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RpeY 3.8624 44630 4.2783 3.2667 4.0504 4.0952 4.3684 4.1398 3.0887 4.0686
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[y

nsgaNsuluNaULATUNUIN

B 52AUNTTENSUTUNATULAZUNUINYBY d899. 91NNI1TE199958AU
ﬁ 1

Y84 d@am. UsgdnUauuszuna w.a. 2560 1agdn53991nnguR

Y

Aetesdua 9 nau leun
1) AngnTsums aam. 2) ivthilvestnsnunadsivhausuiu aam. 3) dvihiivesmisa
AAenYuhaus iy a@m. 4) asdaouasginadamans Inermansuazinalulad 5) dniFou
6) guivnslsaFeu 7) funases 8) Usswvuiinly uaz 9) nguiAdevieves aam. Mdu Core Trainer
uazgeaziiy S1unaAY 844 au  wudilisedunisseusuluNAULATUNU MRS @@, AN
flszdunzuuulads 3.7019 Mioiflsuninduiianufiuseiunanuiazunuinyes aaim. uaziilo
drsdwidnaunguiiifdfedas 9 ndu arldnanzuuuaiodinimin 4.0712 fdudadiouty
inausinsUsiunadimvunazdnanisUseifiumiiu ssduaziuy 3.8900 Weduunmungudioeig
wuin nguilinguuuseiunssenfulunadiulazunumues aam. gefian fe fuinslsadou
fisgfunzuuUAsINiU 4.3961 T0adnINAe ANENTTNNT dain. SlsedunzuuLLRAEYINy 4.2389
dunguitlvinisvesulunanuiazunumues amm. Yesniingudu Ao Uszvvwily sefuaziuy
\RdeIviTy 3.3748

ANRAYAINUNINYD95EAUNTTERNSUTUNANULALUNUINYDY FEIN. AILER

nausaEg Aade Anadsdastinn

1) AZNIIUNNT dEIN. 0.05 4.2389 0.2119
2) Wnthilveamthenunasy 0.10 4.1829 0.4183
3) thfireshenunaensy 0.05 3.7158 0.1858
4) AstasuansEITANAMENS

U . - 0.20 4.0880 0.8176

Ingmansuazinalulad
5) WniSeu 0.20 3.9462 0.7892
6) guimslsaseu 0.20 4.3961 0.8792
7 %ﬂﬂﬂ’iaﬂ 0.10 4.0370 0.4037
8) Uszrwuiily 0.05 33748 0.1687
9) NAULAIDULUDI AAIM.

a4 - 0.05 3.9342 0.1967

YU Core Trainer WAZYAAS 6L

394 1.00 3.7019 4.0712

sesunseensulunanuuarunumves @am. lunwsuiesuunaulssfiudes wuin Ussiiu
fildinzuuuanniiga 5 Susuusn Ao 1) iuesdnsiiauuarduaiugianuannsafiainuinemans
adiarnans wavaluladiduiisensu Sssduazuuuads 3.8145 uax 2) WussAnsiifiuanusumshunii
30 Wanwdnges uaznszuumMsinnsBeuiduineimans adinmans uazwalulad dszdursuuuiade
3.7897 uay 3) Wussknsfitlnndnuwaifia SsziunzuuLeay 3.7886 uaza) WuswdnsiwmundniSoulve
Tifinudauannsadiuinenmans adamans woswalulad gelunagiinifonuiued  fsedu
ATLULLAAY 3.7884 Az 5) LﬂuaaﬁﬂiﬁﬁwmﬁﬂL'%EJuiﬁ:ﬁmmimmmmméﬁuimmmam‘ ANAAERNS
wazmeluladiissdupzuuuade 3.7794
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JEAUALHUUNITERNTUTUNANULAZUNUIMTDY @, FLunaungusiduieItos 9 nay

oy = v
AUNNAIULNYIVIN

Y a Core
& v o WUIM3
Usanu a UnEeu

- AunAsas Uswnvu  Trainer
nIIUNTT TsalSeou  °

& NAFHY

Wueadnsaunisanuduti

o 3.6214 42308 4.1333 42000 4.1296 3.8667 45217 4.0000 3.2220 4.1250
S¥AUUTLNA

2. Wussinsfifiisernuanusiuile

. 36742 44615 42889 4.2000 4.0926 3.8696 4.5652 4.0804 32763  4.2500
luszauyd

3. Wussinsfifiisernuanusiuile

. R 36535 4.4615 4.1556 3.4000 4.1038 3.8043 45217 4.0625 32745 4.0625
lusgauuunand

4. JuaesnsNdauUIMITEAUAIYRIRIANg

Afirulaneuuazduisensu 36700 4.0769 4.1778 3.8000 4.0370 38261 4.4783 39464 3.3685 3.8750
war NluensAnY

5. Jusesnsniuaainsiniaunin

A o 3.7204 43077 4.1556 3.8000 4.1389 3.8043 43478 4.0179 3.4131 4.1250
Wungausu

6. Wuosrnsfiinmanvaing 37886 4.4615 4.2000 3.4000 4.2037 4.1957 4.5217 4.1429 3.4313  4.1250
7. Wuesdnsivanntindeulnelifenus

ANUENINSARTANENAERS ANAFNERS

- X o o 37884 45385 4.2889 4.0000 4.1574 4.1333 45652 4.1339 3.4403 4.0000
uazinalulad geluuazyiniies

UIUUIA

8. Wueewnsniinanusiunisauaii 33u

NAWNVENGAT UaLNTLUIUNITIANIS

o vy A ¢ A p 37897 4.2308 4.1333 3.2000 4.1481 4.1333 4.5652 4.1518 3.4848  3.7500
BREUINTUINYIANENT AEUAATERNT LLas

waAlulad

9. Husdnsszdumaneniunu
sugzifiAnw eduinaeunsisou
~ PN P 3.5714 45385 4.2174 40000 4.0370 3.8298 42917 39545 3.1585 4.2500
ASERINENFENS AAANERS LAY

wAlulad

I s Ao ooy P
10. LU'L!@\‘iﬂﬂﬁﬂwwu']ﬂﬂﬂllﬂ'l’mﬁua%
I Y

finwelunsaeuinermans 37268 4.3846 43478 3.8000 4.1574 4.0638 4.4583 4.0364 3.3636  4.0000
AfAFERS waznalulad

