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ABSTRACT

This action research aims to develop the modelling ability of grade 10
students who pass have scores which are more than 70 per cent by using model-
based learning in biology. The target group consisted of 36 students who have
modelling ability problem. Research instrument including 9 plans of instruction, 8
items of modelling ability test and modelling process assessment form. The data
were analyzed by standard statistics that contain average, standard deviation and
percentage. The finding showed that there are 29 36 and 36 students who have
modelling ability scores which reach to minimum requirement at 70 percent after
students learned by model-based learming in first second and third cycles
respectively. The modelling ability in first second and third cycles is 24.86, 25.61 and
26.61 which account for 77.69 80.03 and 83.15 percent respectively. The previous
data illustrate the number of students and modelling ability score is increase after
learned by model-based learning. When considering the score from 1) modelling
ability test after instruction, the average scores are 12.69 12.47 ‘and 12.75 that
accounts for 79.34 7795 and 79.68 respectively. 2) The modelling process
assessment, the average scores are 12.16 13.13 and 13.86 that account for 76.04

82.11 and 86.11 respectively.

Keyword : model-based learning, modelling ability, biology, action research
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U a = % ;%4 = =1 a % o
Pnseuiinsasne 1 wWlsusuwazuseidiu wazUIvUeLuUIIaes
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3. unumvesagkariniseulunsInnsseumsasulaglduuudiaes
Tun1sdnnisiseunsaeuiverans luraauwianliausaesuielagly
frognailosodnaien viiemsaeventonnfmiiounuizes whdunsilidndouldadng
WUUTN@IMULLIARYBIRY 138031 Mental model 11ns8uaINIsaas s Mental model
IgaenadastumuUsaasfitninemansadnsSaaznateidu Scientific model Fadufi
gousunazaunsailuldluniseuisusnngnisalls TunenduduiiniSeuasisiuudnass
flsiaonndastuiininemans AswhlitnSeuinnudilafienandou fdu n1snsedu

o w 1 v

wazvlilinSeuas1s mental model iduinenaans Sedmnuddydonnudilanis
yhagesiindnemans feiuuuagsdtldgninanlflunsunsdeunsaeuiddidude
Tunsesune lliesudlduuusassdunidudiolunsSeunsaouithusdniSoudsd
Temalumsasfiopenuuuassfasiauuuiaes uenaniiniseudalinislfenalunis
avvtaunuAnvaI UL ResTiassTu Tnedaeuartastusunnmsliuuudansd

aunsantaladny TuaudanuuInassidianuadututou
WUUINADY

1. AUVLNEVBUUTIRBN
NAMsAnw AuadenasTinetesuiniiinnsfng wagdndvnslél

ATAINETBILUUS eV manS il

Lehrer and Schauble (2000) @linnuvaneves WUUTI@BWNAINEIAIERS
1 WHuesesdedldiiielfosuieuazdomsunngmsainesssuni lnesnnanmmpariede
1LALES

Cartier et al. (2001) T¥rmsmneveuuusiasit iuvdiass [Wuuudad
TedmIunsesune M%E]ﬁ’]u’lﬂﬂi’lﬂgﬂ’]ﬁﬂjﬁﬁ]:ﬁlﬁﬂ%ﬂ Tnwuusassiiaduerminannegg
NSANYIREMAINEIMIEaNS

Halloun (2006) lalvipaumanevesuuudtasddn 1 unsinssuumauLAa
aelimguimaingrmansludauvuunuredasaiaasdnuLeIsEUUNIINB AW

AINURNITLITS AN
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Windschitl et al. (2008) llsrnumsneveauuuirassin udeidudiuny
yaquiiiasviouinannszuaunsiaraimMaInemans Weduaiulunszuiuns
doansifetestulssiumaineamans

Schwarz et al. (2009) tolvinmumineveawuuiiasdl i udununiude
Feuwsssuvesing stuy eusngnisal Seianssyihlegluguuuuiidladetu tae

LUUTIaedldnEMEdAY A9 N1383UIBKAEYINUEUIINGNITUNITINGIAIENS

A =]

Hoskinson et al. (2014) lalvianuningves wuudiaesliin Wuasesdle
fugudmsumsadesanumng eliangnsainasssumniuas daidugeuniil
mmé’mﬁuéﬁuuazag‘mgﬂLLUUﬁLGﬁﬂ%”Lﬁd’]&J‘TTﬁA WUUTIA8IMOINgIAId@nsunslgdmsu
B3UIBUIINGNITAN NTEUIUNITNTONITARTUNNT waEVINUIEINWRLAZHA

Nicolaou and Constantinou (2014) lalianuvaigvasiuuinaadtiiin Wu
LUUSaesitigIfUsssumRvesinenans dadushunurudsiildintuainnisula
Anusng wazshazeglusuuuuvesddnual iunseadiolonsimunaug uazns
VA UNGBYNININEIAIENT

