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ABSTRACT

This research aims to study the effects of the development of scientific
literacy through the process of learning science based on the concept of
Technological Pedagosgical and Content Knowledge. Interactions in the Solar System
and Space Technology of Mathayomsuksa 3 students the target group used in this
research is students who are studying in Mathayomsuksa 3, semester 1, academic
year 2022, Ban Dong Mueang Chok School. Roi Et province, numbering 18 people.
Research tools include a plan for organizing science learning activities based on the
conceptual framework for Technological Pedagogical and Content Knowledge. Tools
used to collect data include behavioral observation models, scientific literacy. 2 sets
of scientific literacy test the data analysis and post-teaching notes used averages,
standard deviations, and percentages. Overall, operating cycle 1 students
have scientific literacy behavior, accounting for 68.47 %. The scientific literacy of the
students was at a high level, with an average was 13.69, and students tested science
literacy, representing 65.56 %. The scientific literacy of the students was at a high
level, with an average was 6.56, and the 2nd Circuit, science Literacy Behavior,
accounted for 75.49 %. The scientific literacy of the students was at a high level, with
an average wasl5.10, and students tested science literacy test, representing

75.00 %. The scientificliteracy of the students was at a high level, with an average



was 7.50.

Keyword : Science literacy, Technological Pedagogical and Content Knowledge
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wWan (Edison, 2011; Kasetsart University, 2004; Malithong, 2005; Sungong, 2004)
Hagtufinaudeuutasegsrndlunnds fedseu wsugha madies ua
welulad finavildussmeasing q fenudenlossywinetusasfunnntu lanfeendlg)
nduidnas aeeynmvsanalulaBarsaumauaznisioaseauiiinluogidlivgada
Uszpaulanliinegailavedanaiusasus e uavddvsnatsiunasiuldegasing
uiIANa1331 Jagtusmasegludemulanlinsuuay (nssauiiand nasan, 2560) nalulad
fi3vinaron1sasunlamisdiunisdne sauenisdanisidoudineraans el
aonndostunisinyiluanissud 21 uazanssourfi3ou msdanisiieunsasuazdeni
welulafuysanmanistuSeunisasulutenn iteaneuduniusssuuanduaudy
susssw thldgamudnlamnniuresineu ddumsysanmsssrianalulad 33nsaeu
LLazL‘ﬁa‘mmizﬁaau %38 Technological Pedagogical and Content Knowledge (TPACK)
e fudadudeidfyinnlunsBounisaeu (Baan enasmans, 2561) Ssilviuazle
.95 (Mishra & Koehler, 2006) léiauauuafn TPCK iuuurfnlunisysuinisidon
wmalulad (Technology) WfUNSEUILAITIANSTBUANTEEY (Pedagogy) fU Liamn

YV a a

(Content) wagA143 (Knowledge) wimfsndniefuielviiiseuinnisisousseusulady
9199 BnnsgreliaganunsaimuIunSsunmun AUUSUNYe BT E LTINS Y
dumalulad aduiiugruvesnisiounisaeuniuszdniamewealulad wadanisaou

¥30N133nNSVeNTEU WenwaruSunihunganuinlavesini ey easensiseusi



wanzauvesniFouluanisfoudluanassuil 21 (Koehler & Mishra, 2009) n154a
NIrUIUNSSEUIMeImans laduuifa fune (TPACK) vadlaiaasuazilys (Koehler et
al,, 2014) L’fJuLLu’JﬁmﬁLﬁmmﬂmiyimmﬁwdwLwﬂiuiaﬁisﬁl,l,aﬂwél,ﬂ%’uLL@%L%U"LW?@'N 9
Fnsaeuinermans fon1sdanisSeunisaeunuuduimzmaniug 5 9u @nduduaia
nsaeuAnemaniuazinalulad, 2555b) uaziewianss \Fes Ujduiuslussuuaiozuas
weluladoineathieiu lugiuwesmaFeunsaeusemaluladiondeninudlalunis
thiauauwAsesingmanilnglimelulad weliinGouinesdanuslutuSouls
PNUANNITHAZIMANATIRY EI38T9aUlan 1SRN INeIMansmensEUIuTg
fansFoudinermans amnsouuurfansysannswaluladlumsaeutevniviane
(TPACK) thanldlunsidsunisaeuneisineeans usfseafinu it 3 3es Ufdusitusly

seuudsuziasinalulagoinia aaseun 1 Un1sAnwdnw 2565

2. ANUYWAYN1TIY
HOANYIHANITARUINTIINGIMIANTAILNTEUIUNITIANITEIUTINGIMENTAIY
nsouLwIAnNISYIUINITIAlulaglunisaeuilaniivianiy (TPACK) 13as Ufduiusiu

syuudseziavinalulagionnia dmsutnseutudseudnudn 3

3. YBUUANISIY

3.1 nqulmang

| [~ v a Ao W = 1 [y g."/ Y =2 A a P

naudminelutniseunmaednwegseautudseudnwiin 3 anaseui 1
Yn1sfinen 2565 lsuseutiuauiiosnsn duatiug sunes1vaiuise Jaminsesidn
AnauafiunniIsAneUseaufnuisosdn e 2 311U 18 AU

3.2 Wemnlglun1side

dy i a o 3 dy I dy [ = 5 dy [

Wevnilglumsideasetiiluiomlundnansinunanansfnuduiugunmnsinsiy
2551 (aUuUsudge w.a. 2560) lusiedvinermans see Ufdunuslussuuasovuas
wAlulagana TUTsUANEIUN 3 AU 1 Un1sAne 2565 1sa3gutIundilodasn
S1LNDDIAIUNTD TINTASDLLEN

3.3 S2eLAN YNV

[V 7
v A o

A15398ASIUALIUNTIUNIASEUN 1 UNSAN®I 2565 SEeena il lun1saaunis

Ausausandeyanadu duau 12 Halus (Wisaunailunsveaeugesingsdas 2 1399)



3.4 fuUsnAnw
M3FInemans Fasenauluiig 1) nMsesurgusngmsalluldineaans 2) ms
UszilUlaganuuuNTEUIUMIAUEEMANNIINSINEIMEans 3) nsulaniuvanedeya

wazUsEANENLLTINGAENS

4. fgrudniitaniz
4.1 NTUIUMIIANMTTEUTINGIMans vt N13IANTEUIUTUITIEIN
a s Qv o a IS v (Y a k4
Inenmans 1389 UduiuslussuugSosuazmalulagoaniamenisdnnssuiniteuisuuuy
MsduEEAN; 5 W Iseavidundsil
4.1.1 Fuasisauauls Wudunnszquauaulalidudnissuinauaulaly
4 & = & o & < v a &
SesiagAnw FUssauaula Yssaulagny nsmuniuanuiiay sawviadmungly
o a 4' AR a = A o ! = °
n3vAINTsY Bas Ujduiusluszuugusuasimalulageinie wethlugnisfinvimdneu
Tugusely
4.1.2 TudrsianazAuain Funiiuseinunuiaula Yssiiutym wisediaiuun
Anwwwimslunisuiledymuasmameuies Ujdunuslusyuuasesuasinalulagoinie
FafiFouazrnauny wAneu warasufuiRmdinauiienuies ensazilufivnssunquunse
a4 avy
el
4.1.3 Yuasuiswavasteaiy Walanaliiniseulaunausludsnladisanay
v b PN 2 a a v L% a IS s:ll a a
Auaufgiusesduiusluseuuasesuasinalulageina ieaduseuazuaniuieu
a < ! LY £ B g
ANUARWILTINY uarasteazUlusesnfnm
4.1.4 Jurgreanud utuiliinssuladeulosmnuinlaanniseSuiswazas
Poauiuauiinanyszendldluaniunisaleng o vieanrunisalludiind ssiriuneady
dl' AR a =
SeslfduiuslussuvaSeziazmalulageinia
4.1.5 Juvszidiung Wutunsdsaduniug anudilamuuiasgiunisiseusly
1589 UduiuslusyuvaSezuasinalulageinie
4.2 nsysanmamalulaglunisaeuiiionivianie (TPACK) vingfis n1sysanig
Iasuinnssunamalulagivlinuaennsesiuisnisaouineimans wagiloniiv
a s & a a 5 v A ) 1%
ermans Wugiuvenisiseunisaeuineimansniswmalulagnerdeninudilalunig
o a a 6 £ 4 a A [ ¥ 4 = o % (Y
UauauwfnveIneeansiagldmalulad fesAusenauainus 3 enu dauduiusiu
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421 A11ud1uiion (Content Knowledge, CK) Ao Ar1u¥lus1a3en
Inenenans Fos UiduiuslussuuaBeruasmelulafionnie sedutulisendinudi 3

4.2.2 ANUIAUN1TaaU (Pedagogical Knowledge, PK) fia Aa1u3lunseuiuns
famassudinemanidesuuuunstanssuiuuudumemaniad 5 4u (58) nsldde
mMsaeuAnemans Fesufduiuslussuuaiozuasmeluladeania 3ninelunisaeunis
LESUUTIVRIERUNIET karnTInUTEIUNATDIITE

4.2.3 auinnumalulad (Technological Knowledge, TK) fia An1w3lunsly
waluladfild iPad, MacBook, PowerPoint, Google, WoUNALAYY Explorer, Lo UnaLATY
Goodnote, LaUNALATY NASA, ueundiadu Padlet, Launaiatu Solar walk, Launaiady
Star walk, ke UnatAgU XMind, Vu'led liveworksheets, Vu'led PhET, Vuled
Polleverywhere, LLa‘Uwﬁmsﬁ’uﬁﬁﬁuﬁﬂaa, woUnALATY Moon, QR CODE LazlaUnalady
Spin

4.2.4 mwimduiagmwwmiaau (Technological Pedagogical Knowledge,
TPK) fie nmsysannisanuiiunisldmalulagsiuduanuisunisaeu Wunsiinalulad
wllunszuiunmstanisSeudinemanidesiuuunsduaearmg 5 4

4.2.5 mmimﬂuia@LQW’wmist‘!’am (Technological Content Knowledge,
TCK) Ao msysannsauilunisldmaluladsufuanuiizesd fauiusluszuugiovuas
walulageinieluosnuuuluseundindusaziivled

4.2.6 mmifmiaamawmﬁam (Pedagogical Content Knowledge, PCK) fi®
MsysaNsAivesdesufduiuslussuuaiosuasmaluladenaluldlunszuiuns
fanaeusinenmanidesunuunsiueganud 5 du

427 Arufuvuysmuinismalulad nisasuuagziiont (Technological
Pedagogical Content Knowledge, TPACK) Ag mmim’lmiﬁaLwﬂiuiaﬁuﬁiﬂuﬂizuauﬂﬂi
famaiFoudinermanidosuuuunisduazannd 5 1u FesUfiuiuslussuugiozuas
walulagainie

4.3 NTPUIUNMITIANTIOUITIEIVINGIMANTAIUNTOURLIAANITYTUING

walulaglunisaeuidoniznaniy (TPACK) munefls nszurunisinnisieuisednn
Inermans n1sysanmameluladlunsseudonisianzasaunsnidiluluduneunis
famaiFoudnisiuanzanudiio 5 4u Ao duademnuaule dudnauazdum duesue

wazasloasy Tuveneaus wastulseiduy



4.3.1 Juasnanuauls Wutuinsgduanuaulalinudseuiannuaulaluises
a = Lo & A Y ° & % a )
Ngfne Frhusinunuraulanienisiraesaniunisal lagldieUnaindu Explorer, wou
NALATU Solar walk, WaUNALATUY Moon, WaUNALATUUITULIAY kazLaUnamdu Star walk
samarulidniseulananinlinuaniu aluiuled Liveworksheets wazidulas
Polleverywhere nunauAusAn Mewaunawndy XMind saunadmsnglunisitfanssy
1599 UfduiuslussuudSesuazmalulagennie wenludnisinwimameulutusisly

4.3.2 JudrTranazAunt Juiidiussinuiiutaula Ussinutgw wiemaiuun

= ° < P a =
AnwwuamalumsuilelamisasmAmneuses Ujduiuslussuugiosuasinalulagoinie

2.

WITYUILINWHY MIAIR0Y kazawl JUAniAneuateaules duAulundde oy
geaniwazinalulad TseufinuiUn 3, Tu Google, waUndiatu Solar walk, waUn&ia
FuTuUIR, waUnaAYY Star walk, koUnaLATU NASA uazaunu QR Code tivafnwn
& & a oA A avy & o a v
v 9193dufanssunguvseieila nuunsiaaesudeya efuseuazasdeasuluiuy
U = a a U
UUVINNINTTULATLDNNALATUY Padlet

4.3.3 Yuesuisuarasteasy WalsnaligSeuldunaueludanladisiauay
AuANNNEItUTRs fduiuslussuuaSeskazsmalulagonna iesdusewavianiUfeu

a 3 ! [y v dl' e < Y o £ a o

AUAnMIUI AL wazasleasUlusesndny lngasilugdruisainuazain Tduaunaiady
Explorer tiulas PhET WWunisdrassaarunmsalladniseulsidiuniwunniu 14 PowerPoint
wazannaLlAdY Goodnote Usenaunisasdeasy

4.3.4 Juygneaud WudunligSeuldgenlesnnuiildanniseSuieuazas
Toaguivanuiinuunyszendldluaniunisalang g vieanunisalludinuseariuineaty
SosUfduiusluszuvgSezuazimaluladoinia areuaundiadu Padlet waziivlad
Liveworksheets 8nvstnisaudnanuiilennigafuisesmlaefusiswavatoaiy fae
PowerPoint

4.3.5 udsuidiu Uudunisusediunnud anudilaniuuiasgunisseusly
Feaujduiusluszuuasesuasinalulagoania Ussiliuaie Vuled Liveworksheets wow
WAATU Padlet WUUAUNANITIINGIMENT WAz TUANVATNUNITIANTSEUS
4.4 Ms3Ivermans vanena AnuansavesinFeulunsiauiiingtesiv

509 UfduiuslussuugosuasmalulagoiniauiUssendldluuiuneng q dedldaussauy

'
=

WelviifinAuaInnsaty nsUseiunsiinetransuseiliuiigansious 3 aussous
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s Ul



4.4.1 MsesurgUsIngmMsalluldiainermans vuneis avuatuisalunisii
mnuiBesujduiuslussuuaiozuazmaluladoimaluldlunisairsiesuisvdensinsal
mMsasuudas uaglimmrafiaummaunaiisadesiuusnngmsaflussuudioziasvelulad
02 udannanssyld uaradauuusiaes Snausaudgiudielilumsedue

4.4.2 NM3UTEULALDRNLUUNTFUIUNTAUEIZMANUINNINEAENT vaned
mmannslumsszydymiasAnunluiFes fauiuslussuvgSozuazmaluladoane
ansausnuezdynmserinwiinsaaeulddonsyuiunismeineimans ausuay
Usziluisnsnsaaeudgmiieafussuudiozuazmaluladedna uazUsziiuisnnsng 9
TunsBudunudetiovesieya

4.4.3 M3wdaaduvuigdayakarldusednyne1udaingimans vuteds
muansalumAegiazulanmmnedeyaiesujiuiuslussuuadosuasimalulad
979N1A ﬁﬁﬂmuamﬂgmwwﬁuﬁugﬂLLUUﬁu waasteasy anunsaszyteduilugiu Usedny
W1 wazUseidudeldudmnainermans

4.5 wansiinemans nnels navessiansiinenmansndnnisSeuiaein
IngmanimunsouuuIAnnTysansmaluladlunsaeuidemivians (TPACK) Bos
Uffuiuslussuugsezuasmalulafoinia vesthSeudusisoufinu i 3 fveasdondel

4.5.1 HAN1TFUNANYANTIUNITIINIAENS U889 Havean1Tnniss
Ingrmansiouvudunanisiineimans deuszneudie msdunawgAnssunisesune
Usingmsallu@aingenans 9w 3 Fanied MsFRNANGANIIUNTUTTIHULAZBBNLUY
N3LUIUNTAULEIEIANUIINEIMEMEnT 31U 4 vt WAENITANANGANTTUNITHUA
anuvanedoyauarlivszdndneudednemans 1uau 3 #1093 10 Fuad 20
AT

4.5.2 HANITNAADUNNTIINGIANANT MUBTI HAVBINITIANITTINEIAIERSAY
WUUNARBUNTIINGIANENT T1UIU 2 YA uiasyauuunaaeaulsenaume Jaasunisesuiy
Usingmsalluiaingremans 91w 4 9o Jeaauni1susEliuLageankuUNTEUIUNTAY

o ¢

lEEMIANIMIIMEImans 31U 3 Ue uazdeaeunisulanuvingdeyauazliusydny

NYIMULTINGIAIEAT U 3 U8 TINNINRUA 10 U9 10 AU
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UNNA 2

awv ad v
L@NENILLASITUIIENINYIUDY

NnMsAnwFuaiIRnTuMTiaMs IneImansmenssuiunsBeus
InemaninunsouinAanmysanmamalulaflunsaeudeniviams (TPACK) Bog
Uiduiusluszuugiszuanmalulafionna dnisututseunud 3 §3duldfnwnienas
wazaideiAeados dedl

1. mMsimenemans

2. nszvrumsianaBeudinemanidosuuuuduaeanud 5 du

3. msysanmameluladlunisaoudonisany (TPACK)

4. ATUIUMIIAMSSEUTIngImansauuuAnnisysannismalulaglunisaeu

iovAsians (TPACK)

5. Usunlseseudiunailessn

6. UIVYNNYITD4

1. M3FIneaans

1.1 ANUMINEYRINTTINAIERS

Programme for International Student Assessment (2006 8198311 Bybee et al,,
2009) iAumangn133meImans nuneia AuaIun0veInsidauInIingmans
WonsszyAnmmainermans nsliusednumeuningimansluniamdoasd waz
nsldmnuimainermans tenagimnandlauazsielunisdndulafonfusssumaves
Tanuagnsiasuutasising 9 siufanssuvesnd

Hurd (1958) Weuuna1ufidedn “Scientific Literacy: Its Meaning for America
Schools” Taginesuein mnuseudiainenmans WueadilaiSeswedinemans uas
nsUszenaldluusdazdeny

anndudaasunisaeuinerdansuazinalulad (2560) lalvaununenisg
Inerenans Ao Auanansalunisdeansiunisdeslesdsing o Whiuuseduiiiesdestu
WeFanswaziIAANIINeImanslaegelninsos

Organization for Economic Co-operation and Development (2019b) N&12731

ANURAINIAUINE AR (Scientific literacy) Ao AMUEINTAlUNTYRUlEEW9Y 107
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fulssiuiiftesiuingrmans uazunAnmaineimanildegnaiinsuiu lnsyana
fildteinfianuaainiduinermans (Scientifically literate person) Aagfianunsndoans
volduddludseifuiiftestuineimaniuasmaluladosadumeduna dayanatu
Fududedirnuaunsaluniseduisysnngnisalludainetmans nsussiliuuazeanuuy
NITUIUMTAVLAIENIANNINTINGIMERT wazniswlaninuniiy Jeyauaylduseding
WOTUTINGIMERS

va o

IINANUNLVBINTIINeMERTeU FIdpaunsaasuladn “n1siingmans”
Ao mnwaunsnvesyanalunsldainuiniainermansiseddasemdwnussyndly
anunsalludiniiisafuinermans dsiinaunainanuimeaneiaians uazionaise
AngrAans dearunsneduisungnisalluideineamians n1sussiduLageeniuy
NILUIUNITAUEIENIAININIINEIAERS wazn1sulaniuvuie Jeyanazldusedny
WYNATINNAEAS

1.2 dnwaizyanaiisinermans

United Nations Educational, Scientific and Cultural Organization (1993 819figlu
Holbrook & Rannikmae, 2009) nd1291 yara@isinermansuazmalulad Ao yanad
ansavihmihineludnsldindeuininemans

National Science Teachers Association (1991 81989l Holbrook & Rannikmae,
2009) Isidemvefinermansuazinalulad de fAfanuauauisanistaan

=

(Intellectual) @Ine1n1s (Interdisciplinary) LLaz@mé’wmzéu 9 A9 LINARADINYIANENS
uaznelulad (Attitudinal) saufedens (Societal) fail
AMUEINsanetygn Usznaume
1) MwnAsvesineimaniuazinalulad uayauameaiesssualy il
whitgludiauseanTukaznisandulasuinveulunisiaulasnisiniou
2) AU FIUTI InTeilavUssiluiraseyanieinereans uay
wielulad warldunasdeyamariulunisutlym madaduls uasmsasiiou iR
3) LENANKANANNTENINUANGIUININEMansuazinalulagiuaiy
Anwtudiusn uazszrinedeyaiindedeuaslinidetie
4) mM3eBuUNBTRUTINgMTAIIETIIMARNMIVIAABUTIgNF B

5 ldanuasds HenIsnsnsiaaey MsldvsnakasaNUAnaseaTIAty

ANSFILNNANTING
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6) annsasindulanazasiieujunlagldnislaudememamani

wenuvdng Uil

7) Awsganuduiussenindineimans malulad uazden
AnAR Usgnaumiey

1) uanannueeniesniuieniunisnsevinvesssuAtazayed

2) WiuANAUBINITINENININeImansuasinalulagsenisuilam

3) Wasuneundng il 9 wazmsmaasaonmdmaineimaniuas
wAlulag

a) fdwsulunmseiunefeivinemansuazmalulad
damy Usznaume

1) gousuInTImemanskasnAlulagiinaINANNNEILILYBINY LY

2) Tvanuddglunisiaunivermansiazmalulad

3) asgniniefuavtedninveinermansuavinalulaglunsussandly
lernuegAumvey e

4) Tehuduluanusuiaveuduyans kavn1INTEINUeIdIUTIUNEIRIN
Ieaulaidenlenanduldly
avaneINs Usenausig

1) Weulosivenmaniuazimealuladgnuiudy 1wu UseiAmans
AdinAEns AaUzuwazdinurans

2) ULl uLATYENIAMETTHLAY IS5 TINlULNLDIVEY
Inenmaniuazmalladiisdeddussiuyananazsedudany
1.3 psaulassasianmisussidiunisiinensans

n3aUN1SUsEUNTI3T0sINemMans PISA 2015 HAsil

dussouy

Avenmani

AN 1 UaneIAUITENaUNTaUNTUTHIIUNSILTadIMeNmans PISA 2015

PU: TN Tunity, 2557
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nMsUszidiunisfiiosingamandusznousiedosdusznou 1iun 1) vium
Uszneuseaniunisalludinuszdriuiidanuieidesivineimansuazinalulad
2) aussauy Usenaumeaussauenisesuieusingnisalludiainermans aussausnis
UseliluuaraankuunIsAUEIENIAIININIINGIAEns LagaussauenIsulaniInuming
foyauaruszdnumerudsinermans 3) mnug Usznaude anuddiuden euiiiu
n3EUIUNT wazANNSABIfUNslFIIYeInNg way 4) lanaR Uszneudieawaulaly
WeEans MSANANAIYENISNIMTINEIManslun1sEuEzIIALg wasauRTEMn
fedawnndey JeaviimsinuensenainesdUszneu 3 feusn Wefiansansznuinesduszney
wianiifienuduiusiu ndnifie wuunnasuves PISA agflugtiuuanumsniivainuansly
Finadsuaziivatesiusziuynna sosiu Ussina nisanunisalveslan dniFeudosld
aussauznIIneeansynduiiouddynilunisnoudiauegrsaumaauna 39013
uitlymagilgfifiedatudueg fumnndiasianafivesauies

