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# # 5983828227 : MAJOR EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS
KEYWORD: interactive learning environment, discussion, think - talk - write
technique, mathematical communication ability
Detch Phaladetch : DEVELOPMENT OF INTERACTIVE LEARNING
ENVIRONMENT USING DISCUSSION METHOD WITH THINK — TALK — WRITE
TECHNIQUE TO ENHANCE MATHEMATICAL COMMUNICATION ABILITY OF
UPPER SECONDARY SCHOOL STUDENTS. Advisor: Assoc. Prof. Jintavee

Khlaisang

The purposes of this research were to 1 develop interactive learning
environment using discussion method with think - talk — write technique to
enhance mathematical communication ability of upper secondary students. study
the learning achievement after studying with interactive learning environment using
discussion method with think — talk — write technique to enhance mathematical
communication ability of upper secondary students, and (3propose the interactive
learning environment model using discussion method with think — talk — write
technique to enhance mathematical communication ability of upper secondary
students. The target group consisted of 131 of eleventh grade, Horwang
Phathumthani school during 2019 academic year in order to explore the context

for teaching and learningof experts.

The findings revealed as follows: 1) the model consisted 4 components:
learner-learner  interaction, learner-instructor  interaction, learner-content
interaction, and learner-technology interaction. 2) there was significant differences
between pretest and posttest of mathematical communication ability score of
upper secondary students at the .05 level, and 3) the result of interactive learning
environment using discussion method with think - talk — write technique to
enhance mathematical communication ability of upper secondary students was at
Field of Study:  Educational Technology Student's Signature .......cccoovvvvriinnn.

and Communications

Academic Year: 2019 Advisor's Signature ........cccccoeviienne
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5 Wit founuAna WenguagldagunaniseiunefutasUvendy Fwmdmindugaeu
o1alvusaznguiauenanseiUTenandsuiy viedidunisluguuuuduseld
nsasUuniFen WenseAuseduan fasudndufeadoulosdsiigiFoulduiudaiy
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3. wada Think - Talk - Write
wafla Think - Talk - Write gniaunduitodumaiailidnizeusldiloniaiindu o
duasuAuanssavesdouna 3 du dufie Mstn e wagnadou TasdNugiuan

31nANULTIININITS8Y (Maulidah, 2013) 1) n1sAn dnisguniseuialewmaila Think -

a A

Talk - Write W 9zldAndesdneu wisuumaudlutymens 9 anduduiindsiidudeasy
Tunrw1veayes N1sanvuiinaztr8 AN sulANM LI NEEN1SAR kaznISTeu 1ne?
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4. AMUAINNTAIUNNTHREITNIIAAAENS
nsdearsiuainuaiunsavestdnisou lunislddydnwal Ardnd waglaseadianig
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NPl

3) sanuuukaztLauateyatusliuundonunnelgauinlalaegstniau
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FIYI12 LATAIENISIUY
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fulunsefusengy laud Usesu lwuiums giuien uwaslidiseulunquynneuaniuaey
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a
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Y
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sglgAnniAmneundullly wazauduiinduauiveswues sudadandaliddnlase (2)
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Fuln wazensIsnsuilam wazAmauiils

4. PSEDASNNALAAIANS NUNEDT VINBLUDIUNBIUNNYINUNITEDES N15ED

AUNUNY KaZN1ISUNAUDIUN15IINAINTSUNTBIUNSEBUANIAFENS fal (1) BFSU1Y
ANMUAURUSIENIN9F0TUSITN JUAM WazuRuAMAULWIAANAdAAIERT (2) @379
an1unsallasldnisnanazileu Iag3Usssy sUam ns vl wagddnisnie dyada (3)
sankuukasiauedeyatugluuundeanunuieligdudilaldegradaiau (4) azviou
2AUI1Y LAaLDTUIYLUIAABALANNFUNUSNIIAIAFAIENT LaLAS19UAIUAIANITAINT D
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Uszlavunaininazlasu
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Y
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a
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paufl 1 USunnsiFeufuuuiufduius
1.1 NMsseubuuiiufdunus
1.2 AudAyreINIs e UL UUTUSAURUS

