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(59991 3.3 99619N159ANTISITEUZ IV INGNAA 881 UTY
msseunsaaunsiluaaiugudnand

sudunsiFeunisauiiiiulunaifuaudnans (Model-centered instruction
sequence:  MCIS) ludunounisiounisaeu 9 tumeuiiiuligFouatrsnnu i
nszUINMIMsaiaLUUIaemInnuAn TiuA msaiawuudaeiieuansdeifiFoudla
nslfuuusiasdunsadadesuisuasdauuisuiionsnaeusutnngnsallminield
Tunsiinana n1sUszifiunuuditasafieufulsaandeyaiiduny uaznisuiuuse
wuusasafioazieuanudilaiifinty (Baek et al, 2010: Tnua uuda, 2554: 24-25)

msdnnsiseunsaoulasld MCIS imguszasd 3 4o fe (1) ileliinGouldildn
srlunsufsimeinemans loud d199n51adeu USnvmnde Ussiliulasiiiou THuds
Weawfaauuudiassasiivaraiowuudiass (2) WelviinBsuaauudiiaesiiuand
maé?aama%m nslimaa uazanudilasiaufulssuuassiioasiounundlad
Fiudu uaz (3) LwaiwuﬂLiaulmssmismmﬂmnéuaamwmwmmmmamLLauamaummi
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2) Funsatrauuuaeadowiu nslitindeuaauvudmeniuneyana lag
uananandlavesnuesifiegrousngmsnifiasfinun uaznansnsanaunigiuesnsniy
wueandewiuiiuansieninin

3) SunisdsanTrdeudzing nslvinEewhanudungy Insuanasu
annfguiiduuusasudesiufvandnnelundgy Sufuumunisdsansaaeuan
Usingmisal Tnsa¥rsnvudiassfidnausununisfnuiduaivionisujdinismeans
Fifiunsdsansvaey Wumunudeyauasudngiu savisdnsiengiuasiiauona
Tngaanuuitassiuansnensiiin vieaunisnisadamans

9) unmstssiiuuary fulguuuieoadesiu nslitniFeuideyauasndngiu
flgarnnisdrsnsadeu Anw duat fasanievssiiuwuusaendosduiiiiu
AILNUTDINITARALNAFILLAEUTUU T UUTIRDIVB IR ULEY

5) FunsuusiauAemainenmansuazanunisaisiaes msliiniFeung
anunsalinaewSofnwiuvudaes  fivniSeuliannsadeusldvioiseuilidaauan
nMsdansieaey warlledumeufuiioenlssnnuAnvionguiniainetmansly
anmunsaidiaesiusIngnIsaindny
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Wisuisuanumilouuazanusing - (2) thdnuaigfiddyesuuuiaes
uazSuundnwETidfiyves usiaznguanaitsuuudaesd
wuudaes auysalvestuSou
(3) agUanufnd A dunuudiaes
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Aauil 3 N15IANINTIUNITIIEUF

(59991 3.4 998197 159ANTISITEUZ TV INENAA I8N 17438
N15AOUMIUNTZUIUNITEDNUUUNINIAINTTI

AMsSBuNsAe TN UIUNITEENLUUNIIIAINTTY (Engineering  design
process) {unsiasunisaeuiituneuddemnsldiduuumdunisadsassiuanuse
wlddnRanssumaiousliiudidou 5 duneu Taefaoudugnssdulid Souinauaulad
zuAdgnn LﬁmwﬂwﬁagaLﬁmmmwmﬁﬂww NAaDd Usziunan1sunUen @313
éaﬂisawﬁ wazUsuUsaIsnmskuImensundayyy (Museum of Science [MOS], 2007;
155041 J9anNwilAT, 2551: 34-36) waztuneuiiseandondl

1) Fusadan (ask) Dunsseydlymiidosnisudly wazdgymifuasudluge
nsuARAsERvsanvaLla sainsinsandeulvvesnmsuiymainnsuanasuszius
thuq

2) FudunuimsIsuAdamn (imagine) Wunsszydsudtaym laenisszau
ANAR devizuidamiivainuans LLé’aﬂmimLﬁ@ﬂ%’%uﬁﬁagmﬁﬁﬁqm

3)  Yurreuny (plan) Lﬁ“flumiﬁz@%ua3%umaummﬁﬂzgm TauA1uun
nszvauMsLaztunoulunsai i seivg fanedugunan wasedesdiefisidudedd
Weuilaymauuuamatiy

0) fuatrsassdnanan (create) iunsuftRnuduneuilinuauly Taonis

sal

assdeUseRvgmhludnisuidaym

o9
%
Y

5) FuUsulss (improve) WunsvageununMaesdslssivg udreiused
nszvIuMsuLasdamniindy weviinsusulelvlinanuadu waviinimegsy