1.3.1 USUN Ao annwinaeunseanIunisal lng PISA 2015 lavinnisuseidiuanug
mAngrmansndafy lnenisldvsunlunisadedymuasniadeniifinnuieadesiu
ndngnsinemaniinvivesUssmadidisin vedlunsussdudafenmdngiuiivans
andsalumslénisiinemansluaaunisaliiddy GeavviouluguvosuFumeing o Tiun
USunszduyana Seduviosiu seduUsna wagsedulan wasdianuasandesiuaniunisal

TudIndszaniumneltasiuinendanswasinalulad

15149 1 LLammaUU‘%wﬁm%’umiﬂizLﬁumiﬁ‘immmam%mmLLm PISA 2015

378N13 FTAUYAAA FLAUVDIDNUNTD szaulan

Useind

guamsazlsnde | Mssnwiguaw | nseurulsafiase | 1sAsEuIn wavns
144y nsingUmg | MsienUsinAewNT | WNSNTEALNTARLYE

waglnunig | uaraunAuaYuYy

NINYINTTITUIR | Msldniwens | msituyniwenns NINYINTFITUYV RN
WASNENUEIY | Wywd AMAIMAIN wndualdlmilauagly
UAAA AuUaendy waany | anansarnduanlylnaile

1394 MsHaAwazn1s | Msiiulaueslsevng uag

ASLNYDINT AUEIIUNITIN N
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518M13 FTAUYAAD szRuvinsiuvie szaulan
Ussine

AN msnsgiilidu | manszanefves ANUVAINUAIENINTINN

Auwndey inseio Usgans msuda AudsduvesszuLiig
daneden M3 | veade uazkanIENy | NMsmuANNaTiy Msaia
THuagnisida | sudaaden wazgdeAunIeNIag
Tanuodldsiig Fanm

GRFLIVZPEE nsUsEidiu nswasuudasi annzemaUAsuLUag
prandssn | Wedunssiiutuegn | uaskansgmuaInnIs
msdfiudin | 4 o wasnszuauns | Aesedeasadelval

Wasuulas

VOULMANIUINNG | BN Yanuilalua edesile | nsgasiug msdumudu

Iemaniuay | enmanifidl | uagnszuauns 23N AN LUALAY

walulag FOUDALIN UFuuganugnssy 1A59835190899N5718
welulagdn | maluladguan uag

UAAR LWAY bhae

A7

ATIANUIAU

fis: The Organization for Economic Co-operation and Development, 2013

1.3.2 aussauy Ao AuaEINlsaluniIsyinuedsuedne nilinseun1sinniss

emansladuunanssouy wialu 3 aussaus loun 1) aussauzniseduieusingnisel

Tudinermans 2) n15Useiiuiazeaniuun1sussiluLasAuEIEMANUINIINg1AEns

3) ﬂ’ﬁLLUﬁﬂ’J']iJM&J']‘EJ%EJZHaLLaBﬂigﬁjﬂﬁw‘EJ’WUIUL%Q%VIEJ’WT’]E‘W% dmSuInUsYNaUYBILAaY

AUTIOULANITOUAAIAINITIN 2 NTOUANITIOULNININGIAEASYBY PISA 2015

M1314 2 UAAINTOUNITTINEIANARSUR PISA 2015

n1sasuteUsingmsalluleineanans

1. Wanuimadngrmanslunisaisiesunenaumnauxa

szy 1 wavadauudiaesiieldluniseSuisuandudiogns

2
3. ausauuRguiieltluniseiune
4

nensainsasuLUasludanemans uaslignanaumnaung
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5. asueiadngn nvesnuImaInemansiaunsadnluldludeay

N15UEEULAZEINIUUNTEUIUNTRULEIZNIANNINN AN EnS
1. syytlanitdesnsdmnlumsnumdinenmansidmuals
2. wonuegliiussnulgmniemalaainsansiaaeulamenssuiunismg
WMYIAENT
3, aueiEnsdsnnaasutywnainermansiidnueli
4. Ussfuddmsdsnnnaeudaymmaneimansiismunle
5. usseasazUszdindsnisdng q ivninermansldlunsiusumnuindedeoves

Toyannudunans uaznisagudnedainmesune

nsuUannuninedayauazussindneugaInedans
1. LLUaﬂsﬁayjaﬁij%ﬁuaﬁ]’mgﬂLLUUMﬁQIUEjEULL‘U‘U%‘LA
2. Annenikazulannuvingvesdeyanndinetmans uiasleasy
3. seyteduiivgiu Uszdnune uasivianaluesiiieafuinemans
4. wonuezdeldudeiinanuagnguindinemansiuiiinannisiiansanainasdu
5

U5 UTalAkEaMIINgNFans kazUseaneneIuaInkraInuINvainianey

n: ao1TudREsUNSaRUINeAanswarwmalulad, 2555b

s = ] = o a ) . .
IANTNDAMUTIUNBDUAYNAIUINIUATEFN (The Organization for Economic Co-
operation and Development, 2013b) lal#svazidenlini

14 o

1.3.2.1 aussausn19595u18UsIngn1sailudinemians dniseudass
demimunvautuusunld wdniluldlunstimnauaglidesueglulsmngnisaifiaula
amudamnsagnmiluldlunisatsaunigrulunsdanuiviedoyaliifivme aufifinngg
InemansamsazasuuuTaes dWeldidusunilunisasemesuisusmngnisaliiindu
Tudindszdnfu wu weululaswinuldedisls aussourismuiniuamiseluns
oSuieviefinulsingmisainazyhunenisdsuulaiidululy uenaniddenavaneds
N33UF NMI5EY NMITUTIEIE NIFBBUNEY Lagnsvinug

1.3.2.2 aus30uN15UTHEULALERNLUUNTAUEIEMANUIMINgIMmans
fniFeudosUszifiussnunsfunuiasnsauiansmauimainemans deiesonde
AnanansalunsuenuezsEuMnemansusonsiuiMnuiianinsadisianivaey

MaIMeImansla neldusuniinivue aussouziifeanisanuiinednuauaudind Al

o



16

115815990 5IARUNTINANENT Aetudssaadianuaunsalunisussidiununnvesdoya

Muagiun1ssuiveya Jee1vligndeseganysaliauall gRinsiinemansaisnag

Y Y Y

v =2 o o

nsgntinfenudAyvesnuidelun1sfndunnA1reINTauLEIEMIANUNINITINg1ans

o

anuiiludsdrgililunsinusagdadunadnsndulule
1.3.2.3 aussaugnsuiannuvingdeyaiavyseIndneuivingrmans g
N193IN81A1ENTALABIAINITARAIUKALYIIAULAUFUL VU U UYDIToY AN

a s vala

emaninudmangiuinldlunisndnouazasieasu n1suanieanvaynilaussaue
o & v v v & v [ ! = Y = Y
Fududesldniuing 3 A aussauzdinanswlidmnuausalunisidifedoyanis
Wemans N13a319855A N1sUTEEUTBlALEY wasnsasUaANULUgIUYesUsEInYNeY
a a s = a v A ¥ v 6 [ a
WInemans sautanisussiuimidenlagldussdnuneundngiu uagssyanuigiulunig
Y = vV
RTRRNTIOG I

1.3.3 Au3 JudnuilsesAusznoud1Ayues PISA esainasdUsenaunidfnyse
MswandaNTIaUgYeslinitey dniseuazwansanssauglnaTuiuaNuIveinEey 3nnsey
NM35IMEIAERsALLLY PISA 2015 agnuidn insuusannuieenidu 3 Ussian Ao aud
Auilen mnudiunszuIunis wasauinesiumslauvesaug Nelldmiuanuiinu
Wona wuandu 3 diu Ao szuunieain ssuudinan wazssuulanwazedania @1y

a ¥ v ‘&, a a % éj
IYASLBYAANUINTULUDNT UIUASLRYNAIU

M1314 3 uanansaulasas MU UenIALLLY PISA 2015

%% & a o v
PUU ﬂ'J']llgﬂ”luLuaW'WlLﬂU'J’U@\‘l
AN lassas1avesans AnaudRvesas Mavisuwlamiaaives

A5 LIILATNNSARDUN DNTWANLNATUTLNINNULALAUYD

90 2 FU NANIULAZNITAENNAINUY ANUFURUTTENIN

q

ANTATNANU
a I3 o ea A v o a aAda ¢ a
I waa WlwiiAdngIeiuadlydin uywd Usvyns seuuilion
LALIINA
syuulankarelinid lAseasevaslan wasuluszuuvedlan mMswasuwlasseuy

lan Us¥ifwedlan lanluelinid UseiRuwarn1saninsina

DU IRVDI9NTINA

i1 The Organization for Economic Co-operation and Development, 2013



17

dmiuanusaunszuIunis Weilansu il nuneNugiuvesineimans wuil Ao

Y

a o

nsasamedureliiudssing 9 vulan ausdgiududignadisuundududunsnudg

Y Y

WaukaznegeulagnsaulazmANIdIUsEINY

M1914 4 UARINTBULATIATINAINTANUNTZUIUNTMULLL PISA 2015

AUIAUNTEUIUNTS

1. silustmivesiauusderurieiuusiu dulsm wazfuUsAuA

2. ulwimdveanisin Wi myinlalsinu (msin) msiadanmunin (nsdaune) nsld
irsesilein wagmsduunmnenyvessuyseeiiles
FnsUssiiuagnsanauaIaiadou W n13vhen wasALaie
nalnnstudunugniesarwiug1vaslaya

Tnsiugulunisasuasiiiauslaglinise navl unugil waIsnisdumangay

IS

NMIAUANMILUSILaYERNKUUNINAARUVSEMTLIENSd endnidestaiinnain
wazsyymaraniinudulula

7. §95UVIRUNNTAIANDIUTINYIANENST

17: The Organization for Economic Co-operation and Development, 2013
Augingafunislantvesaus Wuanuimneadulaseasiwaznisnivue
AaauUAnSulunszuunsasauianemansuazmsfindunnuimnanemans

£

NUATLDYARIL

M1319 5 uanenseulaseainenusinenunislaunvesnuinulu PISA 2015

anufieatunsldinuesnug
lassaiavauanURdAyrotinemans As
1. 55AvedieImanslun1sdung Jeiiaase auufigiu wuudaewazgul
2. nusvasduazitinevesingimans (leaisdeduresssuvAvedan) Aunnsing
nnmalulad (@edsmsuitgyivuizanuinudesnismed) ozlsdaindu
AManmmainenmans Aatumanaluled wasdeyaiiivanzan
3. quAvesineImans wu anussilunsifed arufisamsaglislond

4. sysuyAveInsldvaNaltivenmans wu guibuazisie Wusuy




18

unumvedlassaiaarauatiRlunsAnduauiNas 1 uaInInemans
5. dnInemansainleana1919nteyauaiinNanIIne mans
6. UnUUNITIUAAeiuYeINsEuEIT AN wsEAnlunsadeannu i

Wy wagnisesnuuy

lassasuaauautRdAyreinemans A
7. anumandeulunsindssaiernuiidofiovesnuimaineimans
8. NMSINUUAZUNUIMNINNIEAIN TEUU LUUTIBIUINSTIN UarTndnin
9. vnuwlumsvihauuuusile minsal waznsnmeaeulaeiiisutisaiisniy
Feshuliundonanngns
10. UnUMYBIANLIMSIN AR fLazaNiTULUUEY 9 TunsTzynazdanisiu

Yamndulssipunedsnunazinalulad

fi17: The Organization for Economic Co-operation and Development, 2013

1.3.4 @aAR M3inanad e n1sinAuianvesinseunineineimans lagyiinis
Tamslduuuinanad daenandeaeuildlunsinnisiinermans dmsunisegeuniy

PISA 2015 fin1sintanafvasdniseuy 3 a1y lown 1) anvaulaluinendianseazmalulad

'
v =X a

2) AnunsEntnfinduIndey way 3) MaiuanuA1vedIneImansiunIsauEznaNg g
wanRTIedesiudminden uaznsduaizmanuitednluaussousifianudfyues

WiazUAA

4 va o

3NNTUNITUSEIUMSTIINeIAIansteny §I3deasulndn nnsuseiiunisgg

Y 9

a & a aAv a & Y oA oA P 6 1 v
Weeans Uszliiuannaussausiunisoulaniean denestiusuniiduaniunisalang 9 i
v a 1] a ¢ A ¥ ¥ ya A Y I
dnieultaussauzyingmansinenn ey mmni‘]zy,mlmmesl,mﬂuuﬂummguazwm
afvasuns e Tuanuddedldnsaun1suseiun1unsauuad PISA Useiluaussausuad
U a 1 o QI 1 2 1 ng

HnlSsuNEINITaNIENERNg 9 fenelull

1. aussougMsesuleuMngnsallulivinereans vaneds anuaunsaty

'
=

nsthanuinInemansiuldlunisasiedieduie weinsainisivdeundas waglivgua

auwnauNaingITeiuUNngNIsaiinerrans udraunsasey 19 uagastawuudnass 8nns

= dl a
ausnNAgIuielylunisesuiy



19

2. ausI0UENTUsHIULAL 9DNLUUNTEUIUNTAUEIEIANNIMTINeMEns
weda arwansalunisseydymitezsAnuiluinermans anunsausnuezdaminde
fanufinsinaeuldienszuiunsmadnendiand wuswasUszdiuisnsnsraasuym
maingrmans wagUspduismeing 4 lunstudumnuideiiovestoya

3. aussauznsuUanuvunetoyauazliusyIndnenuddingreans vangis
mnuannsalumsAieTgitazulanumnedeyanisingimansnuiausainguuuunil
Husuuuudu wdasdeasu annsoseytioduiivgiu Usedndneu uazussidudeliudoma

InerFans

2. N3EUIUNTIANSITEUIIMEAEnTsUuUUEUEzANS 5 YU
2.1 ANUVENEVRINITIASBUSLUVAUEEIANINS
a b4 = v Yo o =2 L4 [ dy
maseuduuuduiazmanug addnnsenulalienumane deil

A amilnysal (2542) na131 MsdeukuudulazmaL; WWunsaeud

WunsEUINMTLAIIMIANUINAE g IS suAUNUAINIAEAULEY WazlliUsyaunisal

Y

RIS Imaﬂgﬂaauﬁwﬁ’lﬁL‘fJug'szh&m‘%aémwmmagmﬂﬁﬁﬂL%&Ju
TS wveaAUd (2544) IANumineueen1sInNTsIseusLUUdULEEm

Austin Wumsdanisiseunisaeulaeliiniseududduninaug wieasernuiaie

Y

P a & a ° v A & v o A 9
autes lagldnszuiunismadngieans lauiiagimihnidugeruieainuasain el

[y

o = aa = = S g a va v v )

Unisguussaidming F93smsiseunsaeukuuduazll lunsiseusnniugseududfy
gInd yam uag 039 Yaen (2545) WiAumunen1siansiseusiuuaEy -

E@1g1IANNS MENea NSEUIUNITIANTSREUITIduM ITRILIANENIsatunsuA Uy

AeIsMTHn e uITnAnwiAuaI mIAgg Inedasunsriaiunseiuligiseuld

Y Y

a }%

NILUIUNITNNAMUAA NUNARNAIUAUNUAIININTOUUIMITIUNITUAT Y INgnAB s
auled asuilundnnis ngunaeivseaiunsadnluussendldusslevilunisnivnuusulss
ieasasIAdundenluanIunisaling 9 laeg1aninewang
andudasunsaeuInemansuazmalulad (2545) lalvianamungves
o = % 2 Y @ A 09 vy o a o
N133ANTSSEUIRULAUEIEIANS Wunssurumsasuivilidnssuiaaudlaly
WIAANIINgIA1ans wardanuslumdninigingiaansuings@y ianszuiunisfie

TATIVRAAUASIUNMTMANUINEINGIANENT aUnsaaTUnanMINIInemansia



20

v =)

PEun wandel (2552)M A ARNUNUILVBINITIANITHS BUSWUUFULEI LT

Y

s o

anaf iunszuunsaouivilvgifeuiansSeunuingUszasdiidivualy Taseaay
Anannsendegnadeyaniudn aniunisal Usingnisaifiieadestuidomnisaeusnli
AEswAnnsAninedt suannsoaguunfundnns e lldluanunisaling 1
INANUNLNVBINTIASEUTUUVFULEIEMANUIVI9AY ERBaTaaTy
1o manFeuduvuduiagmeanud WunszuaunsdamsSeusiuiuiamnmsuslaiym
oghstinnenmans faoufiunuvlumssamanfionseduligSowianssuiunsin
wlgnisiunuanuivazaiieanuimenues ibiAnrnudlalukinndnemans

wazanusatwunAnluUszenaldle

2.2 WINNINITIANISITEUSLUURUEE A
Schwab (1965) lawuawuinianisdnnisisousuuvduiatzaiug Ju
3 LW eiail
WWIWeT 1 MsEULEZmANSULTLLE (Guided inquiry) W
aa o a v o a < ! [ Yo <
Bsdansteunisaeuigaeusiiiunisiludnlng Wudimvuaussiaulgm 1nausuns
nnaes LazinssuaunTalliSeuintmufuRnunuInendaeuiivun
WWIeT 2 MsAulEzmAusuLdase (Free inquiry) {Ww3sns
Janisiseunisaeudismafiauasisnisaeuiivainuate §issuludinualaym g
LHUNTNARRY ATUN1TVAReY wazaTUranlgnules fissulldasylunisAnwiludanaula
FaouduiieadnssAuiiseuvintu
= = 1% = & oy s
WWINNT 3 MIFuEmANUSuUNagLUgnIaRuuUsEEns (Less
. . . » . . & ad 9 = v ° &
guided inquiry or modified inquiry) Lﬂmﬁmiﬁmmmsumiaaumaaummm{]mww 19
mauiugiseu WalenaligseulaausiuimianisuiUam lngisudwinisnsauuigiy
N399UNUNINAEY UJURNmMARRY wavasun1snnaes daeuvinninnidulsiuieaiy
avaan
Carin and Sund (1980) lokusuIn1eanIsiansiseuiuuvduianzaug 5
& ¥ v A < (4 < o &
Tu ngldunumvesag waviniseudunae eandu 3 wwinie sail
i o = % = % S dg ve o
WWINNT 1 Msdamsiseusuuudumesanus 5 9u nlvdniseu
UfuRnsnaasmseuuRnanssy WWunsdnnisiseunisaeuitneuasionmeniuemiy

LUINNTEARUAMUARINTTY 3UHY HuTIuTINdeya waswseuaUnsallunisvinAanssy



21

Send1 MITARINTIUNISSBUSHULAULEIEANS 5 Tu NlAwuziUfURnsvTeRanssy
dndagu
WWIeT 2 Msdansieuduuuduiazanud 5 9u gl

[

& ad o = S o ax v D &
Mawny WuIsnsdanisiteunisasundnissundsunlelymaigauies Inegasudug
Anupdymuazyimihiidugdrueanuazain 91958035330 35aeuwuulifmuaiuimig
i @ = 1% = % Y Ao o aAa
WWINNT 3 MITANTSeUsWULAUEIEANS 5 YU NnSeuldase
& = [ [ = £ £4 Yo a o
wunlun1sfnemiangg lneasiuiesnsequlvdniSeunvuadym 1nausunmeass
AUTIUTINtoya uazaguNamenuLes
INLUINNNITIANTFBUSWUVAUEIRAMUS T §ITeausaazuladn
o = v = ¥ v v A < & a
LIen1sdanisieuiiuuduiatzainug ngldunumeesas wastdniseuduinmue d 3
T VRERh
WWIeil 1 Msduianzmanusiuudvue Wunisdnnisiseusi
HaouiiunumdrdglunisimuafanssulvgiSeu JuRtanssulasAuMANeUALLL I
Haouivuali
WWIeT 2 Msduiazmauduuudase Wunisdansseudinln
D aa = = a & v = vy D [
diseuidasylunisfinwnaziseuiludmaula WudeanuuuuaziSouimenues Jasuy
= ¥ ¥ Y a
TR IRt WA
Y 9 Y
WWIeT 3 MsulEzmANduuAstbug Wiisnnsdaniasey
msaoufifaeurmuadgmbitudisey filesudufiavewuimuilymuazminou faou
Jugghuneanuazaan
2.3 N3IANTTUIUNTIEUTUUURULEANEAINS 5 Tu (5E)
dnmsfnymangvituldfimuasusuursetuneulunisinnssuiunisiseus
WUUAULEEANS 5 TU (5E) Al
an1duduasunisaeuinemansuazinalulad (2545) lanvuan1sin
NsEUIUMISERSLUUALEIZANS 5 Tu (5E) el
& o g v & o v = =
Ui 1 Tuasemaula (Engagement) Wunsdndguniseunse
Fesfiauls Feanthaulvenadumsnisalniauiavulugiaituniounannisienles
Ya oo % Y A g Y 9 vy = 1Y ° %
ANUSANNSELIILEY MdunsnseiulidiSeuseniFous mAmoumunuLes
U 2 d151anavAunn (Exploration) vanuidnlaluussinumse

ANDNUTIAEANEN T\]’mﬁuL'ﬁ]Uﬂ’li'J’]\‘iLLN‘L!LLU'JV]'NI‘LJﬂ']'ﬁ?‘i"lﬁﬁl’ﬂﬁ]ﬁﬁl’ﬂaﬁm R RIRREN RG]



22

#a1e73% W n13vin1svaaes ldrsuiumesiieAnyianiunisaidnass (Simulation) tve
wnuteyasaziluldlutusisly
Uil 3 afunsuaraidoasy (Explanation) lWun1sdnfanssunli

a "LEJQ 2

Souliesurguaratiaasy lneulaueesan1uintaanNn15d1599 nII9d0U NIoUY

D e3®e

¢ a

iasgh e5ue uazlalendlvidniseAuseuaniasuiseuivielduddussdaiuiln
leiividng u ngud winn159198 uiaseaiUeteilivena

Fuil 4 9182109 (Elaboration) Wunistiia1udiiadisduly
Foulssiunnudifuvdedoasuiildlusiunsanunsaivdemnnisaidu 9 ludindsedriu

ufl 5 Useidiu (Evaluation) iflumsdssiduntsFeuddne
NIEUIUNTAN 9 Useiliuanuivesiseu

alsy laashy (2546) lalauen1sdanseuiumsiseusuuuduasainug 5

duu (o) feil

1. nsziulidSeunaaiulgm daeunseduiisoulidisewiney
asdouazsaray Ingnisadneaniunissl \wu nsmnass dladusznouussens Savia
sunm Foadn wniiugBeuimiudauuignluavmuastiom

2. @ualudauaIu NssuiuakuIaluNsAuATIAmnaUneU lay
THnszuaunsmsiveimans deivansuuimis mndugourinismunudeyauagyiins
Juiindeya

3. nAdeUANNAgIU WeglSeusiuniuteyauagiiae ideyaniena

A Y o o v ° ‘:1' A o
V]l@ UﬂLﬁﬁum@ﬁmqﬂqiﬁéﬂLW@@@Uﬂ@JNW%WUWﬂ’]%u@

4. PuaguAmeu Fissulavaousiuiuasurney
5. Tuih Ul diSsunagiaouiinsieideany stuiuesuseuas
Wldldluanunisaliu

o

[ a v L4 Y o % = ¥ A ¥
IR dNBINU (2552) lﬂﬂ’1‘1/1‘14!9]ﬂ’]'ﬁ?]ﬂﬂi%'U'JUﬂ'ﬁL‘iEJMELLUU?{‘ULﬁ']%ﬂﬁ]']ll'g

me

[

5 U (5E) fiail
1. nsaseeuauls Wunmsidhguniseulaemsiiigiseuaula
TuuniFey dinswenlesUszaunsaivsennuiiauiuunisey
) % ) & dAva = €1 ) v
2. M3dTanaraun Wudundseuilszaunmsalsiudulunisaing
LagiRuIANARSINERN NTEUIUNS wagyinee ngldauazlenalunisvinfanssudsie