v 6

1.3 sUuuunsiSguluuiUdusius

lﬂl =) a ¥ U [

1.4 \p30slonsisuuswuUUTUFuS

1.5 WeliAedo

aaufl 2 F3nsseuLuvaiUY

2.1 AUMNEVRIITNITABUMUUBAUTY N1FeAUTIENquLArBAUTIENGLE DY
2.2 mwﬁﬁﬁwﬁaaﬁ’umﬁaﬁmw

2.3 gﬂLLUULLﬁ%%‘IAW@Uﬂ’]i@ﬁUi"IS

2.4 Uselewilvesnisedlse

2.5 yATefiAedes

aaufl 3 wadia Think - Talk - Write

3.1 ANUINEVBRNALA Think - Talk — Write

3.2 @Qﬁﬂi%ﬂ@‘ULLaS%UG]EJU“UENWIﬂﬁﬂ Think - Talk — Write

3.3 unummthiivesaslunisdnianssunisBeuslagldinata Think - Talk - Write
3.4 ynAfefiAedes

aaufl 4 n1sdeansmenadinanans

4.1 AVmNIEYeINsaeansnendindnans

4.2 avwddyuesnisdearsmendinenans

4.3 1esgIureInI s sIAdinaans

4.4 LuImSlUNSRAILNAMNEINNITANNAUAFANER S
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o

AauN 1 Usunnsiteuiuuuiiu]dunus

Va v A a a

ARdedimnuAniiausUkuUNsSsusluuTunnsS sk uulUAuius medsnns
oAuTBTnAumaila Think - Talk - Write 1ioia3uadisaiuauisalunisdeaisnis
adinmanidinsuindouduisondnuineutats JalddudunisAnuaninuindoudi
wngaudens3suduvuiiufduiustaasunsdnwnsiujauiuslureuieu seuing
Aapuiudiseu JiSeuiudiseu Lasiseuniu Interactive leaming tool

1.1 nsiFunuuiufdunus

(Rospigliosi, 2018) 1¢n@1291 Fosvesan muiudennisizouiuuvujdusiuduiasle
INAIANBIUNAIINAN 9] WULmeqﬁwawﬁ%’fmﬂIuT,a§mmaaﬁmmmiﬁauﬁwNmﬂ
uaznsden luanmndeumsdens  AovvtieduaiiliiaounumsiiazdegSouluns
Tdann sy Tumaidoud uneuaesatuldnsaaouiumsianintuiothansviuly
TdluriaSeu Hsu laguisen sewin dluvieaSeunqumy

Crawford (2014) leina1277 Anssunisiivfdunusiniuaiunsalunisiasuasig
anmwndennenisiiey WealtuayunsBeu anmuwadeunsnsiSouasiiusyiuany
A2AINAVILADNITITOUT ANINLINRBULUVIUFURUSANTLETUATINTBURUIAAYDY
Bouliianudlanndedu maluladagdisaiieinud fnvenisAalfdiuuindy de

Seulaldaunsainisseus

eXp @2y

Huang and liu (2014) wavitniseusuuuliufduiusidunguinisaeulssend

NeafunsuTuunaunmanudilavesdint ey filsulaisnnuvainvangveanssuIung

a

| a4 = o i A v a = Y
3'3111]@56@@'1“'387’1']71]38@3ﬂﬁ@ﬂqﬁa@aqisﬂaqaLiﬂu I@EJLQW’W WINLWIBAUSIELAYINY 2 — 3

aa a s

Tuwan1sufdunius nsasuluieaseu suludinisly inuduas dafives Tunisidiaue
dawiiuAuilvd ANNsNlAsU wasAuRnaIETTAvRnS Y

Seel (2012) liindAsAnunueresdanIneIndeInIsiEsuuuiufduiusin JWJu

a

SEUUTIas1ieTenkIs UASINENSALIS anLUUITIRATUAYUNNTARY WATNITTEUSMNg

[y a

msfin szuunsufduiusazidunuu sswing fleuiuszuy agiuszuy wieagiuliseu

Y

(%
[ v a ¥ % [

anmuIndeunisieuuuuivjduiusuniudrazrinnuiiududumesidasiunsgunsal

]

