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daratuwoll dalhll gl ogadaoll Aani :igl

dagang aigaill dlhiajang
11qilllia.anlg J4iiy aaciulog aigoill danilo Aaai way
led.atdcillga hipalll ciog aigailljLag wile hlaallgua acluy
Juo wnle jrayill jpdi a d il jlaall adg ol @toni dic (Jlioll i
Leylaljlell Jali diloc Jroni gihdda clgall
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Jolleill ppell culioll aagoill ggi juial Lulf

il aigoill ¢gi juial dlajo wili walalllg pgadoll Gdudall Aaaill Ay
dillcansanaallaaaig.Jolge dac g ddidi dijlgo wnle aoicy jlidilaa
dgajallwdhalll Grdai cnd aigaill

:2igolll ¢gi jlialjlco

Jolciollndjcallwginall doctlall o

drodcilldhall Grani ale djadll e

Alioll Gaglig dal4ill e

dnlioll dddill Qlildolll e
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Goletll gapell qulioll pagodll ggi jiial Ly

A3Laill Laiy o juiall G4or Wil dladeill adloill Jo clgil dac Lyl
oldiig.lad14diglanol 4ol cnill aleidl i i asloill Joliif dialoll
dawno ailoig.didoo ddypsl cdlgl dlilao Jglai dicdlg adlai ]
Ao i dileldi asloig . dwbudll e Jinldill Jalaiig jagallanle f 45
Jucillg diacill mlcioll
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oyl el qulioll agodll egi Juial Ayl

Jio dap aoll Gl ioillg jgofl e 1 aiciad jjodl ailaillL ol
Aulnidldlhhagllg drolaldell Wilpallg duldl ogulg dlhhAgll
Joliig Jalghll Jioil dro dll QLiGill dinlia il Alloill oaAani Lol
jicall c dlgll aliidig dilclaill ALeydll @il Ailoillg dlalaoll aolp

nljidalg
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drolell dhlunllg agngllule o dag aigoill aon Ll

Jraalll ugai i) dia dalull dighall (o cll Guhill elonill dlajo (iod
ddidgrplcoldlajollad a c nai.(nijo gl yugolo adgoiwnllolalaallg
drollcill dillleag adgoill daga Jlanl

Al dolell Gildnll ol oy @il dialelld dallirio Jlae] 4ot U
djuiilllg doaaiwoll dh mioll Alnliaily43g.a1gldg aigoill 3gia ALngig
dcnhaduwlce olcioll achi didlainllada.cdlgllg adgaoill Ju Ggpall ]
LaolaAaiml agrag drolcll QjLo_i_II




Jlco ddg agolll asoni Ll

dlacll Aaiill Jalo
gl aranillghihAill e

Ulgalligalgoll cloni e

ALaiillg clitdl o

Juunillg juiadl e

jgni e ngihihailldlagoiai.diloc Jalo diclplonil diloc ) oi
Ulg-hAay111igd ojllll digallig alg oll d oild ala g 23g oill (nix 1o
.alardglaalaclgaligendl cdgig Judwilly ALaiill




dralell dhlullg agngll ke o {ag aigoill aroani Ll

hhAll i adgoill Adiig diglholl Glacollg Algall ¢ toai Jadii il elil dlayo lali
wili lpalg .athadlollg jgnil elidl diloc GLigig elill Jaljo Jo dlajo 4 jLialg dacoll
Ui Jloaaino Jo dthalaell c oag aigaill ddled juial Joimni il gruAill dlajo
Aealll dacillanle cliy adgaoill pghig dojlll diliacill eljalg
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Aulill dwlall

hyuyi a JI2dll 23goill pllna
olaldaoll




aialdoll hyuii ua JIddll pagodll (Allna

dtalcll alaldol hiui (id dijgao didl Jledll (radleill aagaill Jioy
uL4lg . apnollwolellwginallgwlhll (u hungé Jacy Cundadeall
pilnall ko dcganol awi Jlul.aio uglholl Byl adgolll Gaay

droilcillwalhalll Grdni wna aidled Jond wnill douubun il



ol alellaginell bl : gl

drdgigallg drolell ddall
Wil aLaldaollg Ulogleoll éin (Lo dlalelld dall adgoaill jiol Jhway
Wb iy giiii iy y d diole elhalale wging gillasgailld laoa dy
ol plhill adgai WJlioll Juw wled . dihla olaldo g4l Wl waglg
JLS lg WG JAin Lailal wog uAlgal anwill @ anll gu 4ci Jhoeay
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jdoll rolellaginally hhijdl :ligl

droulcill walaafil Guigll bl
Gillga Jlcdll adgailla.danlggdiano dlollciwla al d1dnil Aaigoilloon) Jl e

d1aycallg dypaclidtall lilio g4l <unywdiainoll (odlcill wginallg aigaill wéci
Rulliatl
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ol wnolellaginally huiydl :dgl