Bryce et al. (2016) Wlammmnevesuusiasdlian iWusunuanudnd
Igsunsianseviliietuanszuuiiiieaududou Lﬁdﬁﬁfﬂ%wmmamiﬁ’fﬂamﬁmmiﬁ
Iganualddmsunisioans

INNNIANYIANUNLNBVRUUTIRRY aguladn wuudiaes vaneds Aefiuans
pomnnAmAn Treglusuuuuivhammdilade weiduadosdieiuguililunisesune
wioAeaslumdneeans

2. USELANUDILUUTIaDY

NNSANYIBNASTINEITET WUAMUUS aetinssuundssaniiunneniu
Tumumihfuesnisuilulgau Tnoiisisayienvesnssaundsewan &l

Gilbert (2004) LT UAUTLLANVDILUUTIA BIAINAD TULNN9NIING
(ontological status) gsietl

1) wuudnaesmenuan (Mental Model) [uluuiiaadanyyaiufay
UAAA ﬁ’e)milﬂuﬁ’lLLV]‘LJVl’Nﬂ’J’]iJﬁWU’ENLLGiﬁSQﬂﬂﬁﬁﬁ%”N%ﬂIﬂUigﬂﬂaifu wazagnely
mmﬁmawmaﬁuﬁaﬁmEJLﬁ'mﬁ’wsﬁﬂgmacﬁﬁﬁmﬂ@maﬁizéﬁ’waammaamﬁmﬁ"u
ANUIMINIMERTLIUTEAUANN 9 U

2) WuUSIaesfiLandean (Expressed Model) Wunsinausuuusnans

a A 4 = v v Yo = ! = a o o fw
‘V]']\‘Wn']llﬂ@lLW@a@a'ﬁ‘Vﬁ@LLﬁ@Q@@ﬂIMQ@uVL@ﬁUiI@EJU‘ﬂﬁa%ﬁ@ﬂquﬁU%QMﬂﬁqNﬁNWUﬁﬂU
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uuuiaeIsALAnaraeuausdasMIaziouruAneenduluuaesTiuanseen
yluuusaemsauAninnudaumnniu

3) wuudnaeaiiiluu@ (Consensus Model) Apuuuinassiluanisands
¢sumssensunnnguyarantetudeunnnseiuseniensvinnismeassaudaaiy
Swiilpsenglugueuinenmaniudotninemaniindeumsvasotuazineunsly
MsanFnmaeduwuuaesiitniveimansdinarsraeusaradstuiioosune
Usngmsaifegnaneifunuudrassnsinenmans (Scientific Model) Alduniseensuain
Usgmnesdnenmansgaiunuinddalunsfinuduaimanemansuasfulssloviiy
msa%’wﬁﬂﬁmwLLaﬂ#’fLﬁwé’ﬂgmL%wizﬁ'ﬂﬂumiaﬁuauummiﬁu

1) wuudaeamaUseiAmeans (Historical Model) Asuuudiassiliag
l9sunsgeusuanUsssnAuivemansiguluuInaasnauvedlud

5) wuudaesdildlundngns (Curriculum Models) Wuuuusiassitegly
sUsUUThETuRBLUUS eI manSufenuUT eI sy SReansTioglundngmsi
GuymamavdsnivilieglusuuutvesmsthanmudlaldietudelminGeuinms
SEUTINGIMIANT LU LUUTIADHUUINYBIRITE

6) hUUINADINITABU (Teaching Model) Aouvusassitadetuiiorae
duaSunnudhlanuuhasmdngasniudienalduuuassifuanuusaoms
UseRmansuuuaesillflundngnstuuuieosiannsasldlpongriotnisou

7) wuushaeanas (Hybrid Models) Juuuusagsiifinainnnslddnuae
VYDIKUUTIABIVANY ‘UszLﬂwémﬁ’uﬁaLLUUﬁi”laamﬁQ’aaulé’mmmé’wmwmmeﬁam
yaingmansiuuiasimtsziimanfvdsnuudeesiililundngasluiiunvesns
AuinzdauuudtaasiiadtuadddmsunsSeunisaouluionsou

8) WUUT1aIsN15deU (Modél of Pedagogy) ﬁauuuaﬁaaﬁﬂaaﬂ%
FEMINMIIURNUNITU TAnsTanTsuaznnsasviounuAnlufanssunisiseusuas
\RendoeriussaumnivedinemansnisaeusssumRveinemansiasmsiseusssama
VOMEIANENS