INSANA U @unsnlinu

a o Y

Driscoll (2002) Telnunsnuevesnisil fauiusvasnisseulian Wunisiseud

a

ALS8UiAUAINITON1NNTHRATS warliUfduiusAuFeUsTINeg o Wi Feunseuld

Waluudmsunisiseulagianie deyana nsdearsiiiidmungiieuaniydeuadnu@n

Uszaunial Bvinlin1s5eulidingan (Active Learning)
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Wagner (1994) landa1391 YJdusiusnian1siseuasiinTuseninegiseuny

Y Y a

Y a A a' a P 1
ANTNEINA DU lIL{j']‘V]ll']EJLW@IWNL?EJ‘ULﬂ@ﬂ']iLUaEJULLﬂa'NWQG]ﬂiiiJLW@IW‘U??QLﬂ’TVTNWS

Y

3 a
ﬂ@ﬂi%ﬁﬂﬂ%@ﬂﬂ’ﬁlﬁﬁu

[

(Snwia, 2552) laldrnununedn YjduiusnienisseudunisSeuiigseu v
a = = o A | = 4 da
NINTTUNITITBUNTARY WazausadearsiudeUszianeng q deynna uay do¥ilinig
PanLUUINlaglamy WekaniUdsuauAnwazUszaunsalsendnem

wIndl dumide (2546) na1331 Uduiusninisiseunensigiseuaiunsnieans
o = o = A a o = o
fudensiseunanuateUssnmn Medeyana saudsdeilinaunlagianiy n1sdeansina1iun
& = a ¢ a Ada o a . .
HuAensuandsuaudn Uszaunisal iinanudidindinlunisiseu (Active Leaming)
UduiusnIansew vaneds AanssunisiseuiuazianssunisdeasiUalendlvisey
aunsauaniUasudszaunisal wandeuanufn senineiy Fasideainunseiesosunes

a

N gj a o v 6 a :’/ a z.g Y :.’/ a o v 6 1 Y a
LIYUNUINYU Ugamwum/mmilﬁﬁmuummﬁuuléﬂuumsaﬂwmg WQUQ&@JWUﬁi%%’J’NE&LiSU

P

e <

a

v Y 1 Y a Y] a o a v = ay o &1 =
UQL gu NLiﬁlUﬂULu@VW NLiEJUﬂ‘ULVlﬂIUIaEJ ANWEUTNTTLNUEYRUN ﬂﬁaUQﬁMWUﬁNqUﬁaﬂaqﬂ

)}

wialulad (Hillman, 1994: Moor, 1989, 1993;: swan, 2001; ta7ine s @9wan, 2550:

a A

My
Uy UATNAS, 2548; (Ansinsn, 2556 #15))

o w

mﬂﬁwmﬂmﬁmm%’wéfu WINLSIA1N1I0FENR 1A mwIndeun1sis U U U

U duiusaeeni1snazesniuuieatuatunIsaeukaznIsieuiuudumeiiug aguy

[

gunsallvsdndt wenandl iranunsatlmiuindanudululdiazdwunanimuwindounis
a L o dll ! a Ay o saa ! L LY =t
Seuilagldnsdwiluiinuerasninin edaasun1sufduiusnasenindniSouiuag o
gunulifausegslavaviinanudanguvenssuiunsiious (Barbosa, 2013) F1519z4diu
lrdnanimuindeuniseuskuuiiufduius adnefuaninuindeunisiseuslagldlnsdng

'
= a

Fafiflantunane iy

v oA P A awy o o § = - = v =
Aannaluazasuladn nmsiufduiusninsiSeu Aenisdeansseninegiseunisde

= o & 4 4o - =2 =

n1sssusludnwuegvatguuu Medeyana wazdeinuniienis@nwilagianiy lned
nafanngielvigseulainisuanildsuanudn Ussaunisel wazsuteyadoundu Litawiy
ANunsedesesulunsing

