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ABSTRACT

Mathematics an important role in learning success in the 21st century, as
it helps humans to be creative, think logically, systematically, analyze problems
carefully and carefully, predict, plan, make decisions, solve problems correctly and
effectively implement them in real life. Mathematics is also a tool for science,
technology, and other sciences, which are the foundation for developing quality
national human resources. Mathematics education therefore needs to be continually
developed to be modern and in harmony with economic, social and scientific and
technological conditions.The purposes of this study were: (1) to develop plans for
organization of mathematics learning activities cooperative learning  using
learning together technique with technology media in teaching mathematics on
percentage and ratio of Prathomsuksa 6 with a require efficiency of 70/70; (2) to find
out the effectiveness index of plans for the organization of mathematics learning
activities cooperative learning using learning together technique with technology
media in teaching mathematics on percentage and ratio of Prathomsuksa 6; (3) to
compare the mathematical achievement of student and mathematical problem-
solving ability who study cooperative learning using learning together technique
with  technology media in teaching mathematics on percentage and ratio of

Prathomsuksa 6 with 70 percent criteria. The participants in this study were sixteen



students who studied in grade 6 at Bankhunhan School, Khunhan District, Sisaket
Province, Sisaket Primary Education Service Area Office 4, in the second semester of
academic 2022. However, they were selected by using the cluster random sampling
technique. The instruments are used in the study were (1) mathematics learning
activities cooperative learning using learning together technique with technology
media in teaching mathematics mathematical achievement and mathematical
problem-solving ability on percentage and ratio of Prathomsuksa 6 plan for 18 plans
each, totally 18 hours; (2) the learning achievement test on percentage and ratio of
Prathomsuksa 6 were 20 questions for multiple choices, item-objective congruence
index (I0C) of test was 0.80-1.00, the difficult (p) of test was between 0.25-0.63, the
discrimination (B) of test was between 0.22-0.73 and the reliability of all the item was
0.85; (3) the mathematical problem-solving ability test on percentage and ratio of
Prathomsuksa 6 were 4 questions for a subjective way of thinking, item-objective
congruence index (I0C) of test was 0.80-1.00, the difficult (p) of test was between
0.50-0.55, the discrimination (B) of test was between 0.38-0.80 and the reliability of
all the item was 0.73. The statistics are used for analyzing the data. It consists of
percentage, mean, and standard deviation. Moreover, to examine the hypothesis by

using a Hotelling’s T?.
The results of the study were as follows:

1. The lesson plans for organization of mathematics learning activities of
cooperative learning using learning together technique with technology media in
teaching mathematics on percentage and ratio of Prathomsuksa 6 was 77.28/72.81,

respectively.

2. The effectiveness index of plans for organization of mathematics
learning of cooperative learning using learning together technique with technology
media in teaching mathematics on percentage and ratio of Prathomsuksa 6 was

0.5953, or 59.53 percent, respectively.

3. Mathematical achievement of students who studied cooperative



learning using learning together technique with technology media in teaching
mathematics on percentage and ratio of Prathomsuksa 6 accounted not over 70
percent criteria at .05 level of significance and mathematical problem-solving ability
of students who studied using learning tosgether technique with technology media
in teaching mathematics on percentage and ratio of Prathomsuksa 6 at over 70

percent criteria at .05 level of significance.

Keyword : Cooperative learning, Learning together technique, Technology media in

teaching mathematics, Learning achievement, Mathematical problem-solving ability
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578n15UsEEU Hilanvgyaud whe | agy
2 3 4 Wa