LALAUNN



23

3. n3e5une Wuduiifideuldwauinnuaiunsalunisedue
amnuAnsIvgendildannisdinauazium aslalonaligizouldeiunonazuaniuaou
AnuAaiuAIfUdeflidnw udresursauAnsivsenliediudnle lnaideules
UszaumsalaudifsnarasildiFeusidrsnetu

4. nsveneand Husuneuiidndouldfusunasfiniuaing
aadalaluauAnsiveaaliniieasdy dnifsutianuiildluuszgndldl

IInUsraIu

v
v A Y a

5. nsUseule Tuiltissuazlasudeyadaunauinglnunisasuie

U Y

) 1 =

Au3AlaveEiTey AsArensyAuvIaduasulvdSeulssluaunlanay
ANEnTveInues ez uussdudSeude
PnMsAnwTunsulunsianssuIuMsSeudiuvauazaNs 5 9 (5E)
YosnmMIfnwvaeviiideauefiuanaiuesnly fidelaganuanduduaiunisaou
a ¢ ot ' Y} = v =l v VI~
gnmansuazinalulad Jawdainsianssuiumsieuiiuvduazanug 5 U Al
S v % o o v Yo v a
1. Guaeanuaula Wutuinseiuanualaliiugiseuiaauaulaly
SosagAnw Fuszwuimiauls Yssinutym nsuniuanuiide sumathmnely
o Aa ‘ﬂl o | = o gj 1
nsvihAnssy elugnisfnwvmameuludusiely
S o vy v & o 2 A I 4 o
2. Yudrsrauazaundl Tuniiusziiunuiaula Ussiaulgm wsoriniuun
AnwwimalumsualatymiuazsmAney FETEUILINUNY MAMBU Uavasuuam
° 1% & a oA A @y
AnaUMened 8133z luianssunguvemslnle
3. JusBueuazateasy Walsmdlidiseulaiiausludanladsiuas
AuAd WesaiiuseuazianiUasurnuAniiusiuiy wazaseasllusesi@nem
& Y @ O Ay vya v valy v a
4. Fureneany; Wudunlvgseuldwenlaswminuinlaainnisesuieuasas
PoasUiuanusiuinyszenaldluaniunisalang q viseaaunsalludinusedniu
5. Julszidfiung Wutunsusafiuanug anudilamumnsgiunsseus

TwSeeiladnw

3. msysanmamalulaglunsseuiiomivianis (TPACK)

3.1 andlafetumealulad
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f111: Koehler and Mishra (2009)
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nsedUe | msUssidiy | nswda | Az
Usingnisal | uasn1s | Awvang | 5 STAU | ATUUY
au | Twds sanuwuu | Yoyauay (20 | 3ewaz | n133 | #u
i | ermand | nszuauns | nslE | Azuuw) M- | il
(6 Azuuw) | Huanzwn | Usednd AEns | Youax
AU3NIe | weuluids 60
MeEns | merAans
(8 Asuuw) | (6 ATUUL)
1 4.00 5.75 4.50 14.25 71.25 GN FU
2 5.00 6.50 5.75 1725 | 86.25 | gunn | 61U
3 a.75 6.50 4.50 15.75 78.75 GN FU
4 4.50 5.50 4.50 1450 | 72.50 GR H1Y
5 5.25 7.25 5.25 17.75 88.75 gaunn FU
6 4.00 5.50 4.00 1350 | 67.50 GR B
7 4.00 5.50 4.00 13.50 67.50 6N AU
8 4.50 5.75 4.50 14.75 73.75 6N FU
9 5.00 7.00 5.50 17.50 87.50 gaunn FU
10 4.75 6.25 4.25 15.25 76.25 6N FU
11 4.00 5.75 4.00 13.75 68.75 6N FU
12 4.25 6.50 a.75 15.50 77.50 6N FU
13 5.00 6.00 4.00 15.00 75.00 6N FU
14 5.25 6.25 4.75 1625 | 8125 | gunn | &
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15 5.00 5.50 4.25 14.75 73.75 GN Al
16 4.00 4.50 4.50 13.00 65.00 GN Al
17 4.25 5.25 4.25 13.75 | 68.75 GR HU
18 5.25 6.00 4.50 15.75 78.75 GN HU
U 82.75 107.25 81.75 271.75 | 1358.75
X 4.60 5.96 4.54 15.10 75.49 GN Al
S.D. 0.49 0.66 0.51 1.42
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2995U§URN5N 2

N1595U18 | AsUsEiiy | naswla | ASLUY
Usingnisal | wasms | Anamiang | 99 STAU | AZUUU
au | Twds sanuuy | deyauar | (10 | Fewaz | M3 WU
i | Snerenand | nszuaums M | ATWUL) WY |
(4 pzuuy) | dudgm | Uszdne Adns | 3ovaz
AuEMe | wenuluids 60
gAEns | enanans
(3 Azuuy) | (3 AZU)
1 3.00 2.00 3.00 8.00 80.00 Gl N1
2 4.00 3.00 2.00 9.00 | 90.00 | gwn H1Y
3 4.00 2.00 2.00 8.00 80.00 G N1
4 3.00 2.00 2.00 7.00 | 70.00 ) H1Y
5 4.00 2.00 3.00 9.00 | 90.00 | gwn H1Y
6 2.00 2.00 2.00 6.00 60.00 Y1unang N1
7 2.00 2.00 2.00 6.00 60.00 Junang N
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8 3.00 2.00 2.00 7.00 70.00 6N N
9 4.00 3.00 2.00 9.00 90.00 gaunn N
10 3.00 2.00 3.00 8.00 80.00 gaunn WU
11 3.00 2.00 1.00 6.00 60.00 Yunang N
12 3.00 2.00 2.00 7.00 70.00 G WU
13 3.00 2.00 3.00 8.00 80.00 6N N
14 3.00 3.00 3.00 9.00 90.00 gaunn WU
15 3.00 3.00 2.00 8.00 80.00 G WU
16 2.00 2.00 2.00 6.00 60.00 Yunang N
17 2.00 2.00 2.00 6.00 60.00 Y1unang WU
18 2.00 3.00 3.00 8.00 | 80.00 ) H1Y
334 53.00 41.00 41.00 135.00 | 1350.00
X 2.94 2.28 2.28 7.50 75.00 Gl N
S.D. 0.73 0.46 0.57 1.15
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LY LY U s

UTEAUNNTIINIMEanIY0919TUUANISA 1 uag 2

aaﬂiﬂﬁﬁ'ﬁmsﬁ 1 aafaiﬂﬁﬁ'ﬁmsﬁ 2
S E] E E]
5 2 i 5
S ¢ S €
8 £ g £ S £ g K
oy @ © had @ ©
= c oo c = c oo <
© T & < © € = €
© c &g c c (Y © S
= 33 i) — 33 @ = 33 * c 33 el
4 c @ s < 9 = c @ s I @ s
@ o) « c @ e @ @ @« c @ «
AUN s @ Eac) o @ Ehcd = @ AUz S @ Eac)
& e & = ae c & e c = A &
=’ c © c w? c © &
c 2 = 2 c 2 i 2
< s c LS < s c HS
= 33 c 33 = 2 < )
S r 2 % S = 2 r
% e % &
w o
€ % = %
g S g S
1 14.00 70.00 G 7.00 70.00 GN 14.25 71.25 G 8.00 80.00 G
2 16.00 80.00 g9 8.00 80.00 G 17.25 86.25 geun 9.00 90.00 gaunn
3 14.75 73.75 G 7.00 70.00 G 15.75 78.75 GN 8.00 80.00 G
4 11.00 55.00 Yrunan 5.00 50.00 Uunang 14.50 72.50 a 7.00 70.00 a9
5 17.00 85.00 gawnn 8.00 80.00 G 17.75 88.75 geun 9.00 90.00 gaunn
6 12.00 60.00 Junang 5.00 50.00 Junand 13.50 67.50 a9 6.00 60.00 Junang
7 12.25 61.25 G 6.00 60.00 Junang 13.50 67.50 GN 6.00 60.00 Junang
8 12.25 61.25 N 6.00 60.00 Junan 14.75 73.75 G 7.00 70.00 G
9 16.25 81.25 gann 7.00 70.00 GN 17.50 87.50 geun 9.00 90.00 geunn
10 14.50 72.50 G 7.00 70.00 G 15.25 76.25 GN 8.00 80.00 gaunn
11 11.25 56.25 Junang 6.00 60.00 Junang 13.75 68.75 a 6.00 60.00 Junang
12 12.50 62.50 G 6.00 60.00 Junang 15.50 77.50 GN 7.00 70.00 GN
13 13.50 67.50 N 7.00 70.00 GN 15.00 75.00 G 8.00 80.00 G
14 16.75 83.75 gann 7.00 70.00 GN 16.25 81.25 geun 9.00 90.00 geunn
15 14.00 70.00 G 7.00 70.00 GN 14.75 73.75 GN 8.00 80.00 GN
16 11.75 58.75 Junang 5.00 50.00 Junang 13.00 65.00 a9 6.00 60.00 Junang
17 12.25 61.25 GN 6.00 60.00 Junang 13.75 68.75 G 6.00 60.00 Junang
18 14.50 72.50 N 7.00 70.00 GN 15.75 78.75 GN 8.00 80.00 GN
EiptY 246.50 1232.50 118.00 1180.00 271.75 1358.75 135.00 1350.00
X 13.69 68.47 GN 6.56 65.56 G 15.10 75.49 GN 7.50 75.00 GN
S.D. 1.91 0.86 1.42 1.15
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M1319 30 LAAIANAUTUSVBIHANARBUNITIINE AR SUAZHATUNANITTINeAanSITgY

funueinIsIIngmansiunaeisesay 60 ¥89395UHURNN 1 uae 2

2995U§0Rn# 1 2995UfTRNST 2
2 3 o 3 € 3 o 3
S g | S g | 8 g | S 2
) 3 . o e 3 e 8
o e s A s A s Ao
Audl € E g S 3 g < 3 g S 2 g
S '] ? s are 2 2 Ao 2 s e g
& E e E & E o E
Y E] £ E g E = ]
ad [ < [
& z € z
c = < =
1 14.00 70.00 WU 7.00 70.00 WU 14.25 71.25 WU 8.00 80.00 WU
2 16.00 80.00 WU 8.00 80.00 WU 17.25 86.25 WU 9.00 90.00 WU
3 14.75 73.75 WU 7.00 70.00 WU 15.75 78.75 WU 8.00 80.00 WU
4 11.00 55.00 Taieinu 5.00 50.00 Taieinu 14.50 72.50 WU 7.00 70.00 WU
5 17.00 85.00 WU 8.00 80.00 WU 17.75 88.75 WU 9.00 90.00 WU
6 12.00 60.00 WU 6.00 60.00 WU 13.50 67.50 WU 6.00 60.00 WU
7 12.25 61.25 WU 6.00 60.00 WU 13.50 67.50 WU 6.00 60.00 WU
8 12.25 61.25 WU 6.00 60.00 N 14.75 73.75 WU 7.00 70.00 WU
9 16.25 81.25 WU 7.00 70.00 WU 17.50 87.50 WU 9.00 90.00 WU
10 14.50 72.50 WU 7.00 70.00 WU 15.25 76.25 WU 8.00 80.00 WU
11 11.25 56.25 Taieinu 5.00 50.00 Taieinu 13.75 68.75 WU 6.00 60.00 WU
12 12.50 62.50 WU 6.00 60.00 WU 15.50 77.50 WU 7.00 70.00 WU
13 13.50 67.50 WU 7.00 70.00 WU 15.00 75.00 WU 8.00 80.00 WU
14 16.75 83.75 WU 7.00 70.00 WU 16.25 81.25 WU 9.00 90.00 WU
15 14.00 70.00 WU 7.00 70.00 WU 14.75 73.75 N 8.00 80.00 WU
16 11.75 58.75 Taieinu 5.00 50.00 laieinu 13.00 65.00 WU 6.00 60.00 WU
17 12.25 61.25 WU 6.00 60.00 WU 13.75 68.75 N 6.00 60.00 WU
18 14.50 72.50 WU 7.00 70.00 WU 15.75 78.75 WU 8.00 80.00 WU
T 24650 | 1232.50 118.00 | 1180.00 271.75 | 1358.75 135.00 | 1350.00
x 13.69 68.47 WU 6.56 65.56 WU 15.10 75.49 WU 7.50 75.00 WU
S.D. 1.91 0.86 1.42 1.15




106

MNITUNUI HansEunangAnssudinemansvestinFeuluasasufianiei 1
fiFeulingiuusiuriumnaeimstaLnsinemaniiosay 60 feil dunus 15 Ay
waglairuinmet 3 au dauluiaesufoinisd 2 dniFeudazuuusiuiiuaiunueinig
fimunsdineimansogatiosiosar 60 il Hunasinauis 18 Au uazkanIAGEY
Ms¥anermans vesdniFeuluraasujiins 1 dniFeuiiaziuusiukiuaunmsinig
funsdinemansosay 60 il drwnas 15 au wagldsinmat 3 ey danluisas
UFtRns 2 dhiFeudiazuuusashumsnasinstaunsiineimansegsiesevay 60

& ¢ &
AU NIULNUNVINAUN 18 AU



107

Ui 5

ayUna afuTenauasdatauaLuy

msanfiunsideluassll umsimuinisdivermansienszuiunsinnissous
InerA1ans aunseuwuIAanIsysIntsinalulaglunisasuiiienidiviianie 1309

UfduiuslussuugSozuazmalulageina dwsulniSeutuliseufnwln 3 Faidelauus

(%
Y g

Jupaun1saniunisideeendu 2 1995U§URns dnvaznisaniunsidedufifinig
ffumsnuduneu Feluil

5.1 ANNLMLNEVDINTTIY

5.2 ayuna

5.3 aAUsEKa

5.4 YDLAUDLUY

5.1 A2ULINNYVBINTIY
LOANYINAYBINTHAUINITIING AR SAILNTLUIUNSISEUTIN AER AL
wfansysansmalulaglunisasuileniizianiy o9 Ufduiuslussuvasosiag

waluladiainia vesdnissutulseudnw TN 3

5.2 d3Una

M IAlunsAneide 15es MmN IngImansmensruIunsinnis
Foudingrmans sunseuuwnAanisysanmsmelulaslumsaeuiioniiviany (TPACK)
3es Ufuiusluszuvaiosuasmaluladoinia dmsuinSouduisondnudi 3 asu
HANTSITLANUANMUNENITINY il

1. 2sUfTRn 1
1.1 9NMSAUNANGANTIUNTIINeIMansinSsulngAnssuniss

Ingmans tnofiaadssauminfu 13.69 nazuuuldy 20 Azuuu Anduiesas 68.45
TEAUN1TIINeIAansedluseaugy SouarvoInuUTINHIUAINUNNTHAUINITS
Inenmanseteieniosay 60 WeinrsantniZeuneyanaiiiniSeuniinanisineeans
ruRALNeINSTRIUINNT Inermanisesar 60 S1udu 15 Au wazddniFeuiiinanisy

Wemans i uanNTINLINS e manisesay 60 31U 3 AY



108

¢ Ql'

1.2 NANINAFOUNITIINGIAIARTINNLUUNAGOUNITIINGIANENT YA
o = 2N 3 a a o 53 a <

1 dnSeulinsiingieans lngdanadesiuwinty 6.56 anaAzuuuAy 10 Azuuy Andu
$egay 65.56 5AUN1T3INYIMIANTRElUTEAUEY F08aLUBIALULUUTINAIUAULNMTNIT
WauIn1siineraanssesay 60 Weiansaulinissusieyanaldnseuninaniss
a P 13 o v sy ° N o A
INYIFNEATNIUAUNATNITRAUINTTINEIMERITosas 60 31U 15 AU waslidniSeund
HANT3IN1ANans i unILNUginITRRINTSINe mansegeosSosas 60 U3 3
Al

1.3 HadntuasiouNauURN1T (Reflect) 29asufjufnsi 1 fleann
nsuTIuTNteyavenasesliefldlun1iive uaglumsandunisluusasununisdanis
= Yy o = Y Y] = % i v a | ! YAy v
Seudinsduiinundainisdanisiteus wud dnSeudidlngaunsaauinlaiseuluneas
YHURN15M 1 w1eSurei@aineimiansle dniseuuieauainsalseiiiukaseanwuy
nsrUIUNSAUEIEMIAUINITIeImansla wastinissudnivgaiunsawlaniunune
ToyauazUssineneugainermansia

2. 15U uRnIsh 2

2.1 NMSFUNANGANTIUNTIINeIMans dniSeusinginssuniss
eprrans lnedanadssaumidu 15.10 nazuuudy 20 Azwuy Andusovay 75.49
5EAUN1TIINeIAansadlusEAuge Souasva AL UUTINHIUAIN AN NITHRILINGS
Wemanifeay 60 WeNarsautnseusigyanaitnFeuninansiine1emansuiuniy
NATINSARIVINTTINGIMEaRSTogay 60 NNAUNIVLA 18 AU

2.2 HANSNARDUNTIINEIFNANSIINLUUNAGBUNITIINGIENT ATl

v = Y s a1 = - (3 a [d

2 dniseuiinisiinermans lnelinedesiuminiu 7.50 nasiua 10 Aviul Andu
fewar 75.00 seAUN1TTINgImansetluszaual SouasoInshUUTINHIUAINNNINT
9 2N %% A a v o o aa 1%
WalIN153Ine1aansiesas 60 Weansudnissusisyanalidnisouninanss
WYMARSHIUMUNATINSTRININNTT INeAEnsTesas 60 YNAUNI 18 A

2.3 HantuazvieuNaufURin1g (Reflect) 293U uRnash 2 Alaann
nsuTIUNNdeyarenaseslienldlun1side waglunsandunisluudasununisdanis
Seudinsduiinuainisdanisiseus wud dnSeudiulngaunsaauinlaiseuluieas
UJURNI5N 2 w1euredainemansle dnissudiulngauisaUssdiviazeaniuy
nsrUIUNSAUEIEMIAUINITIneImansla wastnissudnngaunsawdaniuvineg

ToyauazUseInvneugainermansia



109

5.3 afUs18wa
1NN IANTUNITANYIITY 1389 MTHAIUINITIINGIAENTAIEATEUIUNITIANS

Seudinerdans aiunseukIAnnNIsysINIsnalulaglunisaeuiionnivianie 13ed

a

Ujduiuslussuuasezuazinalulageinia dmsudniFsutudseufnuiUn 3 awise

q

De

aAuseranTITeladail

MNNMTBATIgEteyannsiuuudeyanisiineimans iFos Ujduiusly
szuvdiozuazmaluladoinia wuin waainnsdanemgingsumsiineimansindssinves
295UFTRNSA 1 Anlufesay 68.45 sedunsiinenmanseglusziuge Yevazvesaziuy
SRIURNATINTTRLNMSInemanisesas 60 WeinnsaniniGeuoyanaiitnbey
fiansineemansiumunusiIREuINInemansiesas 60 S1u 15 A uasd
nEeuiiinanisfinermanslaiumuinasinsiamnsinemaniiosas 60 S1uru
3 AU uarsasUfTRMST 2 Andudesar 75.49 szdumsfinermanseglusziugs evas
Y9IATLUUTILHIUMNINAUINTRAUINS Ine1mansFosas 60 WeRansuidniSoy
seyaraditnBouiifinansiinermansiiunsnusin s snemaniiesas 60
nﬂﬂuﬁgmm 18 AU LATHATINANTNARDUNNTS IMEManslads51ve 995U TRNSH 1 An
Hudevay 65.56 svaunsiinermansegluseauas foazvainsuuusInIuAINMINIg

WauIn1siInermanisesay 60 WeNasainiTeusisyanaidnieuninaniss
a

a

WYAMERSHIUAUNATNSHMUINTSINeImaniTogas 60 31U 15 A waslidniSeun
Han133InemansliumnasinsimuINsIing1manssesas 60 317U 3 AU Uag
29950 F0RNsalR 2 Anludesay 75.00 sedunsyineimanseglusyfuge Sosazves
ATLUUTIEUMLINAIN AL ST Inemansiesas 60 efinnsaniiniouneyanadl
tni3ouiiiinanisiinermansiunuinusinisiauinisfinemanssosay 60 ynausi 18
au luusasrasufuinisezinnsasyounaujiinis (Reflect) v092995UFURNST 1 270
N3LUIUAITIANISTITEUTINGIMIEAT AunToukuIAANITYTUINITWAlulaglunisaou

a Y v

Weondyuanie luunun139an1si3eusn 1-4 wudt wansiseus dniseudiulngriu

Y

(% (3 aa o % a

nnUszasd wnsidy Vinweiide Iniide wazn1s3inereans fithSeuuspuitldninunas
N133INYIAMANT Fuinannisldueundindunfausnvesindeu rufuteundndudy
AWIBINGY kAENITANTIN Tuienides msiAndratudnansy TdniseudjUAnanssuns
Juuazan lunisaeuidldueunaindu Star walk lun1sguarainnsmduanvesasiuns
gnvazilidnSeuinmudlerainndeuls uazlunislduenndiaty Live worksheets 7

madenmnengasdluruasdunmsiudineuniodondney daunaginisAnasiuugn



110

U7 1 fiellsh 0 agsilnnsindumsyinemansvostniZeufianarnld Snvislunssuaunis
fanaFeudinermans aunseunuidnnisysanniamalulalunisaeudenivianis
2asUfoRnsd 1 lildfinsuanudsuanudndivluiud 3 nsesuisuazasdoasy vl
dnissuuisauliitnlalunisesuteusingnisalil@aineman suazn13n1sussiiuay
pONLUUNTFUIUMSAUINEMANLETnemanslududl 2 drsrauagium uaznaannty

'
a wa )

dzvounalUAnIs (Reflect) 295U URN15N 2 dniSeudulvajriugaussasadniide way
nBounnaukiuingUszasd wnside inweiide uaznsiineimans esnniainan
arudlanaznislinusenndiedundeaundinniu vilvidnSeunisussidiusazoonuuy
AIEUILMIAUINEMIANNSNIMEmans Tudruvesldueundiadu Live worksheets in3
denmnangaidlunuasdunsfudneursedenmnau tnausinsfanzuuugnly 1 fin
1% 0 agvilimsdndunisiinermansvosinFouianaiald Tursasufoansiidliuey
nandusslufurssanuiuarussidiuna Weldldifunisuaninudndvludnoures
dniFouusiagau awisnUsediunisiineimanild Snstadlonivesisasufjiinasi 2
tnEeuldnaunudumdiney uazldianiasumnuAniuyiliinSouldiamn nsedune
Usngnisallundadnerenans uaznisulannunuigtayanazUseanengungaing1mans
FadunsUszdiumsiinenenans

IINNITIANTLUIUNTTEUTINGIMIENT AuNToURLIAANITYIAUINSIMALUlAETY
nsaeudoniiniane FesufduiuslussuuaSozuasmalulafonnia wui dniFeud
AzLULNTIMEmandifintuite 3 aussouy esnnsruiumsdnnisSeudinemans
punseuuuIRnnsysanmawaluladlunsasuiioniziame (TPACK) vilanaudy
usssasfiundususssy tilvganudlanniuvesinSeu Gaa egasmans,
2561) FamsianszuruMsBeuiinetmans lshuwndn funa (TPACK) veslaiassuasiiy
11 (Koehler et al,, 2014) lunwiAaMiAnainnsysannissenitavaluladlduenndindy
wastduledane 9 Bnsaewinenmans Mmenisianisseunisaeunuuduiaiznainug 5
i (aontuduasunnsaeuinemansuazimalulad, 2555b) uagiiemansy 13eq Ufdunus
Tussuugsezuazimalulademedisedu uguveanisBounsasumemaluladiionds
anudlalumninausuuwAnveinemanslagldvelulad MilinEsuaunsoesuie
Usngnisadluliaine1anans UszlliuuazeanuuunszulunIsauLaIEnIAINNINIg
Inermans wazuvanuvanedeyauazusednuneuiddinenmanild Jsaenadoety

