daaiutazsosay

4 fiFemy
Yot 5 ; ; ; ; yr  loC
AN Aui 2 AU 3 AUN4  Auis
1 +1 +1 +1 +1 +1 5 1
2 +1 +1 +1 +1 +1 5 1
3 0 +1 +1 +1 +1 4 0.8
4 +1 +1 +1 +1 +1 5 1
5 +1 +1 +1 +1 +1 5 1
6 +1 +1 +1 +1 +1 5 1
7 +1 0 +1 +1 +1 4 0.8
8 +1 +1 +1 +1 +1 5 1
9 -1 +1 +1 +1 +1 5 1
10 +1 +1 +1 +1 +1 5 1
Infig 0.96
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1

, . m m
Y A
gaszaan Uoil L
ANNENNIE  BIHIVIIUD
1. UREoUTINI0UoNANUNIEUDIOATIaIU 1A 1% 0.63 0.34
2 0.59 0.14
2. pFUAITRIUOATIEIULNUMTITeumen 3 0.47 0.09
unaaos)Sunald 4 0.56 0.37
3. WRTIUAINITDHIOATIAIUNMINUDATIAIU 5 0.36 0.26
Amviualidld 6* 0.53 0.31
4. inFeumINIonTIaoUNBAITIaIUNMHUA 1T 7% 0.44 0.43
I @ [ A 1w A 1
Wusasiaruiminuvise lu 8 0.53 0.37
Y= 79 Y o J Y
5. unisuansalszgnalaonsiaiulumsun 9% 0.53 0.26
Tymld 10 0.49 0.06
6. UNGFEUAINTOVIUDATITIUYDITIUIUKAY ) 11 0.39 0.26
PMununumsnfFeumeudsunavatelsna 12% 0.34 0.34
Ammual e
=1 79 Y o 1 Y
7. dnieuaInlsegnalsoasaiulumsun 13% 0.46 0.29
TyrnineInuoaaIuveITIuIURaIe 9 31U 14 0.54 0.23
&
8. 1NITIUAINITOUOAANUWIGUDITATIUATY 15 0.43 0.17
16* 0.43 0.40
9. WnFeumuToesuIeaNunIIsURIdaaIuld 17% 0.44 0.37
18 0.41 0.09
10. dnESeuausomsuaununualtea s lu 19% 0.43 0.23
daau'ld 20% 0.53 0.37
21 0.44 -0.03
22% 0.50 0.26
23 0.36 0.26
24 0.46 0.17
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1

. A i
gailszasn Yot L

ANNENNNEY 51109 IUN
1. vdnBeuanslizgna lddadiuasalumsudlond 25 0.40 0.17
Tamld 26* 0.41 0.26
27%* 0.60 0.51
28%* 0.51 0.34
29 0.49 0.17
30 0.56 0.14
12. iniFouamnidszgnalsdaaiunndu 31% 0.53 0.43
TumsudTandilamla 32 0.51 0.17
33 0.61 0.09
34%* 0.54 0.34
35% 0.49 0.29
36 0.36 0.14
13. inFeuasnes AoV ooaz 1a 37 0.56 0.09
38%* 0.43 0.29
14, inGeuaunsadeusandiulieglugiliovazld 39 0.46 0.29
40* 0.53 0.26
15. WniSeuannsodouiosa Iieglugloandiuld 41+ 0.59 0.20
42 0.43 0.17
16. WnidsusunsoudTandlymifersudesas 1q 43 0.44 031
44 0.59 0.14
45 0.43 0.17
46%* 0.60 0.34
47 0.47 0.14
48%* 0.60 0.29
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1

, . m m
Y A
gaszaan Uoil L
ANNLNNNY  DIUIDDIUD
17. vinGeuanindszgndl¥eandiu dadiu 49% 0.51 0.29
9y Y A 4
nagFovaz lumsundyivieaniumsal 50 0.39 0.09
a1 9 luaiailszsiuld 51 0.59 0.14
52 0.29 0.06
53% 0.43 0.23
54% 0.51 0.29
55 0.40 0.23
56% 0.50 0.31
57 0.54 0.11
58% 0.59 0.26
59 0.59 0.14
60* 0.60 0.29
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AUN X X AUN X X
1 14 196 21 15 225
2 15 225 22 22 484
3 16 256 23 18 324
4 21 441 24 23 529
5 22 484 25 19 361
6 13 169 26 21 441
7 14 196 27 18 324
8 15 225 28 21 441
9 14 196 29 19 361
10 13 169 30 18 324
11 23 529 31 23 529
12 23 529 32 22 484
13 22 484 33 22 484
14 15 225 34 16 256
15 17 289 35 16 256
16 18 324 36 20 400
17 15 225 37 18 324
18 21 441 38 18 324
19 16 256 39 18 324
20 14 196 40 22 484
30 730 13734