1. aszdfy

1.1 wanamuAnsiuganiievvio 4 5 5 48 | mniign
TGIRIOSELY

1.2 donpneInuduRusiugaUsTasn 4 5 5 46 | wnitgn
nsseu3

1.3 aeandeaiuansEnIsisen; 4 5 5 48 | mniign
2. UTTAIANITTEUS

2.1 Aonpdstuliiomuazanszddny 5 4 5 48 | wnitga

2.2 M ildfanudanudnlade 5 4 5 4.6 | mniign

2.3 syyngAinssuitanansaiauay 5 5 5 5 | wndign
Uszidiulgl
3. a3¥MsiTeus

3.1 @enAdeIiuYAUsEaIAnITSau; 5 5 5 5 | wniign

3.2 QNABINNUNENIVINTG 4 4 5 4.6 | wnign

3.3 2wiautaY 1lade 5 5 5 5 | wndian
4. M3dansiseus

4.1 gennnediuasENIsiseuiiay 5 4 5 48 | mniign
UTTAIRNTISEUS

4.2 fanssunsseuiiluluaudisu 5 4 5 48 | mniian
Fupouaindieluen

4.3 ANUMLNEANAUANLETNTTD 4 3 5 44 |
wniSeu

4.4 avunaulavesfianssunisiseus 5 3 5 4.6 | niign

4.5 PNz aNYeInATilY 5 5 5 5 | wniign
5. #omsiFeunisaeu
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s18n15UTELiiu ;ﬁL%ﬂaﬁuqcy,ﬂuﬁ 1de G
2 3 4 WA
5.1 anuvanzaunuisuae 4 5 5 48 | wnitgn
ANANITAVRITNITY
5.2 AUARAAGDIIUAINTIUANTIANTT 5 5 5 5 |anndian
Seu3
5.3 amuaenndasiuion luldie 5 4 5 48 | wnilgn
5.4 Hreyilusendaiaalunis 4 5 5 48 | mniign
QRIEEH
5.5 anuudaning waula 5 4 5 4.6 | mniign
6. MyInuarUsziiung
6.1 FBuaziriosiloinaonadesiy 5 4 5 46 | mniian
AUTTAIANIIISUS
6.2 Fuazinesileinaonndosiy 5 3 5 4.6 | mniign
5ITNVIAVBIIV
6.3 Fuazinesileinaonndosiy 5 3 5 4.6 | mniign
FunsuaznszuIunsinnisGeus
\ade 475 | wniign

1NM15199 22 WU ANRAEHANITUTHEIUIAUNTIANTIIEUTIAUNSISgUSILUY

] =l

52uile LT (Learning Together) saufunisiddewnaluladises Sovazuazensidiu Loy

ALYy 311U 5 vt wud legadeegluseduwanauinnian wazdAedewiiiu 4.75

ilaiasansiede wud egluszAumngauin wagmiizausnign
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tY

€

v
Uan

1o

é’f%ﬁmm A1ANYIN A121UTR NANISNATUN N8N
donnass (I0C) (p) uun (B)

1 1 0.63 0.25 Talet *
2 0.8 0.25 0.22 Tl

3 1 0.31 0.42 Talel *x
q 1 0.25 0.22 Tale

5 1 0.44 0.24 Talet *x
6 1 0.44 0.53 Talet *x
7 1 0.44 0.24 Tl *x
8 1 0.44 0.24 Tl *x
9 0.8 0.31 0.71 Tl *x
10 1 0.44 0.24 Talet *x
11 1 0.38 0.62 Telet *x
12 1 0.38 0.33 Talel *x
13 1 0.06 0.2 Talaila

14 1 0.06 -0.09 Telaila

15 1 0.31 0.42 Tala *x
16 1 0.5 0.44 Tl *x
17 1 0.62 0.25 Talal *x
18 1 0.06 0.2 Talaila

19 1 0.5 0.73 kit A
20 1 0.44 0.53 T4la *x
21 1 0.25 -0.07 Tolailen

22 1 0.38 0.62 Tl *x
23 0.8 0.31 0.13 Tolaile

24 1 0.38 0.33 Tala *x
25 1 0.25 0.22 k%)
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‘lQJJE]ﬁ ﬁ%ﬁﬂ’}'m A1AININ ﬂ"\é"m'm Naﬂ’liﬁﬁﬂimﬁ ‘VI&HEIL‘VW!
donnass (I0C) (p) uun (B)
26 1 0.25 -0.36 Talaile
27 0.8 0.19 0.02 Talaile
28 1 0.5 0.44 Tl *x
29 1 0.38 0.62 Talet *
30 1 0.38 0.33 Talet *