IFIUNIE GNBANITING wazAny (2559) NANAIUINITTINEIMmans 1589 neiniamans

WATEITINYIVDIANT LABNITIANISTOUTAIBATASEULEILLUUIALES @S UT NSy UTUY

Y



111

@ =~ oy A a v | o = YEY) aa - Y
TseufnunUi 5 nan1533enud N153an1sieuiaeIsnIsduaisuulands au1sn
Wwun133Inemansle lnganunsoeiusenanisideveinsyinerrmans aeseluil
5.3.1 Msesuieunngnsalludcingreans lunssuiumsdnnisiseus
WEEEns aunsaukIAanNIsysannsmalulaglunisaeuwiiennivianie (TPACK) 1389
Ufduiuslussuuasezuasinalulageiniea dnseulasunisiauiaussaugiilun1sdnnis
= | & a v & ° ot a o A Aa o w v
Seusluudazduveanissews Wunshanunisalluiennindunldludinusednriuunlv
UnissuassissuIenetulsngnsalliiveimans agragu linseufnwinislags
'S a a L% a U =
YDINNAATILNTBUA MM lUmaUNFATY Solar walk wazuaunandu Explorer Anwing
L39A9RATENILIalY PhET Anwin1siinganislu QR Code ANwiaIn1sduuaganvednis
FuNSTuLaUNARTY Star Walk Anuininarsdunsnuanaranulunsazduluwenwnaingu
Moon @&nw1UsunasndudiaslulaUndmduindudias Anw1lAsINIsaIs1997nALAY
walulageinialukeundiadu NASA mnduldniseudnuwiausineiusesiiieasuie
Usingnisalludadneeans aenaaasiu Belland et al. (2009) ina1331 anun1saideymn
a a ¥ v A Yy A v oa vy Yy o a
Mhaulaanusaiiuusagdlalumsuntymvesiniteuls WednSeuladeyaudiiniseuas
lesuiuinsgikaradusenailannnisnsivaeutaym weinlugleay deseninams
aduenanisnsaasudym dniSeuszsedddnnuiuivenlesivaniunisal wieuvasey
#angIuUsENauUNITeAUsIenIe donanediu WusInTel yaenssatld (2558) na1131 N133n
AanssunvniseulaasdisyjURn1svaass UnisuuazlaviinisioulswuifntazanunIsain
UniSeuazAeiinseiuse WedniseussldiiaseitasiiaatuuiAaniaingreans
Yo a Y v a o o ) 1 I3 a Y Y ¥ v [y}

anansabiinSulaiseusunfAndidyauihlvdgussinunisefunelaudals uazasnndasiu
PARSU LPIDNBY (2553) NA17I1 ANsAUNBeulaltwulIAnNleanNsBeulUAmsIzInIaen

6% a o Y v a 1 % d' o 6 '3
vrgwansalluuiun vilvidniSeuaunsaaiglouninud weinluussendldluaniunisal
23419

5.3.2 NM3UsEULaYeRNRUUNTEUILNTAUEIZMANNINITIN1AEnT Ty

NI2UIUAITIANISITEUSINGIMIEAT aiunTaukuIAan1sysuImsinalulaglunisasy
Wenivanie (TPACK) 5o Ufduiuslussuugiesuasmalulagennia dnieulasunis
Wanwraussaugdludui 2 dr513aunn (Explore) Tu Google, wouwaladu Solar walk, weu
PNAATULNIVUUNRS, haUNALATY Star walk, kaUNaLATU NASA wavdawnu QR Code Tutull
o a v v P Y o v a ~ & 2 A o ¢
tniseuladurumdaya uathdeayaunfiarsuiensnuozindulssiiununusednyney
LAYV B NIINYIAENTAUNNIINAITAINTUIITANMNUTORD wanzaunToly Tu

o a Yo a o a A Yo v Ay
LLN‘Uﬂ']i"UWﬂ']ﬁLiEJugL‘Vi‘HﬂLiﬂquﬂﬂﬂﬁiﬂﬂqﬁﬂﬂaaﬂ LW@IMUﬂLiU‘HI@ﬁgu‘{]mwﬁﬂ/]@@ﬂﬂqﬁ



112

drsralunsinumaneeansisvualy wonuwerldiussdulgmuiesanulaauise
A529aULARIENTTUIUNITNININGIFERST @IS N1saT19nTdeulyninemans
fifnual warUsadiudsnsdrsansaasulymmaivenmansfismuald denndosiu
Corinne (2007) And1291 n1sdnnsiFeuddrenszuruntsnaasndudsiigreiau
aruainsalunsaeenuiienues Ravinvensaediduduneusenszuiunsnnuda
{1z uarnsihdeyaiudetionasy

53.3 nsulanununedeyaiazUsednyne1uldaingrmians lu
n3gUIUNTTANIseuiInemant anunseulwiAan1sysINIsinalulaglunisasuy
[Honivnanz (TPACK) 3es Ufduiuslussuuaioruazmaluladenna dniseuldiunis
faunassouziludud 3 oS iloeiuneuazianiUAsumLAMTu Y wazas
foaguluzesiidnu Tneagdudernsauarain ldueundindu Explorer Liulas PhET
Hunistassaniunisailidniieuldifiunmuiniu 14 PowerPoint uazunennaiadu
Goodnote Usgnaumsasdeasy sausistuil 4 veneamnuidila (Elaborate) Mdenloaniiug
fildanmseSursuarasteasuiuanuiifusnussgndldluaniunsaising q wieaniunisal
TuTinusgdriufsafudesfduiuslussuuaiozuasmaluladeinia feousundiadu
Padlet uastiulast Liveworksheets 8nvisinidsudnnnuilevnifensuFesiildeiusouazas
fioasU f1e PowerPoint way 4ufl 5 nsr9douna (Evaluate) Ussidiuaud arudilany
unsgrunsdsusludesufduiuslussuugiosuazinaluladoinia Yszidiuse iuled
Liveworksheets WannaAadu Padlet wuudunnn1s3iner1ans uasdufinuaaununis
IN19158U3 %x‘ﬁ]%L%uﬂ’lﬂﬁfl’ﬂL%ﬂﬂiﬁﬁ’]ﬂ’ﬂﬂiﬁlﬁﬁﬂ@?ﬂ’]LLﬁﬁﬂ’mﬂ’ﬁﬂj{]Qﬁﬁ%LazmaU
Aau WWumsiesizisazulannumnevestoyanifinermans udiasleasy denndes
fiu Bybee et al. (2009) find1n31 nmsdnnisiGeudiiniSeuldasieufoadenuies Tnsnns
Aufiunsfuaidneuieiseng 9 wdihnafildannisduainaieesueiilitnGeu
ansadonloseuiuazihanuslUldludinysyariule

AunafildannsideliaduuanAainaansUssiulniS o sy
uunAvesinenazveswud Tl wa. 2558 Msemdlnedazuuunsdinermansain
unfigaludesiign liun N15UsEIULAZNNITODNLUUNTEUIUNNTAUIAIZUNIAINENNS
Weemans nsulannuvinedeyauaznsiduseingneuludainemans wazn1sesuy
Usingnisallul@idinermans diunanisusedivlussauuniunnd nudn dnseuliazeuuns
Smegmansvinduia 3 aussoug (OECD, 2017) slumsidonssl wuin medinereansd

lasun1siaiuiuiniian As nseSuteusingmsallu@aingimans nsuseiliukagnis



113

2ONLUUNTEUIUNITAULAIRNIANUINEINEIMENS wazn1suUaniuvinedeyauaznisly
Usednuneulul@dingrmans aud1iu deanunsaimuiisiy lngn1sdnfanssunis
Sousludunisug1eaus WeWauINITIINgIAEnsTLATENTEAUNITIINGIMIAATVD

o YA X oA v
uﬂLiEJu'l@L'W@JGUu@ﬂW'JEJ

5.4 UDLAUDLUY
1. YaLausLuz
TunN159ANTEUINNTINNITTOUSING1ANENT AIUNTBULUIAANITYITAINIS
walulaglunisaeullionivianiy (TPACK) avdesinisiduaundimdunaziivlafag o
¥ ¥ a a 1 v a o < ¢ A ! Yo oo
AsHaouazdasdinmswIsuaunioulunsldueundintunaziivledienenaalvdniFeu
Wnla visenndndutaziivledduniwdinguazfesdinuneu Wenazwuziindouly
& o o ¢ o I~ a v 2 a [
nsidanAE NI dunidosUannunuiglunisidanuwaunaedy
2. Yal@upkuraInsUNTIeRsIRaly
N133ANTLUIUNITIANTITFUTINGIANEAAS AMUNTOULWIANNITYTUINIT

walulaglunisaeuilonivianie amsiimfnwianadnnedyIngimansuazusagelald

dugvslunisiseu



UITIUIUNIY

nilugNIuA LganaInsel. (2563). MATaUfinisiveiauinsiivermansinenis
[ a ¥ v [~ d‘ a [ v 66 o (v v a :’/ LY =
FansseuFwuuld Jamdugiu Ses Usinuamsduius dmsuiniseutudseufinw
UN 4. MTASANWIAENS UNINBIBLULSFRS, 22(3).

naSAn waldey, uedTad quanssal uarlnins YAud. (2564). MINRWIRAINTTUNTTEUS

a I3 ¥ & o 1 [y} al
AdlnAanskuvaseassAldugu (CBL) Swiunsysanmamalulaglunisaeu

& a A o o £ = a v I3
ey ane (TPACK) 1ivewmuINadugnsn1an1steu uasn1sAnaseassanig
AMAFNEAS 1399 29Na YastnissutulsEauAnwUN 6 Rajabhat Maha Sarakham
University Journal, 15(2), 125-147.

INTANT WALENT WazUUAT WdaENIL. (2563). MIFInemansvesinieulseudnuln 4
Tudsinaiunnsfnudseudneian 26 Sainansaiy. Wnive1des vy Seelan,
14(3), 169-176.

Junudl aszVomu wazasuns gulns. (2560). N13IANT1sTeUNTaRUlUARITITYN 21 WuU
TPACK MODEL 1agn1styn1saauwuusailauasdlusiedvingndmans damsutinisey
FuUsTaNANYTUN 6. IAssuIneInseeuR e askazinaluladasaune, 3(2), 42-47.

o o € ay ¢ ) ) a va v va I o w & & a ¢

T Tl gnasnil. (2552). 80 winnssun1sdnnsseuinudiowduddny. walng Sunes
AasUUBLSTU.

ViAn3U 1ATeNad. (2553). MIsEuTIneImansegsdiusun. dagansanduimuinisasy
Ingeanswaznalulad, 38(166), 56-59.

AU wuntal. (2552). AansnIsaeu. AUgne.

Tundu Tunite. (2557). n1sUsBiiuMIIseing mansuas PISA 2015. Retrieved 17
W8y from http.//emagazine.ipst.ac.th/2014/issue

Uayual AsA¥eIn. (2545). NMTIduTeAU. a3enadu.

Uszanw Liaaadu. (2558). Msiseudinermansiuanissei 21. dunfiuiuvagunainsel
URINYGY.

WIsEUNaNA nafan. (2560). Mstuimdeudaurudelmailugalanfdol. 1Msansiving
UYWANENS WazdInuaans, 25(49), 61-62.

) ¢ a6 ) ) a v v oA a PN

Wysnsed yaenssalld. (2558). MINmuinuen15aAUuTalauneds 1509 kIuazn)nIsAFauT

v a Y = A Y a I3 Y] a o
YDIUNLIYUIUUTIUANIUN 4 Iﬂfﬂ,sﬁ‘UﬁU‘WLﬂu;ﬁsqusLUﬂqiﬂﬂﬂqiLﬁng



115

UANINYITUNUATAIARST]. NTANNI.

a v

UNUS nveAUA. (2544). MEINITAUNITAN. LABTIEAMBINTY WILWATUN,

lwena 1361, (2552). MFITeN1IMIANY. Yszarunisitu.

A awilnysal. (2542). wwamsaswIngiemans.

faan enaumand. (2561). namsiamLilunsysanmameluladiuinmsaeuasiion
fiaou (TPACK) vestindnwinganviviadnemansiisidenadugninisnisFeu
ANAANANSVRITNLTE. TaNTUNIVENduvigegan, 13(1), 115-128.

a o

ITTUNIY qw%naﬁaiwqa, BRY1 UINVNYT UaZUAITIEL WIAYUNA. (2559). N3338URURNT
NN INGIManS 1389 NMeTnIArEnT karasTIne1vesdnd lagn15dnnis
a v Y ad a Y v o U oA S = Al
Seus medIsmsduasiuy Wi dwsudnSeududsenfnuin 5. nsans
UYWEANANT war darNmIans unIviends auas1usii, 11(2), 254-279.
andudaasunisaeuInenmansuazinalulad. (2545). gilon13dnn1sseuinguasensiseus
INLFEIEANS. AUUANASUNTERUINYIANEASHALINALULAE NTENTIANEITAS.
'y 1 a a & = = a Ly
anvudLasSuMsaRUINemansharwmalulad. (2555a). NMSANWIINGIANERAS NG : NITWERIUT
WALNNILONNDY. LOAITUA WIURY LB,
Y 1 a a 6 = a 6 A = 1
andudaasunisasuingmansuazinalulad. (2555b). ATINEIMAATLEDITN WWINeENIT
Seunsaouniiszdvsua. Sumesiongiadu dnwaned.
antudaasunsaeuInerransuazinalulad. (2560). a3UNANNTIRY PISA 2015. 34N
a I3
NUN.
auuf Meser. (2551). seidevidNdedmsunywermansuasdinuaans. Ussaunisium.

L4

anlsy lefsne. (2546). uinnssumsasuiidngisoududdy. vismiaeeridrin,

afyan Asnana. (2564). mMssimunANansalumsuAlanddgmmandl Bes autivesufa
YostNBeY sERutuliseufnw AreTeNsTeRskUUAUEYTINiUNaITIIAABN T,
NIAIANYIMENS U IS veuLAL, 44(4).

Id yar uaz a3y yarn. (2545). 21 TBEamsEeuS ewwuszUUANNAR. AL,

Abd-El-Khalick, F., Saouma Boujaoude, Richard Duschl, Norman G. Lederman, Rachel
Mamlok-Naaman, Avi Hofstein, Hsiao-lin Tuan. (2004). Inquiry in science
education: International perspectives. Science education, 88(3), 397-419.

Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for

the conceptualization, development, and assessment of ICT-TPCK: Advances in



116

technological pedagogical content knowledge (TPCK). Computers & education,
52(1), 154-168.

Arding, N. I, & Atun, S. (2020). Analysis of Junior High School students’ scientific literacy
on simple effort and aircraft for everyday life. Journal of Physics, 1440.

Belland, B. R., Glazewski, K. D., & Ertmer, P. A. (2009). Inclusion and problem-based
learning. Research of Students in a Mixed-Ability Group, 32(9).

Bureau of Academic Affairs and Educational Standards. (2010). ndicators and Core
Learning Content in Science According to the Basic Education Core Curriculum
B.E. 2551. gricultural Co-opera- tive Federation of Thailand.

Bybee, R., McCrae, B., & Laurie, R. (2009). PISA 2006: An assessment of scientific literacy
Journal of Research in Science Teaching : The Official Journal of the National
Association for Research in Science Teaching, 48(8), 865-883.

Carin, A. A,, & Sund., R. B. (1980). Teaching Science through discovery. Charles E.

Corinne, Z. (2007). The Development of Scientific Thinking Skills in Elementary and
Middle school. Science Direct, 27, 172-223.

Cox, S., & Graham, C. (2009). An elaborated model of the TPACK framework Association
for the Advancement of Computing in Education (AACE)].

Edison, R. (2011). Advantages and Disadvantages ICT Integration in the Classroom.

Retrieved Feb 18 from http://www.cenarestgabon.org/advantages-and-

disadvantaecesict-intesration-in- the-classroom.html

Gunawan, G., Jufri, A. W., Nisrina, N., Al-ldru, A., Ramdani , A., & Harjono, A. (2021).
Guided inquiry blended learning tools (GI-BL) for school magnetic matter in
junior high school to improve students’  scientific literacy. Journal of Physics,
1747.

Harris, J., Grandgenett, N., & Hofer, M. (2010). Testing a TPACK-based technology
integration assessment rubric. In Society for Information Technology & Teacher
Education International Conference Association for the Advancement of
Computing in Education (AACE)].

Holbrook, J., & Rannikmae, M. (2009). The meaning of scientific literacy. International
Journal of Environmental and Science Education, 4(3), 275-288.

Hurd, P. D. (1958). Science literacy: Its meaning for American schools. Educational


http://www.cenarestgabon.org/advantages-and-disadvantagesict-integration-in-
http://www.cenarestgabon.org/advantages-and-disadvantagesict-integration-in-

117

leadership, 16(1), 13-16.

Kasetsart University. (2004). Documents Seminar Thailand ICT for education: Learning
together through the Internet.

Kembara, M. D., Hanny, R., Gantina, N., Kusumawati, |., Budimansyah, D., Sunarsi, D., &
Khoiri, A. (2020). Scientific Literacy Profile Of Student Teachers On Science For
All Context. Solid State Technology, 63(6), 5844-5856.

Kemmis, S., & McTaggart, R. (1998). The action researcher planner. Victoria, Australia:
Deakin University.

Koehler, M., & Mishra, P. (2009). What is technological pedagogical content
knowledge (TPACK)? Contemporary issues in technology and teacher education,
9(1), 60-70.

Koehler, M. J., Mishra, P., & Cain, W. (2013). What is technological pedagogical
content knowledge (TPACK)? Journal of education, 193(3), 13-19.

Koehler, M. J., Mishra, P., Kereluik, K., Shin, T. S., & Graham, C. R. (2014). The
technological pedagogical content knowledge framework Springer, New York,
NY].

Koh, J. H. L. (2013). A rubric for assessing teachers' lesson activities with respect to
TPACK for meaningful learning with ICT. Australasian Journal of Educational
Technology, 29(6).

Lederman, N. G., Abd-El-Khalick, F., Bell, R. L., & Schwartz, R. S. (2002). Views of nature
of science questionnaire: Toward valid and meaningful assessment of learners'
conceptions of nature of science. Journal of research in science teaching, 39(6),
497-521.

Malithong, K. (2005). ICT for Education. Aroon.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A
framework for teacher knowledge. Teachers College Record, 108(6), 1017- 1054.

OECD. (2017). PISA 2015 Results in Focus. Retrieved September 25 from

https://www.oecd.org/pisa/pisa-2015-results-in-focus.pdf

OECD. (2019). PISA 2018 Assessment and Analytical Framework. OECD Publishing.

https://dx.doi.org/10.1787/b25efab8-en


https://www.oecd.org/pisa/pisa-2015-results-in-focus.pdf
https://dx.doi.org/10.1787/b25efab8-en

118

Ridho, S., Aminah, N., & A., S. (2018). The Profile of Scientific Literacy Skill Student at
SMA Batik 2 Surakarta. Jurnal Penelitian dan Pengembangan Pendidikan Fisika,
4(2), 47-54.

Sahrir, M. S. B., Zaini, A. R, Hassan, Y., Hamat, Z., & Ismail, T. (2021). Employing
Technological Pedagogical Content Knowledge (TPACK) Skill Among Teachers in
Preparing Online School Assessment for Home-Based Learning. ljaz Arabi
Journal of Arabic Learning, 4(2), 285-298.

Schmidt, D. A, Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009).
Technological pedagogical content knowledge (TPACK) the development and
validation of an assessment instrument for preservice teachers. Journal of
research on Technology in Education, 42(2), 123-149.

Schwab, J. (1965). Biological Sciences Curriculum Study: Biology Teachers' Handbook.
John Wiley and Sons.

Sungong, S. (2004). Documents Seminar Thailand ICT for Education: Learning Together
Through the Internet Using of ICT to support learning based education reform
Kasetsart University]. Bangkok.

The institute for the Promotion of Teaching Science and Technology. (2012).
Professional science teacher Guidelines for effective teaching and learning.
Inter Education Supplies.