Ghill aginall co JolAill
Jaiin aco Joliiy Jwgphilleginall e Jicol Joc) daall adgaill
(bl ead jic)g wanllwalyhi aapi il Lo ey Jlua) gad agnc
h)Jllagoadidai 4ol Jolailllia.diolcllolaldollg ngnill
duocll Qjloillg dranil dhinilll adgoill olaAiuil
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wanll Jaly wyaillg Guhill dylal il

dranll dull doc lall

dnall Al phatwill gjglig eaallua (o lulio pigaill g4y vy
Lidg ety 1 Cunyolaaiullg paynill ad Aaw Jgiy Jhaetis lo4 il
@illga Jledll adgaill.dadeo didi dljlao W] aliag glalac tlwailgh
cypullalill pyeiy gl aidled aday i dga jéio JAidy aolaniul (4ol




wanll Jala wyaillg Guhill dyilal il

olaaiwll dlgawmg Jlol

Ui J1d Jo olaaiwil Lol yg4y g JLeall adgaill doacll pilnall (Lo
CuayJoleill ealhpiy gg 4y Jfway Las .diétall drodlcill Jaliall ia dnla
ullhil Jelai qo 1 lia . aleoll wlpi] (ni auwail aolaaiul ullhll (4ol
@aolc jicig adgaill co




anll Jal wyaillg Guhill dilll :Lild

digrallg Al wnle djadll

dianil grhllalino ¢ o wuliiy adysi G40y willga Jledll a3goil
d10pa dh il o a a3g_aill elaai wla e d)a dlla.guyya il L wig
Jdo Alji Jolge lal4 (dalino (nna co wuliitl aljaci diil4olg Jdiclong
Glollcill aioldg adgaill dillcd




drolellalghll ond duull Aldilell Jiod wnle d)jadll Ll

Gllelaillg aldilell aley|
duwgjaall dalhll dligdo Ju dldilell anlg 4y pahy g ethiug @illga aiall aigaoill
] dlla Jo allall Jgaii wars angs ghaas dephllod cloll djga aigad (Jlioll Juw wled

Gaallwalellg dunldl (o JAtiT wardg wapAl

87

CCO
e




dralell jalghll g dundl Cldiell Judot wle djadll L

ddroligall Allocll Jiiod
Yillga JLcall aigaillg.droio d14toliny dliloc wna dlolclljalg Al o pisll
12 d dalhll Culill JAuillh dapahy @il adgailld .didiolinll ata Juiol cihiuy
dullcayial ggar ddyallg el jaht il dudelaill adlodll lalac dull cadl Lal4 (g4l
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duunll Alddell ot wle djadll il
drolcll alghll wng

Alliillg duull jlah|

Uldllell o adwule wlilhlldacluo (atcill g ol wilhg aal (Lo
d19) Jo lhll Aol @illga Jlcall adgoill.dlalcll jalghll ona dill
13a.olhilua Al dlpeiollale (Leo preio ad ClpLeill jigi wats
Jllhil@alwdhioll walell p4aill pghi aa aclug




Jdledll asgaill ddln] pilna

aghgllg il dyalall

aliil CLaly dardypndl daalill o bl a gg A dfvlay Jledll aigodl
.aco Jeldillunle pacaiiyguinl

Gadill 4 aill jrani e dadll

Jllhlljan) i drelell dildall apianle inid) i yall rolleill aagoill
@adill p4aillg Jglwill wnle

Jghillg digjall

dtiloll dlpAallale cliyaipnnig agghi 44o) @allga Jledll aigoill
JLoaxnioll dlhnllog

dulcallg dalsill

dLallcill datdllg dal4ill G gjlgl will ga Jledall ihallcill aigaill JuAl
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https://www.youtube.com/watch?v=dI3ksqm1hi0

dradyll drolell dllaoll Alduhi ale el

dnnaioll dlaopll o le wlgldlhi dradpll dralell dlalaall Glduhi Jaodir
Lo dliaop jui elijiall Jlao wna .degiio droilci dlalinl dulil Goon il
Qo Uil hll (L 4of duibjuall jalg Bl d dida dlélao ordi il dlclatllPhET
aLhei dlinopllada aleall audgll g alpilill A hallog Glpréiall A i
Al clijra ] IIgng drdun 4l Adilduall (o lex diacio dlegnigo
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drodyll drolell dlslaoll Alduhi «nle «ajeill

dlloco dlinAvogadro g ChemLab Jio dlinop o1 dlcllotdllna
dLalao wnle d dildlladjadidliaopllJo cgillliajiofl dlolui dLnljial

