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palen i dwalyadl AdUG 4o Juudg e capiing pleo (1-+) ule &bl daldl cacjg dwljadl calaai
JLANSES) )pulen oo cudalgi ad ! guslwdlg guwalwdl eildl (pand] pglell dilo pagdl
20 clallg )31 pgle juong duibjrall pglell juen wuui Galgld pl (ua ya .duall pgle oo
l@idalgn pacg dell audlaiudl cagandl clvallg o)Al pgle Juep wwwi Uliig NSES) )ulen
ywalwiAl ulldl wanll pglell dalo pagéld pulen wna dapenll jLen dwi i (i S édunllell wwudll
Gubdll juen dawd Galgid pl (o ua , TIMSS))pulen oo cudalgi ad gl gusludl canllg
pulen] 2wl jben dwd araiilg  TIMSS)ulen oo (ol wanll pglell dalo pugdl pulenl
i oS TIMSS))puleny dijléan Al gualwudl wandlg vl eildl candl pglell dilo pugdl
o5 dunllell wwuill djldn bgado Jbuu dunlell (palullg dal waubgijben duwud utiag Adiill
gy ylagPISA). )ulen oo Well dwlwdl cagand] pglell dalo pugdli pulen (Galgi pac bBaal
waganll pglell dilo pugdli pulen dndlés paill dale] :lain cibungi daey dalll cungi AdUUI ala
Quwyandl Qiall caltig aalodl slac] Gilig palen g Galgildl uian ppoag el dwnlwdl

walpuAl glad bé go wdbll uigiao gug plell pleill Jalpd pglell dalo dounl plall jUbAlg
pglell wta doadinll Jgudl wylad o dalaiwilg pudeill dlig lbsud yull wdtill ule
Hgbillg ausaddl va ddandl dugyll doadd laeighiaer . abvllg
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djginll &ianll pjellauc (1 g)do podl donla

bala apoo Ui .
d)ginl| disanll ddbiny poill dolall &l

ploig puloi (b va dédgall aluglonllg bl ule cgaall cldl] ud] dnudl waa rypdAiuwunll
odlg o @l aiwil e il utewg (Science,STEM Technology, Engineering , Mathematics)
Habig p1gddl lanlaliuul gSoy yull STEM pleig pulei Jlo via dudgall dluwylonllg cyladll
LUl (angll aadodl pladiul pi JIguudl ada ge dalballg . Sduagowd! dujell @Sloodl dad
ule cly gLl pi Jga deyji go cuigsl yillg digell dga i dreayoll alijland] clyalg .gjlanll
Ljg5s g Jjgaleiw vag . TIMSSg PISA dadgadl ailjuiad] yla doadio Adlid ule lauldb Jgoa
ygbg andal il Jgall Hligi go piei vl dandoll GbAgll ul] dals] 1ailiag .pigs 2igag
-bubadllg cilwlbwull) jgbo duna clond uigian Julad ddlby slac] pig . STEM pudei ciluwibu
bléi agag u] dwljadl cdogig (Wiao qunlenll pghig alac] -pleillg pudeill ciluylon-uigisoll
Hobig pugdl wa aip dalaiwdl wilga wu] Jogid Jgul aia ylad g waalidlg aliud
jalen pagi dgueu awldl cungig . duagowll dupell éslonll daldl dapdllg calwylondl
doub (o Grdsg polg b erhgg .dSkonll STEM pulei cilwylong i bund dosla ailpiigng
dnpAin STEM aalo pghig .dpisn daila yundl Goad i gbog vl dawlidll STEM cailuylon
ploillg cilsdiinll Jag cileguindl ule pilall pleill tie jubpillg owudl pudeill Juli o padi

STEM Jbwo vy (pnmAlio (poloo pghlig alac|g utigledd!
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il Uadl unad Adlll pbaill cilylan éunii uta STEM palei alail ule pild ytilyil anlip dulela
.dbuwginll @aynll La cilgagoll

vanlell joe GBI xue ol i
aall ddbiny pyleill dolell &laAl

i jgulle Lo .