1.2 anuddguasufdunusninisisey

Driscoll (2002) s¥ymuddgynIsiuduiusmiinTy vude Al

1. Pl suimuanaissurewuedla fissuaiuisaauauiion sauluisia

Tun1sSsunisasu AmuAUAMNANTITINUTINSHanAsuAILAAWIY SeUseaunisal
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Y YV a a

2. deliiSouausmnuAaiulsmiloutuag1awiAsy Fe81nlunisdnnisiseuns

Y

aouunf

v Y a U

3. gssuiudniussenineeuiudisey wasgiseuiugasy Hevinlinmsaeuiiniy

Y

1 a & v @ A v va < (4 a v
Wraulaiudu wagdudumsasuiniugsowdunudnaiadneig

4. Ualonalvigiseu FUAL AuMLLAY nunastoyanaiy q wisialisuaius
INVANYHULD

(Anderson, 2011) na1131mantsanaudesnisiaziiuinnis@nyiifininy

A A v = = a -] & v - % v

nsgReTeiu wazn1sieulsuluuaiuMengudn o Wuanimuindeunsandauazly
Uszaunsahdudanszdu williewinisngnaininazizusuuluaeutu wansdesdanisd

asaassalunisldfanssudumnssiuiazduasunissouiungy nMsivueanvasves

1 3 [

nauian o dulilouAdnuinvesiiseuiissegnaies dmiddyAenalnaiusiuioiusening

q

a a

AiSeuLaziaay (Dennick, 2011) Amsasuuuunangiseulilafnfuninuinmenuies

(%
0

sphbilszlevdannsvinunguiimely Usslesimvaiunfe
1. PeNzaianugIuveIisey
HiFeuannsaiufduiusiugdukaziiudnenImnsiseu;

Y Y

2.
3. flemanazlésumsiSeudidsdnmaenauisvenensnevaussenisiious
4. femnfaziAnanimundeunuuithiSeudgudnans

5. MlemanaglsmuiumsiFoudrainnanssunuy

1.3 sUuuuvaINsUfdunusnensitey

nsURduRusuwLIUMLLLIARYes (Moore, 1993)

[ [
o = LYY

TuanuindeunisSeuuuiaiediotu ffiFeutsiinisufduiudiAntuagfduiionun 3
Usznns laun

L. ;:JL EJUﬂUQ’L%EJu (Learner — Learner Interactive)
UffuiusduiusseninedGounieauludaBoudnauti orafetuauismiedundy 3
p19Rednuzvesianssufiagtmua nsdufduussuseninediFoutuagdeligGou
195U ANUAR aNNRFIVLALIIRARYBETEULA

2. QJL%‘EJuﬁJUQ'aau (Learner - Instructor Interactive)

L% (3 ! v

UduiusseninadiSeunugaouniaganiunis daouaznssun1seuauianinisasy

Y Y

'
=

enaznseAulvgiSeuinanuaula gasuazdnausiilent anusluduSeunazasdag

WVAE WUZWUINIINILAIINABINTT YT0ANNAINITAVRITINITEULFaTYAAR
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3. HSgUNULeNNIT (Leaner — Content Interactive)

Y

a

AiSeuAziiufduiusiuienividiunisdnauslugluuudie 9 Feagyiligiseu fianiny

Wlapnudlasu diieusanaiunuediiodinsedoyansoutifinInnIgg n1sua N3

Y

81U MIpNMsialuSesiaou

Hillman, Willis and Gunawardena (1994) lainauaguikuuvesnisufduiussening

[y v

fiEsuivdusousyay Tasfimsuauiusdanintudefoulfmalulatlunsdoasiu

\ilo mmgwaaulmmmwh

Burnham and Walden (1997) ladnaueani1sufduiusnienisiseusesningisouny

1
€ Aa s

ANINWINABUNINTSEU (Leamner — Environment Interactive) tngin1suduiusytinil

Anandieuiinsuduiusiu aseuash Mo Fuseu weusiueudusiu

a

msUfduiusuuAUmULWIRATDY (Paulsen, 1997) Fudunisnandinisiiufduius

Y Ly

ludnwauzvesduuaundufduiusie Fwsenauluiienistufduiusiuauies n1si

a

Ufduiusiuaunils waznsiufduiusiuaunaie 9 au

v s

Tading o aavan (2547) leagudnuaignisaeuniuiesetnedn e1dendnnsufaunus
Tunsseuludnuyay 2 Snva