:JLo dalpd ljlo pagi co (dulle dday dulialall Jjlall
Jlspallg atijjall aleydll oni i (aye €
dadcoll diliolall Gllclaill dlélno <

dinAll goll co wyaill diol dly jagi <
sl Jolcoll ndlilac didao pé ujlar e dulso] € ﬂ




olcll ouletll ong drodill dlalaall Lljo

aLlcillndlaic wie 1 dlgallaleni diycio dratlet bljas dradlll dlélaall Glinop jLofi
dulelai dyng aslai ] dyaall elaldell igai wile laijad lljall aia cal .Cuaall galel
c o Jcldillgdraliiio ullhll 4ol dpaall uaillale loicll fo Uaid lacad Jauy
.Jigolo Al dloleliolaldal
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nolell ouleill wa dadyll dlélaoll blio

:dolall dlollcill hljoll Jog

jhlaoll (o dilla diol olei dly pagi e

agaa Wy glailhlar dilao] e

dllocall dljpanill dhalll cadl4ill Juldi e
clndimlllg alell pgaill Gljlao droii e

b (5 dpig Gag eadll pleill pjpa juagi e
UNlac JAll pailingd juial o wihil j14oi e



diolellolaldoll Aye cha dinopll walhgi

Lailildol d loco adwn lcd 2doilldliaopl aal illva 1hgilla ofc)
aia olaainl (polcoll J4al drollcill ddacll wd Jledll lanoa dladiljimlg
dlolcllptalaoll wlilhllead jijcil dyacio diclyf Gy dlaopll

cun Cangaoll alidimdll ale oildll oletll wia dllcall alarilim il e
Aolp 1 olaai wl ea wailid tolell jalg Kl waliisdull hila leollaagy
ulhlil Jcnig.clndiwilg gralell Ceall dljlao Grodl uglwdllaa .dlélaall
(olcill dlajwa Julea el 4yl
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ad drodpll daioill 202

hihAT | alinf datiljiul dloc da nlldh dilll na dlodll d aiaillaoiacy
J-0405 daopll oaaiwi dia wnaljaill aoalli call J4o) .Jugjro ALdiig \naaio
At o luwlwlieja Ultaopll amni <ua Jolill aoall gai oadill af (@ auldill gugjall
LArollceill dlacll

laduhi (4ol will dlcall dianll dhiiidll (o

dulclaill dlilnall olaaiml dabiidinl Joc Jiljg e

drodpll dnioillnle roici diclon ding gpjlito e

dulaylll dudlioll agyunoldi dinlial drolc dldiliuo e

dnnaioll dllaopll plaaily doadio dillAaT Jjlol e

anhiall ujlaill dogecaollchiaillanclldlula e




ety aoalldiloc alaiJglan
:dunlwl Jolge dac dlelo
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1104l dndoill elAiml dylled s 1
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:Jadili daacio Gl JUA (o oudill ALdii J4al .dgajall
Jlaopll co wdhll Jelai Jinaig didlio e

drolcll plaldoll cadall wgino JuAi Gio gulid e
Ciatllg cholell paaill dijlao jght olldi - e

daaa Jldl g dapcoll Guhi wnle allhll §jad jhial e
oalcill dicaly wle Claopl olaaiwl jil ouds
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laylc JLETlhdihg dljan

daildll duuljall aalioll co wgne JAliylanoa digen
Joleoll Jialigwail dotuall dalall

Alinopllg dian il dglell didill Allhiol

dlilaoll pe oleill ddda oudi Aigal pghi digen
dojlll dljpanilljpagi dhiijoll dlloll b aAill

a_algi dyaa dlaai elia i U dnxoill Alinopl dracl Liljoll o ¢
Lajpl (o «Jleall laduhi



cliil g 40y dla ailladd aw le L ET]
:diacio dlalilinl

dllall aalioll co dray)ai Jolal hhAa ghi

(toleoll dloliiig dolainio dujai aoly Ardii

dian Il cadl4i Juldil dulawll Jglallale alaic dll
ol leill deuh co wuwlifi §4ilo @udi Algal pghi
joioll Juunillg pghill dlac na wllhil ¢l







dulill dwlall

oglell oulet (na jicall gdigh Glduh




drduhi drole dliolg jicall cdigll ogado :lig|

(Augmented Reality):jicall cdigll ogado
Jgnll Jio) dradylpnlicll aoailaglgiar all jicall cdiglhudicer J4a)
o1Afwalldiy ¢ o (dnill dlogleallala il Al asloill Wilagiaidll
Lad)lalle @lay wAll (nlal ¢digh gudel wndida Adg wd dcdigl
adlwainigandidnll pllellade iy jicoll cdlgll glawJolalldindio
llg ¢ digll oaat malldljal jiciloo (G lclailldl oglcall o dlLdih




aulcillond jicoll gdlgll wnle didyhi diole dliol

(Biology)clinalll @lc \na <
dAal sl gea dah wall ogulale laic Qo Ty diall QLA agpi
aaldigndaidjlaalpols alngi jjcoll ¢ dighhGuhi olxaiul clhll

|

nlelai J4iin granllgldidlal dua djga dlilao (4ol ALl LA djga
wage il Jgai waily gl adite olol dilpa ] Jgaii ddipill i ay Cun
Ll caan |