I s Ao o o oy P
11. Lﬂuaﬂﬂﬂﬁ‘ﬂwwuﬁuﬂLﬁEJ‘LlELWlIﬂ'J’]QJE

ANEILITOANUINAERS 37794 4.0769 42174 36000 4.1019 39362 4.2917 4.1000 3.5152 3.8125
AfAFEnS waznalulad

12. Wuosdnsiiauuazdaeugd
ALANNTORLARAIWINEAERS 38145 4.4615 43696 3.6000 4.2778 4.0851 43750 4.0545 3.4802 4.3125
mdnmans wavmalulaslrduiivensy

13 Juesdnsiiaunavdueaiunisuingg

Aflaueanunsafivdy AUINeAIEns 37231 4.0769 4.2391 38000 4.1019 39787 4.2917 4.1182 3.3963 3.8125
mdamans wemalula nrduiivonsy
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Core

Usziay a fUnesas Usswwu  Trainer

N33UN3 Tse5au P
& AEZAN

I ¢ _dawo o o s o
. UUDIAN TN WAL WAIUIN LAY

Ingmans adinenans wesmalulad 37356 4.1538  4.1957 3.8000 4.1019 3.9362 4.2500 4.0273 3.4522 38125

Sa & A Y
WN@NQ’]WLUUWUB@J%U

& ¢ Ao o A a
15. WUBIANINAAYNEDLALIDNATHEI

Wenmans adlamans wazmelulad 3.6633 4.3846 4.2609 3.8000 4.0278 3.8298 4.4167 39091 33583  3.6875

Sa & o
VAN Wungausu

16. JupsAnsiauath 39s UszRuggunsal

Us¥neaunIsi3eunsaeuinenmans

- P e 3.6454 38462 4.0652 3.6000 4.0185 3.8936 4.4167 39364 3.3543 3.6875
ARlRFERS wazAlulagninnam

2 o
Wuneausu

17. Hussdnshanvhdenaasiu
Inereans adinmans uasmalulad 36349  3.8462 4.0217 3.8000 3.9907 3.8723 43750 3.9818 33027  3.5625

Ao
VIUAMATN

I s _aa v o
18. WuaIANINUNANUAIUNTINNAKRY

Uszifunan15138un15auINeAIans 36625 3.8462 39565 32000 3.9537 39574 4.3333 40000 3.4033 3.6250
AfAAERs wazinalulad

19. Jupsrnsilisine wuzthinu
AMSANYINYIAIENS AAFNERST WAy

“ e 4 o ) 37077 4.1538 4.0652 3.6000 3.9074 4.0851 4.2917 4.0642 3.4359 3.8750

welulagaudufsauSureawniiganu

a A 1%
ENYIVDI

374 3.7019 4.2389 4.1829 3.7158 4.0880 3.9462 4.3961 4.0370 3.3748 3.9342

ToRniunazdoiauowuzifeiudd dam. arsusulssnsinunuigiiduierdesdonisti
daan. USUUTan1siaunnniige 3 duduwsn laua aain. Asinsusenduiusodnns wasnad1uves
deaam. Wans1surunsIueg1eiang $egar 26.22 509a9U1A AIHNITIRI USuUse Waunde wiidsde

4 a

58U WAZLENATSIASUAUINYIAERNS Aadaflanswazwaluladlitiaudiaula 81udne viuady was

[%
LYY a o

ganpaeeiunIsseunsaoulunnszauty lngenaiiiudiag1e wuulnialiuntu sudednyindendsa
ad o cda & 1% ] v & = 9 D)

FRvimdndiloniidiladng Sevag 23.11 wenantu @ain. AsnsTauIATTdAINa1LITe
lunmsdanisiSeunsaeuinemans adamans wazinalulagividaunninniu aduayuiaslilenians
ypanInnsine nillenafnungauluniisnusine Avanvans Swsiniaguazypainsnnsanwila

1Y) Y Y oA o
WWuqﬂquEGU@QWUL@QIW@EJ’NG]@LUE]Q 989y 8.44

dwsutofnuiiu wazdetauouuziiedafuunumi adm. arsyaudunseddunuiinfunuinged
AddIAEITeReINTI aadm. duduanniian 3 duduusn lowd aaimn. arsdaasy Wwu nangns

AANTIU NS HUNTADUINGNFARNS AMRANERNS waznAlulad Sauay 2551  589a9U1AD ddI. AITWAILD
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mMIndn dansseus vildesuu dlle IaviAtYieae wNa1siEsy aunTalae walulad Seuay 20.29
ulmsduauuazianaHaeuInemans adnmans nalulagilanuianuaunsalunisdanissey

MSEpU 5088y 12.46

- fovazaunszutinuasiuaNaIAyvaINIsseudInenmans adamansuasmalulagvaenivy
UszdnTeutszanas . 2560 Ssviuazuuusateasinnin Wiy 3.5360 Asuuulsznausie 2 §Tin
gou laun 1) SovazmnunszutlnlunnudAyueingimans atamans wazmalulad (Scence
Awareness) Yo381%U Uaz 2) fovazmnuimudlaieivineimansuazimalulad (Scentific Literacy)
yauemvu Inefmuntminuesusazdadia dil

v o ¥ . NaNS vy | AZWULY
T 3n uwin |, . azwuudld | v
aliuay a3uuin
1. Sewazanunseuiinluanuddgredineimans adaaans
- . 0.60 53.64 5.0000 3.0000
wazimAlulad (Science Awareness) UBLE1YY
2. Fegazanuiprudilanefivinemansuasinalulad
RN 0.40 59.02 1.3400 0.5360
(Scientific Literacy) U898139U
N33 FewazadunsERdnLasiuaNdIAyvaINITseus | 1.00 35360
INIAERS AnRAIERsHAzmALUlagYa N1 '

" Sasazadnunseviinlumdnudifgyuasinenians adadrans uazinalulad (Science Awareness)
YB4YIYY NNTENTINTeTarAUAsErTnluANNd AyvesIne mans adlnmans wazinalulad
(Science Awareness) ¥0u4813%U UsgdnUeuuszana w.a. 2560 lngd1:199nngaenivy (e1g 15-18
P - TV o = e 9 o a - 9 & o = v =
1) MilutiniSeu dnAnvmdnwegluiaiseu viseglutulisufnum Mauiuuazneulais) wargaudn
U 234 AU WU dnad1sawiniu Seeas 53.64 WaiguiuAnmneidmunvsiinanisuseiiy
WiuszAUAZLUY 5.0000 wioe1aasunalidn wvudianuAadiuisiunisiiaaud fyveans
Feuiingrmans (Mshinnuddyreanisiseudineimans vselanuiuasidiladninermansingidas
fumsmAuows) ludauuasinednals) Munanudusinsiivanavsemesuemaing mans