The Organisation for Economic Co-operation and Development [OECD]. (2013). PISA
2015: Draft Science Framework. Retrieved June 16 from
http://www.oecd.org/pisa/pisaproducts/draft%20PISA%202015%20Science%20Fr

amework%20.pdf






120

AAKUIN N SIUNLLTIIVIEY



121

U lunInTIRaeUAMNIILATOWBLAT AT TIDUNANTIANTSITEUT 1UTTY 1509
NSNRUINTIINGIMANTAILNTLUIUNTIANTTOUTINGIAIERT ANUNTOULUIAANITYTAN

nsmalulaglunisaewileniviane (TPACK) 153 Uduiuslussuvasosuazimalulad

£%
P

° v v a ) = = A = ava ° i Y
9INA ENUTUUNLIYUYUNTIUANYIUN 3 "'ZN@JE‘JJL%EJ'JGU']@J‘U’]U'JU 5 MU 09

a

1. dhemansiansd asaiml fulian awnniand JsssunangasAnwimans

Y 9

v Aa a

Saudin AnugAnerenans uniinerdvaiundn Gidenmaduden

2. {¥IeMmans1ngg s Nty a1wivildnd ennsdussimanansfinwimans
tudin Aagineeans unTineduamunin fllsmasnundngnsuaznisaey

3. 919138985 waneln MAvIIiENd AuYIneNmEns unIneIdeNmansany
rﬁw‘?imsmzyéﬁmﬁam

4. WNIWIWNYT USTIMU Ane ATtunTivay TsaseutRegiew ddnau
wauiinsfnuiseuAnunesdn ;E'L%mﬂmyé’mi’mLLaz‘UizLﬁuma

5. UNEEINA 2ATWIN sunrts agtiungnis lsuseuieadninetde d1iinau

waiufinsAnwdsenfnudesdn fiiervgiunisldmalulaglunisaou



122

AARUIN U D8 1UHUNTITIANITREUIAIBNTTUIUNITIANTSITEUS IMEAEAT A

nsauLuIAANITYIAINSIMAlUlaglunsaaulanIIv ANy



Y = vl
[ BAUNTIIAANTIRIYUIN 3
nauansEINeIMansuazmnalulag TN NAENS
Fulseudnuti 3 AALSEUN 1

a

MeMaseuin 4 Ujduiuslussuuasosuazmalulagodinie

q

[
= 1%

WHUNTIANTTIIEUSN 3 1509 NIRRT TuTIausH 1

AsaaU WaNYdyrun Useyuenan

1. 11ATFIUNTREUS/AIT IR

123

WY 123101
Un1sfinwn 2565
nan 12 Halus
a1 2 alu

15958 U UAGLEIDIDDN

7 3.1 1.3/3 @519WUUIN809M05UN8NSANII9TUT9SH NISUABULUAIAINSTUY

WALANVYBIANATUNS LaZNISNAUITUUNAY

2. yuszasAnsReus
ATUNNBNEY

1. NS8uasUIuNIS AN TUT LS UYDINTUNS b9

2. UniSeussuIen1sAaaunusIngreinsdunsnasuwladlula

AUNNETNee

3. UnFeuluRnanssunistusazanveansiuvsidegagnieawaziiuddiuiuneu

AUIRNHY

v = WY Y] 1 ° ] o v ! Y I3
4, UﬂLﬁUu@Jﬂ'ﬂllﬁur’ﬂlNE%i@@ﬂqﬂz@fﬂﬂL‘Viu LLa$V|'N'1U5'33JﬂUEUJ@u@Uqﬂﬂﬁqfl?ﬁﬁﬂ

14 va 4
ATUNITIINYIAENS

5. tnseuaunsnesuisusngmsalluddneidans

6. HNISUANNTAUTHIULALRONIUUNTEUIUM AU IMIANUIINSIMEFNEnS

7. dnSguaunsauvannnumnedeyaiazUseantneudingmans

3. #15EN19l5eu3

A99UNS5LARTIaULAN 1ANLATAINTUNS IARITOUNINDITNAY AIITUNTSULEIINNA

2199EAINNADAIAN LIaN99UNSIAAsTaUlaN AT UAI LA anNwANE1Y 9V A

Auvulandain G]?i’dﬂ?{’j’]\‘i?l@\‘iﬂ’.l\‘ﬁqfu%%l,mﬂﬁi?ﬁlﬂiﬂLLﬁﬁ%iﬂLﬁﬂijusﬁ']\‘i%u%']ﬂ WSH A9FUNS

lpasseulanluiimmufeaduiuiilanvyuseusaes Javhliiuasdunsaudilulssunaiu

ay 50 Ul



124

4.815281A5Y/AUANTIVYDN

ARTUNTINIINYUTaURILDLaElARTTaUlaN T9R9TUNTTULAIIINA9DITNGATS

3 L

AANADALIAT AIUAINLASULAIIINAIDITNAY LAAIUATITIUAUAIDINAENUIAILINUDY

Y

s o 1%

fles naduniinsnyuseudmieaviiuatunisiaasseulan vilviaiedunsiusuie it
wlan Wenndunslasseulanssiudruainunddanuandiaiu vilisdunamudaiu

a9 TunsuanaslUTunsaztu Radudnsutnasy

5. @UTIAULAIAYVDIISHURATAMNANYUZIUNIUTTEIA

q, )
ausTauzdAvaiTEY AMANYLAUNIUTTAR
1. mnuanangnlunisdeans 1. {3y Suilnveu
2. AnuaNIatuN1IAn 2. TSeu3

1) inwen1sdaung 3. jesiulunssihany

3

2) YiN¥EN1TNAR8S

3) VinweN15a8319ULUUIaDY

4) inwen1sasnuiundaya

5) Vinwgnsinnuvingteyatarasteagy

3. ANNAILITOUNSIYYINWETIN

4. Anuasalunskamalulag

6.AANTTUNTITUF
L wwide/sunuunisasu/isnisaeu/meiia - duidrzninaiud (5Es Instructional

Model) munsounuiAansysannsmaluladlunmsasuiienivianie (TPACK)

PLuaN 1

Uit 1 nszAuAuaula (Engage) (10 w1i)

1. WU%?UQ?WN%L@@J“U@Q‘&?}L%‘EJUL?IIEJ’JﬁUL%‘IEN nsiinganNIa LagnsAdouiiusng ey
psefind MntuasuieaUsrasdniaieudliingeusiu

2. dnSouinnsandnuuzvoinstunsiunnarstuluwonndndy Moon 90t

TS UUNDUANDIY “DOUNANANUNLSYULAEANNNNINTUNTYTDl177 99dunsluunazaul



125

anwalslay 977447/7%\785/7/14@1/7/]’5821/ INae 47/79729) 7 TnglitniToulsazAuTINAUDAUIIELEAS

ANUAALTIY

2.87198 4150 &
September 2565

33
PP 3 OSSP
3 g

Tue

22289
189 197 207 21’ 27 23
\lﬁ"/ ‘370/ ‘28"/ 120% | 13%
d: 4 U\

25 26 27 28 29 30
0.5% 0% 2% 6% 13% 8§ 21%
04:54
PRO

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
[T calendar

ANLARIANYULVDINNTUNTALANANTUTLLINWALATU Moon
Juf 2 d1529AUM (Explore) (50 w1#)

1. dnSgudugiuenlutussuniuaiyaingla anluswiudnyiruaindeya

Y

¥

VgV 1589 N5AAYI9TUTNIBSY WALANUFUNUSUDINI9DITNY A99UNS wazlan 910
U A a ¢ a | | P vl Ay o a
nilsdaseuineimansuasimalulad 1.3 1ay 2 miemaiseuiin 8 jduiuslussuugies
wazwalulaBolnie vseunain1siseusnne 9 wu duwesidn wagliinSoufnuwiuiy

911 QR Code 1589 U19TUI196:5



126

2 [nteractivedd

v 3 v
VWVUVINLLIU

-3 ['”!

YUY Android ITVVIOS

AN QR Code 1599 T19TUTNHTY

[y

2. dniFeuiarAsiuiuasuanuiilaainnsfinemduaitasdeyaieniuizes n1s
WRT9TUTITY BAEANUFUNUSVDIN9DINNG A93UNS wazlan Tuwuudufinfanssy

AOUN 1 NSARTINTUTIILSY BAZAUFURUSUDINID1TINEG A99UNS wazlan

YN 2

(20 W19)

3. UniFgunyangy nqu 3 au auaduadasly andulnSeusuieanyuag
AUsTAIRTRININTIUNITURAZANYBINAUNS iardunuvninisuuRfanssuiignsies

4. dnissuusiazngusuAuAn¥IRanNgsy N15TULAEANYBINIITUNS 2 nwuuTudin
a ‘:‘I
NN AOUTN 2

5. UnissusagnausiulUananssunutuney nkuuduinianssunaun 2
wayliiniSeuganTunazanveenedunslulennaindy Star Walk udadufinaslunisnanis

JULATANVDINIUNS TuLRaUNUYNgY 2565



127

sl < 2022.09.01 >

@ Moon 121:43

Moon can be seen for more than 3 hours after sunset.

ES] Culmination
09:53 15:47

Moon

*

Mercury

ALAnIIaNTIukazanYasmaTunsluLennaLATy Star Walk
Fut 3 a%mejmmﬁ (Explain) (15 u1i)

1. finiSeuusaznguirniunanidasuaimiuagiinsginansufiafranssy udn
oRUTeraTiuty MnuinGuudasnguesnuninauenanisujiRnanssunistuuasan
vosmsiuninindudou lusswinditindouiiaue agreslidoiausuuzifisiiy el
dnisgusianudtlagnees

2. tnisguusavngusiunaumaiuiefanssy o glitnEeusiuiusfvnouans
AnuAniuiiondnoy a1ntunsduindou dae wowndiady Spin Waeumauving

AANTTU WALLRAYANDIUVNENINTTU

FNOBUAINN

)
"

o 9
"EQawv

ANLEAS NITFULNSEURDUAINY A8 waNNELATY Spin



128

uit 4 vewarudla (Elaborate) (15 w#)

1. Delenmalsiniseudnasidenifeaiudes mafndrsdutausunaznistuuae
pnvasnasdung mndulienudifuiuandamuvesingeu Tnsagld PowerPoint 3o n13
Andhatudausy TuniseSuieiiiuiy

2. WiniFeundy 3 Au ngudn Anwanistuanvesmisduns luuewndiady Star
walk ievuenisisdsdutrausuveniioutuetou udnhluidsuiuuiiudeutueiey

W.A. 2565 warsunuanusngluwanndiady Padlet

AUIBNISNATNAUTNUTH LADUNUENEY 2565

amkans Msviemsiiadnduinusuvenioutugney . 2565 luuenwaladu Padlet
fuil 5 nvrvdeUNa (Evaluate) (10 un7)

1. tnideunsannuuutuiinionssy Bos nsiindradudrousy Tnetnidouaznag
Sufuaasuuutuiinianssy Fes maindnatudnausy

2. hGsunrmansuiiinanssluwuutufinfnssuveanstuwasanemisiuns
TnginEsuuarasnfuaasuuuiufinianssuveinstuuasnnuasnisiuns

3. Usziliuna laensdanangAnssunisiingsans wasuuudunanginssunis
aunau

4. dniSeunazassiuiuasuinedtuizes nsiind1agutnasy



7.01590uazUssriung

3

7.1 AuUnNSNee

129

Qy aa o d‘ = [ s a
A5Y/TUINU /N9 RN RG LNUTINNSUSELIU
JnLSgUTLUU ASILUUTUTIN R RRRARREY Soway 70 WU
JUNNAINTTY 15049 AINTIUTDY NISLARA | 1389 NISLARUI9TU LR
ASLARINNVUVITY | T 19UVUY 1Y 95U
7.2 AMUNNEINEe
Qy aa o d' = [ '3 a
ATY/TUIY /N9 \A509187R LNAUTINNSUSELIU
Uniseul)ua ASIWUUTUTIN wuudunnangsuy NULNE9IS DAY 70
- - ¥ X 4 x| x
Aanssu ANTIUSTI N1STU | MouT 2 1509 N1sTu | Juld
ASTULALANVBIAIY | WALANVDIAWIUNS | WATHNVBIAITUNTS
JUNT
7.3 AUINNHY
A15L/TUNU BERRER( LA589390 LWNUNNITUSELIUY
UniSeun1su o AUNANGANTIUNIT WUUANANGANTIY | HIunNauaszauy
Aanssulutuseu Ny nsungy AN A Tl
7.4 fuUnN33INEIFERS
A5L/TUNU BrhkbRG LA589390 LNUNISUTELIUY
UniSeun1su o AunangANIIUNIT
Aanssulutwseu SIneneans
. 3= - WUUASNANGANTTY HIUNUNTZAU
JnSeuriwuU AFUUTUAN )
o - i - A33INYIAIANS AtNING JulU
JUNn ANTIULIBY NISLAA o |

AANTTY 1599 NISLAA

YN9VUDNTY

YN9VUYNTY




130

8. Ho/unaensiseus

14

8.1 Honsi3ou}
1) vifsdeiFeuinemaniuazimalulad 3.3 1y 2 mhomsBouii 8 Ujduiudly
JpUUgSuzuazmalulagoIne
2) uwutufinianssy Fos maindrstudnausy uaznistunasanvamsduns
3) PowerPoint 1303 naiAntnstudreusa
4) wannalAdy Moon
5) QR code 131 MatAndsdudausy
6) LannaLAYty Star walk
7) wenwnalady Padlet
8.2 UnaIN1sieu;
1) Mioaiseu

2) Buwmesiiia



131

wuuvuinnanssy
a a v X v
1399 NISNAYI9VUTI5Y

MaUN 1 NISLANUISTUTILTY

v
o

e lvdnSeuasudeyanlafuainieiiuizes Msiadeudiawsy uaganuduiug

- 9

YDINNDINNG A9TUNS Lazlan



ABUN 2 NSTULALANVDIAMIUNS

yatszash

afunensnasunUIINgIeInTunsiasuwlasiule

WUJUA

132

1. vdnSeuudazngusuiuduaunisiuuazanvesnisdunsiulenndindu Star Walk

YDWABUN UL 2565

2. asUteya wumdauslugluuuidilade Mniwieseideyailain aedunsidng

WasukUasianukaznnagnals

A13197 1 uanadeyansvukaranvenIiunshufsuiueeu 2565 (So81dn)

AUN

v <&
A29UNIVU (1781)

[ [-4
A9UNIAN (1381)

—_

OO | N| OO | P OV[IDN

—
(@]

—_
—_

N
N

—
[6N]

»—»
N

—
[©]

—
(@)

[N
~

—
(0]

[N
\O

N
(@)

N
—




133

uh

3

(v 23
A9AUNIVU (1281)

[ -4
A9UNIAN (1281)

22

23

24

25

26

27

28

29

30




134

9. JulinNanadn1saou

1. wan1sdnnsiseus

2. Yaym/guassalunsinnsiSeusaien1sauianzainul 5 U A1UNToULLIANNITYS

annsialuladlunisasuiiondivianie

3. WM swn i lun1sdnnsseusaensduEIzaus 5 TU ANUNTOULLIAN
YN

nsalulaglun1saaulo v eIy

(Wanvdyrun Usenuenan)



135

[ WALN1SINTSISEUET 4 ]
nauaNsEINeImansuazimalulad FIYINFNENS 1YY 123101
Fusseufinudil 3 aAGeud 1 Unsfinwn 2565
yhensiiousd ¢ Jiduusluszuudiozuavimaluladeanie nan 12 Falug
uHUNTIIMaEEusT 3 Fes maiAndstudnausy 2 nan 1 49l
ATHARU WaNYTyrun Useyuenan lsaSgutunuiloren

1. 41ATFIUNTREUIF/ATIR
7 3.1 1.3/3 @5198UUTN809N 05 UN8NISARTI9TUINESY NSUASULUAIIANNITVU

LATANUDIANTUNS WazNISAREITULNAY

2. IUsEaNANISISEu;
AUNNSNE
1. thieuesuenisiiatrdutnausuvesasdunsly
2. inBsusiursmaiadeuiiusnguesnisdunsiasunlasluls
aurinwzNage
3. UNISYUTHULNUANLANINITYUIBUGIDaN15IATTaUlaNvB IR Tunsle
AuInNHY
4. TniBsunszainaudduessylorinsindratudnousy
AuUMIIINeAEns
5. UniBeuaINnsnesuIsysIngnsalludainemans
6. UNISUANNTOUTHIULAZRDNHUUNTEUIUNMIFUEIMIANNSNIINEANERNS

7. dnSguanunsauvannnumngdeyaiaryseantneudingmans

= v

3. #152N15558U3
A299UNS51AR550UTAN 1anLkaradauUnNsLATIDUAIIDINAE AITUNTSULAIINAIY
21998ATIA199AAAN ianaTunsiaassaulantaiudIuaIundlanunne1aiy 399

Auvulandunaaiuainvesndunsuanasluluwras TuAndut1 QUL



136

aadunsleasseulantufieniufeatuiuiilanmyuseusiaes Juiliiunidunsiu

FlUuszaTuay 50 Wi

4. §1528ATY/AUANTIVYDN

6 =

AIFUNSANTVLUTOUAIDAEIAITTEULAN FINIITUNITTULANAINANBTINEIRS

6 v v

AIIRABALIAT AUAINIATULAIIINANDINNE wiAUATITILAUANDTInGgNTIAIELVDY
MLae ATUNIUNINYUTOUMIDLINAUATUNISIATSTRUlan YIlinedunsiua AL
wilan Wenndunslasseulanssiudiuainunddanunndaiu vilisdenamuau

a9 sTunsuanaslUuTunsaz iy Hadudnsutnasuy

5. AuTIAULAARY VRIS EULATAMAN YL IUNIUTZEA

GHERRME WL RGEENY AMANBALAUNIUTZAA
1. mnuanangalunisdeans 1. 7ty SuRaveu
2. AnuaNIatuN1IAn 2. WSeu3
1) Yinwensdng 3. sjasiulunsvhauy

2) IN¥EN1INNaDd

3) iNweN158319ULUUINaDY

4) YinwensasnuuaIndoya

5) Vinwgnnsinuvingteyalaraslaagy
3. annanunsalunslegvinuedin

4. enuansalunistamalulad

6. NANTIUNTTEUF
L wundie/suuuunisaeu/asnisaeu/meila : dutaizwnininug (5Es Instructional

Model) munseukwiAnn1sysamanalulaglunisaeuiilennivianig (TPACK)

Ui 1 nszduauaula (Engage)
1. NUMIUANUIANVRITNISEUNYINUEDY MTARTITNTWTHYI T LA LAY
N9 ARTUNTITHYRLABUAUEIBY 2565 MNUUATLIIRAUTEAIANTISIS U ITTNISY

N3U



137

2. TN g U AU N WAL VDIAIIUNS NANEA1I UL UL WNALATY Moon TulRau

AUYEU 2565

2.97198N1I0 &
September 2565

Tue

@@

21
8/ 20/° | 13/

EESY

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
[7] calendar

ANAAITNYUTVRINNTUNTNWANA Ul ukeNNGATY Moon
3. d1gunsadsng q lunisihanssuiulnudnedy Julwutiauwsy innseduanuaula
lunrsviianssuvestniSeu gunsallasil 1) nszavduasnszany Ad 2) sUawending lan

ANTUNTANWAULHEN 9 3) NTTENT 4) N2

Amang aunsal TunisviAanssuiulvudiavy Sulnudhausy



138

suft 2 §15798un (Explore)

1. neustsngy nauaz 3-6 au saufurhAensaiulmdiedu Sulmdiausy
museazdunfanssuulmdniy Sulwudisusy

2. ﬁﬂﬂawuiﬁﬂUWﬂﬂﬁﬁuMﬂmaqmﬁw% Tukanwaady Star walk Wievhuienisiin
Hefutrusuveadioususney udnhludsufudiiufoususieu we. 2565 uazsauiu
sAuseluLennaLATY Padlet WoBNUUUNISIAATIT LIS ITR LR B URUENOY W.A. 2565

TuRanssuiulnudnay Julvudnaksy

NMUBNISANEIBUTIUSH RDUNUENEY 2565

Wisundiu 9.53 u. wadund
an 21.43 u.

yweus dufinaue
a
it 14,7

Y & 6 fh UG Eu 6 dr
5
aof 2,58

Yinune #u 6 fh UffivEu 6 e
it 3,69

Yie Bu 5 dufiudu e
Cal
wanil 101378

WisSundi 10.49 u.
wiAuninn 22.27 u.

e #u 6 A UfiuEu 7 e
e Bu7 M UfiuEu 7
it 2,58
e #u 7 dr UffuEu 7 dr
wnft 3,69

Yue w7 A Uffuau 76
(anii 10,1378

vwe w7 A Ufiudu 7
wanit 111415

WerSunia 11.48 u. wasdund |
an 2317 w.

g s dufiuiue
Lyl

\azit 147

vig Fug Ufiu fus

YwneFu8 M Ujiusus

WesSundi 12.51 u. wastund
an 0013 u.

Yirune B4 9 éh UiiuBu 9 i
i 1,47

Yiune u 9 dh Uijiin Fuge |
i 2,58

i 4 9 dh A 9 dr
it 3,69

o & : aa & H
viwune 3u 9 Ui du 9 e
\anit 10,1318

¥ 8 9 i Uijiuau 9
\amit 111415

¥inune 3w 6 A1 Uffiudu 6 A
it 11415

] a v d’( v A 2 a U
ANLEAINITYNUIEAITARTITUTIMTHVRAADUNUEEU W.A. 2565 Tukanndiatu Padlet

Tuit 3 95ureArLY (Explain)

1. thidsuusaznauimfuuaniasunnuiuasinszinansufianonssy ui
oAUTENaT Y TntuinidsusiaznduesnunitaenamsufiRnans s fuluudrady
Hulyutrowsy sihduFou TusswihsiiinGewinaue agreslideiauenusifiui el
Unisuiiandilagnees

2. dnBsundaznauiiufus AuTeuansanuAniuionmneuvesAmLisFs
nfanss el

o MaiAntstuinausiAetuanaingle
(Uwawey : (AnamnImYsINgUeIn s unsiuesanlaniaeuly ieseinna
Tunslaassevlan)



139

o lusulafisnazdiusuainsuazsuiinvosmsdunsdivunamiim
(Wuamey : $udu 8 /1 uasSuusu 8 A7)

e AulApuIlnNUALROUNNY 1ENNTANBLTIUMISIUNSLANANS uaENslS
wuwev : luAudeuinazaioalsitiun19duns aIufuGounIIgUDIUTUN
TUNTIHUA)

o wimwwalaluiutu 15 i viafeumestunsisliaiadunig
(Wuwov : ardunslaassoulan 1 sou sxldiaarvssan 29.5 Su Feaumi
usiarh
Iiluuradounaedunses luainudang)

o Usingnsaiuaslanifeadesiumsdunivioliogals
(uwamey - Yrngmisaluaalambuvsingnisalinaesunsusingiiuds i
wsunmamsaeaius ulinvenedunsly iesninuaseriinddenseny
i lanudaaeiouluginsuns

3 thideusuiledesuadiuiu “Driueziunsssunsludaniin uasdrausy
soiumssunsludaadniie luusas Sunassunsesdugriuay 50 wiil iosan

pdunsleiaarlunisinessevlanuiunaniarilanvyuseusues”

uit 4 vesarudle (Elaborate)

1. TnSeuusiasAUTEULNUATNLAAIN TV UTOUR oAz TATTTaUlANYBIA
Fun uasUselomivesmaiindretudronsy aduwvutuiinfanssy ntungdutinGeu 2-3
AL FBwoNwALATY Spin senumitausfneuvesmmestnduiey Tnsastmifleluty
Seusiuiuinsaidneugndemia il

2. dniseuviluausauladlu Live worksheets 1589 NM5LARUI9TUL195Y

$uii 5 asrasouna (Evaluate)
1. asrndusuianssu il Sl
2. mwaauwamsﬂg’jﬁaﬁaﬂﬁuLLazmiﬁflLauaﬁﬁmiim’ulwu%w%u Tulvudnausy
3. py1aapunan1svinlunueaulail Live worksheets 309 n1sifindnatudousa
4. Uszidiuwa lagn1sdunangAnssunisiinendmans waslhuudunanganssuns
Maungy

5. Uniseulazasuiualinedtuises maiadudnasy



7. MsIasazuseiiuna

7.1 Aunnsnde

140

A158/FUU 351159, 1ASD9318I0 Wna9NISUSELIY
UNLSeUYINNINTY AFIVTUNUNIATTY | FUINUAINTIUIY Saway 70 HU
Julvutndu vy | Julvudnedu Julve | Tvutnedu Julvu LU
Y95 Y1905 Y905
7.2 9MUNNETNEe
A15L/BUU 351159m GERNOR[ WNNNISUTLLAY
UniSeulgu AFIINITUNEAUD LUUUUNNNNS BN QTS ERU
WHUA TN Aanssudulvudedu | dnauefanssuiu | aunnd duly
WEPINITNLUTOU Fulvudnausy Tyudnetiy Julvuy
AL 945U
warn1stAassaulan
YDINWTUNT
7.3 ANUIRNHE
ANSL/VUIIU A5n1590 CEDIRR]G Wna9inIsUsELIY
UniSeun1su o dunangAngsuns | wuudunangAnssy | ’HIunueisEau
Aanssuludusew | vheunay n1svinaungy AUNING Tl
7.4 fMUN33INEIAERS
ANSL/BUIUY A5N1590 CELIRR]G WnaainIsUsELIY
Uniseun1su o AunaNgANTINNIT
Aanssudulvudnadu | $Inermans
Sl WUUALNANEGANTTY NN U SEAU
ot . X
T —— ANS3INLAARNS AN 2 FulY
UNLSIUILUU AFALUUUUNN b :
Junn AINTTULTDY NISLAR

AANTTU 1599 NISLAR

YN9VUV1IbTU

YN9YUL1 945




141

74

8. dn/unaIn1seaus

[

14

8.1 #an1si5aus

[

1) vifsdeiSeuinemaniuazimalulad 3.3 1y 2 mhomsBouii 8 Ujduiudly
JEUUgSuzuazmalulagoInie
2) fnssa Bes Fulvudhetu Suludrausy
3) WUUTUTinAINTsY 309 MsAndaTus sy
4) lunueauladl Live worksheets 1309 n1stindnstudnausy
5) PowerPoint 1389 N5tARG19TUSsus
6) LOWNALATY Moon
7) LANNALATY Spin
8) WanWaLATY Star walk
8.2 UNAINISIIEUS
1) iodlsau