Alcilifend i adgoi are JAoall o arng: ddall dwljy oa jicoll ¢ dlgll
vl gl duilgiall dlall nlelai




atlcill (na jicoll gélgllunle dranhi diole dliol

(Chemistry)clioldll g <

daldo glduha diillols jlai cpal ullhll jicoll cdigh Al diodll nliall Glpiaall e
agliluei gijlell aliils) Gileldill dig)g dilialall digall hla @aidal .Jolg Winljidl il
dilcajhlaoe @l gga (Uljladill gi

gl (ONA) @ggill haall Jio dadeo dllija el wlhll Jlaol auny: Aljallg dlljall doioi e
drelall duill padg dillolall hilgl d1g) addol .danll dapell ¢lpd ond jg4glall cgja
Juallcna il Ll laygni Jiaiwoll Go JL8 il dbspoll
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olaAiwl dioilet dypaf Alac] GlghaA :Lild

jicall gdlgl

(Planning & Analysis)JLlAillg hihAill

wlhll aoleir g vl eilllo .aall dghall a aya: Giadlcill wdrall yani e
Ay Senibjia ggild aleriul ol SalAall WA ead ga Ja Sdpail dlai g
ulidll ldglanlg aall 4g4y

@alilalag.ojalsilsginallg dpocl dall Aaai: glalcioll jgaoq Jlai e
Jpcllddjhg vliollsginell juialcng achu) ia .dduioll digjcoll

Gill giatall ehldo glhaleydll d i asloillg dlogleall ha lo: wginall yani e
cudLdnl allell w laidln)] ol
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drodle’ dyai dlac] dlgha Lilf
jicall cdigl plaAiuil

(Design)oLanill

alle wjcim @il ndidnll ellell na nicll gag® (Trigger): jJaabll” jliial
nadlaginoll dlhy Guhill

ogyllg aleydll d i ailoill juial gl clit] @il La: Ladll aginoll @roni
dialay Ul pgnillg ddgnll Gldileillg d4niall

clialule jditwJa Seginall o wllhll Jelaiiuwa 14: Jelaill hy hAj
Auiliog dlaw oaAiuio daqlg oloni way Sadgaill pa Ja Sdilco




drolle’ dynt alac] Glgha Ll
jicall céilgll plaaiuly

(Implementation)ALaiillg Guhill

(dingl djanl.d4a wilga) doj il djiandll jagi Jo A4l drandl dtull ping e
Jolll ol 13] il wgd Jnilg

oaoll Jo.Guhill olhainldralsg bbiill o Wi allapm: Qi hilaQgi e
iy anywaaall g eleill dlung wa iaglgi4ill gfhale 2 Alill

Guagleapa J4iiy elguaaginall ¢ o Jelaill na wilhiilay: dyaill yaii e
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Jeldillg adll jjei \na jicoll gélgl il Ll

(Enhancing Conceptual Understanding): lelinlll adll jjei

ga ogleliallei (ia i sl dugolo wnl| dipaall ogaldoll JigAr
(LAl dunhlie oll Gdlaell Gljallk) dapaalllaataldo deuh

L hdapnilig coull duwla wle wihll yaicy 1: guigall 3acio @lcill
Ailaill co (@il cuualll Jelaill Jia Jo it loleio amny
Gudndjo pie galo dugywtibll ao uy: draall dldilell g c wainAll
daclloo gl d4pn glaniwll olhill (na ddlhll Gaai Jio gcdlgl
Al aldilell aoad




Jelaillg eaall jjei wna jicoll gdlgll i il

(Increasing Engagement & Motivation)d4)litallg Jelatll daly j

)y Jo Jeai jjcoll cdiglilapag) wnill drolellg dilelaill dill: doleo | elctll JigAal
oallo Jo Jldig elcill uilhll dicaly o Alj) loo wilel il daiilg dcioo dyai oglcll
JLd oAt diadrollcill diloclljgno ga wihll ang: i &indll wle lldll olcill
)2l wahnid g elndimill agy jic) loo «algnd wnle elis asloill cam4ing g elcill dig

gl lico w gl hpniw i gLs elguw: drodleill hloidll wa lido (o ull hil alidil uaa
bloilll clon vl wgino oads jicoll cdlgll (la L4nuin
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Jeldaillg eadall jjci wna jicall calgll il Ll