4 A oa A v ° Y o Y o Y W ' &
wsenluingmansldegegnaes 3ndruiudediniu 10 denianuiungudtegeluiaun 234 au
Andufesay 53.64 vaaemswimun Inefinan1sd1ranauandunsng
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SovazvoImUATEIINlUM AR IO NIENmEns Adnmans wazivalulad (Science Awareness)
VO TIVY

LEIBU LE1BU
NLEAIAMUAALIAY NLANIAMUAALIAY

I¢aginegnsios laigndas

AU Souas U S8z U

IMNYIAEASUIENS (Pure science)

1) fafiunngmsaivisegnenesunglalame

- f a4 o - 203 89.43 24 10.57 227 100.00
IYNFARSYIBNANNITNIEITUY
2) Tuiianudneufinnesazanunsafnedls
- . 169 76.82 51 23.18 220 100.00
Willaunye
3) Ineemaniuavinalulaginmuaise
o - 207 93.67 14 6.33 221 100.00
FIWUNNTVBIYBEYIR
4) 151ATENUELURULAENSNEINTUINAT
N A Y R 197 86.78 30 13.22 227 100.00
Hagduiliteruyduwiadeunlauvinany
5) dnmenmansaislasueygaliviinis
RaRdludn? S Han1TINeLUILYIURDTIN 171 77.38 50 22.62 221 100.00
UYwe
Anereransiiisn (Pseudoscience)
6) AUNUIVBINIIANEBNDNaRDFTIAATU
TuidnUszsTu 39 17.41 185 82.59 224 100.00
7) Tulaniiflunsaududfingsdn 74 37.95 121 62.05 195 100.00
8) fAsdiFinduogludnsnail 28 14,81 161 85.19 189 100.00
9) Yagtumaluladidrunisnsnanenisnis
- o o N 21 9.21 207 90.79 228 100.00
FAnusedTu vamnsuanuly
10) Sfavurediduavilon 68 33.01 138 66.99 206 100.00
Sowazvasanunszutinluanuddgyvasinermans 53.64

amnAans wazmalulag (Science Awareness) Ya9eNIYU

m 2 v v d o a ¢ = . . . e
Sevazanuianuinlaneiuinermans uazmalulad (Scientific Literacy) ¥a9817%U 31NN1561533
fevaranwinnunlaneiuinermans uasinalulag (Scientific Literacy) wede1ivu Usednd
suUszana w.a. 2560 tngd1saannnguenivi (018 15-18 U) Aluindeu dnfnwiifnwedluiaEeu

A I 5 LY = ¥ o I o ] v Y
vieaglutudseufny (noudulaznaulaty) 91u3u 234 Aau dnad19ainduiesay 59.02
Woeuiuandimuenninuadzinanisussiluyindu seduaziuy 1.3400 wie013agulain
LWIYUANNTANBUAIN AU INEIAERS wavmalulagluudazdalaetgegnaes 31uu 20 Jo
nuiunguienvu 234 A IAWniu Seeag 59.02 vaaenvuiaviua nen1saeunIuAInIungIny
Ingrdans wazinalulad 91wy 20 Yo uazdunalaniztadinouninaugnies dalduuudisig
MRILIA19119I0 National Science Foundation (NSF) @33e1i3n1 wag International Center for
the Advancement of Scientific Literacy Un1Ingaeigunu
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Tasinwulunmsin WilaluBesinermansliegiagnéios 5 sufugegado 1) Tanandland
AuSoUEININ Sauay 90.00 uay 2) MIAnwmIneimansidunisieuiedialussuy Sevay
86.22 way 3) wandumadanindes fesar 86.12 uay ) RuwruAuiisegiiinanninadeud
uifutens 1l uazdinandeudively Youas 84.95 uay 5) Haiwuazdninnafia DNA Sesay 84.88
AUEY

LwNvUEILIINAUAMALLABIFUANNINIUINEman s uazmalulaBligndosiiosiian Ao
sonBlauiiismelasnaindi Sevay 13.81 lnefinanisdsiasaandlusmsns
Yovazarmdmnuiilafivinemaniuazimalulad (Scientific Literacy) ety

(HulRnzAunaugnfes)

Y naulngn@ag nouldgndag
VAU o = ° T o ° v
| A1UU | VYT | 1UU | VYT | 1UU | FRIGH
1 uasfunasinindes 180 86.12 29 13.88 209 100.00
2)  Vieilvuazdnifneid DNA 174 84.88 31 15.12 205 100.00
3) Tenanslaniinrmeugenn 180 90.00 20 10.00 200 100.00

4)  Auwiuduiisegidennnmsndouniniduiess dmd

e munieuidsly 175 84.95 31 15.05 206 100.00
5 Sadvnoshaulaniuywdaieiu 118 63.10 69 36.90 187 100.00
6) Tanuyuseumseiingtazasa 158 75.60 51 24.40 209 100.00
7 Wnmanslilduvumilsvosinemans 89 48.63 94 5137 183 100.00
8)  wuisniau (Antibiotics) sviaideladauay

& o 61 35.26 112 64.74 173 100.00

Wouuaiise
9) Bilinaseudinnitemes 151 79.89 38 20.11 189 100.00
10) updemainlulsifiu uinisdadenieiugnssy

e 61 37.65 101 62.35 162 100.00
11) awefhaulagnisruadudes 62 37.35 104 62.65 166 100.00
12) aywduusng enfveglutiananfedivlaluans 65 3757 108 62.43 173 100.00
13) sygwdnnTuditaunnnderTusgeung 35 18.82 151 81.18 186 100.00
18) $hsnasuduanmssudnaddng 129 7371 a6 26.29 175 100.00
15) eRwilwesunyudindousuBuvomy 90 59.21 62 40.79 152 100.00
16) eendlauiismnelamnaniie 29 13.81 181 86.19 210 100.00
17) nsfnwmdinemans WunsGeudedraduszuy 194 86.22 31 13.78 225 100.00
18) DNA fonhefidniigavesddidin 130 67.71 62 32.29 192 100.00
19) Tuanafennefidniigavesams 40 21.16 149 78.84 189 100.00
20) stem cell Ao wadduidnvesdsditinlddnuilsn 122 78.71 33 21.29 155 100.00
Auadsiesazanuianudnlafiedivingmans 5502

wazwmalulad (Scientific Literacy) ¥a9t&12uu
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JavarauANNdlaneIiuIneImansuazmalulad (Scientific Literacy) ¥8at817%U 314UNAT
Uszlananug