! d‘ Q.II gj U ! L2
AIAUTDUUVDILUUNAFDUYNRUU (1) sM1AU 0.85

** 1804 Yaaeununlulvass

11UT9959 31197U 20 U8

UMy
Y

INANTNA 23 WU A1AINEIN (p) ABIBYTENIN 0.20 - 0.80 & TaaaUN

5¥1319 0.25 — 0.63 WATAID1UIILUN (B) 98Aa9 UA1

Aake 0.20 - 1.00 Badaapunitrluldase 31udu 20 U fiA10gTening 0.22 - 0.73 wazen

4 o S @ o
AULTDUUVDILUUNAZDUNAUY (r) 11U 0.85
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TN 24 dvtianudenaded (10C) AIAINEIN (p) A18IUIATILUN (B) LazAIAINLTDLIU
294 Luunadgouinauansalunsuilymmiadinaians 1599 Sovaziarensidiu Ju

UsgauAnwUn 6

fiai L TGIRH AIAANNEIN | AU NANTSNRANTUN | VMN8N
dannaag (10C) (p) 7uun (r)
1 1 0.50 0.75 Talet *
2 0.8 0.33 0.67 Tl
3 1 0.55 0.68 Talel *x
q 1 0.50 0.57 Tale
5 1 0.42 0.42 Talet
6 1 0.50 0.80 Talet *x
7 1 0.38 0.25 Tl
8 1 0.52 0.38 Tl *x

ANAULY DL UYDILUUNAZDUNIRUU () iU 0.73

** 11899 Taaauunlulvase

NAITNN 24 WU WU AIANEIN (p) AEABIBYTENIN 0.20 - 0.80 Fatedeu

(%
(% |

MilUlga3e w4 o HA1egendng 0.50 - 0.55 UarA1B TN (1) AzADIAIATLA

0.20 YUl Feveapunulultase 91U 4 U8 TAETENINE 0.38 — 0.80 LALAIAIULTDLIUY

Y

YDILUUNAFBUNRUU (OL) 11AU 0.73
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A | wwunsiansSeudii 1 | wunsdannsBoudi 2 wHuN1sIANTsEEUEI 3
K P A K P A K P A
(13) (16) (12) (10) (16) (12) (10) €)] €)]
1 9 12 8 8 12 9 8 5 9
2 9 11 8 8 10 9 8 6 8
3 10 11 9 7 12 8 8 7 8
4 10 12 9 7 10 8 8 5 9
5 11 11 8 6 9 8 7 6 8
6 11 11 8 6 9 8 7 6 8
7 10 11 8 10 6 9 9 7 9
8 10 11 8 10 10 9 9 6 9
9 10 15 10 10 15 10 9 8 10
10 10 11 10 7 14 9 8 7 9
11 11 10 9 6 10 9 7 6 9
12 11 12 9 6 9 9 7 5 9
13 10 12 10 10 12 10 9 7 10
14 10 12 9 7 14 9 8 6 9
15 9 11 8 8 9 8 8 6 8
16 9 11 8 8 10 8 8 7 8
9 160 184 139 124 171 140 128 100 140
X 10 11.5 8.69 7.75 10.69 8.75 8 6.25 8.75
SD. | 0.73 1.10 0.79 1.53 2.33 0.68 0.73 0.86 0.68
% | 7692 | 71.88 | 7240 | 775 66.80 72.92 80.00 78.13 | 72.92
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=
N

WNUN1TIANTSISEUST 4

WNUN1TIANISISBUST 5

WNUN1IANTSITBUST 6

K P A K P A K P A

(10) (8) (12) (5) (8) (12) (5) (8) (12)
1 9 5 9 3 5 8 3 7 9
2 9 5 9 3 5 9 3 7 9
3 6 6 8 i 6 8 3 6 8
il 6 6 8 4 6 8 3 6 9
5 7 6 8 i 6 8 i 5 8
6 7 5 8 i 5 9 i 6 8
7 8 6 9 5 6 9 i 7 9
8 8 6 9 5 6 9 i 7 9
9 8 7 10 5 8 10 a 7 10
10 | 6 7 10 a 7 9 3 7 10
11 7 7 9 i 7 10 3 7 9
12 | 7 6 9 i 6 10 i 6 9
13 8 6 10 5 6 10 a 7 10
14| 6 5 10 a 5 9 a 6 9
15 9 6 9 3 6 9 3 7 9
16 9 7 9 3 7 9 3 7 9