2) Bumasidin



142

Aanssy Tulvudredu Suluudrausy
UszaA
LidniSeuansnsaeiususmngnsalluddinermansd Ses maiadreduthausule
2. dniSeuaINnTaUsHIuLaTeRNLUUNTEUIUMIAUEIZM AL AIEIAEns Ty
msvhAanssy ulvudnety Sulmuthousuld
3. dnisguatunsaulannunuiedeyanarUsedneneuiddnemans lun1svin
Aunasy Tulnudnetu Sulvudausuld
Janaunsal
1. N9ZATUE 2 Wil
NTEAY Ad 2 KU
sUAeTing lan uazaedunsludnuuesng 9
nm
nsskng
Al

U1nn

N kR wed

vaa

AU UANINTTY
1. TiinBouniengy nauag 3-6 au wdeenudengunsaliifeddlunisviianssu
YBaAAYNAY
2. WiniSeuustazndununistunnveaneduns luuewndiadu Star walk Lite
yhwemadadiduinusuvenieutueeu 2565 wagAnwnmaiadistudsusureaieou
fugIgu 2565 6108198713130 Tukenwalaty Moon
3. TtinFouhdeyadld@nwanvhius Anssy fulmudnety Sulmdrausy
3.1 thnsgaudiundulu-nduan Tiuia nduituas uasdsznaufudu
NaY
3.2 szedsuaeeniing Tan uwazmsdundludnuasng 9 auguduansd ua

Pludnlunszawdlnauvinly 2.1 Inedun1599nkuuLUUINaDINITAAT19TUT19bSY

a v (%

3.3 lviniSeussyiunsendnuaraisdunslugusuudig 9 wavsyyiui lusiou

AUL1BU 2565 NANTUNSTANWULLUULY



N eau Aueneu 2565

143

il fiau Aueneu 2565




144

(%muaau‘laﬁ )

al a v X 9
L399 N1ILNAVIIUYUVINELIA

AT : WTUAINNYNABRITRNNY mintemnutuligndesliunlunseulvivenes

JaAY AUQNABY

[ = ¥

1. A9TUNSLA UL ALAEATUAITUNTY
LIVDIABINAE NINA1ULAYDING

%’uw%gﬂm’maqmﬁma‘mﬁq AUUU

Ya3a93unsaznateuduiin

2. adunsldnamyuseuie i
naldlunisiaasseulan vilvinag

FUNSTUMULRLLIMNLAN

3. Tuiadunsiiananig Send Junsau
Faduiuninedunslaasuegsening

lanfunl9e9ine

v A

4. Tugu 15 A1 wisoTuriig WuTuiiaag

[

JuNIIATUIDYAIUATIVINAUATS

a 6

INANY

%

5 fuiu 8 e utuinsdunsiaasun
aglusuvisyuainsgninlaniunig

SRR

v A

6. Tunsy 8 A1 LuTunaedunslaasun

agliaafiunemndaulng




145

( 1uaﬂuaau1aﬁ> dmsung

al a v X 9
L399 N1ILNAVIIUYUVINELIA

AT : WTUAINNYNABRITRNNY mintemnutuligndesliunlunseulvivenes

JaAY AUQNABY

[ = ¥

1. A9TUNSLA UL ALAEATUAITUNTY
LIVDIABINAE NINA1ULAYDING

%’uw%gﬂm’maqmﬁma‘mﬁq AUUU

Ya3a93unsaznateuduiin

2. adunsldnamyuseuie i
naldlunisiaasseulan vilvinag v

FUNSTUMULRLLIMNLAN

3. Tuiadunsiiananig Send Junsau
Faduiuninedunslaasuegsening v

lanfunl9e9ine

v A

4. Tugu 15 A1 wisoTuriig WuTuiiaag

[

JuNIIATUIDYAIUATIVINAUATS v

a 6

INANY

%

5 fuiu 8 e utuinsdunsinasun
aglusuvisyuainsgninlaniunig v

SRR

v A

6. Tunsy 8 A1 LuTunaedunslaasun

agliaafiunemndaulng




146

LUUUIZEIUNTTULEUDNATUY

o D% o a o 1 a a Y /
A1FLaY : iaeudunanginssuvestnteuluseninassulazuaniiansey uadn v adluy
YoINNTITUTTAUATIUL
a0 - FTAUATHUL
g 319N15UTTIUU
9 3 2 1
1 | Anugnaesveasilem O ] ]
2 | mnuAnaseassa O O O
3 | WsUENeNAIUY O O O
4 | mahlUlduselon O O O
5 | MInsarenan ] ] ]
394
o
AU e NUTEIIU
............ oo e,
s %4
NS IiAZLLY
HAUVIENgANSINARAAdRIiuTIeMIUsTluauyTaltaly W 3 Az
nauisengAnsINdenndesiuTemUssliwdudidlug W 2 ezuuu
HAUMTENG ANTINARARRBINUTIENITUTEEUUNEIY W 1 ezhuu

NAIINITANTUAMAIN
Y9ATUUY FTAUAINN
14-15 AN
11-13 g
8-10 wold
N 8 USuuse




147

WUUHLNANGANTTUNITINIUNGY

o & D% o a o ' = = Y a /
ANYLLIY :IMQHEJ‘L«!?NLﬂG]‘Wi]G]ﬂiill‘UEN‘LlﬂLiEJu1u53‘VI’J']\‘1LiEJ‘NLLﬁ%u%)ﬂL’Jﬁ']LiEJu LA IUA aﬂu

YRINATINUTLAUAL UL

N1 S RUsIEIl
............. Y Sy S
naginTslRAZIUY
UftRvTeuanangAnssueesainiane W 3 aAzuuy
Uﬁﬁ’aw%auaquﬁmsuﬁaaﬂ%”’q W 2 ;zluu
Uj) "ﬁw%al,l,aquaﬂssumm%"’a % 1 Azluu
NAIINITANTUAMAIN

d29AZUUL FTAUAMNIN

14-15 AuIn

11-13 A

8-10 wold

fnin 8 UFuuse




148

9. JulinNanadn1saou

1. wan1sdnnsiseus

2. Yaym/guassalunsinnsiSeusaien1sauianzainul 5 U A1UNToULLIANNITYS

annsialuladlunisasuiiondivianie

3. uwwmmamsialedgynlunisianisSeuimenisduaizanus 5 U nUnTouLwIAn
NSYIUN

AsmAlulaglun1saau o niIvanie

(Wanvdyrun Usenuenan)



149

AAKUIN A WUUFUNANGANTIUNITFINEIAIENT



150

WuUFUNANGANTINNITIINGIAEAST (318UAAR)
TsaSsudiunaiiasasn

nauasEn1siieuiInendans aaseun 1 Un1sinw 2565

YD = BN verrrrrrnrernerneenesnnssesssssesssssessssssssssssssssssssssssessessssssssssssssssssssssssssss U 0.3 18N v

=1 Y  a a 1Y A a A Y} a
AYLLAY ZIMQEWQW?NWﬂW?ﬂi%L@Ju LLa'ﬂﬁLﬂi@ﬂ‘WﬂJqﬁJ / aﬁlumaﬂqiﬂigLNUW@iQﬂUWQ@ﬂiﬁN

Y2UNB YU
Nan15UTSLAU
AANYAE UM IUITUUY 511 1o
Tgmnuimamemanslunisasng
AeSUENANAUNG
n1sasueUsingmsally — 2
urauuRguieldluniseiue
LBIINYAERNS

¢ N a a ¢
WEJ']ﬂiﬁm’ﬁLUGSULLUGQIULGN’JVIEH?Hﬂmi

waglvivgnaNauL v ana

seylymadesnsdinalumsfinyimie

a sl o 14
’31/]8'1?1']?1(5]3‘1/]?1’]1/111@1‘1/]

wonuezlainusenulamsemaula

- 191500 AMIYNTLUIUNITN
N15USSIIURAZ RN KUY aunsansraaeulddonsyuiuns

a 1
NYIAEAR
ﬂi%U'Juﬂ']'iﬁULﬁ’wW']ﬂ’J’]u%: 219 ans

MeANeEEns Lﬁ‘ua’lﬁﬂ’15675’3%@5’]%3@U‘ﬂ€g‘1ﬁ’m’1\‘1

a sl o 14
mmmammmwwﬂ%

Usziiuasnsdrmansivaeutyminig

s o

ANUFANSNANAUA LA

wUasdeyantausainguiuumilug

sULuUdY

n1sulandnunanedaya = p >
v WATIENUAZLUAUNNYVDIVDLAN Y

waTUTTAINYNEIUTS - >
WLIANENT UaI89UdTU

Anerdnans ” o ¥
srytoduilugiu Ussdndneu wazimvema

TuiSasnenduinemans




151

NAIINIIATIDALLUULUUR N AN ANTTUNTFINeFans

318N13U T ITAUAZHUY
2 1 0
n1sasueUsIngMsalludeineaans
JRGRR RN a¥afesued a¥afesued ianunsaass
Wermanslunig AUVRAUNADE AN AUNADEN AeSune
a¥adeSunei oAU 1Msenede | Faau 10159190 | dNLVRaUNaRENs
GRIVIGHIG wanMskarAN3 | vdnmsuazauy | ey dnnseneds
NMEINYIAERNT LA MINYIAERNT LA VANNTUAANNS
9E9YNADY gNABIUNEIY MAINEIMERS LA
iaueauNAgIUield | laveaunfgiu \AUDANUAF Y Ldanunsaraue
Tun1sasune aonndaaiumsuily | aeardesiumsudly | auufgiuiaonades
Tymleigndos Uymlsgndes Aunmsunleleymla
UNEIU
WYINTAINIT WYINTAINIT NEINTAINTT Talanansawensad
Wasuuladlugs Wasuwadde \Wasuulade mMswasuutasie
Weans warld | wann1Inig NANNIINN NANNIINN
RHaTEmAELHE | IneranTin WeEEnTU WEENERTUT
GITGINIRERN GUATEINVGERR GUTEINTGERR
auvnaukalagndes | aumnaNnagnies | aumnaunald
UNEIU
N15UsEULAZRINLUUNSEUIUNTAULEIZAIAIUENNINEANEnS
ssylymidiosnns | seyllgmaenndes | seylapmaenndes | seudgmll
drsavlunsfnenig | Auaamunisald fuanunisali A0AAABIY
Inermansi Avusllegnios | dvuelildgndes | anunnsaid
AuualA UNEIU muualA
wonuegliiseiau | LenuezUssiiu wonuezUssLiu Talaunsanenies
Jymwdemawla | JguiviSemau lne | deyvvisedianu Tne | Ussinulguvse
awsonadeuld | awsanmadeuls | @wnsannageuls | Aenu lagaiuise
AIBNTEVIUNTNN | EATEUIUNITNN | BASTUIUNIINIS | asaadeulese




152

185Ul FTAUAZHUY
2 1 0
Wemans Wermanslagnaes | meremanslagnees | NIEUIUNITNY
UWEI INeFNans
L@UI5N15d1599 L@UI5N19d1379 LEUI5N19d159 ldanunsaauaddnig
psvdeulmmie | asndeuldgyimie | ssaaeulymvie | d15i3nsiadeu
Anenenansi Aneenansi neenansd Yeynna
Al fvualildgndes | dvualildgndes | Inermansd
U9Eu Aua LA
Usziliuddnsdisa | Ussdiuddnisdisn | Ussliudsnsdise | lanwisauszsdiu
nsaaulgnny | aswaeulauinie | anvaeulgumie | 38n1sd19a
AneAansi AnerAansa Inermansa n3raeulynnig
Al Avualildgndes | dvualildgndes | Inermansd
U9E Amua Al
nsuUannuninedayauazussindneugainenrans
wastoyaihinaus | wasteyaiiiaue | wasteyaiiuaue | lianunsoudasteya
MngUuuuniislug | mnguuuunilalug | angUuuunilslg | fidiaueainguiuy
sULUUAY sUuuuduldgndes | suuuuduldgndes | wilslugsuuuudu
TRRG )
AnTzilazula AATzilazula ApTzilazula llaunsadasizi
ANUVINEYRITEYE | AVUVINEVRITRNA | ANuvEngvesteya | wazklamumang
MEIMPIENENT U | MSINEIAERT Ued | MTNeImans wad | vasdayanie
astoagy awfeasuligndes | aveasuligndes | Anenmians udiad
U9 Uoagy
yuladuilugu syytaduiiugu seyteduiiugu ldanunsnssyte

Uszdndneu uaz
AR UL

eI UINYIFENS

UsaNYneU way
AR
WNPINUANYNFERS

Iignsias

UIEINYNLIU LAy
WIARAbULTBIN
WNEINUANYANERNS

agnaasunsaiu

dutlvgu Uszdnyg
WU waznHalY
4 A4 Y
LRGNl

ANeeEansle




153

AAKUIN 9 LUUIANTTTINGIAENS



154

WUUNAGBUNITIINGIAEAT YaR 1
= a v o a IS
1599 Ufdunuslussuugsezuazmalulagainia

° o W Y o = N a
FANTUUNLIYUTUNSINANEIUN 3

ANFLAY : Brumasidlaneuviiuuinnsiivenmans

&z

1. wuuneaeunsimenmansaduilifuwuudsieuasdntdy Usenaume
anunsal S1wau 4 antunisal v 10 o oAy 1 Azuuy ezuuwiy
10 AzUUY

2. wuuvadeumssimenmansilildiaailumsh 60 wi

3. wuunadeuNsSInemansatiuidvome 7 wih (saludentihuas
NILATYAINDU)

a. WihFewdeude - ana 4u el adunseudradadeasiiovssas

5. @eudnoudeunmathturiedsuiiu

6. U lvINMITaleY LagnavasuukuuInnTIneremansle

7. dlovhuvuneasunsiineimansiafaudaliduuuinnisiinermansauag

Y

Tasunu

v ¥ o v ¢ \
U9y AUBIEIIUUUNATIUNTFINEANENS
¥9 - uwana

................................................................................................................




155

¢l
dganunisain 1

lanuazandunsegriaiulusees 3.84 x 10° wns adumsiinag 7.35 x 102

Alansu laniiula 5.98 X 10 Alansy

l
Y A

dail 1 msiinsdunslavsseulaniunaiiioaninesls (Msedurausngnsalluds

INeFans)
. . Gm;m
1Y) a faa 1 < o I W - 1 2
N, WSINANUBIANENTInENTRalan Tadlvunvinnu F = —
|
& e ¢ = Lo Gm1m2
9. WSIHENYReaNNLfen19e19ng Fellvunawindu F = 5
;
. Gmim
= 1 a 6 = a 1 U i 1 2
f. LLN@Q@J@i%M’J’NWN@WMG}EJﬂ‘UT,aﬂ FalvunIny F = -
;
. Gmsm
= 1 U U ¢ = a - _— ]. 2
4. LL'Nﬂﬂ@@]i%ﬂ’;’]ﬂiaﬂﬂU@’NT\]u%i gavunIny F = 5
.

Fafl 2 1NANWUMINN 1 WNUAIFILUITVDIAUNTUIFRATENINLIANYTERA (N15UUa

mqmmaﬁaagaLLazUizi’fﬂﬁwa’]w,%q‘iwmmam%)

Auus QNYivakin
n.r=384x 10% uns an / i
Y. My = 7.35 X 107 Alansu an / #e
A, Monzums = 5.98 X 102 Alansy Qn / Am
16 =6674%10 ' Nm’ /kg’ gn / fin

Fafl 3 MNANWUMINN 1 ATV INLTIRIYATENINIavRdlaniunTuNTogns

avl9gn (NMIUTLEULAYORNKUUNTFUIUNMSHULENEMANUIMEIN I MEnS)




156

¢l
dganunisain 2
Tanuaniasiedt 1 lu 8 ma fileasseunneiiing lussuugiesilnisefingidu
Audnaldinanlaas 1 seu Uszana 356 Juvise 1 U luvuenlanlaasseunisenfinglands
) a v Y] ' = =~ Y A ' &
VYUTOUADIDNMIE wazdanudn unuvedlanazides (wnuvedlan Ae @ulianWIuaINTg?
lanwmileundatalanls) vy 23.5 a3 (Aa3U) F9vnrlaasTaUNINDTINGUATNLUTOUAILDS

wnuvadlandemsiidnuazideuiliiinusngnisainis Send1 ggna

dlanwile 2358

wnuvoslan
1

alanld

sUkARIINYUENSIBevadlanyity 23.5 83N

1slpasvaslansouniseriing

dlanniio

drlanmiio

dlanls

sUnananTsiaasvedlansouniseing

= = o = o g vy I : = ' a Yo

Weunulanideaingu 23.5 asm Juhlviudazyisvestuazusazusalasuunasann
aefinglidviniy gamgidvwieiwiliiinggnianie q 3y Ussimaneglunauguuasiun
il 4 g toun galuldng gafou qaluldsis uazganun dwmiudsemelnedl 3 g loun

e geruLazggTou



157

Y

da@ 4 Telalinadenisiinggniavedlan (MsularnuvnedeyauazUseingneuda
Iendans)

f. ﬂ?i%ﬁ{ﬂi@Uﬁ’)L@ﬂ‘U@ﬂIﬂﬂ

a 3

9. N15AITIAUMIBTINgUBIlan

Ly

A, wnulanBesduiusiumsnyuseuduevadan

1. wnulanBesduRuUsAUNSIARTIBUNINDNNgYReLan

Y A

9 ] a v by ~ a a
doii 5 JelaluniseSureanumunevedggnialignieiign (Mseduieusingnisallud
Ineeans)

n. msdsunlasanimvesgiiennimuulan

a1

U Wunae o vulanlasudasannaee g livindu

A, e o vulandgamgiiluyisvestlivindu Wesnnusasiuilasu
waaene Ll
E P =X | | ) Y A | & A vo

4. #uiee q vulandoamaiiluudazdiavesiuliminiy Wewinudasiunlasy
waEIRARe Ly

¢
A07UN1T0IN 3
lanviyusoudaes 1 50u 1981 24 93lus vse 1 Tu lnedAAn19n1suyuaInie

netunnludsiimny fueen nsuyuseusieadanibilndunawiunisndeuiivsingues

a & a

aap1ndanfidanzTusanludians Tumnn L‘%ﬂﬂﬂimgﬂﬁaﬁﬁﬁmgﬁud’l ANSUVULALANYDIN
A 6 = o < Y a ~ a ~ a o L a
21998 FadUNALIULAIINUIIUVBUNT 1AgS8NUSIUNAINBINAETUINNVDUNII A
ATIUDDN LAY ENUSIUNNND1NNINNINVBURIIN ArnsTumn
UniFeunguvileraansiin dwusdnerinddugueuh udadeulauiinng

a | o d' a , ' = 9 A a
aqwmﬁ(ﬂﬂiusﬁ'}ﬂ?aqﬂaqﬂ?u llﬂ']iL‘UaUULLUaQQﬂJWﬁﬂJT@QQWﬂqﬂLU‘L!@EJ']\‘II? "U\ﬂﬂﬂ,ﬂﬁaﬂll@

NAaeInguYil Ao Woslulines LariATelininAIINEIT0INeNTINg (InyuLee) ¥11N1s

9 Y Y

v

naaediann 1 9alus dhdeyanildnnnmeasunasluazdavindeyaiiuanulunsm deil



L1

NIMUERIAUAUTUSVDITEAIUAINEIVBINIDING Baungll wazlian

]

158

Yy o A v A ! dyo v ay v o Y a L3
VN 6 LﬂJE]‘LlﬂLiEIUﬂfjliJuuqﬂJ@%JJaVlbL@ﬁ]’]ﬂﬂ']iﬂ/l@ﬁ@ﬂﬂ']‘l/l']ﬂﬁ’]w LLﬁ'}’JLﬂiWSﬂLLﬁ%ﬁ?ﬂNaﬂ’]i

¥ [ d' £ | 1 [ o 1 « £% 9 =]
NHal EUEW‘YJ’]@JIUGHTNLUUﬂ’]’iﬂEUWQﬂ@@ﬂ%ﬁi@iﬂJ WNNAUADNIBUATIN “ONABY T 3D

“liigndoe” (MSUTEHUKALRBNIUUNIEUIUM AU IEMIANNININE1FEnT)

T
v =

UanNuiilsuaFUNan1MAaaY

v G 1 v
gndanalignias

q

gnees / ligndes

n.flenvenfindindauiegas Argumgliiazas dedeauia aamgiinawem

aad o & A = 15 v f v a &
UV.QUNNUNATNIBNEGITU 111ﬁNWUGﬂUﬂ’J’INEﬂﬂJS\T@’N@’]VIWEJ

gnsias / Lignaas

A.YIIAATANNGIVBININETIndiNasesz AU iTlulsay Tu

gnsias / Lignaas

%

1LUnlInNeindTuaraeindan gumgliarliinsudsuudas

anNMed / lupnAag

Y Y

Jan 7 D1ANANaIHNl1LIAINANANIENUIN ANANTUNITANL TLENLAZLARBUN LU IR A

nyiuan Jalaseluligndes (Msesuieusingnsalluldsingmans)

n. lanuyuseudesnfiangiueenludmiang funn
¥, lannyuseumieiniiangJunnludinngJusen

. lanlaasseaumeaindanidnziusanludifians Tuan

o}

1. lanlAassaumeanfindannfidnsiunnlldiicmeusen

¢l
d01UN138UN 4

A99UNS bl wasaI9lufLe9 walASULEIAIN99INAI9DINNE LAIALTIOULES

U d‘ > % % 1 > dl o v
wdalan ewrinadunildamyuseumiesritnunaildlunisiaasseulan vilvinig

(% 6 o

o

JUNSTUAULABLT1LAaN L aA9UNslAassaulanagrudlualInuidlan vnlmLsn

[ a

FUNoLAUdIUaI190IA T UNS e na AUl uLdazIU AU UY - 9190T BSeIRTUN

[y

allo

(The moon’s phase) %amim?{auwaqﬁ%LﬁmﬁfmsmauiuwﬁqLﬁau 38n9292a17
p




159

wsrdunsiinuazainaudos 4 aunssdundfuaeit $1etu Adnauszana 15 Su Son
Fu 1 M - Ty 15 M) wazdendrsnainsydundfumadarosq Enassuiinrdeuedaiviu
Aedunsin drausu AdaanUseana 15 Ju Son usu 1 A1 - w3t 14 m dmsuiioud uay
WL 1A - wsn 15 i dnsuideus) fedulunisseundendufeutunsed 1naads
Uszana 29.5 Ju

AMURUNUSVDIA9DTTINE A29TUN3 wazlan

1. msdundlaasegsevindlandumseniindidemsdunslaasegsevindaniums

919ind andunviumundadivilan dundasnguesnniunseglnaiunieing uas

1 a & o 14 [ [y 1% a ! [ Ly o = & v
ﬁ’JN‘U@x‘lWNEJ’WWIEJVI’]I‘ViLi']ﬂJ’ENhJLMUG‘I’NQU‘V]%‘IWLaEJ NN AULTN 15 AN FIUUIUNAIG

FUNILAVIA 138077 FUNIAU

sUnanInTunsiaasegsevindlaniuniseniing
2. afunileasegmunssdiuiunieiindiloniadunsilasegiunsetiuiunig

91798 ATUNSIUAUNlASULaI I RRgTIlan Mlmsuiiunsedunsiiunig 1Senan u

= ° A v 3
VU 15 AT AIDIULNEY

JULaNINTUNSlAATREAUATIIINAUAIIRTINE
3. asdunileasegiansgnitdaniuaending Weoawdunilaasegaaain
sgnindlaniunnending viliswesiuiuainuaziuiiavewenadunsiivuniniu