Y naulngn@ag nouldgndag
VAU ° o © o °
U Jewaz  dWIW eEAT U

INAER 113N (Biology) 45.48

1) Vieitwwazdarienefd DNA 174 84.88 31 15.12 205 100.00
2) suisnie (Antibiotics) shviaielhfauasiBeuuai 3o 61 35.26 112 64.74 173 100.00
3) upiBemaialulifiBy uwimsindevnaiusnssyilsle 61 37.65 101 62.35 162 100.00
4) uywdsunsne enfvegludisiafeaiulaluiens 65 37.57 108 62.43 173 100.00
5) uwénﬁuﬁﬁwumnﬁmﬁmwmqmwns] 35 18.82 151 81.18 186 100.00
6) dwilsvasdunyudimiloutuduvemy 90 59.21 62 40.79 152 100.00
7) sendauiselainanii 29 13.81 181 86.19 210 100.00
8) DNA Aevthefiidndignvesdedidin 130 67.71 62 3229 192 100.00
9) lanafoniefidniigavesaas a0 21.16 149 78.84 189 100.00
10) stem cell Ao waddurfiinvesdsdlTisldsnulsn 122 78.71 33 21.29 155 100.00
Inendansaia@nd (Physics) 72.56

11) waaiumaiinindes 180 86.12 29 13.88 209 100.00
12) lananslansiausougenn 180 90.00 20 10.00 200 100.00
13) Auwiuduiiisegiifnanmatedeuiiuiduiesn 175 8495 31 15.05 206 100.00
&l warfnuadeudinely

19) Sadvnoghaulaniuyedaiedu 118 63.10 69 36.90 187 100.00
15) TanvsusounmsofingUazass 158 75.60 51 24.40 209 100.00
16) Insrmansllldurumiledinenmans 89 48.63 94 51.37 183 100.00
17) didnpsoudnniteznew 151 79.89 38 20.11 189 100.00
18) lawosvieilaenissundudes 62 37.35 104 62.65 166 100.00
19) $nsnasuduanmsszdaadilng) 129 7371 a6 26.29 175 100.00
20) Ms@nwmyinenmans iunsdeudesralussuy 194 86.22 31 13.78 225 100.00

' a4 v P P = v a s
ﬁ"lLﬂﬁﬁliaUﬁﬂﬁ'ﬂ&lzﬁ?’l&lL‘U'ﬂi]tﬂﬂ']ﬂ‘u'lﬂEl"lﬁ"lﬁﬂillﬁs

- 59.02
walulad (Scientific Literacy) ¥84t812%u
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[

- daduna/dansuiuusslunisin uasdaszinanisaiiueu
1. A %ad 7 ununsadeenufenudilouivsseieu aam. msdaviuumsainsnudaumdle
uivszr (waus) Tnaiadndonluuaus fAuonudlernmssvuaussinnieussanduius uas
$ruruafanisuszrduiusivindy ImaLﬁfammiizqﬁqswamﬁamL?‘imﬁ’uL%'aaﬁ' #en. W11
famdndulumsarsmnudmnudilauiuszuivy suunum ansemiiiil viegmsenanives aam.
lnsuansnudonndesivuleuievassguiansognsmansvaslseme  Amsszyinguszasniniu
nsafnnudanudlawivssrviludssiiu/deda uazmsssynguidmanelidaiou el
NTNEUNTETIIANNANlaunUsTruansaneulanduleuigvessgurariegnsmansuas
Useinel Beagyinlel daam. fvuafienauazununsusseduiusivlusseydunasssazenifosnady

JUsTIU wagansanmuameNaa s v sUsE AU UE NS e lneg AU I

. Azuuudild Ap 4.7390

aam. Inan1suszidiunansaniiuanululian 3 egseAuazium 4.7390 dunaeinisussiduna a0

o v &Ju Ay Yo :J; v é’w % IS o a a ! Y éju a |
UIUMTIANGTARANIUUA 2 A28 TAnan Aransauduaudnidvanenn 1 6ain uasanindmine 1

Y [

MR dmSuliinuyseansan dazuuunisuseiiiunasgsendng 4.6085 4 5.0000 azuuy lngasy

[

nadnsaveINMIadunuaunsoumsUssliunafidAty Al
¥ o < a 1 o0 ) Aa a 1 a

- $28aTANFNTVRINT5:TNDI89UUSEUIUUTZANT NINSUIANUEINNTOLUNNSIONIYRUIUUTEUN
SIUINYAINTINVDY @A, LEUNUIIRUIVUTZUIUTI8I8AIMNIIUT @@, basu UsearUeuussuna

W.A. 2560 @@, ANan199 LU UAIUNITIONINBIUUTEUIUNUSEINT A5euay 95.2171 #39558mU
AZWUL 4.6085 HANISALTUIIUANINT LY

29 RURESUAULALY Nan15Linang* ans1N15L0nIng
(Buun) (GRITRID) (5owaz)
2,148,771,500.00 2,045,997,165.00 95.2171

Rusudszananlasumuununulueuussanm w.e. 2560 Usgnaume suUssanuiy 8 578015 Auans
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Y UM WY UM yMe: Sevay
2eduiildSuaunauen  wamsdnde*  Sewazmsidning*