A @ 1 Qld' @ J 9}:!‘ a 9 & [
ATNN A-6 AATIURNADUYN (p) TATIURANADUNA (@ Tudomnile S UUUNATDUIN

231

o £ a a J o 1 o 1 4 1
WaﬁiJf]T]‘ﬁVINﬂ'lﬁﬁfJu'Jslﬂﬂﬂ‘lﬂﬁ']ﬁﬂﬁ RINTIU ﬁﬂﬁ?ﬂl!ﬁ%%ﬂﬂﬁ% Lﬁﬂﬁ1ﬂ1

ﬂ?WNL%@ﬁHﬂJ@QL!UUﬂﬂﬁ@U

Yo P q Pq Yo P q Pq
1 0.70 0.30 0.21 16 0.70 0.30 0.21
2 0.72 0.28 0.20 17 0.72 0.28 0.20
3 0.64 0.36 0.23 18 0.22 0.78 0.17
4 0.62 0.38 0.24 19 0.30 0.70 0.21
5 0.46 0.54 0.25 20 0.36 0.64 0.23
6 0.22 0.78 0.17 21 0.30 0.70 0.21
7 0.22 0.78 0.17 22 0.30 0.70 0.21
8 0.22 0.78 0.17 23 0.52 0.48 0.25
9 0.22 0.78 0.17 24 0.68 0.32 0.22
10 0.22 0.78 0.17 25 0.68 0.32 0.22
11 0.68 0.32 0.22 26 0.76 0.24 0.18
12 0.70 0.30 0.21 27 0.18 0.82 0.15
13 0.72 0.28 0.20 28 0.22 0.78 0.17
14 0.72 0.28 0.20 29 0.62 0.38 0.24
15 0.66 0.34 0.22 30 0.24 0.76 0.18

59U 2.02

A ' 4 @ @ @ £ a a 4
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X
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399903187 dadIu azsosay

k 2pq
rtt = 1 -
k—1 s
30 2.02
= 1_
30—1 10.55
=0.84

o ' 4 @ o o £ a a 4
uuﬁ’a ﬂ'lﬂ'ﬂiJL%E]ll‘Ll (rtt) "lJENLL“LI“].W]ﬂﬁE)“].I’JﬂWﬁﬁiJi]T]‘ﬁ“V]NﬂWiﬁiﬂu]%1ﬂm@]ﬁ1ﬁ@]i

4 ) 1 [ U 9 1 9
GEN@V’I?KT'J‘L! AU LS IDYaL MN1NY 0.84

Q13199 A-8 AINNLINIY AIBIUIIIUN LAZAIANUFDIUVDALLLNAT DL

v Y a s A @ 1 [
’mmmmmmMmmﬂﬂﬂgmmmmmmam G’EN AINTIU aﬂmuuaz%aaz

d v d‘ Al 1 \ o o
gailszasn Yo MANNNNNY AWMU
v A =\ F)
nissulaNNaI0 Tumsunilym 1 0.42 0.56
NNAdAMAN3 3036a 18U 2% 0.56 0.48
v A =\ F)
nissulaNNaI0 Tumsunilym 3 0.39 0.59
NNAAAMANS (309 dAdIUAT 4% 0.41 0.51
= =\ F)
nFsuiaNUaNT Tumsundyninig 5 0.49 0.37
ARlarAAS [G9dad IUNNRY 6* 0.46 0.53
= =\ F)
nFsuiaNuaNT Tumsunlyninig 7 0.56 0.33
Anlardaas 1509 3080z g* 0.49 0.35
=1 = 9y
unFeulanuagn lumsunia 9 0.55 0.49
nAdAMans isee Unlszgndacasiaau 10 0.61 0.36
dadruuazdovas

v

@ I @
vinewia * vene densameniiuiuunaaeuiannuainiolumsuddyrinia

AtlamAas 399 0AT1aIU dadiutazIesas $1UIU 5 10
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M0 A-9 AnnunlsUsau LlagﬁWﬂQWNL%ﬂﬁUﬂlﬂﬂllﬂﬂﬂﬂﬁ@ﬂ’iﬂﬂ?'mﬁnﬂiﬂ