590 | 120 | 96 | 144 | 64 97 144 56 105 | 144
X | 75 | 600 9 a | 606 9 35 | 656 9

SD.| 115 | 073 | 073 | 073 | 085 0.73 052 | 063 | 063

% | 75.00 | 75.00 | 75.00 | 80.00 | 7578 | 7500 | 70.00 | 82.03 | 75.00
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A1514(si0)
A | uwwunsdannsBeudn 7 | wnunisdansiGoudi 8 WNUANSIANNSBEUST 9
K P A K P A K P A
(5) (8) (12) (5) (8) (12) (5) (8 (12)
1 3 6 9 3 6 9 5 5 9
2 3 5 9 3 6 9 5 6 9
3 3 5 9 3 6 8 3 6 9
4 3 5 9 3 5 8 3 5 9
5 a4 5 9 4 5 8 4 5 9
6 a4 6 9 4 6 8 4 6 9
7 4 6 9 4 5 9 5 6 9
8 a4 7 9 4 6 9 5 7 9
9 a 7 10 4 7 10 5 7 10
10 3 7 10 3 6 9 3 6 10
11 3 7 9 4 7 9 3 6 9
12 4 5 9 4 5 9 4 6 9
13 a4 6 10 4 6 10 5 7 10
14 a4 6 9 3 6 9 4 6 9
15 3 7 9 3 6 9 5 6 9
16 3 7 9 3 6 9 5 6 9
gt 56 97 147 56 94 142 68 96 147
X 3.5 6.06 9.19 3.5 5.88 8.88 4.25 6.00 9.19
S.D. | 052 0.85 0.40 0.52 0.62 0.62 0.86 0.63 0.40
% 70.00 | 75.78 | 76.56 | 70.00 | 73.44 73.96 85.00 75.00 | 76.56
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A1514(si0)
A | wnun1sdansBeudi 10 | waunisdanisiGeuddl 11 | ununnsdannsBeuii 12
K P A K P A K P A
(5) (8) (12) (5) (8) (12) (5) €] (12)
1 4 5 9 4 5 9 5 6 8
2 4 6 9 4 5 9 5 6 9
3 4 6 8 4 5 8 4 5 9
4 4 5 8 4 5 8 4 5 10
5 5 5 8 5 5 8 4 5 8
6 5 6 8 5 5 8 4 6 8
7 5 5 9 5 5 9 5 6 10
8 5 6 9 5 6 9 5 7 10
9 5 7 10 5 8 11 5 7 10
10 4 6 9 4 8 10 4 7 11
11 5 7 9 5 6 10 4 7 10
12 5 5 9 5 6 10 a4 5 9
13 5 6 10 5 7 10 5 6 10
14 4 6 9 4 5 10 a4 6 10
15 4 6 8 4 5 9 5 7 9
16 4 6 8 4 6 9 5 7 9
EXEY 72 93 140 72 92 147 72 98 150
X | 45 | 581 | 875 | 45 | 575 9.19 4.5 6.13 | 9.38
S.D. | 0.52 0.66 0.68 0.52 1.06 0.91 0.52 0.81 0.89
% 90 72.66 | 712.92 90 71.88 76.56 90 76.56 | 78.13