dalll denla

STEM pueialadl ule pild uilyd] anlip dudela ge sl ud] dad bl déwljadl cudaa :gpdaiuwunll
aajnll glilig .dbuwiginll doyoll ya abgagoll aldibll wad AaGUll pbaddl aljlen dundi ya
cibgagall alllall o dadlb (V) o dwljadl dise cuighlddaalgll déegoandl pupniy yugpad auwd
djgnll -puila -ggublg juwial) :@ddl algadl ude dwlpdl Gapdclg -buigin Jgil wanll-
ke pild L] Anlig At asoll Gubill il &l go G pd g a0y dilinll -dpuodl
:auiAl adlold dwalyadl cdogi adg anlipdl ualball Gaoll o Géadll pi i a2i STEM pulei aladl
ol dcgoandl calhys albuwugio (g (<) dAs tngiuun dc ddloa] dAs aild (Ggpa aagi
wad aG Ul pbadll aljlan juiad ducpall aleidlg audall daayall ude unaedlg uyludall Guball wia
cunda adlill adsd ldagg uiaedl Gubill allbd dbuuginll doaynll wa aligagoll aldisdl
a0 abogidl go sac ul] dwljadl alogi .aduell ali abyiédnllg «abogill go saer dwljall
ajoll cliyg aalidnll psaill aljleo dénil doidnllg uAa 3l oyl go sac Apa: l@pal
wa apienll cljiil Algni piond dag l@eungig STEM pulei alxdil Gag dudlidl anlull ao
Godanllg wundenll wuyaig yugagoll diley Jbo vad l@dudig Ldusgowdl dujell @Slooll

Gpally guyyillg dgionll cilenianll glul Alail uile a3l Anlpll

(dbuuginll daynll ilgagoll A&l pbaill ciljlen . STEM il aoliy :dus Uianll cilolsll
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il Al gadgay Juaid ua daa digany bbbyl clolen axlgi yull cabaaill

utibundl vwuue joe @l i
dan puloidlal

La dan digang Ao bl aloden aalgi ytill ciliaaidl uie capoill ul] ol s iypdaiusll
(digay Aall ya abs ! alelen (ki dlaag (i Ggpall ge waiubllg dudlin Al gadgay dail
(ygaa gi ylal) aigd dua o ¢lbéllg . adnllg .daynllg .duadl ialpoinl uijei d bl
Lol aadell &ialdl cooaaiwl ol wlval Gasiilg .utilpal ol ule augaillg
dudlg e diye Juial plg .dan dyang Al byl alalen vle doull episo Joiililg i ongll
duladl) dugilillg ddb_wginllg duflaiudl Jalpdl go ali_rly dolon (MF) Laolgd dudub
&ialdl cao aai_wlg .dolen (M19) qasae 2lll énull eoisn (o (%IE) Linj Loy (dungballg
cibaadllg Léuslodl cabiandll) jglbhn gupA ule dcjgn dpda (M0) (b cuigilig ladaul élais @il
aalgi yull cabianill g ! adlii cyabdig (éwisill cliandlg gl abasillg éuilo glonll
el . L(dbuugin) dlbhduwl gy el dadljndl gadgay il ya dan dgaog Al bl dlolen
dualodl calianll gf o 5 (1) uyben walpnil (0 o FIA) wuall ggoanll plall b wginll
duilo glonll calyanill wuilil owipdl uta awly (0°) yul s b wigiog Jgdl wwipill uia ciels
ulag (r,99) yulwa b wigiog dyladl cilbaadl EdBI il uiag (#79) wulws b wiging
pea :dnull aleongi pal go ciildg (Ha) yulwa baoging dddi] abasill padlg sl oyl
b3l 45 ga bl dgaull ddgl o doldlg aytilmdl doudl goad vl duya i anlpdl
ragig yodoll peadl o ajodl gyylandl clibel poill dljg wia (ulgg—windl eapll eo dunoill
dxilwunl Jolall peall paadig «dudlppal cigaudl elyil uia calodend auai wtill cilygallg jalonll
cilodend! quénig calp Al djlalg guylandl ciladld Jud go dudlindl gedgay duadi ua cilnlenll
a5 Guyb ge plooll pagi g auial Jilwg go dadlipal gadgay pada o 5 plaari wl go