JUYARING 231,245,400.00 230,032,846.00 99.48
QUEJ‘WS?I’I&G]% 415,634,670.00 384,499,380.00 92.51
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" GhudansTasing U meeans mses R in eresuiereu amAn rsdeliiTin sviRenssIs iy
ot ashiawe WeliiemMSn PrwansiaRluoIdng
dmiuspaziBonnnuAniiuvesyaains aam. MeUstiiuges uasdelausuugrieruAniiuiinan
Wi ave aunsafiTsaniisAnnTeruatuauysal (Final Repor) MsUssiliunansAiuny
g, UsednUauuseanm wa. 2560
A1sMUNIU wazuiuusaussauzvasyaains aam. lulauuszuna we. 2560 1Wun1snisiaun
sruuUsziliuaussaurueaynains el aam. flia3esile uaziiszuuusziliuaussaurvesyaaing
fmunzan armrsniinanisssfiudildluldlunisWauiaussaugvesyaainsl ivangaudy
nsUfTReuliisgansam Tnefinanisuszifiuegfiseduazuuu 5.0000 d51vaziden
Tunsendiueu fail
aamn. WiduiiedesdionsUssifiuanssouranld evssdiuypannsdauslauyssana wa. 2558
Fsonmansuszidiulutng 2 Vikuan ddedaunndn namsuszifiunuesvesniinalsiaonndesiuna
nsUszfiuangUsdutiye waghifinsssyndngruidauiozeiuisiniuliasnadeiang1n
fady aan. Sesmuassiunsuiulsnsssfiuaussougvesyaainsluusazanssouy Tnofvun
Usziiunisusulgseandu 3 Yssiau laun
- saldnmsvssduanssousiiugiu iesnnluduneunisdmdendvhaldlinnsusady
UsZhuinaiudn
- YSudsdinuuysediudnnnunse (Validity) wasiiauusiugn (Reliability) 1NTY
- USUUTN AN T IO UTA LA LML
gam. lausulsesvazidun naninasinisussdiuanssous Usenaunig aussausuan
AUTTOULAIUNNTUING WavausTOUAILNguL Weliiauaonadeuninzay wagiluldly
nsUssiiiuafasioly Tnelddsdayadnanalugagsruaenisann/ine Weldfiarsamianisly
oy uarlideRaiiuionisusuaussaugii 3 dudinan Mndulsiuansuiulsslddnmhaie
nMsUssiiluanssauy LLazLLu’mNmiﬁmmm%’wmﬂiqﬂﬂauwﬁugmammus luneassussidiuiu
ynansnguitimang 33 aam. Idimunlingugumssefudu waznans $1udu 24 au ¥luneaes
Usziiiu wazdwwausziiiunduinnieluiuil 15 wquaiau 2560 Wiethdelausuus wagnan1sUseiiud
l§sunduauudlifianuanysal 91ndu Sadnauelinuzeynssunisuinisauyaaali
arniiumeulunsUssguadail 2/2560 dotuit 6 Sguen 2560 uasjuimmvesaanm Wauiugeulhinly
sdunmsselulumsdssaunnsiuims adsil 19/2560 etuil 14 fquneu 2560

N1FAAMILHULAZANTUNITATUUNUNITTULATDUENS AN TYIRVIINUIBUN TnanisaLiiuauy
NszAuAzuuY 4.4782 lag daiv. IAVIUHUNISTULATOUENSAENTYIR VIUUseunnd w.a. 2560 Ay
ANV UNUMTRT dan. uasszynandaiaziintudusiglasuna (Output Delivery) n13Usziiunaay
a o & avy = = (Y =i v = o o a <

finrsananuadusanlaeuiisududmuenssylinelasua iedwananisdniduaudy
Sovar  wazialunAuwaedsduazuuunmsinees 4 lasung Avusdindnwinduynlasinis

[

Ul @am. 1EUslATINSUTEIUNATIUIUY 4 1ASINTT A9t
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1. lasansagdudne

2. lassnsiawiarduasudnanimgiauaunsafivaymuingimans adamansuasinalulad

3. IS siuANENINAT WAZUARINTNINITANE

4. 1n59m53de awumdngns FonszuaunsiBounsaou
warinadusaselasamsiundazinsuna wazamsinluseulauussanu Aaland

Tnssns nagsaselasinslundazlasuna Gewaz) Wiy | Asuuudile
lasud 1 | lasuna 2 | laswna 3 | lasand 4 | (Bowvag) (530U)
1. lasansasidudne 466.67 100.00 97.85 100.00 191.13 5.0000
2. Tassnmsimulazasasudnanin 100.94 77.71 75.95 103.65 89.56 29127
G P PN i RV S RL RE b
AdnAansuazmalulad
3. lassmamndneninag uae 215.41 128.37 100.69 124.28 142.19 5.0000
uﬂﬁqﬂimﬁﬁﬂﬁiﬁﬂ%ﬂ
a. TasameideRanvdngas de 100.00 133.33 181.25 143.72 139.58 5.0000
NSTUIUNSSBUNTERY
azuuugisiwtn | 4.4782

HanAalulasin1saiuil 2 lassmsiauuazduasudneninglauaiunsofivayinuingieans
amemansiazmalulad  Lidulumudmuneimuusluuielasua wu leswnan 2 Gudgnideaiu
FTiaf 11 engenansanusamnsiaeuluinsiannuseme lawn Tasens wam. dnSeudliauannsoiiy
= = = 1 = ! Y o YU [ YY) =2 1 &
fmadeniumsdnywavenmvanesnniu e Sunu weon. Tussaulisen@nslidulumandmine uae
lomanai 3 lessmaUssyaAnmainenenans adamanslulsasey Gvs) ngudhmneudrsiudseguliasy

dmsulasan1saduil 1,3 way 4 wandnaiuluaanidunislanutmuiesielasua ey
Tnssmsazifiudne lasunad 1 SafanssunisuanidsussminsiniZeulunisiiauenainuise GLOBE-
STEM Tugiianaeifeuazuudiinluussmelne wagn1susea ISMTEC 2016 szwinadudl 18 - 23 ganax
2559 24 15IUSULONUIATNADS AYLIN 11 Nandnpe naudTeitaueaiun 14 19013 vide 14 de
So1 MnAthung 3 e Wierhdedes udu
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3) YaFINA/UBLEUBMULVRINUSNYN

AU 1 JalauanuauNMSURURMUNeUTUUTINSATILUALNATATRY dddm.