Toeisenindu Yutu 8 A1 hazTulsy 8 A1



160

,'wa

@

sUnanInTUNsinvTegaInsEninlaniuaiefing

Y A

daf 8 Yelaiinasiansiindelu - Preusy (Msuvannumnedeyalazyszdnyne1uids
eFEns)
. NSUYUTOUMILBIVDILAN
a 6
U MslAvTseuningvadlan
A, NslAvsseulanveeneduns
a LY Y a L3
. unulanBeduiusiunisiaasseunsienfinduadlan
Fail 9 i niunTunsTuilulszanaiuae 50 wildunafinanesls (msesue
Usingnsalludainendans)
. MunslasulaInaeinglulsas usawAneNeiY
v, iemsdunsiaasseulanasiudinainanddlanuansiaiu
A, lanuyusouites Baagiuniiiinadunsluiianiiiunnedneiu
1. Tanuyuseunseninduazvaziferiunisdunsivgusaulan ibiuiasanig
Junsluuadauasanaiseindideundslan
daf 10 Yoland1fimnuunnssveanisiindiedu - Transulagnaes (MsUseuuae

EJEJﬂLL‘U"Uﬂi%‘U’JUﬂqiﬁ‘ULﬁ’]%%?ﬂ’)’]ﬂiﬁ’]ﬂ%%ﬂ?ﬁ’]ﬂ@%)

}24 } 74 lg b2

D) 919U Y195

. syeza1useunad 15 3y syegaUseunn 14 Ju

U 6 = 1 o % 6 1= 1 -¥)

%. A99UNI AT wasaIgluFLeg ATUNIalaiwasaingludiies

A. LUDUTAUANAUNSAAT IV UTINTEA | EUDAFUANTUNSLANTIITUYIHIAN
[~4 1 al' v 6 1 dﬂf I~ 1 al' [y} & @ % 1

a4 WU 1A NINTEIUNSUALALEINTY Wut19a Inse 3 unsS AN ILaIAae
A ) ¢ I = a & ) &
1508 9 AUNTZIUNTAUAN 9 lanasauilavioussliiiunisduns




161

WUUNASBUNITIINEIANENS YARl 1 dmsung
= a v o a IS
1599 Ufdunuslussuugsezuazmalulagainia

° o W Y o = N a
FANTUUNLIYUTUNSINANEIUN 3

ANFLAY : Brumasidlaneuviiuuinnsiivenmans

&z

1. wuuneaeunsimenmansaduiliduwuudsieuasdntde Usenaume
anunsal S1wu 4 an1unsal emn 10 49 dear 1 Azuuu Aziuwiy 10
AT

2. wuunadeumssimemansilildiaailumsh 60 wi

3. wuunadeuMsSInemansatiuidome 7 i (eafludentihuas
NILATYAINDU)

a. WnFewdeude - ana 4u el adunseudradadeansiiovssas

5. @eudnoudeiinmathduriedsuiu

6. BuAYIIMITATEY LaznaavasuuLuuInnIsTIneeansle

7. dleviuuunegeunsiineimansiasawailidauuinnisiivenmansauagln

ASUDIU

% v o v ¢ \
%aga‘ua\‘iﬂd‘ﬂﬁLLUUVIG’I?{EJUﬂ’]ig’JVIEJ’]ﬂ’IﬁGIS

¥9 - uwana




162

¢l
dganunisain 1

lanuazandunsegriaiulusees 3.84 x 10° wns adumsiinag 7.35 x 102

Alansu laniiula 5.98 X 10 Alansy

l
Y A

dail 1 msiinsdunslavsseulaniunaiiioaninesls (Msedurausngnsalluds

ANeFEnS)
. . Gmsm
1Y) a faa 1 < o I W - 1 2
N, WSINANUBIANENTInENTRalan Tadlvunvinnu F = —
:
& e ¢ = Lo Gm1m2
9. WSIHENYReaNNLfen19e19ng Fellvunawindu F = 5
;
. Gm;m
= 1 a 6 = a 1 U i 1 2
f. meg]mzwmmqmmEJﬂ‘UT,aﬂ FalvunIny F = —
;
, Gmlm2
= 1 [ o/ § =X A 1 —
4. LLiam@ﬂizwaﬁﬂiaﬂﬂUﬂaaauwi PaUVUIALNINY F = —

r

119997n1151P25989A 293 UN S50 Ul N UNALII N TS INTLYNTENINAI ARG TUAD
. . Gm;m
¢ = & = = o o e ]. 2
\Ae9h Badunssisgedsiuuasiu fvuim F = ——
.

dafl 2 INANUNTAIN 1 UNUAFIKUIVDIANNITUSIAIATENININIAgNUTBA (N15UUA
ANUINgTayakarUsEInYneuiingmans)
AIMBU : 1 ATHUL MOV U8 N WAz 3 “Qneed” uavnaude @ uay A “ligndes”

ANMBU : 0 ATLUL MOV U8 % WAy A “Qnevy” uagnaude n wag 9 “lignses”

Y 14 G 1 ¥V
fauus andasnialigndias
.1 =384 % 10% wns andag / lainnAag
T Y
Y. Mg = 7.35 X 102 Alansy gnAe /_Ligndas
Al Mopesys = 5.98 X 1024 Alansy gneias / ligndas
16 = 6674%10 1 Nm? /kg® gneas / lignees

\99310 A99UNIHNIA 7.35 X 102 Alan5y 2R Myysuns = 7.35 X 102 Alansy wag lan

178 5.98 X 10* Alansu azle mi,, = 5.98 X 10%* Alansy




163

dafl 3 INANUNITAN 1 JUARNITIIMVWIILTIRIRATENINIavedlaniunlsdunsogns

avlen (NFUTEEULAYORNKUUNTFUIUNTHULEEMANUIMEINManS)

- Gmlm2
fdU P = —
r

6.674 x 10~ 11x7.35%10%22x5.98x10%4
(3.84x108)2

19 x 102° fqmu

UIIAIAATENTINNIBVRLANAUANTUNS 19 x 1020 Tadiu
gl
anunsaii 2

Taniduaniasiedt 1 lu 8 ma fileasseuneiiing lussuugiesilnisefindidu

Audnaldinanlaas 1 seu Ussana 356 Juvise 1 U luvuenlanlaasseuniiefinglands
v a v 9 ] = = v o 1 )

MYUTBUALEIBNMIY wazdnudl unuvedlandzides (wnuvedlan fe lEuTaINNILIINGY
lanwmileundatalanls) viaw 23.5 a3 (AegY) F9vnelaassaunIN0TInduATNLUTOUAILDS

wnuvedlandimsdidnuazideuiliiinunngnisainis Send1 gana

dalanwils 2358

unuveslan
'

! "
1 Valanls

sUkARNINYENISIBevadlanyity 23.5 83N

1alpesvaslanseunisaring

Tlanwmiio

inlaninie

Tlanls

sUnanan1slavsvedlansauneing



164

daknulaniBeaingy 23.5 asan Jvhliusaztiavestuasudazusnalasuuasain
Aefingliwiniy gamgitwniwiliiinganianie q Ju Ussimefiegiunsuguiasiun
il 4 g loun galuling gafou galuldsis uazgaurun dwmiudszmelnedl 3 g loun

NANY §AUUIINATE YO

Y A

daf 4 Telalinasionisiinganiavedlan (MsularnuvinetoyauazUseingneui
Wemans)

n. Msvyuseuilesadlan

U, N3lAITTRUANITindvadlan

A, wnulandesduiusiumsnyuseuduevadian

1. whulanBgedunusiunisinassaunleeiingvadlan

4{‘ a 6 a o = o Y a
\Ween vauglanlaasseunefindunulanastdeingy 23.5 afnaniial 3aviliin

ganaluseuduu 9

Y A

dal 5 telaluniseSuisanumuevedggnialigniesiign (Msesuleusingnisallud
Inendans)

n. msdsuilasanimvesgiienniauulan

2. NuARNN 9 vulanlasulasannaseing luviniu

¥ 1
) Jl

A, Wuide 9 vulandaamgiluyisvadlivinguy Wasnnusasnuilasu

aIDing haiwinny

g it 9 vilandgumnSlusertisvesultiviiu Wesmnudasiuilésy
waseniinglaliviniu
desnlanlnasseuneerfinglding 1 3 vaziilanlnasseunasening lanaziBesviny
23.5 gmmanaa ftuusaziiuiivulanayldsunasmneenfindlivintu gumngits
saru ibiiAngania
aaun1saiil 3
Tanmyuseudies 1 5ou 141an 24 $alus vde 1 Ju Tnefiiamenisvguainde

nziunnludafianziusen mavyuseuimiewedanyhlisdunamiunisindounusingues

Aeinganiiang Jusanludaiifngiunn SanUsIngn1saliinTwil N15TULAZANTBINIY



165

[
[

91998 Fadanaiulaanusnaveuii InesunusiuialweIniadtiuainveauiiii i
AYIUBDN WALLSENUSHIUNAINDIANIRNANNVDUNIIN AARLIUAN
UniSeunguuilenaansiin dwudnieinddugueuh udadeuliauiinns

a ¢ | o a a a o, ! = gy =
@']VW]EJG]ﬂIuSU'NL'Jﬁ']ﬂaWQ'Ju llﬂ']ﬁL‘lJaUULLUaQQ&!WQNEU@Q@Wﬂ']ﬂL'Uu@ﬁ']ﬂli Qﬂﬂﬂﬂﬁ@ﬂm@

a A o

NAaevingu)il Ao Wosluiines wariATeileinAI1NgI0IReTINg (Tnyuiee) ¥i1ns

9 Y

[

naaesian 1 Falue ihdeyaildanmmeassunasluardnvideyaniuanadunsin dadl

6

NIMUERIANUAUTUSVBITEAUAINEIVBINIDTING Raungil Wazlian

]

v 4{' C | ! le"o £ av v o Y a (4

dafn 6 WatniSeunguiiihdeyailaannismaaesnyingvl udIleeviuazasUanTs
v < = v 1A 1 v o 1« v 9 =

naaes Yennulumnalunisasungnaedivielil avnaudeusaudin “gnaes” w3e

“laigneee” (NMIUTEHUKALDBNWUUNTEUIUNTAUEIEMAIININIINGIAIENS)

ARDU : 1 AZLUY
MOU 70 N kAL A “QNADY” karAauYe Y uaz ¢ “lignees”
ARBU : 0 AT

MOU U0 U kAT ¢ “QnAed” waznaute N uay A “lignees”

¥
13 =

TaAuiilsuaTUNaN1IMAaDY gndasnsalignias

) ! ! v

N.119A9RELARaUNBEAY ANDUNNNAYLET D LARDUNAN DAUNNTIAEAN andad / liandeg
Yy Y Y Y o Y

q 9

%

2. 9UNNANEMTaNAITU TUAUNUSAUAINNAIVBINIITINE anAed / laanfag
9 Y Y U Y K

A.TINABALAIUAIUDIN9DNRSINAF DT AU NI lULA AL TU an@ad / Liandeg
Y 9 Y K Y

1 UULTNNIDNRIVULAZ A9 TNIRN BNz luTin1siasuLUad anmed /_lsanfag
9 U ]




166

daf 7 ordunaviosihluiainansuaznudl anaTumsiiang Tueenuasviafeuilugaiia
sy unn Yelasialuligneies (Mseduneusngnisallulinemans)

n. lanuyuseudieanniangJusenludsiimngiunn

v. lanviyusaudaeeaniiansduanludsiiangJuaan

A. lanlpassauneofindanniansusenlldsidny Yunn

1. lanlpasseunieerindainfidns Tusnludsidnsiuaan
Hesnlanryuseusaesnniianz Juanlugifianzfuean ruvwlanaiiowlanegils Fad
ANUUNDIN AR IUT

¢l
A01UNISIN 4
A99uNS hiTnasanalusee walASULEIEIN9INANDINREY LAIFLNDULES
L% d' U 4 LY} 1 [y} d' o v
wdalan Wewinadunsidiiamyuseuiiesinnunafidlunisiaasseulan vinlinag

[ Y o

UNSHUAULREIUIMLAN L aAI9TUNSIAasTaulanagiudIualInuidlan vilmesn

[y

Funaiudiuainevesnedunsuanssnulunsaz Ty Aadut19u - 979051 ©e30Tun

allo

(The moon’s phase) d4n15iUdsunlastlaziinduasuseuluntafou (3eny29819
[ (] 1 ‘:’f( = (Y § @ | v &’ [ [ a
WzFUNIUALAzaINVUEoY 9 AUNTZIUNIANA9IT 9199 (daruszuna 15 Ju Fen
= ° =4 5 a | ‘NI Y] s & Y I3 & = " &
YU 1 A1 - TU 15 A1) LazlTENTRNAINNIZIUNIAUAILAIADYY lanasauilanIauasliiiu
(% 6 1 ¥ ¥ o a c') <I) o U A 4:1'
A299un$1 ey (dganyuszanm 15 Ju 15un w5y 1 A0 - wsu 14 A1 dmsuihoun tay
Wi 1 A1 - usu 15 A1 dmsuiieud) seliulunileseunsenilaseudunsad ldiauade

Uszanad 29.5 YU
AMURUNUSVDIA9DTTINE A29TUN3 wazlan

1. andunilaasedsevidlaniunieniindilonaiunslaasedseninalaniunis
91108 Msduniiumuiiagmilan duniunngueindunseglndiuaieeiing uas

i A ¢ o089y "’ ) % a g ) 6o & & o

A119903n 191 9ndvinli T wesliiiunsTunslaiae Sonindu Tuwsy 15 a1 Faduiuiiag
JuUNIANINY 138N FunSau

2. msdunilavsegiunsatnuiunefingdilanidunslaseginunsatnuiunig

91798 ATUNSTUAUNlASULaIIRRgnalan Mnlmsuiunsedunsiiunig 1Senan u

Uu 15 A1 Wi Tuliiny



167

(%
Y 1

3. adunileasegiiansgnindaniuanending Wenisdunslavsegnmin
senINlanfiun1901908 il s 1L A UAIUAI 1 MAS ANULAUDIVDINNTUNI HVUIALYIN Y

ToeSenindu Yulu 8 A1 wazTulsy 8 A1

oo

sULEnInTunsiARTegAInsEnindlaniunlte1ing

Y A £

$oft 8 Folnilnaronisiind sty — $rausy (MsudarnumingdoyauazUsedndneuid
Inegeans)

. NsuyusBUfesvadlan

9. M5lARTTeUANEInguadlan

A. N151A558UlANVBINIAUNS

1. wnulanBesdunusAUN1SIAATIBUNINDRNgYRetan
A a v & P ] Y & ) \a '
WHID991INNISANTI9TU — T1951 LUUNN5IARTAULANVBIANATUNS Ad9duns liTlnasadnglu
F109 L lASULAIA11991NA997908 walazvaunaundilan vinlms1dunaiuaiuaines
ANTUNILANANN UL ULAAZ U
a9l 9 5 TumITUnSILt U Uy 50 wiiilunainaineyls (N1sesune
Usingmsadludainenmans)

A, ANTUNS A SULEIINAID NS L ULAASUSIIULANFASAY

9. Lanl9uUNslavssaulanazriudluadneunglanLansneny

A, lanuyusouites Baasiuniidinadunsluiiamiiiunnedieiu
1. Tanmusauneriinduasvaeifentiunidunsinguseulan liueasinag

JunsluunakasainaeeingNdesundalan



168

idesnasdunslinamusousueainfunaililunislaasseulan vilviasduniviu
sudsndnlan Wemadunsleasseulanagiuduainandslan viliisdunaiiudou
a119039uNnsunnaaiululsiag Ju

fail 10 Felandniseuuandsuasnnindistu - drausuldgnies (Msdssduuas

2ONLUUNTZUIUMIAUEEMIIANUINIMEANERS)

h) 4nadu P9y

. srazhaUsyanu 15 sraziaUszann 14 U

Q. AITUNSALTLEEIS LU LY padunsazlifuasainglusiies

. szupafiumsundAndnatutiadniln | ssueadiunsdunsiindnadutisiam

& = o g i & = o ¢ v
UYL IANWIZAUN IUALLASEANVY UYL IANWIZAUNILAUAILLAD

|«

1398 9 IUNTZIUNSLANADS Aag 9 Lanasauiinnsoussluiiiunis

-4
N3

t&

aa

10991 T9TU - TLTU NIDINTUNT (The moon’s phase) Tn1siUdsunUasiiaziiniy
A = | Ls' Y s XA ) ] !

asuseuluvilafion Sentiaiainseiunsiauarainaduses o UNTEiunsiaunein

¥ dy L4 L2 a dy l'l> dy (I) a | t:ll L% § @

199U (GanUszana 15 Ju 1580 Ju 1 A1 - Ju 15 A1) LazieNTIIaInsedunsiaLnag

Y 1 [ =] = | @ Y 61 ¥ £ L =
weneeyY nasuilnnseauedlidiiuadunsin drausy (dadseana 15 Tu 15en usu 1
A1 - WS 14 A1 @ SURRUA Wasksy 1 A1 - wsil 15 A1 dmsuiieud) aslulunilsseunse

PUWABUIUNTAR L IaaRsUTEUIM 29.5 TU




169

AMAKNUIN A HANTITIATIAUAINLATDINB I



170

WUUUSEULAUNTIANANTINNISISEUS 29asUUANs] 1
WHUNITIANTSEBUSINGIANEATUUUNTHUEIZANS 5 VU
Sufumsysannsimalulagnisaauilanniviianig (TPACK)

1394 Ufjduriusluszuugiesuasimalulagania

nauasEn1steuiInenmans YusiseunwUn 3
aAseun 1 Yszardnisnen 2565 U 8 Y (12 H2TU9)
AT

TUsANANTUIUNUNNTIANTSISBUTINEAERTLUUNSEULENEANS 5 U
Sufunsysanniswealulagnsasuiilenivame (TPACK) danuwisnzauluausiig q
A o = | v ° =~ | « ) a <
ANUNA1UANS el TAelAINUYILATEINUNY / adhUtDd “SEAUAMUMLNLENAIUAINUARLITY
1 d! = '3 a Y % dy
999U FITNUNNITUSLEIU 5 S2AU f9T
5 visneil danamangaueglusyaunniign
4 e daumangaueglusyauiin
3 el danumnganeglusgauliunans

2 visneil flanamangaeglusyauioy

1wl Ianumunzauegluseautiasian

U9 _ FTAUATLUU
p UNTUITIUUY
7
5(1413|2]|1
[3 = Y
AUTTEIANITITEUS
1.1 ANUADAARBINUNIATFIUNISITEUS MITTR NquATITENTS
U3
Y
, |12 aUsEaIANITREuI LAt angAnssuvesiniseuA NG
Wewogatnau
1.3 9aUseaeAnIsieuwansangAnssuvetinssunuinye
Wefwognadaau




171

e
®

=p.

s19115U52LEU

STAUAZHUY

1.4 aUszasAnsiseuskanstangAnssuvesinSeunuinide

DYNTALIU

1.5 9aUsEaeANISISEuIATOUAUADANTIOUYNITOSUNY

Usingnisadludainelans

1.6 IaUsranAnNTsIseuIAToUARUMoaNsTauENSUSTLEIULAY

’eJ@ﬂLLUUﬂi%U’J‘L!ﬂ'ﬁ%ULﬁﬂ%%?ﬂ’l?ﬂiﬂ?ﬂ%%ﬂ’]ﬂ’]ﬁ@%

1.7 9aUszanAnIsiseusAToUAaUR oAU TauENITIUR

ANUVENETRLARALUTEINYNY TN IMENS

N133ANINTTUATSITEUF

2.1 M3IANINTIUMIISEUTHOAARBINUAUTEANAN SIS US

2.2 Mm3Annanssumsiteuiidulumuduneunisdnnisiseus
WeAmERsKUUNISAUEIEANS 5 U TINAUNITYIINTT

walulagnisasularmisanie (TPACK)

2.3 fnssumsiseuianunsadaasulvgisouimunaussausns

95U1BUIINgNsadluIvenmans

2.4 fnssumsiseuianunsadaasulvgisouianaussousns

UszAliulazeankuuNTsUIUNSAUEEMANI IS AEns

2.5 fanssumsiseuianunsadaasulvgisouianaussousns

wlanuvanedeyanazUsyInenenudainermans

2.6 Aanssunsiseusitalenaliiniseuasilouun

2.7 szglianlun1sInnanssuMsseuiviingay




172

STAUAZHUY

e
®

s19115U52LEU

=p.

3 | nsimuaie/unainsiseus

3.1 #oM153ANSLTEUTAANUMINEANFDAINTIUNITITEUT

3 | 3.2 densdnnsseuianunsatigduasulvitinEeuussaany

(3 a b4
UILAIANITLIIUJ

AININUANITIALAZUSTILUNE

4.1 ANuAAARBdiuIAUTEAIANISISENS a1sen1steud way
ANTIUNTHBUS
4 U
4.2 ANUTALIUYDIATBIL BN T IUNTIAUS LTI
4.3 ANUTALIUYDINUNNSUTELIY
AMUAALAULNILAL




173

M99 31 NANITAATIZRATUUUAUAMAUYIILIYIY 5 YITU FIUAUMUIZALVDS
WHUUUAN1INITINNITSHUSAIENTAUEIZAIINS 5 U AIUNTOURLIAANITYTUINTG

wialulaglunisasuillon v ianis 1a5UHURNISA 1

v

? AzLUNUSTIUYRTdYIey | ALade | ulawa
318n15UTzIIUY

=p.