159

A1514(si0)
A | wwunisdan1sBeud 13 | wwunisdanisiFoudil 14 | wwunisdensBeudi 15
K P A K P A K P A
(6) (16) (12) (5) (8 (12) (6) (16) (12)
1 5 12 9 5 6 10 5 14 9
2 5 12 9 5 7 10 5 13 9
3 5 10 9 4 5 9 5 13 9
4 5 10 9 4 5 9 4 16 9
5 6 10 9 5 5 9 4 13 9
6 6 12 9 5 6 9 4 14 9
7 7 12 9 5 5 9 6 15 9
8 7 12 9 5 6 9 6 15 10
9 7 16 10 5 8 10 6 15 10
10 5 14 10 4 8 9 4 15 10
11 6 14 9 5 8 10 5 12 10
12 6 14 9 5 7 10 5 10 10
13 7 14 10 5 7 10 6 15 10
14 5 14 9 4 6 10 4 15 10
15 5 12 9 5 6 10 5 15 9
16 5 12 9 5 6 10 5 15 9
EXEY 92 200 147 76 101 153 79 225 151
X 575 | 1250 | 9.19 a.75 6.31 9.56 4.94 14.06 | 9.44
S.D. | 0.86 1.71 0.40 0.45 1.08 0.51 0.77 1.53 0.51
% 71.88 | 78.13 | 76.56 95 78.91 79.69 82.29 87.89 | 78.65
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A1314(s10)
A | wwunisdan1sBeudi 16 | wwunisdanisiFeudn 17 | wwunisiensBeudi 18
K P A K P A K P A
(6) (6) (12) (6) (8) (12) (10) (8) (12)
1 4 4 10 4 5 9 8 6 9
2 4 5 10 4 7 10 8 6 10
3 4 6 9 4 5 9 9 6 9
4 4 4 9 4 5 9 9 6 9
5 5 4 9 4 5 9 7 5 9
6 5 il 9 a 6 9 7 8 9
7 6 6 9 6 5 9 10 8 9
8 6 5 8 6 6 9 10 7 9
9 6 6 9 6 7 11 10 8 11
10 4 5 10 4 6 9 9 8 10
11 5 4 10 5 7 10 7 5 10
12 5 il 10 5 5 10 7 5 9
13 6 6 10 6 6 10 10 5 10
14 4 6 10 4 6 10 9 6 10
15 4 6 10 4 6 10 8 7 10
16 4 5 10 4 6 10 8 6 10
W |76 80 152 74 93 153 136 102 153
X | 475 | 500 9.5 4.63 | 581 9.56 8.5 6.38 | 9.56
SD.| 08 | 089 | 063 | 089 | 0.75 0.63 1.15 1.15 | 0.63
% | 79.17 | 83.33 | 79.17 | 77.08 | 7266 | 79.69 85 79.69 | 79.69
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A3199 26 ASLULKAFNYNTNNNITTIUANAAIENINDUETEY - NAUTEUTDILNTOUNISEU

Tneldwrun1TSeUShUUSIULD LT (Learine Together) s2ufun1shd@amalulad 15049
4 g 10§

Sovavkaronsd TuUUTTOUANWIUN 6

@i NAFBUNIULIIU NAFBUNANIEU AZLUUAINUATINTN
(20 AzwUw) (20 AzKUY)

1 5 16 +11
2 3 15 +12
3 5 14 +9
4 10 15 +5
5 5 14 +9
6 5 15 +10
7 4 12 +8
8 6 14 +8
9 12 18 +6
10 7 14 +7
11 8 15 +7
12 6 13 +7
13 9 16 +7
14 7 14 +7
15 6 14 +8
16 7 14 +7

39U 105 233
X 6.56 14.56

S.D. 2.31 1.36
% 32.81 72.81
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A15199 27 azuuuaudusalunsuntyninieadaaiansvesinissuiniseulagly

WHUNTSISEUSILUUSINED LT (Leamning Together) Sufunisiddemalulad 13ee Sovazuay

aM1d@U YUUSEOUANETN 6

WAUN

AZKUUAMNAINNTAIUNSWAUYMINIAAAENS ERet

12 1 (8) 49 2 (8) 12 3 (8) 12 4 (8) (32)
1 6 7 6 6 25
2 8 26
3 8 6 6 6 26
4 8 7 6 6 21
5 6 4 6 6 22
6 7 7 5 6 25
7 6 7 4 6 23
8 6 6 5 6 23
9 8 7 8 7 30
10 7 7 6 7 21
11 6 7 6 6 25
12 7 5 5 7 24
13 7 7 6 7 21
14 7 7 7 7 28
15 7 7 6 7 21
16 6 7 6 7 26
3 110 105 93 103 411

X 6.88 6.56 5.81 6.44 25.69
S.D. 0.81 0.89 091 0.51 2.06

% 85.94 82.03 72.66 80.47 80.27
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NANISAATIZAAUFUNUS VB IR LU TANY

Correlations

AL MFEIL
AT TR Ty T
AnnmEraa
MITLSHLE
(P2 U LA
20 Ak}

AR LMW TR
PIMHEANENT
DTHATTEA
Urpraraa
EAFANA AT
[Ty F
32 AL

AR WL EI LS LI Pearson Correlation

Tadngrinanasde 1 513
WAz ukLRLAM 20 Sig. (2-tailed) 012
PR LR .