(Developing Higher-Order Thinking Skills)jadill  nd llcll dljlacll pghi

Julni aidol.duallilol 4 Ladgei wlhll @ lodic: ddcoll aldilell Julni

JdiAroll JUAT aido) «nilol Al Jeldill @ loaic ladilhgg alincll Ju déllcll

dlajaallg

dnlalleaqilaicliywilhll aoul jicall cdigh dlnio Jhcl: claglllg cusjill e
sl padaillg gl dhale caiiy loo

Aaniallilol:Alio) dddimo wllhilaalgs dliélaoll gjlai chd: Glldifioll Ja e
lalalaidjco plhaiulale waig (Swnilalall Jelaill
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Jelaillg eadll jjici wna jicoll cdlgll il Ll

(Safe & Cost-Effective dal4ill ¢11n o dllcag diol olei dliyjragi

Learning)

gldyladill diialsllailelails) auhall jlail il ati: dodull e
JhlAao @l Jga wnlial JAdiy (QLILAL i

g allg.oilld hal d docoll dianll el wall 47 jag y: d al&ill e
ule duhilcian lallaiul 4ol Cun dinglgull Glicellg dilat4ll
gl jlan




Jelaillg eadall jjci wna jicall calgll il Ll

(Supporting Collaborative Learning)niglcill @lcill oca

Lco Jacliganig jico p3goidgn canilullhll o deganol (4al

Jocllg Jnlgilldljlao jic) Lloo «a ddlcioll Jiluoll Jag alilaiwlc

clonll

:Aljuic dig alanill

Jlic Ul (wa laaaluay abani ellia duacll bljoll oc)

agd il JIndlg d8all diaadlljagi d)gpn: dudill dal4ill e

adlanorxdlaswnlewd Swypa il olcolld alargaill e
Jled Jaiy dujall cahha ond Liaglgisil
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https://www.youtube.com/watch?v=R-SZfzx8Skk

jalghll dwljy (na holell 4 aill GlghA - gl

d1naio ga U ailpivo wdclolellainlelp4n guilwnalell 14 aill
Alailg ul4imall Jal drogdl aillta (wa laduhi (natingdl J4o) diildc
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jalghll dwljy whd wrolell 4 aill Gligha :digl

(Observation)dhnlloll
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1ddhnllollaia.dcuhllgidlo dalh dhallorgalell deadl dlaj i
olle dhallas) dygndo gl (dalaill bgdul Jighi dhalas) dinpe Jgai
({Leo Jlgra cghinl el il
: dghwill aph
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jalghll dwljy wnd wrolell 4 aill Glgha - digl

(Hypothesis Formulation)dnyall cihg

s (Al JroAdll
J lilgiive Lito AT Gl nag.agrholl Jigudl ade dila il apido (gl pudi cia dnydll
gl lhva dlallg ddilull dapeall wnle Gnito aliitwl ha
JALA (o Latha Qi g 4o1 @l experimentally falsifiable jlia il dlld diayall gg4i Jlhway
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jalghll dwljy wnd holell piaill Glgha gl

(Experimentation & Testing)juiallg «uaill
dyni oLlo Ni @il .dinpdalldannaalddaclldghallua ala: ddidnllelno
clllljiciollg (egnll dross e dill @iy wAll) Jdioll jicioll ajaai: dijcioll
dalji Jlonlona las wdi ondll) dilill dljciallg (gaill Jacas «auwlid o) GAll)

(cloll d105g duyill ¢gi4 il

Aaail duailldcganoll aflil Laqilii dijldo oll dcgano: dhilnlldegonall
.anlg J4idy Jdaiwoll geiall pili

dilolg ddaywupaill e dailill ilha tollg Alwldll Jraw oi: alilwl con




Clpall algil dals daaaill olaAiw il

(Scientific Model)ualcll 2igaill ogado
dalh gloLhil huog ypao il gawolell gagoill: g digll huo Jiof
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Juia l dhlall Qlguiill
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CNnillgadiilgd s Latle iy ondll olall daloll cna wLAlgall A pal ddidall cnaly g Al
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WJolell aagaill elis (na quyaillg dha lall yga il

aught dinog aigaill ddar dao wyaill
Jla . neuhll acng wna allell (o dlily dhndloll 1agi Llaiu: awlall juia
JLdlle juiad dlpeioll Jieguagrhllh g 4t oAl Ao CLyAill
dg-dgd diuroaapiiajgilld aollgawiypail o JA iy d il
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aughi djnog aigoill dda dao Qi

dilnllnagaaal Qaigal JA . JolA Aigaiingl 1: Juhill agaa ajaAf
2ganlldia oy yallda wjaill
based LglLadgai clalell iy .d1jliai dilac dadoill: &jlp&ill pghill
4119 yjlail adgoilllia juial il @l .dulall ujlaillg dthadlallon
gl a3goill ircildniaga U walall Juiid anicy I jlia il gg (bl
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drolleill daiaill hd alilwl caa dlgal :digl