&

deUseiugliundanisuiuuednas

YUADUVDINTLUIUYDINITODNLUUNIIAINTIH (MOS, 2007: online)

1%
Y

39 | i



UTQ-55112 Fngneians: Nand sedudseudneinaudaney

dnwardidyueanisiounisaouiitunszuiunisesnuuumMaimngsy fdnvny
&34 (Museum of Science [MOS], 2007)

1) WunisiFeuiidesysanmsansanainiin TaednSeuldasdiou foRfanssu
#1499 Feaues MnUszaunsaiiiuailuTinsedriu WunsnsequlidnEoumilabou
Inermanslaensuszgndanuainmmssiiiieades

2) wiunsasasuinyenskAdaimn Feflnaneduney 1wy nsszutaynmn nMsundaym
911383999 waznsUszifiudeyarien wlelflunsindula Wudu

3) 1unsseuilagldlassnudundn waznisasiievihianssy

msfamsSeunsaeuiiiiunszuiuniseenuuunsimnssy nguaziniFousneid
unumddgiidaasalinsdnnisdeuddniulusgiesuiu dnnsAneives Museum of
Science (2007:online) lénandsunumuesnsuaziniFoudsi

unumyeanglumsiFoumsaeuiunsEUILNTERALUUN TIMINTSY

1) agdugnszdulidniEouinnnuaulaiosuddym WelvdniEounnsumunun
MaunluineufIenLs

2 agdugliduuzilussninansuidynideligisouAnnsieusesisdl
Arving TaiaaduusdliiugiFou

3) agduilidoyadieliinEouyssduuumamauddam numudunoulunis
wteymvesiniau

unumestiniBeulunsBsunsaouiiunssuiunsesnuuu mn s

1) thiFeududdunadoyasan weszytgmiidenisudly sauiafusunudeya
dienausuIMauAT

2) thizsududuftinaass ievranuimainemansunldlunsudtymodadl
ALY

3) WnFudugussdunansuitymaauumeiinausuld wdusuuseisns
fumeu uardsusehvslatiuszavanimdedu

83U MIBEUNTAOUNIUNTLUIUNTEBNUUUNITIMINTTY WWunsiSeusnfasusannig

Y Y

waneaw i InedniSeuldaioufuRnanssusieg smenwes WunsnseiuliminEey
aulaleuineimanilagn1suszenanunmanITaliieItes duasuinyenis
widgvaznisldlassanuduman

A InAnyleniaszsei 3.4 udq Wsauualuaun 3.4
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nawil 4 deuasunauseuy

(5099 4.1 Fouasunauseuznanglun1sinnisiseuyav
wana

4.1.1 Aefunisizoudluidnninendans
STUUNSITBUNTSEDU (Instructional System) Usenaumigasausenau 4
du W daou evin AenaFounisdeu uazdiou Tadisuileuldfunszuiums
foans Mfdsansimsdsansdefifie 9nansvideiFessiudeluseuas wazdiuasens
mauauaw%adaawé’famé’uiﬂé’ar{{damsﬁﬁmwﬁ 1 (atiuy dado89, 2550: 339)

ERNGA

NGUP] c > >

ERRLIARE)

GUP]

e

H3UENS

Joyadaundy

AN 1 LARINTEUIUNITEDETT

Tunszuaunismsiseunisaeu densidounisaeuduvivihfidudeviesndy
fnansdneven wazwaniUAsuassErsdaeudugBeu anslunszuiumsiounisasu e
ilomansy Usvaunisal wnfia vinve uasameisneg fssylilundngns daouodlinig
osunesedmlunstenenasvia vieenadsuidnusuunsznu [eunsaing
AABY LUUBsugUA M iededu Aensitsumsaesuiausinarslunisaenen
dovirmundngeslusaiFeu danmil 2 (qiu oo, 2550 339)

AGDITE S BTy TR S DU R S— (e

Joyadaundy

AN 2 WARNNSEUIUNTSISEUNNTEDU

4.1.2 Aouszianeing Ul

donsFunsaouivatsysuiny usdazUssinnilusyansnindensSeuivesySeu
Tuszausae i Bants 1na (Edgar Dale) Tédauszaunsalfuddutu Bend ne
Uszaunsal (Cone of Experiences) fannil 3 Gaisuannuszaunisalasslgadilon
Uszaunseividudadnuel
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MNLURS
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Uszaun1saInga
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Madnmsvesaatiaziui degninnlflugunduiadifioteliiFoudiin
Uszaun1salseausngg 91ngusssuluaufsunusssy

ugiue3 (Brunen) ndnnsisnsanniaa asailvtesuieinnisSeudiinannsle
nseilagnss (Enactive) Tugnisiseuiiiunn (Iconic) uagnisiseuiandydnuainie
W5 (Symbolic) UFUe s iusTINIIRYeIN TV INIUNSALDI YRS EUNINNINSTIUYA
maﬁu%ﬁmuaﬁaﬂﬁau (@tiunt daddey, 2550: 341)