denm. MUTUUTMANAALATUINTMEITINSaneg Seanusautadulssiugen Sl

1.1 Www1adug waginwed1un1seankuy (Design  Knowledge) lifiuyAaInsate3ung
fieusuusdeuarnszuaunisdanisdeudves asam. Wi siauedenlidanuiiauls
nszfulitnFeuAnnmaioud uasesiisuuuuiaenadesiuitnsFeuivesiniFeuluga Jagi

wazauIAn LABINNAIIUITBYBI Ambient Insight #ate Asia Self-paced e-Learning
(2013-2018) wuinUseynsengtes luginiaelenyiuesnideddd swdaseinelne deuld
aunsainnn wansliiiuinyssensanusaususalimdnduuualiy nsldgunsalnnmn

famldenadens lemalunmaFeudiulnsdwifiofeialananniuannindeudeuas
nsiindsdeya Insdwidedelusuuvvamsnlnudunsesileddadnsunissouslusuian
Fattu tinduinisves aam. Fedpsuiunimg wade uarTausssunisrdndeliaenndoeiu
wludananalvsansy

1.2 fruimurdonisdounisaeu aasfinnisdouiuuunislédouvunannaru fnvudafs
Mduguidy uazgunsal (Physical) Auwuudivia (Digital w3e Cloud-based) Tnslamzuuudda
asdsulanideniliiduiiveosmat uasdonfiunsldninensnisfnuuuude el
fiFsuansadnundinnudidlussna uasimassmaldauiinuesatn vieauls Wudu
uananlddeuuunaunaIuudl dosusuisnmsasu newiuisnisiSoudsiutu (Collaborative
Learning approaches) matﬁ%’auﬁmmﬁi’ﬂamwmamﬂﬂa (Personalized Learning) N1588NLUU
fufinsFeuduuulnifiBedenisimunines (Skil) AdeansliinEouyalsisl wu fnvedin
Wity MsAndiAsIest n1sdeans annndutiuamzsuaeg (Knowledge) Wigsaeaiien

1.3 fumsiauag uazynaInsnsmsin msuuziheg Tidesq Ufuunummihiivessuiesann
msthasunthiudsumiomuuudssiduidonfuung Wunsaenunsndienisesnuuy
Aau vivanmdynn wieuudwwndsteyadifny uwazlinanin dniseulansiuitauise
ifsmnusluzeemdeiimduieusy vieanmilgymiimdsdnwey viielandvidemaiud
suiuldanundsdeyatseinnlatine safsrssnsedulitnEoufing duainudn Jinsiei
annilym vielandinaglditerls lavatuayulitniSoududuanusldsonue iy
saddlfuuzai Tddinuisnsdimdeianwilng uaznwdingy asfesdnassiaanls
ni3suntsngumansuaniUdsuty wazliinourisiunenuniseu vienus wioagungud
ity Tngagvmihidufiesinensnszuaunis (Facilitaton) duuy uazvhmihiiaduayuns
Bous dawiougunsniuazieiosloney 1 sanfedauaTiisnsouslitinGou |3 SougihunuLes
szvuﬁlﬂaﬂivmummmmmamqLUUﬁismm wartindsuasdudunsruiunmamantu uay
uwlﬂqmﬂ%mmg%wlm visonanretinsuszveneifunulasanisais (Project) laudlailym
16 uazgaviothludouleafudinadeld
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1.4 Wandeanns dslemalunisdndsdentsdoussuuuuiavad aam. Wawilfundsdu w T
U1BLasuils (Mobile Learning) dmfunguitinuneffidnenin uiear1union
semsliusslevinnedetieliae vinsinsdwiiedie uazgunsainnm waziawunlegdunns
Seusuuuanisy swddusuian e1veyyInliingunsalvesiienly (Bring Your Own
Device -BYOD) Wiatheandumuuasaniiiunsfinu taeliiangdaou wazindouiivsvaunisel
Tueiasudsniujduiusiuliass dmdungudmangaaufnuiidalimionludunisdald
gUnsnl Asasinudesmaiy AeiFeunun Faceto-Face fuag uidinlomanaigeuslfunniy
Tugesymady wu msfnwvilna vide Minaluladlvmia wu Uszgndldszuunsdansizounis
deurwnvig) (Massive Open Online Courseware- MOOC)* fluingaufuusunvesiinideulne
iieesumsisounenviesFovlunaniidesnisle s

* MOOC #ondngns (Course) Mi3susaulatl (Online) nszuuTnalildaum3
(Open) wagsossui3ousiuauun (Massive) Fissuaunsadouseriiluginlonisussens 1
TURANUATR Yiuuuneaey wutilngin vdeudnlusinaununiugiSeudun 16 MOOC awitunnsld
wielulafasitlniindielunmsiFounisaeuriuaietedumesidanaziinsairssvvuidaaduls
Asuariiniiouansadearsuasiiufduiusiuldundudonimedy (Forum)  19giFould
wandsuaunuissninelinoudetu viedugaeu wasirasaeulddnde usnanidaiing
penuuuiiteliaganninnseaeudeyanisfouvesiniFouldietu wu aganusadungada
Irniniseudiguniseulatie vieddnseuldnardunisiuuuiinialauinduiivay vinlw
AnmuladndniSeunsayaull amnuAwdelsintinluiFedds viesmludsnhnmsineey
TandnsthudifiinGewhanidus i WemhiidemdnleaiitniFoudiliinla LAz UY
mwmsflvimLmumLmumsaumauwmlwummLuam‘mLsuﬂamaamﬂwusuawmiau n57ing
annsaudngadndeyasag wianil fandumsaauduiussevieasutugBounnndsdy

whnavegdlnady Ssiedndunsudlafedesveinsidsumdlnauuuiiniidunisdoasms
e TnetniSeulildsuufduiuglaq aeunduanagdasuldias nszuaves MOOC Balssy
anuflnegnaniwndud 2012 Wesnfuminendetuiwesannanewidinudfy way
1NFIHBLNTUNSBUHIUNIE MOOC  9unsedia New York Times el U 2012
Hu “Year of the MOOC” iasfifin Tagaudd 2012 finsderiiin ASATRIRE
MOOC #assannvansunidnedeetay Udacity AesdlngumiIng &y Stanford, edX Aoma
Teuriivende Hanard wae MIT, Coursera flanalng enansdamnummivende Stanford uawreumiTiingl
Sulas KnanAcademy.com (https/Avwmwwkhanacademy.org/) SautiunisiseusausisssuUssay uay
Tseudunan
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#F Sign Up | Khan Academy % i _ a «

€« C' | @ Secure | https//www.khanacademy.org/signup?isparent= w

KHANACADEMY Donate  Login  Sign up

Join Khan Academy as a

First, create your
parent account.