Harrison and Treagust (2000) kusUszianveswuudnaewmuingusyasd

waznthiiveauuudiandld 10 Ussiamdail

1) uuudraesnnsrdn (Scale Models) Aauvudiassiagvioudisdnus

nIneuenuIndsUsuazlasaswedinidesnisainavuluwuuinaes
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2) LLUUﬁi’ﬂaaaL%qqﬂmﬁsl%iumiaau (Pedagosgical Analogical Models)
Aowuusaesfinanslassadsvesdsiiliamnsadunalilaensedaidnvasadouwduwuy
FRUIR A WALLaEI I UaN vz 1AL

3) wuwdraesdeyanwal (Iconic and Symbolic Models) Aouuudiansd
Judnyd ﬂwaigmaumiﬁﬂiﬂ?ﬂummmLwaa%maLLasﬁamiaaﬂmLUuLLUU*«Twam

4) wuusiaeadadians (Mathematical Models) Aouuusiassd
wansmuduRusmaluirilussduszneunas nszurun smsnen I suansleduauns
uaznsIn iwungMaedeuiitefiaomesiiudeulfidu Fa=ma Fadunuuiaesiiiu
UNFIIU

5) wuuaeINmaud (Theoretical Models) foutudansitadstuun
ﬁugmmaqﬁﬂwmzquwﬁLﬁaiﬁuﬂwsusﬁawaw%aaﬁuwa

6) WNUTILKUALAZA519 (Map, Diagrams and Tables) iunuusiaesd
Husunuramuusnudunimazauduiusithissuausodannsazsuunladied
anuwaur Juaeedln

7) WuudassuulAnwaznsEuIuns (Concept-Process Models) 1u
LUURIA8TEUNNTE3UNENSTUINNS UMUARANISINE AR S

8) dn1un150i51809 (Simulations) Wuwuusassiwaeulmlneuans
ﬂsumumsmmwmmauL,LavmmﬂiumsmmmLéuwla%a Jorrekilfudunsenetinuay
nsndau

9) wuudasmenuAn (Mental Models) iunuudranswosyanaiiin
MNNTTUIUNI TNy

10) WUUSA0I9INMIFAATIEN (Synthetic Models) ilunuusassdi
TnSeuasWukie SeusuunBeunine emans

Gilbert et al.(2000) lguUsnuustaemanmsdusunuvednuue fiddey
YoaUUTIaody 5 UssLandedl

o

1) wuusnassfiudng (Concrete madel) Lﬂumﬂ%’i’am 3 AALAZYINN

Tan i Ay Wy qumaaqsywlwaLaEJuLaamamuwwmmnwmamnmam
2) wuushaesduniwm (verbal model) L‘lJumiWU@Mi@ﬂ"liLstEJuﬁ
U32NaUNISUITEENEINULDNAN YA ANUAUNUS A UTEWINAILENILNY

3) wuudaesidudeydnual (symbolic model) Wuynvassianie

AN YINLANITEANAIN NAINFEASUIDINYIAERNTANNITLAT LU NYTDILAE



20

4) wuushaesTidunin (visual model) Wunslénsmunuianndidu 2
i waznmdeulmiuunudwandasasiamnand
5) wuudaeafidusianie (gestural model) Wunisldsrsnmeviody
wiwessamelunsuansduinSeunfouiiiewaninisiadeuiivedlessulusewinens
Aaujnsendidninslad
Nicolaou and Constantinou (2014) leuusUssianaeswuuitassoanidu 3
Uszam adl
1) wuusaemenuAa (Mental models) Wunuusiassdildann
nszvrumsmstliyyesyaraldsuussaumsainnanumsnilg uuusaesssnnieed
msufudeulpenisinnsananunsaiiufuaniuniseimsenssuaunsl
2) wuUs1aeenaslusietd (Conceptual models) Wuuuusiassiiil
Anwdiusfunsaaluviriiasauindmermansfiduiisansu wuudiasssaam
Jasetuly siAsediorfunsAnwmeifnemand Wowansdsanudnladieatu
Usingmsainse aanunisal wazthlUlgdmsumsiesgiuazadadvioue
3) WUUSIARIINIINEIEIEns (Scientific models) Wuuwuusiaeefiiesiu
s3sumRveInenmans dadusunuanudedilasunisutannumang snazegluguuuy
vos doydnual wazdurdesiiodmiumsiannamnuivsenmsveaeunguinsineimans
Jong et al. (2015) FuunUszanvedkuUTIaIunIssen; newuadu 3
Uszunm il
1) WUUSaeIIRneImans (Scientific models) vianeda wuushasad
Uninemanslgdiunisesuiy
2) WUUSIaewmeAuAR (Mental models) ueduigupatinisauly
Usngmsalfl Az
3) wuUSIaeITuantoan (Express models) Usenaulumaiuuinao it
1luvimtl (Conceptual models) Wazhuud1aInNAtInFaEnT (Mathematical models)
Bryce et al. (2016) LUauuus1aesmedingnesnidu 3 Uselanmunisie
Meguiinen neflsigasdon fid
1) wuuasugenienan (Concrete models) lalA AaunuauAnlu
anwag 3 0 Wy wuudiaemduleves Watson wag Crick Wudu
2) wuustaeadaluviay (Conceptual models) A nsdeansidsniw