:Aphloll daldill Clgadll

Jc d oAl bl onowhndll )y noll JA i Aoy dillg SlylaiAadll
J—4ol I wmnad geoll gulbida Le p nidi i .ol Jrnaill
Jliiell dag wsyillg dlaill o Llell dijlaoll gulidl laoloNi

U hlldlalail Jga dlegig dlos dlily c ol o1ATLWT: Clily w1l
dlal ggai Ul 4ol pailigeng olcill diloc (e paln)g oacdlgag
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dlalao




drolleill daiaill (ha alilll caq igal:Tigl

Jlhll o degano dlldo .ddiocgdlic dlegilily oadi: dlildall
gl Lagaaqlg il by ailld gcol allei a3g ol ¢ o paleldia ol
a4l laang dro 4l dlilll J4o) 1@g) oadi (aayal igi il jlaall
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Adlollcill alilwll c o wnadjgi digadl ada Jiod (Learning Analytics): @lcill illng

drotlcillalinll c o palclai cLiifullhll laalgy onill doanll alildh Jilnaig conlogdi

lacoq il nill Al Joliid . drodyl

ol @Al wijilhdadn g4 ale \wadoll cdgh dalall all Jgaall Alo dac: adnill alily €
aginall Clilaiul aj
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Glluio J4

el dwlall e lojunle agagh Glaiioll uid Ciléjlitall yac: weloindl Jelaill Glily <




:dyidillg drodpl Al caa igal

co il Jclaijloaic (Simulation Data Capture): dLalaall GLily hidill
JLawi oiy (egpito djla] dlélao glduh dala dlélnos) dLalao aigal
al elin] J4

odlcill Jlao Jaai lgadl aia Gl (Biosensors): digiall jleiiiin il djanl
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il dxga doal

e alpal il @ags atan e Jaal o Jladoraimoll dadl e phill (e
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Jilily Jilair (Early Warning Systems): wuujaoll wpill jhla o) uiill
A3goi clit J4o) (dghull dlajadlabel Jio) allhll e d 1Al
Ldgonda dujaoll Jo il ihal qunycoll ulhllhale wayel) &gl

JAlO

aLlcilldlnio aaiui (Personalized Learning): plcill (nLnAi
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Jlg il Jgatw d ihla alnliall doils 1alg Jlalidlan Lo onid il odll
dthla
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https://www.youtube.com/watch?v=tjNr3o1aXBI
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Jale aigaiwle doic) Grolled gyjliyw eliy: gl

:Gholetll gijlipnll eliy dlgha
:(Glhioll) dyygaoll dlAdioll juial
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Jl4iiioll unle @ildll oleill dhidil wna eladll oudr il

:(dllocll Jda) chigaill il
Jalcill e paijadg alpaill d4jlito Jiauigdlegaaall Joc didlo: elaill dhallo
Jladall Jag guldill djlal wa palljlaog
Aln Nigeapddl alaiull Jocll cliildcgano 4 coJanill: depng dund allildo
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O
-




aqiliig canigai e wle ullhil djad ordi: alngill i dig Jglall e
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.a3gaill 3gang Jlaliii g «alill Jilatg
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https://www.youtube.com/watch?v=tnMjWzi1yjw
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A_aallolai wloay hidl aagdc clar lig.dupall) 4all h ahill
Jalpllg
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(The Data & Resources Researcher):1)jlgallg dlilull Al
aigaill elill dojdll Alilllg dlogleall ¢ o Jc Jgguio: dligguiall
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(The Results Analyst):alliill {lao
juial gldlalao (4 e dailill atil Jiawi (e Jggwo: Gllgguoll
(ud degonoll aclug . dily oguy gl Jgha wa dlill ehil .23goill
Jlaliiiw g hloidl g
bl ouhiill abibdl Jlab: daratoll dljlaoll

(The Critical Evaluator): Adlill plidall

dllwill ap h aiahg . Jlhill ol ao® jga w el drwlul Gldgg wo
Agralo SIAAlinjdalg 11hAlo" "G 1dr Jlioillla a J a":d1 dlill
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Ulegonall no widpus dlglh gldlegono gidpai o Gliglh
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Jalell aliijllg ggleill dacly dian dly oy Ll

1 clgdllad a ¢ ngpiiwcloalld ocllda nlga clgd e wli
Gala dgnidaniifdofino )il 4" Ui o .l hll ¢ o d4)Luitoll
J2Af) loaic j14yil colui” ‘oAl cnalijgy jaiii* “degaaoll Al

" cllojll Anl
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wnigleill alcill wnd (polcollg (palciall jlgal