@pyhad sy &udill Jilwgly gaigay cilgal piki (d doalunll go « Cujiil
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laidileg cloin donlell dilol cabviupl ciloleng yodan wial ddoiill Cilwylonll Ligiwn
lagal pafladlons
utilgyall apal Jusbs i lalenll xoan paalpl i
agauw ¢loll Ganla
Gloleng ywolen wial d&dolildl alwglooll wgiwn ule el ud] doudl wWaa (yptadwell
lodeo (1#9) (o dwladl due calti lagai padladions l@idileg cloiv donlell dlol byl
Grandlg .duflguiell dysgdiell disell paylial pi dunuei Gblo duli ule (ucjgo dolang
utlidlg Ladolll cilwglonll Goiu Jg3l :iujgan o d@aldgo dibwl slaci pi dwljadl calaai
dolen ol dun a@ildg db3l Gap o Géadll pig dudolll ciluglondl gai (pdendl cilaéiony
doall Jua dwljall dse ule a3l Gubi sor yldadll yangll aadell padiuwlg (AF) audl
S dle gl éole dygru dudotill aluglondl tigiwn i Adlill cyabig prATV Jgdl ualyall
Clugylondl go gyl bubAdll vie JoUll dugylon ¢llibg .diapag dudal dgou Jolll dwylon cuils
‘bhuigin Jéi ule aloa yull adotldl aluglond] d&wudll i Jbwgin vlel vle cdoa gl
ao i adldl cpebi s .calojll oo gulaill Jua o Jolll dwyloo gi Lulis Jolill duwylon cuilba
duloc ya dadolll dugylondl i :dwljadl due ae dulle daga ule cdpa gl déuduadl ailadionll
ang bda wuall duaii bé clpn] va dadolll duglondl gu sldicdl cllisg Jbda duspa dadal
gyl eladl guuad éadoldl duglondl dédle d&ays ule adpa gull dulbagdl aladiooll
dayoll abwvly aloleng yoden wal i avdy dole dgoug .pap Joc La ddolidl dulonllg
aalid &dile agag adlidll cpabi s .daudo il padiluylon gad dulaa] cilaéion doolell dlol dugilill
l@gai padladiong cabvLyl ciloleng yoden Wl é&lolill duylondl Lgiwn Ju ddlon] dds
aalad piis dawldl cuogig (1) A3y wigiwn e Wilba] Jlag (.017) buidl Jolen 9l dun
wlad aaldlag duugpaddl calhgall aée Jua go abolyl alo)eng ytnlen wial d&dotill ciluylonl!
Alilon cilwlps clpplg
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SUUll anll alllb aladlg Jruoadll @il uyia (Web Quest) dudpendl caalafl duoudlpiul dulela
bpdll @uan ua ausbuyl plei gai buuginll

vudnll Joell Jua G diloa i
alydll puei djla)