Y a s A [ U [
Gll!ﬂ'lﬁllﬂﬂmuﬁ'lﬂ'l\‘]ﬂmﬁﬁ'lﬁﬂﬁ ﬁmamwmu aagIy L!ﬁ%%ﬂﬂﬁ%

o 2X 2X aamlssiu (Sf)
1 214 1218 1.87
2 188 984 2.57
3 224 1348 2.40
4 231 1385 1.31
5 223 1319 1.94
591 1,080 6254 10.09

, g o 2, .
HUHA AP0 TIUVDIALUUUTINNINTD (St ) N 19.74

1 4 < @ Y a 4
mmm&%nu o) ‘U’ENL!‘U‘UWﬂﬁ@ﬂ?ﬂﬂ??ﬂﬁTNWﬁﬂiMﬂ?ﬁLLﬂﬂinTVlNﬂﬂW]ﬁWﬁ@]ﬁ

39990318 AU azsosay

Wude manuFeuiuvesuunadeuian nuannsalumsuddymimangiamans

(399 918U daautazsosay (N 0.74
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3
ATIHMIIUNATEUNAdNgNEMIMsiSaudmnadinmans

Aun . p
(AZUUWAY 30)

1 22 73.33
2 21 70
3 19 63.33
4 18 60
5 17 56.66
6 24 60
7 23 76.66
8 25 83.33
9 29 96.66
10 21 70
11 25 83.33
12 26 86.66
13 25 83.33
14 21 70
15 23 76.66
16 26 86.66
17 23 76.66
18 22 73.33
19 21 70
20 19 63.33
21 24 80
22 20 66.66
23 27 90
24 23 76.66
25 21 70
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3
ATUUMIIINATEUNAdNgNEMaMsiSaudmnadinmans

AUN B P
(AZUHMAN 30)

26 26 86.66
27 20 66.66
28 21 70
29 24 80
30 26 86.66
31 24 80
32 21 70
33 19 63.33
34 18 60
35 21 70
36 22 73.33
37 24 80
38 19 63.33

39U 850 74.57
X 22.37
S 2.81
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ﬂzgmummmmmmmﬁﬂﬁgmmamﬁﬂmaﬂ%

L Y O X S p
Yo 1 Vo2 veh3 Veh4 Yehis I
1 8 5 7 5 6 31 6.2 1.08 77.5
2 6 2 6 6 5 25 5 1.73 62.5
3 6 6 6 7 6 31 6.2 0.45 77.5
4 6 6 5 5 5 27 5.4 0.56 67.5
5 6 5 2 5 6 24 4.8 1.64 60
6 6 6 6 8 6 32 6.4 0.89 80
7 6 8 8 6 6 34 6.8 1.1 85
8 8 8 6 6 5 33 6.6 1.34 82.5
9 5 6 5 5 6 27 5.4 0.55 67.5
10 5 7 6 6 7 31 6.2 0.84 77.5
11 5 6 7 2 2 22 44 2.3 55
12 8 8 8 8 7 39 7.8 0.45 97.5
13 5 6 3 6 6 26 5.2 1.08 65
14 8 5 6 5 8 32 6.4 1.52 80
15 6 6 5 6 4 27 5.4 0.89 67.5
16 8 8 6 7 8 37 7.4 0.89 92.5
17 5 6 7 6 6 30 6 0.71 75
18 6 6 6 6 6 30 6 0 75
19 6 8 7 8 7 36 7.2 0.84 90
20 6 8 4 6 4 28 5.6 1.67 70
21 8 8 8 5 8 37 7.4 1.34 92.5
22 6 5 6 6 7 30 6 0.71 75
23 8 6 6 5 5 30 6 1.22 75
24 7 6 5 7 7 32 6.4 0.89 80
25 4 6 5 6 6 27 5.4 0.89 67.5
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=
AUN