1y nileillada dlan id daioillale @ildll wnigleill pletlh onily
diclaindl Aljlaoll clitlayl iy Ju diolell d apcollwalibiidl h dd iy
Juwlwl J4 1y yaics adgoillha alai Ji Ul wcloall Jaclijie dipdillg
uLlcljgndo mlcalljgy 1l old @jin J4din jlgadil cagpci dalelwnle
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dnioill dloclangog o4 mlcall jga gl

(The Architect of Context):dl4uiiollg Gl guiiao
JiLhll Jgna i d1edlgg duic o Lo dlag))lit oo nj:aioao
djala dl4aioll oadl U .dniaoillg dnill didida dala palal Glaig
.daacio dlpwai Joing agido J4iin laoads J1.ddadirnog
gl « o juitiil gl Giglill 4) dicdlgll diunll (o Cril4iiio jliay: ailwjloo
(Ulogleo jalno ol ilgal) duglll yjlgall fanig (olhi olo i

JAdill dlegoqaoll caa) @allgjgaall JIgull ¢gnig




dnioill dlaclangog o4 leall jga:digl

(The Facilitator of Inquiry):clndilll dlac o
Jlgall Ja i g aajgay.Lallc diolall Jgyolcilld iloc djlal: adloao
dduio ‘dajan’ dilalgailaalagi Julg dlegaaoll Jala pAdillg
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dnioill dlaclangog o4 pleall jga:dgl

(The Modeling Mentor):daiaill dljlao ango

g Jlaga Laandig aslaill cliy dnlall dljlacll yghi wile yilhil dicluo: dioao
aaic dli adgoill eliy

:ailwjloo
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dgdll hldilo" @adi J4uil anilal udil ullhll caa: aily aigoill (nd p4aill gpaii
Al @4aigaiJa’Slilolg aigoill (o agairciinl gAlllo® "Spiaigal Wi wicnllg
" Sdlhndall J4

&
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(Active Researcher):uiti C1aly
Jgguwallga arny J.dogleollal oadi i phiil 1 c) ol aililggulo
atle .(Giildo wJjlad «Cuii] «1i4) d1acio jalnho Jo laic dalll (e
laaulran Jaugaial“daicoll digna® a0 l
Jlnollddano o ddai dlogleo Je day dliwl ajhy: asglu
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djlio Gnlig ifiifa alcioll jga Ll

(Model Builder):ailai hill
calw .ncloalladgaillclitdiloc wna Jled JAm ¢yl aillgg wo
daopll o) Jioill dilac (d ejliug upAadl Ldl givdlilg ajl4dl
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djlito Gnlig ifiifa alcioll jga Ll

(Critical Evaluator):1dli @ldio
Jlcgonoll ailaigaicgono gigoialaiclilladill yujlol: aillgg o
Jalpllg dadlalhy Jiwntaai gga jialll Judy 1 .apadll
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(Planning & Visualization Tools):¢ljiiall jgnillg hih Afll Cilgal
(Jamboard, Miro) Jio dilclatll cleypll Cilaglll

JL4alll dalidg .d gl adg oilldlhhao o wpdl cgoqall ao i

Qdgllvng aliaet cloall f4ol o 1 alg JLléo wralpnilaalhiig
J5 JAai (Digital or Physical Sticky Notes): (hiaillwancll dldlhg
c olaali niglacloni o id dhiw lcal4dldlis g ou llh
bloillldyg) Jaugulgnill ¢ laa d4)jlilo JonyLao .d cgaqoll
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dnioill clifl (gleillg Unlgill oca Cilgal sl

(Modeling & Technical Collaboration Tools) nidill (glcillg daiaill cliy (Jlgai

NetLogo HubNet, StarLogo Nova Jio dugleill dugulall daioeill Glnio
cujgi glhanlgudgualeolalle Jacllgdadceo duguln dlslao ailaicliyullhll AL
(@Il Qdly Ja Tl loiy péio (nd el wilhilaal:io) jigadl

Google Docs, Sheets Jio d4jiiilo Jglaag Jlailino
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dhalllvnaaijanigainaliio gloall J40) 1Alg

LCC .