WJupadll dundd ua dudapendl gl doudlpiw] ddela elodiwl vd] ol e rypdaiwell
warall lia Graadilg . .alpsll duan ya abo bl plei gad buugindl Sl caoll alllb aladlg
Coull algn Gubdy cnld Eun gyl a i puo. nill g3 yugpoddl asdodl &bl caoaai_wil
dron bauginll EdUl wnll abvobl dslod adlbll wlib go débAll adslenll daag) ailgaig
e (@iln Uyl plai gai alaidl guldn 4l el il dydgenll cnlagll dngilyi wi lEdg
Coull jouni g ébbulng duyjad giiegnan ul] ngludll dowdo dllb (1) o digaedl ol diwe
Ulbwigin (i (@ <-,-0) ugiwp e duiloa] dAs aild (Ggpa agag lanai Adlill oo décgnan (e
Ul oadlljuiAaal el wibisll ua dapaddl décgoanllg doul_nll dcgoandl aldlb alags
Agag ul] ol dogi s .daupndll degoandl aldlb Aallol abv Lyl ploi gai albddl gulbdng
ploigai lalidl guldn Wi gailaysg yiynsill il ya alllall alags g dsyb déile
lapai gog .dxpdnll dluilg abongill e daull Ajag (a <-,-0) ugiwn dce AUyl dslo
dudlaiudlg dbwginll dagoll S BLl dslo yuyad ga ddggenll Snlayll doudlilw] cadbdgl
Wa duapen Gl pun nig.a ualindl yuldl pleillg wndillg caliib Al vle adbll ageil
Agauull ol duwilpy alangl duapen Galayp cladibAl pacg .dadenll Gdlaollg dunlell slgoll
byl pladadcwl vde allibll gjaig uib_wigg bds pbal dljlan ule i wljs ua anieig
Kagig Lanlei drais (o pobill \di wo Laslaelg Laalill pibi wil ppleill (a didpenll
Hlwg pron’ aipan dwjan (5 L1d LUET Qb 3gagl wlaisy dun . gujand s daypiudl alilbo
il wunll déublgnl autwljadl plell uan ule uiguialAl pudeill cluouwilp_wi Laag

ngiw Jauiy sédei ciljga claisAl pacg gl Agi dladl cilouiliuilg
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o i dbuuginll Aol Sl il Jaoadll axnii i dgdyll &ndll &ylg) dlela
abs Ul

uuaall alge jgnio clan .i
dygind| d&uanll pudoill &)l

uuaadl suew udud .

il uoaill dynii yia dundyll &ndll dlg) duleld ule wpeill wu] dwlll cidra ypliiunll
e cudghg il aull aaiall caniclg byl o i buuginll g3l wanll Gl
L] b djgindl disanll dabing buuginll Jgdl w@nll cbilb o ddlb (01) 4o Cughl dise
plall Jul s (M) go digho dbules L dlg adlb (F0) 4o dighn duai lbalaa] guicgoan
alac] oo ylupad jlialg Ldugpp dund) pond doyyl ua dwljadl ailgai clinig alerd-1EFA
aldlb albhyy yibuwgin (g dudloa] édAs ailld Ggpa agag :dawldl Adlid cypebi adg . uidalll
degnanll Glilb Alla) yuynaill il yaeyl Gubill i dbglallg duyaill guicgaaoll
wa dugpaddl degnanll alllb alyys wibuwgip g ddloa] dds ald (Ggpa agagg .dugadll
gl duwlll ATl g Widg ol dubill Alle) ylysail juisal yiaedlg uldll Gubill
Gilapiing Ylaping Gilodeng yiodenl duyjad ciljgs ade lawal go dluongidl 4o saer Ui WI
Gl bidl jpan va andill anall dilgy ans duaus ule qyaidl dbuuginll dayoll va aluslyll
B pdl (g absudl alpds alaping yaping dlodeng yoden (o 15 yluig laslaclg
Aguladl ciljynll Gilang sunal Lnd) Uond @alo slae] §4al dalisoll

byl uoadll dundyl éndll dlg) dulelall dualtiandl cilalsll




Ao bl guyad yia &balll dus byl Jioll Gubl

gl podl denla

S abojjlgall g sl guilgdll Gubal ude Ao Ul guyyad ooy g wsg 2 igadadiwll
poal pralanll ada Gubiic 3] lils yia layiig desbyll pralan! dnal wulbll jo iy ¢
aus bl Lilwoll Jieai dgpn ule canbi dadoudl Jlocdl o pdall .dungudl dualdl calsiiin Jag
L ljadl caganll uia dau bl Snaboll aleiwlg pad pead duadl J5lip i vl dédballl
wdadga ¢lld ua pal_w lbog Wil _woll ada Jio oo Joleill d&albll dilau) pac bagl ua
uuljadl wnll ya Jilwell aia o Gubi pawdaii (uoleoll