After that, we'll take you through creating an
account for your child.

Learner Teacher Parent

Khan Academy is a great way for your child
to get help with what they’re learning in
school or to learn something completely

new.

Already have an account?

By signing up for Khan Academy, you agree
to our Terms of use and Privacy notice.

#F Khan Academy | Free O % fmEmEEn  — a X
€« C' | @ Secure | https//www.khanacademy.org w
Math Science & engineering Computing Arts & humanities Economics & finance Test prep

@ Math by subject Early math Arithmetic Pre-algebra
Algebra 1 Geometry Algebra 2
Trigonometry Precalculus Statistics & probability
AP Calculus AB AP Calculus BC Multivariable calculus
Differential equations Linear algebra

@ Math by grade Kindergarten st 2nd
3rd 4th Sth
6th 7th 8th
Eureka Math/EngageNY High school

@ Science & engineering Physics AP Physics 1 AP Physics 2
Cosmeology & astronomy Chemistry AP Chemistry
Organic chemistry Biology AP Biology
Health & medicine Electrical engineering

hittps://www.khanacademy.org/math -

1.5 nainsdnridenisidountsasuuuudaiu (Physical) msusulsAsmainaue vienueAsnsaeu
veR (Pedagogy) imnensvannviany TnenaunamUsnvAensS eunsaeui NSEUTINWENTUIUMSAN
Femeilivennvianez Uiy W 3Rviminsiseunsaou asanane (Medas) yagunsalveseuungn
(its) Hudiu wazideniemanszaine Iaenndostuusumdsanmilamiiung By avilufives
lsfowhe  ileliasanunsaiaunlugununisasuvesiioslsaiey Tnglidesflensuuuy
d15a3uil aem. dnwdealiifivsetnadion videldsunseusuduuuunsiafanssulueasou

-36-



FeuMUTTiunaaAnsvataatudusunsaauiIneAansuazinalulag (samn.) m
o - 3 ><]
aduunazuguing (Executive Summary)

1.6

17

18

19

I~ dl' dgf =l [ v a 1 :’/ d! 1 Yy aa I :s' vd‘ a
Juisesq uavauillenifisawluriaasouwinty Sdmaligseuldansawenlowminuinseu
LUdiinasale e, avstiunumdavigusuuianssuivainvatgauanmdym vielandiud
aglsaSeuneg WU a1lsuseu vieyuvuilsussunsegidymisesdnds vselgyniewe e

& d' a dl' & M v & a I3 [~ 4 ¥ o
wselgnisesanmAudeninsuaumsUgniivlils  vielgymaualad Wudu  desdanin
Ueym vizelandtiu undudnbhdnszuiunmsous
maﬂswwauwuﬂwmmum #70939N LLau‘VlWﬂ’J’]iJL“U’ﬂﬁmdmilﬁEJumiﬂE)‘lﬂUTULLUUﬁuLG]llﬂﬂ‘l?ﬂ WAz
Usglannl visedofvesemdudne sudejaduumum LATWTITIves dem. iumimumﬂ AFTEAULA 7
AU LadLE e saerRuUsEduTUS Rentud R vad iavenrnans Adlnrans Lavnelulad
e elriiniFsuaunsar el eunsaeuniA I wasdund ounsieu msaau
Inenenans aniamans waswelulagvadlvelueunam
TUSUUTIUS MSATER LAY Immﬁumiaﬁ'uauuﬁa WAy aaqﬂmmﬂlumﬁ ANaNTsy / MSas19ANy
ASENTNDIAINNE 1A QYUDINITIAN ANTTUALLANA ﬂmﬁ’w:iu%msamuﬁﬂmuamgt;liaau
Teseurgumnailmeissme WewnlsaSenlunsiunganeueauie ey Tanaunsall msan
a ) | Yo a M va v P A va a = oA = 1%
Aanssuauinine dwaliinEeulilaBeuiannmsilinufiase Jwwenmeatedunseuiuaynn
msflnvinegnszniumsin  wenantmsialiddesied unsdansseunisaeu Ineldazmslunnssau
MSANEN NISEAUUTEOUR NN T5es@nen Tunmaza v kasiiu ssvndlunsid D 9densaananssuas
2 = I A ad o 6 & v
WA i AN AV ERIENNY You tube 1Wudu
derm. MISANYINTFUIUNMTUTINTIANS (Process Management) YeNanufine) waeAg Nenfiunssuiums
YSuAeNS msamdvivenemans uasetiaenans iuuRaliduwuuasdu@ne (STEM Education) 21 4
nesuuMvEnyfewiunserlstne Jesilianudnwiwazasansoidunsliedwiadies vide
ussauadiiianiud dd2v. a1ande wazifeldnanis@nyiudn
ATLNELING UG TUADY NTZUIUNITAR WA ADIUANWILA SUNTIU NS BUN LA A1US Ntz

1Y a = o [l a Y o [y & =2 a 1

uARUSINsan AN Ay WeduaSdlvidluuiulsesiudnuilulssSouemuewisly
UTUUTHaNEAve dam. TugUhuudAdsia warAud Seusadviased vy (PST  Leaming  Space)
e Y oa ' o & va Y] o ' & A a a1 v
iusmey InedSuussilevidenuvivasivegiaue uasdusomndvemansiiannsondeyalaly
Aulesidue neded msnyiaeurugndewesiiovnewi@uiules wenanil esisedsieey
AeIMIVRR| W UTMIMUE Seu3ATTase UNA (PST Leaming Space) Vi muilevn gukuumsuieue uag
Usunndeningueldusmsnesms lnglvinseunguuasiviangaumung s LUs Msussnms e ey
31JLLU1JmimLauaiuiyUUﬂaqmﬂm (Scimath.org) mmmuiumauhmﬂmm aersans Tunsig
Luammqﬂ VB LE FEUI ATV ATEA VYR (PST Leaming Space)LLauamsuaamaaamsiumNﬁlﬁummiﬂu
aerm. vis ol e g SeuiRINaTeAunA (PST Leaming Space) Wi lYUSMsaninsoud sodanm
ToEam wedemnsaIRemIngyiu msiiuduaivenmans e edmauls wnsluSemds
LifflugudSeuiAdviasenuyif (PST Leaming Space) diusiu