O O 0
(D




dnioill clifl (gleillg Jnlgill e Cilgal :Lili

(Communication & Assessment Tools):ugdillg Jnlgill Cilgal
llgid gl .hlinall @leill Aci (e Clelain il Glnio Jio) piiliall Jnlgill Cilgal
Win depiy eljdll Jalig ditdlioll Glegoaoll ayii: (cgpitolly dnlAll dmajall

dnallddgajla
(o anlg oudi yulidor dhll agji il 4ol (Rubrics) oudill guyldo
Joclloridijl codld ag.nalelladg oill ol 147 jul co A Hhigl dyladll
(Qdgll djla] oljindl .d4jlitoll : Jio) uneloAll
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olaAil (Peer Feedback Tools): Jlddll (o dcalll diacill (‘Jlgai
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https://www.youtube.com/watch?v=_aujZX_VJ3A

Cilegpiinllg wnlocll eladll oudill : gl

(Performance-Based Assessment):cladll wnle olldll oudill ogado
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Cileguiiallg ulocll el il owdill : Jigl

:dloliil oudf dlal4 dadaill Glegpilo
Jihil o wlhj.danglldilaijuial Jo 1ar: daiooll daioill egpilo
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(Scientific Accuracy)drolcll déall
ALl il drolell Glyyhillg Galioll aigaill Jlol: oA diollwginiall
djLog darnn dlpeioll qu aldilell dlle ddal
J4lg arnn Jaiin duuln il olaldall aagoill Jio): hingioll wgiwoll
Agilill alg el gl Junlaill na dhull elhalll et co
Jiai iadijaga clhalule aigaillgging: tailoll agiwall
dralellaldllell gl olalaoll




Jlhlllaoon) cnill dolell ailoill eudi jileo Lilf

(Functionality & Efficiency)dclasllg draihgll
aio ppclleagigalhhaogalod oc) 2igoil: padiollwgimall
JlA Jlily algig dalia o dlagy i dlalaol aolaaiml 4ol .Jlea JAdll
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Gill drolell alolll oudi ple o Ll
ullhillagon)

(Creativity & Originality)dllnilg clalli
gl dralhll Jioll djsito ddiph gl duyd i4a aigailljahy: padiall Ggiuol
Athoill G iliieill jglai) .dl4iiell Ja
.ddaadiogiun jgho aidlg@uldi Aaigoill: higiall wgiall
J4AT dalny] gga Lo dagago JLAall pilio Awi aigaill: Gaitoll agiuall
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(Complexity & Richness)cljillg A1dcill
Ulpteioll (o Agaclhjlic i a adg oill A Al o diall Ggiwall
dialhll dadcoll dolhill dcuhll gudcig dhiljioll
JAadin dalhll h iy ai4dlg ardcill guodl) adgoill: higioll wginoll
hdadunhndll aldilellale syl o Jus
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(Representation & Communication)nlgillg Jiiolll
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dnioill dly wna wnigleillg wnlall oudill <L

(Self-Assessment)nilAll oLLdill
audij ga aoadg allil opldi bl Lald ogd) diloc ga: aogado
Rubric).coudill qulldo olaaiml4 (danlg julc o wnle el
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ua paaill ade wldlhllpia) (Metacognition): wwdjcolluhegll jijci «
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(Peer Assessment) niglcill aLidill
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(Systemic Thinking)unoghioll p4aill dhiijo dlpiigo
dligdo Jhpc wle aiall adgoillynid d:ypnlicllh dd Juilg aldllcll Jioi
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drolell ailoill nd yall eladil Glpigo :1igl

JdLdla padioll aigoilljah) (Feedback Loops): dcalyl dacill jlah|
hal i) dijlgo gl (el pili o A1) dyjgjet Culs clguwd calyll dA¢ill
(oLl jlpdiwl nle

djgrall guil a1all adgaill (Appropriate Complexity): llloll A 1dcill
hu gad.dicdlgllg dhlunl (ulijlgi ddny willga Judacdceipisdl
djjagall aldilell ayguiii Jga J4lg cdlgll
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(Scientific Accuracy & Reasoning)@dhiollg drolcll ddally dhyijo Cilpiigo
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dolell aslaill nd yall eladll Clpiigo :1igl

(Process & Flexibility)digjallg dilaclly dhifjo Cljiigo
abaail Jaug.aaigaijghi Jalo bl digr : Jolillg dfgill
daalia dlanllada.aljacillady Ail il dlldllg Laaalg ondll

apAadi dilac lc
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(Cognitive Outcomes):didicoll plctll Allgl
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dnAailly dhiijoll @leill ailg Jular Lili

(Skill-Based Outcomes):djlaall @lcill ATlgi
G oroni dliwill 13127 (Investigation Skills): elndiwllg ¢iadl Ciljlao
lalilajg Jlilll caq «ddAaill
Gl ot il dlpeioll 111 o (Modeling Skills): d.aioill dljlao
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dnioill dhiijoll leill ailgi Julai :Lilf

(Affective & Social Outcomes):drclain llig dlilaagll elctll Allgl
Ll loaic (Self-Confidence & Initiative) djaliallg guailly d gill jyjci
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https://www.youtube.com/watch?v=29BwC0nQZJA
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(Originality and Usefulness)dcdiollg dllnll
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(Divergent and Convergent Thinking)nujldillg waclill jp 4 aill
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