payleoilg palolei cua (o daldbll aalgi yuldl caldgenll pai ud] dadll ] dawladl casad
Gubdll drot uill aluwe il dualo ypgnag (odenll i aaag ul] cybsi s Ldudballl il
cylti Gua rddadl désgeull calenladl unaa] ule gl dwljadl cadub wuwljadl wnll ga
loua dpasiundl cilolallg Lgsl dus byl diwundl écln i ggadien qunloenll go (4 A-) gi adlill
bl de @@l aaga wngiwun (i ggadier Luiwl auce o (7.9 gi bbb .caldgenll pai (o uya
aaidl) dunlill du Al ala_nll Jio dépaalsi pe aldgen AU cpabi bbb padl wuwll ga
ang iy utuljadl pgull Jui dpsbndl (dg ul] déaloAl (aboblyl dpaljlediiwlg guaill
uUe pusb pili Wl 4a pl dolboll axo gi wlbll yae i gl wAl wna lgbyLal (uidl ggolenll
clpl Wb @&l pgai cun andla dwljall cdljlog .duballl Ul Jilwnll Gubhi ddlea
200l aia pead duwgyaadl éduall clbei e oo cililén
ol dpal dauballl Gl ubd aldgen dauballl ésbll ol :dus banll cailolall
aolyll alell aleduwlg pad pes
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(TI- Nspire) duiludl &3 pladiwl yta duugyaill als bl cilolen ciluglong Ciljgnd dwlys
dagilill dloyoll yia syl Jolgill peal

vanlall Glldlauce goapl e déobla i
Al pudet djls]

puloi jujeil dawddll plaziwl dwlal uteloiadl jgbiunll dwlall aia canicl :yplaiwsll
elaill TI-Navigator plbaig TI-Nspire dibudl dunbdl @3 plasil dwldl cnialg il Ul

abddl yabd dolgill vag deydl abladl jgbig duwlall Jgmall wia gyl dolgidl peal
yaagill dolgillg .ol Jolgill sl Jolgill

ua éugilll éaynll yia abuv byl aloden clwylong cljgnd clodiwl ud] dwladl cdaa
pcal uuelaidl Tl-navigator plbigTI-Nspire éudbudl @Al pladiwl ua dasgoudl dupell é5Jonll
disany dugilidl dayndl vna albusUyll cileden o upA eo cnlildn cypal dus .gslfl Jolgill
joball g éuiaill a1 plr il il i 18 nalsil gaibuylas il Jalil A
aWllbdl alpa abag padd wwldl dolgidl aol jgbld Jblgill degido aildbun Gla audldl
Al apabig .wgleill pleill wdlgn yia aibllall aloadl dsbj pleill cildoc wa daponll
alidl bl ba ywlll dpolgill 4o pegi vle ganloial o gjgu alolenll gi dwljall
dcgiinll Gubill cabéan apag dxaeinll clupill ol alodenll padiud dua .u)lullg
Guinil pbaaill é5)lung dauv bl jlaall (e jueill una alldibll Jelai dabjl TI-Nspire éuiludl @il
s bl abdoell clpnlg punoill il do Ul alddell aliisl pualanl] ¢lpitio paa
agey Adg clolenll plodal bbad pl veagill olgillg yuotidl Jolgill i wd] adbidl i
GliboAl alodendl pasiwd 3] Jolgill o (pdbnddl (pisy uagendl ciledenll uieg dd ud] wuwudl
plariwlg yteloin Al Jeladdl (opa dalj yta TI-Navigator plaig TI-Nspire duibudl @lill degidoll
wgianll oo alllbll Jolgi pjeil wielbiadl Guudl [3a goadiu pl g5lg byl dolll
Hgbd uU] cilolenll apei pl dua . plaill vl dudldiwal gaud ylod Wil ol gyl
planll clad dcgidnll ablbiol]l daddill aial direinll Glibodl eighi ya alllbll aljlao
il dolgill go Well aibigiuundl Gidail jlaadl pudiq dunlifl aaadl pghil gi auslyll
walaadl Guéail abovudl alelenl yuanll pgbill anly oo duwdw cls dpal dawljall yungig
uull aaliandl pleill caldbuw jund plell pudeill Jalp Jua vyl dolgill blaii jgbd :adlill
agenll uigiandl clis @b daddill pladiwl wwalp jjéo |5 l@nads