ﬂzgmummmmmmmﬁﬂﬁgmmamﬁﬂmaﬂ%

Foii1 dofi2 dofi3 dofia defis  sam X > P

26 5 5 6 6 6 28 5.6 0.55 70
27 7 5 6 5 5 28 5.6 0.89 70
28 5 6 5 5 6 27 5.4 0.55 67.5
29 4 1 3 7 7 22 44 2.61 55
30 5 5 5 5 7 27 5.4 0.89 67.5
31 4 8 4 8 7 31 6.2 2.05 77.5
32 8 5 5 5 6 29 5.8 1.3 72.5
33 5 4 8 6 7 30 6 1.58 75
34 5 8 8 7 4 32 6.4 1.82 80
35 8 8 8 7 6 37 7.4 0.89 92.5
36 4 6 6 7 8 31 6.2 1.48 77.5
37 4 5 3 6 6 24 48 1.3 60
38 4 3 7 8 5 27 5.4 2.07 67.5
593 226 226 220 230 229 1131

X 595 595 579 605 6.03 2976

S 139 1.68 153 121 126  4.11

p 14.87 7434 7237 75.66 7533 7441




MANUHIN 3

HANIAATIZHAOYANTITY



239
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a d o £ a a s A (% 1
1) Naﬂ'lﬁ'llﬂ3181’??]3L!l!ullUUWﬂﬁﬂUNaﬁMq%‘ﬁ‘ﬂNﬂWﬁfﬁﬂuﬁ“ﬁWﬂﬂ!@lﬁWﬁﬁﬁ L%@Q@ﬁﬁ'lﬁ'ﬂ!

% [ a 4 Aaa
daauaziovas AATILHAWADA t-test for one sample

t=X_S’u°;df =n-1

Jn
ot unu eadan g finsanly «-Distribution
X unu AupdsveanguAIeig
o unu aundemasguilfiunus Govaz 70)
s unu aandeauunasguvesngusiesa
n uny - Swwinizeulunquaiedia

1 aa o Qd a
mananagoun (WﬁﬁﬂJi]'VI‘ﬁVlNﬂﬁEﬂuﬂm@]ﬁiﬁﬂ%)

o 2237-21
281

J38

=2.98

VINTRAUAIADANATOVT (One-tail) NI NATZAUTIAIAYNINEDA 0.01 df =37

s 1 1T

4
J o a = a 4 o [
Hawmny 2.4314 12 1491 AzuuuradugninuMsiouadiamansveninison nains
vamsisoud Tasldgluuumsizouiuuuiwiie Tasmatinnguuasa (TGT) 5aunUNs 19

'
% ~ [

o a ' o T o w
mowtareda qqmuﬂmm%laﬂaz 70 P19 EdN ynIzaAd 0.01

]
A

a 4 o a 4
2) Waﬂﬁ’lmﬁg‘Vif"lzuuulm‘ﬂ‘ﬂﬂE"fi’)‘]J’Jﬂﬂ’J13Jﬁ"lll"I5ﬂ(1Uﬂ1iLLf%}ﬂiUuﬂ11/]1\1ﬂﬂmﬂTﬁ@§ 139N

818U dAdIU TeUaz AIUADA t-test for one sample
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t=""Ho.gf =n-1
S
Jn
et unu Aadanldmesanly eDistibution
X unu ARAeveInguAIegs
o unu aundemasguilfiunus Govaz 70)

s unu aandeauunasguvesngusiesa
n uny Swwinizeulunquaiedia

1 an =1 Y o a 4
AMADNANATOUN (ﬂ'JﬁJﬁHJ133ﬂ1§££ﬂ1%ﬂﬂﬂﬂﬁ’ﬂﬂﬂl@f"ﬂﬁﬂﬁ)

. 29.76-28
T a1l

38

=2.63

nndsdumananaaouil (One-tail) AT NIEAUTBdIAY MDA 0.01 df =37
= T w 1 [ Y o a 14 [
Haumny 2.4314 a2 181 azuuunuunageuianuasanmsud limddymeaamans na
[ =] 9 9 ~ 9 J = a v T W ' [
M3dansiseud Iaglegdunumsiseujuuusiuie lagmaianguuasty (TGT) 3aWAUMNT

]
A o v A

o a J o 1 o o
Tdfamlareila gandunaidesas 70 egaliivdAynszay 0.01
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