M 16 16
AN ATIMATHT Pearson Correlation 613" 4
snTunsundymamns -
ARTEAETTH AT ; ]

. Sig. (2-tailesd

(AziHLAe 32 a-( ) 012
LA TR TR T M 16 16

= Correlation is significant at thwe 0.05 kewvel (2-taibed).

AMNUTLNBUN 7 HANIFIATIZAANUAUNUSVDIAUSAY (1) AelUsATH SPSS

NANTSIATIZAAMUTANY 2 AU

Multivariate Tests®

Hypothasis
Effact Value F df Error df | Sig.
Intercept  Pillai's Trace 766 | 22.041° 2000 | 14.000 000
Wilks' Lambda 234 | 220410 2000 | 14.000 | .000
Hotalling's Trace | 3.277 | 22.941° 2000 | 14000 | .000
Roy's Largest Root | 5 577 | 22.941° 2000 | 14000 | .000

a. Design: Intercapt

b. Exact statistic

AnUsENouN 8 HansiUSsuWisuAzkuwIaNadiugns wasauaansalunsuiam

napflnEans (T2) Aeldswnsy SPSS
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NANITIATIZANARUGNENIINITEBURAZAMNENTTA luNsuAUgynmeatinaanslay

WSguisununaaidesas 70

Tests of Between-Subjects Effects

Type lIl
Sum of Mean
Source Dependant Variable Squares df Square F Sig.
Corrected Model  Posttest_14 0oo® 0
Solve_22.4 0oo® 0 ; . .
Intercept Posttest_14 5.063 1 5.063 2T18 A20
Solve_22.4 172.923 1 172923 | 40,888 000
Error Postiest_14 27.938 15 1.863
Solve_22.4 63.438 15 4229
Total Postiest_14 33.000 16
Solve_22.4 236.360 16
Cormected Total Postiest_ 14 27938 15
Solve_22 4 63.438 15

a. R Squared = 000 (Adjusted R Squared = .000)

AnUsZNOUN 9 NaN1TATIZY Univariate test UadnzauuinNadugnsuay

AnuaansalunsuAtynmeadinaians selusunsy SPSS
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S18BDELVLIVIVIUNITNTIVHBULATDIND

1) WNANSND WTUINNS

2) uaNVueing Aoua1nd

3) yaNUed NaAD

4) uaMNYINYTEN UTela

5) UNANMIYT AITNWN

v

o a

ATTIIYNTSIAY 1susEueUIATUIY (@)

Y

a =

AANITANEY ANWIAIATUNITUNA FAY.3. (GUEGR)Y

q

ARRAEnT) §Lle11aullaniuazdonisaou
AIAANERS

ATTIIYNTTIAY 1sasaulnunesimuIne,

a =

AN15ANYY USeyruumdudin na.d. QJsuas

q

Uszillunani1sAnen) dlglvigaiun1sideuas
UseilunanisAine
AstngMsiley 1suseulnumesimunine)

WA AU (AdnAEns) Jagvgyauilen

a [

ARURFEIRN T

o a

Aty 1saSguenuaiunssug

o

=

WN3AnY ATAansuUMdin AL (Mangasiay
nsaey) fiemgiuuRunsIansBous
donsFunisaounazuinngy

ATTIIYNTT TsaSuenunaiungsug
ARNTANYIINYIMIEATUMIT TR 1.4, (AdlA
AansAn®) §ilervigsuununsinnisiieud

WALAULLBNANNFERNS

a a i < Y]
sevalseiFeunidlunisiiusiusiudeya

1. TsaSgutnugumey snnegunigy Jaminasasiny

2. 1sa3gutnug suneyumey Jamdnesasing

3. lsaspulanseies S1neYUIY JmineSaviny
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