Tnevtaluutsdonsaouldidu 5 Ussiom dail

1) gunsalmsnaaag
gunsainsveassliiagunsali@ndiiugiu gunsalnldusenaunisnnaes Yans

EE] 9

71AAaD9 LAZWUUINGDY
M88199UN30IN159AA 491984310 www.corolina.com
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1.2 1p399na 1.3 Toldi
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1.4 aq

Light

1.5 wlivian

YANTHALULEIE YANTNAABINITANLNVDIUES YALAULTIUUANLUY 3

1.6 ¥94ba

o)
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1.7 Wa9u

YAN5¥9UVRY Hydrogen fuel
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Tad1invatgUnInin1sveaey

gunsalmaasslnfvunzdmsunsiauenseyifanssuiungugasIoansey
wanegn 1ademeladedioainnisldanu dvhnmeasdnaliiluluaunguions
yilvinisewdnlafialudluietiug) UaganIsNAaaelsIAIng

2.) \n3esdouazaunsniviuaau
wseddlonaraunsadlueslfuinis Ae niwensiyelunisudsnselysiuiu
ninensaue dranndnidulanimyunsaivseinieadese ildussnaunieduienny

gvaantunisaaule
Meehuaindlouazgunsaitheaou
1. \pdasansnndufsey 6. W3psuTinIRTiA
2. 1Sesmnenniiunas Visualizer 7. w3nsduiindes
3. 1A30IRUANIURNS 8. ISeaEuuHuER VCD/DVD
4. s 9. NFTAUAT NTEATULIVIUBDIA
5. 392 10. AU IABS

« = . .
Activboard %j"lx‘j%x‘i“]"lﬂ LATDNRYATNNULLES Visualizer

htto://alevetsovitis.wikispaces.com/Promethean+l http://www.projectorproject.co

foivpuninsilouargunsnitinasy

wpsdionargunsaitaoududedivisdenendemaseiinrmazamnuiniu de
TunsaduadilamudiduFessudon mngdmiuSoutingugosuasngalug) v1s
irsesileannsatiufindeyariulilumheanudvesrdonselutantufindu 1wy 9ududin
waziusindn WudedingaeuaulovesyiSeulsd
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Asiulaun

1. wilsdoiiun

2. UngEsuayINsans

3. nilsdoiay

4. AefurilanzAasing 9 Wy Wiy enansiaNidnuieqaas anvne

feesdodsiuiiniiand

3.1 mladelSeu NiIdnD1999 MilsFeeulsenau
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\
The High Schoo! Phipsics Progrm
/

wilséie Conceptual Physical il9de complete physics for IGCSE
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a4 aa a ¢
. Hodiannsaiind
eddinnsetind wunefs Fenlufinansawmadnieisn1smedidnnsetindenveglugy
904 Fevuiindayauseinnansudvan 1w wiuauwivinylinesu (floppy disk) uazde
Usgtananuuas(optical disk) Tuiindnassiuunidnealdamisaoulamenilan sogld
wsesmaunes Tuiinuazeutoya nislddedidnnsetindlunisiseunisasuavesnuity

Y] .:4' 4 o ad a . . PN
anwzvesdeUsrau viselafiiie (Multimedia) waninaeanumangukuuaanlusLnTy

17 wu fdes Wunmiedeulvn aunsoligieudujduius

Y 1 4 ag a s
AIBY NN NITDUNE

Forces and Motion: Basics

TEACHING RESOURCES
Main Topics

« Speed
+ Newton's First Law
Sample Learning Goals
» Idontty when lrces are balanced va unbalanced.
+ Detormine the sum of foeces (rot force) on an cbject
with mate than one force on &
« Prodict he motion of an 0Rect with 2ero net force
« Predict the direction of motion ghven a combination of
forces
Tips for Teachers
The teacher’s guide (pdf) contans s created by he
PRET team.
Teaching kieas

~ CD-ROM #onsdou EULLUU?%'@ Interactive Science
INYIFAENS AL ANAAANTTLAU Simulation &1989a7n
foaufnuinoulany Juidnd http://phet.colorado.edu
£198997N
http://courseware.sc.chula.ac.th
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1. wdsiSeuidesanusansuaussnsiousiiiunszuiunis (Process of Learning)
mai3euilneUfoRess (Learning by doing) umaiisuivesaulugumuiiiunaadeudves
PUIDIDEUAT uazmIFLiTesaudL 9 MilusEuy uanTPUY wagmudsende

2. \Juunasifanssy uwasinune wiasinnu wasuraausenaueinueagiseu
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- Wwieaseunvessumd Wuwadine Auadl 39 wasiineusy
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