1. miﬂﬁﬁmﬁuéizwdwﬁﬁﬂuﬁuLﬁavi’la’]iz (Learner — Content Interaction)

a

winefls Aanssunisiseunieglugdveslaesiie Mgaeulasenuuulilaeanizediaiy

v

JPUU @unsadnaueteya fAnTsunsseu; saunsbideyadounduiugiseu azainse
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ASANWNNLLLSB9UBLIAN WAL ULAUANENDALALNTLAUTUINISISEY
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(% 5 =

nsufduius soununatianldlunisadrenisufdudius Faaznsequlinisiseuiin
Usgananm

3. MsufduiusnensiseusEnIediseumefulazgasuy (Leamer to Learner vs

Instructor Interactive) NMsUduiusseningiseuduiiseu wagseninsiseuiugaou 1u

Y Y Y

a

msUfduiiusiiAnainnisdeans neu eAuse uanidsuaiiuy Jeldnuvaznisiin

Ufduiussiunsgayauny yausvasd vibaAnujdunusnanisiseulavaieds

a

anwarnsiaUduiusseniSoumeiu wasdudaeu awnsatulansialuil

& A ayu U fY a 9 ¢ a =
1. wuusiea Wunsuudunusnienisuaniuaguanug Ysgaunisu AuaaLii

[y =

Jenmdeiuwuunilisenia amnsadadunisujduiusseninsiseudugisey
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=

Seuiudaeu WserlseunumideIngila

Y Y Y
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Swan (2001) na13I1UsEANSA NS BUSIAATUAINU AR UsTARTUTEnI19NS
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1. Ufduiusiuilon fedruigiseuldmudnandyan
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2. Udwitusiugaeu \iudwidiFeulsisdaouduiunsasu waziinislinou
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4. Ujduusiudiusieuszany fiieudeansiuuniBou aunsaldney noudiaiuan
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Sudweeks and Rafaeli (1998) wussuwIAnUduussEnInauyuedld 3 seaufio

1. Msdeansuuumaiien (One way Communication) Tneidunisdeansanngdsans
TdsSuanstaeliifimslangu

2. AM3AREITUUUABINIS (Reactive or two — way Communication) Junnsdeans

o

wuulanausEninaddsasiagsuansinisnevauasdaiuuas iy
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3. MyAoansuuududuitug (Full Interactive Communication) lunsfeansuuy
fujduiusifuguuuy lasazdndennugainefiazdesiunatrmiefanufinainsesu
Reactive

Liz Anderson (2016) lanan111 @nwianden nmsiufduiusuuu World cafe 1lu
UsingnsaflmllaegAndununsnie Janita Brown uazgnihdusniduiisdnilan (Tan and
Brown, 2005) World cafeé ifuletiefiseudne I%Uizaumiaisuaq@%smé?fﬂmmmﬂmaﬁua
yulaemsvilvgiSousaniudsuteyannuinaenauisunaunin Tuanminadendiieunans
fuiilou teusimau ¢ diunumeidlunstaanudilaludaniugiuvemeu]
world cafe T#3umunns gamuiitouluduniun duedesiuumlusn qaldaunun éie
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Fewshs 4 wouanntu FefiaeldiaTesdedieluil

1. Google Classroom
Classroom WasHa Google Lonans, lasil wag Gmail 1oy iislingaiiauaysiusi
nulnglsifesdudesnszniy nelu Classroom Agansnsnaitsny Tnudulududousig
9 wazidoninazliinissurieuegiels (Tu dnissunsazauazlasuduivesnuLes 15
tnieunnauazyinuludiuiiieiu) agaunsafeniuininseuaulavinuaiaudatig
warlasdoiliiase aaonsuwanianudaiuiuinGeuusasauls

2. Pear Deck presentation (Plugin for google slide)

EXAMPLE: TEACH COORDINATE GRAPHS WITH DRAGGABLES

How do you feél about oranges? How do you feel about oranges?