1 2 3 4 5

1 | auszasAmsisens 4.68 | wnign

1.1 ﬂ??ﬂﬁ@@ﬂﬁ@ﬂﬁ%ﬂ’]@iﬁ’m 5.00 | 5.00 | 5.00 | 5.00 | 5.00 5.00 M?ﬂﬁ?j@

1%
@ [

NSISEUIMTIN NENATENIS

Sous
U

1.2 goszandnisiBouiuansie | 4.75 | 475 [ 475 | 500 | 500 | 485 | wnila
NOANTTUVDIUNSHUAIUNNT

Ndvag19vnLau

1.3 9aUszaeAnTsiSeusuanstia | 4.00 | 4.00 | 4.00 | 4.25 | 3.50 | 3.95 N
NOANTIUVRITNLSHUAUTINYE

Ndvag19vnLau

=

1.4 goUszasdnsifouduansiie | 4.00 | 475 [ 500 | 5.00 | 5.00 | 475 | wnilge

NOANTINVBITNLSHUAUTANEE

DYITALIU

1.5 aUszatAnIsiseus 4.25 | 500 | 4.25 | 450 | 5.00 | 4.60 | mniian
ATBUAGUARANTIAULANTEDUNY

Usingmsallugainenmans

1.6 IAUsTAIANISISUS 4.25 | 500 | 4.75 | 475 | 500 | 4.75 | wnvian
mamqwiaammuzmi
UTellulazeoniluunszuIung

AulanEmANIMEINeIAEnS

1.7 aUsgasAnIsiseus 450 | 500 | 5.00 | 4.75 | 500 | 485 | wnilan

mamqwiaamsauzmmﬂa

v ¢

ANvIngtoyauaz Uy Iy




174

e
©

=p.

s18n15UssIau

AZWUNUSIIUYRII B YRy

2

3

4

5

' a
ALREY

ulana

NYNULTANENFANENS

n133nRINTINNITTEUS

4.78

WINiNgn

2.1 M3¥ANANTTUNTTEUS

A0nARDINUIAUTTAIANITISEUS

5.00

5.00

5.00

5.00

4.50

4.90

an

2.2 MIIANINTTUNTFOUF
Hulunmudumeunisdnnis
SEUFINIAIERSIUUNIT
Auianzanud 5 du $aui
nsysanmsmalulagnisaeu

e Iwenig (TPACK)

5.00

5.00

5.00

5.00

5.00

5.00

d‘
WNNgn

2.3 AANTIUNSITLUTANNTD
duasulvESouimnaussous
nsasuneysINgNITallus

INeFEns

4.25

5.00

4.75

4.75

4.75

4.70

WINTan

2.4 RANTTUMTTHUTANTD
duasulvESeuianaussous
AsUszlULaz 8RNI UY
NSTUIUMTAUEINAIILIN

INeAans

4.25

5.00

4.25

5.00

5.00

4.70

=
WNNgn

2.5 fANTIUNSISLUTANTD

Y Y v

duasulidSsunmunaussOuY

Y

ﬂ’]iLLiJaﬂ'JWZJMN’]EJ‘ﬁ@MUaLLaS

UsednEne Ui neneans

4.00

4.50

5.00

5.00

5.00

4.70

1INTan

2.6 fAnssuMsseusiUalonia

TdnSeuaseu)un

4.25

5.00

5.00

5.00

5.00

4.85

=
WNNgn




175

v a v o J ]
U9 ATWUUUIZIUVDIHIIBIYIY | ANRAY | wlawna
- 19n15U AU
7
1 2 3 4 5
2.7 sggzaantumsiananssy | 4.25 | 450 | 5.00 | 450 | 475 | 4.60 | wniian
NsiSguivanyay
3 | nsimuadie/unainsiseus; 4.80 | wnign
3.1 #9N133nNTsiuiiaiy 4.00 | 5.00 | 5.00 | 5.00 | 5.00 | 4.80 | wNNNgA
WingausafanIsuNTSeu3
3.2 @eN13dnnsiseuianunsa | 4.00 | 5.00 | 5.00 | 5.00 | 5.00 | 4.80 | wnign
Preduasulrinteuussgnu
AUTTAIANTITEUS
4 | M3nmuan1sIanasUsziliung 4.92 | 1niign
4.1 AnuaeaAdesiugalseasd | 5.00 | 5.00 | 5.00 | 5.00 | 450 | 4.90 | wnian
3383 a1sensiseus was
AanssuMTREus
4.2 Audauveansoentd | 5.00 | 5.00 | 5.00 | 5.00 | 425 | 4.85 | wniian
lunsindseidu
4.3 ANUTALUYBUNIINIS 5.00 | 5.00 | 500 | 5.00 | 5.00 | 5.00 | wNAign
Usziiiu
Tngsuiaie 4.77 | wnign




176

M99 32 NANITIAATIZRATUUUAUAMAUYBIIELINIY 5 YITU FUAUMUIZALVDY
WHUUUAN1INITINNITSHUSAIENTAUEIZAIINS 5 U AIUNTOURLIAANITYTUINTG

wialulaglunisasuilionIganie 199U URN5N 2

v a v d' 1 a'
U ATWUUUIZIIUVDIHLTB VY ARy | wlawa
s19n15UsLAU

=p.

1 2 3 4 5

1 | auszasAmsisens 4.82 | wniga

1.1 ﬂ??ﬂﬁ@@ﬂﬁ@ﬂﬁ%ﬂ’]@iﬁ’m 5.00 | 5.00 | 5.00 | 5.00 | 5.00 5.00 M?ﬂﬁ?jﬂ

v
Y (v

NSSUIMTIN NuaTenIs

a ¥
LIYUT
Y

1.2 goszandn1sifouiuansiie | 5.00 | 475 [ 475 | 5.00 | 5.00 | 490 | wnilan

NOANTTUVDIUNSHUAIUNNT

o '

Ndvag19vnLau

1.3 gonszaAn1siBouiuansiie | 4.50 | 475 [ 500 | 4.75 | 4.25 | 465 | wniign

NORNTTUVOITINLTHUAUTINYY

[ I

NFyog19TnLIU

=

1.4 yauszanAnnsiSeuiuansta | 4.75 | 4.75 | 5.00 | 5.00 | 5.00 | 490 | wniign
NOANTINVRIUNLSHUAUTANE

287197 ALY

1.5 yaUsraeAnIsiseus 425 | 475 | 425 | 450 | 500 | 455 | wniiae
ﬂsaUﬂqmﬁaammuzmsaﬁma

Usingmsalludainenmans

1.6 IAUsTAIANTSISEUS 450 | 5.00 | 4.75 | 4.75 | 500 | 4.80 | w1nNign
mamqmaamsauzmi
UTellulageonluunTzuIung

dulenzmAUINIINemans

1.7 goszasdnisBous 475 | 500 | 500 | 500 | 5.00 | 495 | wmnilan

mamqwiaammuzmmﬂa

AITUUUN aﬁayjauazﬂiz%’ﬂﬁ




177

A4

=p.

s19n15Us2LaU

AZUUUUTETUYSHI TRy

2

3

4

5

ALRAY

wlana

NYUTDINGFAENT

n133nAaNTIUNISITEUS

4.81

wIndgn

2.1 M5IARANTTUNTTEUS

A0nARDINUIAUTTAIRNITITEUS

5.00

5.00

5.00

5.00

4.25

4.85

a
WnNNgn

2.2 MIIANINTTUNTFEUF
Hulunmudumeunisdnnis
SEUFINIAIERSIUUNIT
Auianzanud 5 du sau
nsysanmsmalulagnsaeu

WU NNE (TPACK)

5.00

5.00

5.00

5.00

5.00

5.00

a
WNNgn

2.3 NANTTUMTTHUTANTD

Y Y a £

duasuliiSsunmuaussauY

Y

N5e3UIEUTINGNITAIlULT

INeFEns

4.25

4.50

4.75

4.75

4.75

4.60

=
WNNgn

2.4 AANTTUMTTEUTALT
duasulvESouianaussous
MIUsELiLLALDRALUY
NIEUIUNTAUEIEINAINIVNG

INeAans

4.75

5.00

4.50

5.00

5.00

4.85

WINTan

2.5 RANTTUNTTHUTANTD
duasulvESouimnaussous
nsuUarnumsnedeyauas

UsgdnEne Ui neneans

4.5

4.75

5.00

5.00

5.00

4.85

=
WNNgn

2.6 fanssumsiseusidalenia

4.75

5.00

5.00

5.00

5.00

4.95

WINTan




178

A4

? AzLUNUSTIUYRTdYy | Ay | ulawa
E s18n15UsELAY
il
1 2 3 4 5
TdnSeuasou)un
2.7 svpgialunsinfanssy | 450 | 4.25 | 5.00 | 450 | 450 | 4.55 | wndige
RETEHIR(7 B
3 | nMsimuae/unainsiseus; 4.90 | wniign
3.1 #@9N133nNsisuiiaiy 4.50 | 5.00 | 5.00 | 5.00 | 5.00 | 4.90 | wNNgA
WingausafanIIHNTSeuS
3.2 #oN15dnnsiseuianunsa | 4.50 | 5.00 | 5.00 | 5.00 | 5.00 | 4.90 | wnign
Predasulriniteuussanu
UTTAIANITISEUS
4 | nmsnmuansiauazyssiiiuna 4.90 | wniign
4.1 AnuaenAdesiugalseasd | 5.00 | 5.00 | 5.00 | 5.00 | 450 | 4.90 | wnian
NNSISEU3 ansesiseus way
AanssuMITREus
4.2 ANUTALIUYBNAIRleNnly | 5.00 | 450 | 5.00 | 5.00 | 450 | 4.80 | wn¥an
lunsindseidu
4.3 ANUTAIUYBINMUIINTT 5.00 | 5.00 | 5.00 | 5.00 | 500 | 500 | anniign
Useidlu
Tngsaaadey 4.84 | uniign




179

wuuszfiunnusenadasssnineinudaussousnsdinetmansiy
wuuian1sianenaansveansiseiielfianns gad 1
TaensdansGeudinermansuuunmsiuiazanug 5 9u
saufumsysanmamalulanisdeuiomisianig (TPACK)
Fos UjduiusluszuugBesuazmaluladoania inBoutusiseudnedd 3

[

UV TR LT Y

o &
ANV

a v

1. wudssiiuatiuiiiaguszasdioaeunummdaiivyesidemaionty
ArudenAdBsTEI AL TTOuE NS I mans iUk Inm s inenmansuasniside
BaUfURns Wewannnsiinermans gad 1 lnonsdanmsiFeudinermansuuunis
Auienganud 5 9u Swfunsys-anmamaluladmsaeudonivians (TPACK) Fes
Ufgiuslussuuasosuazimaluladoina inGeuduisendnudii 3
2. wuulssfiunnudonadesseninsiiustassournsiinemansiunuuinnag
Smeneans wuseendu 2 dw fe
dwdl 1 ensUssduituauaenadessyrinaiitdanssousnss
WeeansiukuUInn1sIIneImans wiwussauaAtnviinugenaaes (10C) Tsavin
wdoavine / adlutios “AziuunsinTanmLdenades” el
1 fie ula hrieaeutiuaanadastugausvasddangingsudifmun
0 fio laluula riesoutiuaasedesiugausvasdiBamgnssudidmunuiels
1 fe wila hrieapuiuliaonadasfugauszasdidmgfinssuitmun
dufl 2 mnwAniulazdolaueuuzinfn vnddolausuuziisiy ngandou
adludosinaiidmua

o ﬂJaﬁuaUWiz@mLﬂuaéNqﬂ TuAUNTUIYBIYINY ***



g 1 918MIUsEliAgiuANNARAARDITENINAIUWANTIOULNITS

Wermansiukuuinnsiineaans

180

AZLUUNITNANTUN
585Uy A0y ATUEDAAGDS .
Y 4 ) 0 | vewusuus
. Vo
(AU¥ansIOUL)
AuTIAULN1TEsUIEUTINNIsAl LU InenAans
1. dhauimeIngnmanslunisaing 1
MeBuneiiaumnaLHa 2
.
2. \upaunAgnuileldlunisedune 8
10
3. nensainsudsuuntadhuds 13
Inenmans uarlyivaHaiaunauNa 14
AUTIAULNITUTLNULALIDNUUUNTZUIUNN T UL IANINIINEAENS

1. syydlapnitdesnisdrsalunsdnm 9
eI mansaimviualii

2. uenuezlanusenudymvidedanu 15
TaanunsansaaeulamenszuIuns
MINYIAERS

3. Ll@uIsN13d1TIIRTIRda Uty nInIg 4
AneneansArmuai 5
4. Ysziiuionisansiansiadeuleym 6

NINYIFENANSNATNUA LA

AussauzNIsuUanMIanedayauasUsEAnene g IneAeans

1 LLUaQSﬁaaﬂaﬁﬁ%auamﬂgﬂLLuwﬁq 3
lugguuuudu

2. neiiariUanuvingvetoya 6
MMEIMans wdInsteasy 12
3. syydoduilugu Ussdndneu uas 11

WHaluIeIAgIRUINeImans




AUN 2 VDLEUBDLULLNULAL

181

lgnNTINAMAMTENINTIUWaNTIaUENSIIMeImansiuLuuinnIgg

Weeans ogluseau

a
AUN

ho))}

Y1unang

UTuUse



182

wuussfiunnusanadasssnineiaudaussausnssinenmansiu
wuuiamsiinerransvean1sitedafuanig yad 2
TasnsdansBeudinermansuuunsiuiazaniug 5 9u
saufunmsysanmamalulaBnisdeuiomisuanis (TPACK)
Zos UjduiusTuszuugSezuazmaluladoania indeutusiseudnedd 3

[

fmSugiveIvny

AT

v
S iald

1. wwulszdiuatuiliinguszasdifiorsuamnrundivuesdidevapfety
mmaamﬂé'aaiwdwé’aﬂa%ﬂmsauzmii‘immmam%ﬁ"uLLUUi’mmiﬁ"‘mmmam%mmmﬁ%’ﬂ
BUfoRNT Wlefiwuinsfineimans gad 2 Taenisdanisieuiinermansuuunis
Auianzamd 5 du Saufunsys-annamalulaBnisaeudonniianz (TPACK) Faq
Uffuiuslussuuasosuanmalulafoinia dndsuduisennudi 3
2, LLUUUi8LﬁUQﬁﬁuﬁaﬂﬂﬁaﬂizwjWﬁﬁﬁﬂd%ﬁui’iﬂugmiiﬁﬂEl’]ﬁ’]ﬁ@l%ﬁluLLUU’?@
MsFInenaans wisesndu 2 dw fe
ddl 1 emsdssdufeiuaruaenndossenisiiustaussousnis

1 v a ¥

‘3'1/18'1?1’1691%%LLUUﬁ’mmii‘iwmmam% LUIRNUSEAUANRTRAINEEARaBY (I0C) TUsAYn

e

v

ie3eavang / adluros “Azuuumsfiansanauaenndes” fiil
1 fie wulla hiesoutiuaanedasivanysvasidmginssuiisinue
0 fio laiuulla deaeutuasandasiugnusvasiiBamgnssudifmuanield
1 fe wila SriemeuiuliaanadastugausvasdiBagingnd
e
dufl 2 mvwiAniulasteiausuuzLianAn vnddolaueuugifinidy nuniToy
adlutosinafidmua

e ﬂJaﬁuaUWiz@mLﬂuaéNqﬂ TuAUNTUIYBIINY ***



183

dui 1 emsUssiiufgIuANLaRnAaeeTEnINRIUWaNsTauEN1S;

WeemansiukuuinnsIInemans

s19n15U58LEU

(AUTANTTAUL)

AU

v a
Uan

AZLUUNITNINTUN

ANUHDAAADY

1 0

-1

YDLAUDLUY

AuTIAUEN1TasUIEUTINNIsalludInenAans

1. dhauimeIngnmanslunis 6
GEaN D RIVREN I GG 16
2. aupaunigiuielylunis 7
25Uy

3. nensadnsUasuwladluga 1
a 4 v d'

enmans wazlvianai 15
AUVINEUNS 17

AUT30UTNTUTZAULAZDDNLUUNTZUIUNTTAULE zmmmﬁmﬁw gIANENS

1. seydgymitdeanisdrsalu 8
ASANYIINSINEFERS T UALE

2. uenueglanussinudymnie 2
Aaulaausansiageulanie
NSTUIUNSNINGAERS

3. Ll@uIsN1IdITIInTRaeulym 14
mMaAIneeansitunli

4. Ys81u3TN15d1593n 798U 3

Yeynmaanenaansinmualin

AussauznIsuUanMIanedayauasUszanene g Ineaans

1. LLﬂaQ“ﬁ@yjaﬁﬁﬁLﬁuamﬂg‘ULL‘U‘U 9
vilslugguuuudy 11

12
2. AT glazuUan g ves 4




184

AZLUUNITNAITUN
578015Us2EU ADY Y .
. o ANNEINARDY LRIGIGITE

(AAUITANTIAUL) U

1 0 -1
Toyan1amenmans wanasleagy 5
13
3. syyteduiivgiu Usednvnenu 10

LazmnalusoAeIfU

INeFans

AU 2 UDLEUBLULLNULAL

lgNINTINAMNNNTENINFIURANTIAUENNTIIMEImaRsAuLUUTANITS

Weeans agluseau

a
AUIN

ho))}

Yunang

UTuUse




11319 33 dvdianuaenaaed (100) sEnidomaURULUUNAROUNITTINEAmERS YaT

185

a

9

518155218y fany | Azuuulssfiuves | Aade wuana
) foil f\ieavney
(AIUIVANTIOUL) 11213]als
Aussauzn1sasuIeUsINgMsalluainerdtans
1. hpnudnianemansiunis 1 11 ]1]1]1]| 100 1glel
aadeSueaumnaina 2 0| 1]|0]1]0] 040 | USuuswmie
fniis
7 1{1]1]1[1]| 100 1le1
2. aueauyAgUiieltlunis 8 0O[1[0]1]0| 040 | USulswie
25Uy fniis
10 |[1|1]1]1[1]| 100 1le1
3. nennsainsiUAsuntadlud 13 0| 1]|0|1]0] 040 | USuugmie
Inenmans uazlivaua findhs
GRIVEGHT 4 |1|(1]0]1|1] o080 14la
ANTIAULNTUTLNULAZIDNUUUNTEUIUNTAULEIZNIANNINIINAENS
1. seylgmildiosnisdrnaly 9 111 1]|1] 100 14la
MsfnwIMIneman i
AUl
2. wenuezliinusunutyviuie 15 00| 1|1]0] 040 | USuuswmse
maulaaunsansivaeulesig o
NSEUIUNINIING AN
3. @UIENTATIMTIVADY 4 1111 ]1] 100 14la
Joyymaineneansidvuali 5 olof1]o0]1| 040 | Usulswise
findhs

4. Yseliwisn13dniansivdey 6 1110|100 060 14la
Yoy nermansiidmualii
aussauLAITLanImINedayauLazU SEINYNEUTINGAEAS
1. wastoyaiithiaueanguiuy 3 11|11 1] 100 14la

wilslugsuuuudu




186

rensUsTIEIUY A0 AZLUUUTEIIUYDY Anade wUana
) foil fdenvney

(MIUIVANTTAUL) 11213 ]als
2. WATgRLasLUanUBLevs 12 11111 1.00 )
ToYanIaIMeFans waas
Toagu
3. syyloduilugnu Usedndnwew | 11 [ 1[0 |0 | 0| 1| 040 | USuusmse

o

a4 A a Y
LLﬁ%LMG}NaﬂLULﬁ’@QVILﬂSQﬂU

INeFEns




M1319 34 fvdianuaenaaed (100) sEnidomaUfULUUNAZOUNNTIINEAERS YaT

187

a

9

ATBUUUIIIUYDY
fienvney .
F189n15U 324U A NN ERRE AakY wlawna
|
Yo
(FaUsTaussaus)
AuTsauzn1sasuIeUsINgMsalluainerdans
1. hanuzndneimansiunis 6 111 [1]1] o040 | ySuupwie
aadeSueaumnaina findhs
16 |0 |1]1]1]0] 060 14let
2. \aueaunfgiuiteldlung 7 1]1]0]1]|1]| 080 1glet
asuY
3. wensainsidsuntadhings 1 1|1 1]1]1] 100 Tle
Angneans uaylivauad 15 | 1| 1| 1]|1]1] 040 | USuugmie
GHINGHIE fniis
17 |o|1]|1]1]1] o080 1glel
ANTIAULNTUTENULAZRDNUUUNTTUIUNTAULEIZNIANNINIINGIAEAS
1. seylgmildiosnsdrnaly 8 1{1|1|1]0] 080 14la
nsAEnYINIIMENFans
AU
2. wonueglainussiutamvie 2 1|1 1]1]1] 100 14le
malaanusansadeulame
NTEUIUNITNIINEAENS
3. LAUDIBNITATIINTIVEADU 14 11111 1.00 Talel
oy Anermansiismualii
4. Usglwisnsdmansivdey 3 1(1|1|1]1] o040 | USuusmmse
Haymainenenansiisvunly a7
AussauznIswlanIInedayaLAzUsEINYNENUTINAEAS
1. LLUaﬂsi’ijiuaﬁlﬁﬁLauaﬁl’mEULLUU 9 1]1]1|1]1 1.00 Tle
uﬁﬂﬂzﬁjgmwuﬁu 11 111,011 040 USuusmie
a7
12 |of1]|0]1|1]| 040 | USuuswmie

U a

AN




188

AzuuUUsTluYRY
v o
IR .
a o 1 a
189M5Use A1 A W
F18n135U LU a ? 112134 s SEL] wlawa
) Jail
(AAUTANTIAUL)
2. WATEkaELUAANUNUIETD 4 o1 |t1]|1]1] 040 | USuuswmie
ToYan1aIMeFans waas ARt
Toagu 5 1|11 ]1]|1] 100 14la
13 | 1| 1| 1]|1]1] 040 | USuugmie
AT
3. syydedulivgmu Usednwwey | 10 | 1| 1 | 1| 1|1 100 14la

a4 A a Y
LLﬁ%LMG}NaﬂLULﬁ’@QVILﬂSQﬂU

AIngFans




)
UL
gn1une

anunegiagiu

ALNUINTINNITIU

gauivineudagiu

Us2IRNI1sANE

NAIIUIY

UsedInnL e

WA IYIUN Usenumman

30 @Ay 2539

SUABLNYIR 9 TnToELOn

thuiavil 363 wee 7 yjthues iy my 12 shuansanu

gnewies Janindesidn 45000

ASHTIY

Lsasgutnunaiiessen vy 6 Urunddiessen druatiiug
91LNPB1ENNTA TN TnTRELON 45160

WA, 2563 Useygrdnwanansiadin arvuiand

UM INYRYAIUR TR

W.A. 2565 USey1n13AN 1L UMgIe @19 MneAd@nIAne
UMINYNREUMIAITAY

VIYIUN UTENUAIRT kaEAMY, 2561, N1TOBNRUULALATINYANAGDY
Amgeufeud ez dUsEaviniamanufeuresian s
Usendn wazmdslifimldieluriodiusuiunisinnisisounisasy
LLUUﬂﬁVIﬂaaﬂL‘fJugm, Proceedings The International Conference
for Science Educators and Teachers (ISET 2018) for completion
of poster presentation entitled "TEACHING SPECIFIC HEAT USING
LEARNING BY LABORATORY ACTIVITY" at the ISET 2018
Conference held during May 7-9, 2018 Srinakharinwirot
University, Bangkok, Thailand.



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญภาพ
	บทที่ 1
	1. ภูมิหลัง
	2. ความมุ่งหมายการวิจัย
	3. ขอบเขตการวิจัย
	4. นิยามศัพท์เฉพาะ

	บทที่ 2
	1. การรู้วิทยาศาสตร์
	2. กระบวนการจัดการเรียนรู้วิทยาศาสตร์รูปแบบสืบเสาะความรู้ 5 ขั้น
	3. การบูรณาการเทคโนโลยีในการสอนเนื้อหาวิชาเฉพาะ (TPACK)
	4. กระบวนการจัดการเรียนรู้วิทยาศาสตร์ตามกรอบแนวคิดการบูรณาการเทคโนโลยีในการสอน
	เนื้อหาวิชาเฉพาะ (TPACK)
	5. บริบทโรงเรียนบ้านดงเมืองจอก
	6. งานวิจัยที่เกี่ยวข้อง

	บทที่ 3
	1. กลุ่มเป้าหมาย
	2. รูปแบบการวิจัย
	3. เครื่องมือที่ใช้ในการวิจัย
	4. การสร้างและหาคุณภาพเครื่องมือ
	5. การเก็บรวบรวมข้อมูล
	6. การจัดกระทำข้อมูลและการวิเคราะห์ข้อมูล
	7. สถิติที่ใช้ในการวิเคราะห์ข้อมูล

	บทที่ 4
	1. วงจรปฏิบัติการที่ 1
	2. วงจรปฏิบัติการที่ 2

	บทที่ 5
	5.1 ความมุ่งหมายของการวิจัย
	5.2 สรุปผล
	5.3 อภิปรายผล
	5.4 ข้อเสนอแนะ

	บรรณานุกรม
	ภาคผนวก
	ภาคผนวก ก รายนามผู้เชี่ยวชาญ
	ภาคผนวก ข ตัวอย่างแผนการจัดการเรียนรู้ด้วยกระบวนการจัดการเรียนรู้วิทยาศาสตร์ ตามกรอบแนวคิดการบูรณาการเทคโนโลยีในการสอนเนื้อหาวิชาเฉพาะ
	ภาคผนวก ค แบบสังเกตพฤติกรรมการรู้วิทยาศาสตร์
	ภาคผนวก ง แบบวัดการรู้วิทยาศาสตร์
	ภาคผนวก จ ผลการวิเคราะห์คุณภาพเครื่องมือวิจัย

	ประวัติผู้เขียน