WUl dolgill .lelaill TI-Navigator pli  TI-Nspire éuibll duwulodl &3] :éun Liandl calolsll
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plaadwl wle pilall pleill i b :udldl quuddl J1guudl via dwljadl édbain cunali :gpdAiuwnldl
Jdgdl wanll vilb wial absvlyl dalb e ywaljdl osddl éndd ya gladill pleidl duoudlpul
poli dbigiwun ao (Quspllg Juadllg .Gubdllg .paallg 5i3dl) dhgiwe sic buuginll
ilegoanll puond ule piléllg uugnill ct agundl dwljadl ada wa Saldl pariwlg Séuagenll
pi cua Jbuuginl Jgdl wanll Gulb o Wil (09) go dwljadl dixe ciighlg .dbulillg duaill
plsiuly abylell dcgannll alaiyl pleill dxnyilyiwl pladiuly duyaill degaanll uyai
e ddloa] dAy ald (Ggpa agag :lado pdUdl (o sae ud] dwljadl cdiogig .dalienll adupbll
Wdubdllg padllg j5iall) abgiun e dbalvllg dupdll guicgoandl g Jéta (+01) uigiuun
pladiul ity g oo siuyaill degaanll Allal dgenll pgl aligivun o (xsyillg .Julaillg
Me abldl db v buwgioll Jgdl wnll wilb Jpad ule glaill pleill dusadlpiawul
apidg .dudpenll pgly cibigiun o (uspillg W Juladllg W(Gubillg paallg y53l) aligiun
dunudlpil plaaduwl readd ailelpn] (o piu b 3lAI] :ledo . abyidnllg abongidl o saer dwljall
alylg aungig .dbuwuginll dagoll Jgil wanll wulb gugadd abvlyl dslo ga glaawl pleill
de dlps elpplg .abwvlyl dalo wa gladwl pleill dunadlpol pladdwl dgpy vl ynlen
da ol abs byl jéo yia vl buoaddl g glaill pleidl dsudlyiial pladduwl gugyddl pi
duailpal plaadwl éunal gai abvlyll oden alaladl déapenl dwlpy clplg .dalidnll Al
ploill ugyadd abvlyl dslo plen @wlabd uan (e dawlpy clppalg puapddl ya glaall pledl
o ule apiig glail pleill dasudlpiul e pild wuad aolip cliy i ge dwl)s cliplg .gladl

abolfl o wia bl

b Ul ol glasyl ploill sdustidndl cilolsdl
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ananll pleill pulon cgn ya duigpisladl &sgawd! denlall Sl byl jybo pulel pigdld

veuwldl ala apan glbdw i
wailbll puleidlal

(HATg Ugiuun pd) U] dageudl duell déslonll yia youleill poiandl Lewy jyadadwnll
donlall ula (Blended learning) apandl pleill Gubi 1da ule JiAal jui gog .puloill diga
Jiéin pulei pugdi U] wanad Gua angill 1iad Ialaibl dwljall aia ciclag duigpislal dusgoudl
Aaunll daldl padiudlg .apandl pleill pulen cgr v1a duigrialAl dsgoull denlbadl Al
donlll abslyll jjdo puet daga gubial dldwl slae] pi dun wdawlall ada ya yangll
Jlen (M) go calli bl i éaag 4o ananll pleill pulen cgry (a dxigiialal gl
Jben (M) go cualli loga alsldl guysi éua clael aalgi yull cildgend] gulidl diliwlg
o wlb uial anandl pleill Gubil dojulll dunglgisill ciljlandl palgi wu] dwljall clingig
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