X VIEW STUDENT VIEV
2wl 1 WSeuiigusenanamanlusienmes du amidnseusivainaunsalvesiniseu

Fuilumsuiaunusseningieudveunsal uasgiseuiung
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Drag your dot 10 show if you'r2 ready to move on:

Drag your dot (o show if you're ready to move on:
Drag your dot to show If you're ready to move on:

000

[ Al 0

il 2 WisudigusynIamanlusieames Ay mwinSusiuainaynsalveninsey
Fauilumsufdumiussennainsauiung

TudauAwanninues Pear Deck Presentation Hufen1sideugafiusinglumiineg
vosfiFouludsmmnouiidioms luAsnssunsrumanoulugunmil 1 ageraaglviniFeu
yimadudionuly 90 osraanduuniing weduaglvegfinadluu Aanssuilddudely
Bosgn manyu madeusuuduiu wasaunsoaovauaudniiuig q ludevilizou
vsoruAniuinTurudlalusodiei 2 fiSsuaansadougaludsidenisi ezl
se v3e lal ileiunislideyadounduiufaouin fissudilaniel wazdosnisaiy

1 =)
YIUNaDNTINU

EXAMPLE: TEACH GEOMETRY WITH MULTIPLE CHOICE

Which formula would you use to solve Which formula would you use to solve

for one of the missing sides? for one of the missing sides?
® sin

= X QO Tan
(O Pythagorean Theorem

7 O Cos
4 QO Allof the above
O None of the above
PROJECTOR VIEW STUDENT VIEW

2l 3 WieugusenInamamlusieawes du amiiniseuiuaingUnsalvesiney

guilumsufauiussenirninsoudvevnsalazinisouiung
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How well do yeu understand whet we just covered?

@O

a 8] )
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FauilumsufdmiusseninainSyuiung

Anuannsaiisell vea Pear Deck Presentation ﬁ]’mgﬂmwﬁ 3 dudunisamany
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vosauiiuda vielfifionsaasuanudildsulutuivoay dsamsafudeyaan
AmeuvestiniFouduadi uasSwannsaliiflensisasugirinGeuliihlonssmumdsann
thiFeunnauldneumannade WefifaeuszlsosuionszuiunmsanvioliniFouldedure
NILUIUNITAA

Snvia mamstsasfunisassaouaudila mingunwdt 2.4 faouarliitnSeu
wansarAauiiudamysteinisideulufuiiduedisls Tnefasuaszannsaayli

¥ aa a o & o = Gl 1 A v a Yo o
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AlaidnlaiuLRy

Draw or type 2 things you already know about today's topic: Draw or type 2 things you already know about today’s topic:

2 5 1WsuiieusynitnmaInlusieames Au amadniSeuiuaingUnsalvesdnisey

Fuilumsugauiussenininsouiuny
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(3uufiFavaunsuain youtube
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8NN Pear Deck Presentation dgannsatieuazaumamUsieland Samnsa
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gnviny Pear Deck Presentation &fldau Hyperlink delsiniFeuldfnyifiudy vie
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aviend s dieliiinGeuladumeannuiimenues

2. Pear Deck Vocabulary (collaborative vocab game)

L T [ p— v?(o!m
/X/ o ‘1 You've made an Amazin

e Bl o=
= e =

NI 7 A9N35UNTI5I3EUFAIE Pear Deck Vocabulary Fuilunisufiauniusseninninseu

Avgunsal Uniseunudniseu uasiniseunung
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ludauves Pear Deck Vocabulary tuazilunisieuslaglidiseulasuiioduiie
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4. Quizziz

Quizizz W O

To play this game

1. Use any device to open

join.quizizz.com

2. Enter game code

or share via...
@ 1 participant -

Pepe

2] 8 nmuansvulusiamesneusufnssy Fadunisugauiussenisiniseuiveg

unigunuiniseu dniSeunuiden) uaziniseunvgunsal

Quizizz

Game highlights

DT 9 DINUAANIAYOIINLTIUNAUTITITINAINTTY
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