110 masdessiuasd uunaunesmsvesiilanladsluintenud viieteyanuiaenguaulaselasu

Teyaun aem. Wemnusiasnguirudemsiuand i Wy ey lulsaS suiamsded 1N anssuasiy
AnwiTesanlanioy, HuUnAsewBmMsaaUNIUIAMANAMMERS B3RS Ng MBNUMAITNeITU
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aa o

mAdeuezuinnTIu e eyaatifdwulng mmmammummmmﬁaw edludsinelne Jagdu
yiaegilating, AgnTIIAMS A, FRSMINTUARAATIVE AR TIHUNSOUIRN FEnT. WeNGTa
Fin ru tagiu, ysrumeentui fuyuaiuayumsSeivenmans demmsuidlsadodedig
neueenie uazsesmslianuayudemeSeuivenmansos s, UnFeusensrduinlediaems
Angsiui, mermmsAnussssmmeninung s nyTulsad ousuwui g vedve Wy
aenm. Sideuanifendes Wiilesidunuenumsiaeg ud Wewsiisndangiioya USuugeyabiviuae
FIROA dBWAN anand el nuuszrdaius i uns uaddiaiunsindunuii
Ussndinius ariu Aenfumanu unnm wasnmdnualves seom Widutseusy Wuiiidnindussdind
vimtiidasSumsaeiivennans adarmeans uasmalilavessyma uenmiloanemuussndanius
Routine lufianssansed 1 vide Event vidne Wy uduamiivenmansussdnl auussys ms. Sleang

ruBuiMssusBegleanlmymyinaie madudinmdaudeastmunms Mmanianssuwes

Hemnemsaaiur Wiy sudwlianmedaianas vieaivayudeyans Ngnaedlviden

Sutiurruissnsvesildulnidendaniug Weyiwaswnmidnualves aem. WiAanseeusuluuum

UALVINTIVeN eV, BT

111 pasUSulswumsas wenamssvitinuasdiuad i auesneEeudivennans adinenans waswelled

VDU IV

1111 Mnwamsdanuin Tunmsssunasseeas 80 veaemundusdmineg dendlemudilanesiu
a s . A A av g a sw v 1 v v o =
Inemansifies (Pseudoscence)  viserueN biluinemansdaliignsias fadu aam. 39
Sdudeeidienudemudineiuinemansignies ielientuaanmouuuend omags

I a saa a [ A A oa 3 vy 2 & Y Ado o

sTveNMans Nilvge] sessu fuanuden bidivemeasseenaniuly Falumimndhey
U8 g, lumMIWava ngrsn1sis sunsaeliverans uaveenuuuaeMITeuMIaeU Wie
daatuenuanudlananemansiiienwasnsoinmusinussyna W iausediula
2eawRNYal

1112 9AHan15d15I8 wudne1avu (eng 15-18 U) diulvgiuinnindesay 70 danuiaiidila
= v a s aa ¢ . ' v PN = Y Y
NeatuInemansa i@nd (Physics) eg1agnaes luraeieniguiianniug arudila
Neiuingimansaiv1dyinen (Biology) eg1egnaesuszunuiovay 45 iy Aty
4a3. JAITNTUATILINAUNATUNIAT UazthinUTul iR vangnsuagdonsseu
n1saoufgIfUINeIAansauITVIne bl e wanzanduinissulugadagdu
- 1% v v o A A o a 13 A a b 4{'
ieadaanuianudnlavesinissuneivingrmansanvidiinet lnsuwiuluses 1)
Ingeansiugiu (Gofamm femwundudmuneainnsdisas U 2560 nougniioy
fio dodia1u “oondauilismglannainiiv”) uaz 2) aunsvesywd (@eranud

wrung Ll 1ve1gINN15d81599 U 2560 naugniles Ae Yed1au “uywdnniull

Wuandndlunaeansny”)
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AUN 2 AIUNITHAIUIDIANT

INNANITATIIANUAATIUYBIYAAINTAUALRNIAY WUTIYAAINTVRS ddav. HarudAniuluiide
“msvhasie WiuesAns (Strive)” toefign Tnenamsd sarnsdadiusiossinsesyaanns denm. wuusziiy
fiyrannsves aam. Tazuuueiswelatdostign 5 Uszidu laun

1) @@, dusunisdunen/nmsnaunuduisiidussuunasiivssdniua  fazuuulads
2.9887

2) nsviuly aan. daudavgu vinlifndaduaugasgniteanisaniiuiinuag
A5¥aL (Work-life Balanced) flnzuuuiade 3.0868

3) @@, mevaussietelaus viedeRniureminaeg ey Tazuuudy 3.1623

4) @@, fimsdeansuuvdesmeiiiuszavisua favuuuiade 3.2075

5) msueumnglyieuduusnmieanauunilisnnauduly desuuueds 3.2792

INHAFITIYAAINTTIAU @dIN. AITLTIUTUUTIUUIMIBETUAT 1A U UVBIYAAINT

densgdulsiyrannsiiausstumalalunsufoRnunntu Ssasnsowdadulssiduges fuioluil

2.1 dheninensyana arsinistmuandninast sudeudetsdy wwunstuiumisdodunen

funta (Succession Plan) THegnadiau deansliyaansidila waganunsailuufialsodn
Hususssu uanfusssu ileadrsmusiuladendnalususiuadduany uagainuiimdilu
91WAN5 (Career  Path)  tileadie/finusegele Tunisiauvesdiidnonin
(Talent/Successor)  IiAnnTsdaaunan1sufoRnuas (High Performance) uazdaglst aenm.
Snwien waeinmngdnemmlsimdssmaumusiwnlsoudiwane Tusssuudwssemsdsaszaunsal
WAEHATIY LBV NennsyAra mdaeRumsdaRans s melu aem. delifymaneyn
dfumismilemalsvi-fanssusaiy Goud uagvieudladentummdumsi@msiamsesdngi
Ao INsIE L Ussnoutuassilierusdninfienuwi eud wosiumsnuanas ilesanginslit
A Aeyuemnd W snueg WITieniu azd seliurmnsyned ruddni i uedWeewesers
fsannitu stuiivdnenm ussUszav mlumsufoRmliAaedueyi uewing

22 yAemsEEATIMS uaransURu AN UL el asuiineulumsUfoRmanniu viems

TinaefdalumsindulsluFosidfoyrmuanusanyeas demminmiidaslunsufoRm viems
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