VI0AMN L9 LHUANALOWLE LaznsmiuaNnIswanisenvasduneluwad [usu
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3) wuudasadendnmansd (Mathematical models) léun wuusiaesdi
WAne deyanwaliTanT I WU NTIMLERISATINITIATYAULITEINUYZIE WINVZa Lag
awenadusnaeileaadin Judu

Bryce et al. (2016) lALUIUTELANTDIUUD18 09198 INe 1N s LUTlY

TunsGeusdrivereend 5 Jszian fedl

1) wuunaeadegusIsu (Concrete models) WU WuUTRBIIN BN
BN VoI wuuTaesRuiTukanIsE UL Wby

2) LUU1A0uFINwT (Verbal models) (i N15uUssenaiefulassadis
99 Mdue mausseslaeIouiisutestnvesuniludiugunsaillddmiususeniu

I £

DIMTAN 9 LU Tou dou mziiey 1 UuAY

[ v 6

3) LWuUIaeNdeanwal (Symbolic models) 1y n1slddydnwallas
| ° a = & v

aunisunglunsmuiuaIuiLeada WWudu

4) WUUIIABRTININ (Visual models) WU ANLEAILATIASI9BIRLEULD
ANLEAIMAAUBIMNSVRER S uTinng o 1 usu

5) LUUINADWTNINIG (Gestural models) vy MSIYLBLARINISLAADUN
wWUUeSadada LWuduy

INMIANYIUTEANVDILUUTIAY aanTaasuledn Usenveswuuinaosiud

wanvanegUTuegiunuanlglunisdiun Fauuitaeidnluidazinaeiiiaiuionan

Y

[
= 1

voshuuaesuediunsihlulduinuuinaestiivanedediunameldlunisieans

o a & Ay I v | Yy ¥
Waue a5u1e Ysngnisal ngud) Nldaiusaseaiiulamenualatatianudilauin
897U Inen1539ensitlazlduseinnvealuudnassued Bryce et al. (2016) 3 Useianain 5
Uiy lakn kuuT1a99893Usss8 LU0 840197 ULaglUUTIRBATININ 1H18397N
LUUIIAB9Y9 3 USZen i T aduisneduazadnnna odnuslamnazlalunisiniae Aeses
lastulguuazansiugnssy

3. ANNUANAYTOILUUTIADILAZNITAT ULV A0

v v '3 a < = o Aa o w
msiuIaulausIng N seinaeeTTuE AL Tunilsdnwagniianud Ayl
a wa a 6 ) o (% a Y 4 .
MM sUJUanainereansuasdudmungdmiunisiseusingmans (Schweingruber
et al, 2012) usoglsiauusngnsaimesssuriiunes nuullasnsadunaniousaiu
lalnenss Mieealinugudaunan1syinAudila (Bryce et al., 2016) Unineransdsia

AUV NRNNBTUIHUTINGNTUNINETIUYIR IEHIUNTEUIUNITHUAAINNNNY
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ToyanlaannsfinyAuaii viseteyanlaainnismeaes (Gilbert and Ireton, 2003)
wuuassdlngyinulunadnemansiegmeriu 2 dnwae lawn 1) wuudtaesnldiie
aFUIEAiUsTTUYIRveLlanTeazBt AR laNe I UsTINY R wuudiaadludnuaell
= & < N e vo [ a o ¢ a X 1
JadupIesiionlddmiumansrraeuanuigy viueUsIngnsaiizintulusuanHu
aa a s o ag v A < = A o v « a
Fnsmeinerenans wag 2) wuudnaesdldiiveiduinsssdledmiunisdeaisuazasuny
ANUSVuY sedsinIneransAunulUuAARDY F998IBHELNTAINNINNY
Weeans Bryce et al., 2016) Tun1sanmsiseuineiwine meansya iyl daduianssy
Tueassunndunsuuiniaineimans waslatinnsuinisasawuudiasnldlunis
Jamsiseuslureaseu (Krajck and Merritt, 2012) Feazvhlvigisauladnisaieninuing
Weeans MRS euinANIANNLARAMIINTY karaInTdeasANiANla
tuludeiaula masnaudilanssuiunslunisinuvestinineimans (Schwarz et al.,
2009)

N133ANTsSeus NN st uUIaesnITuazinUsEANSammTule
wuuaswltdsmianunsadunatazliannsadunalulsingnisaleng ¢ duldun nisld
wuudnaesitueiunsusngnisaininvuluesn wasianudoiioaudadagiu wu 5o
Yo9TIMuINIg uazn1suendivewivluefe (Continental drift) naamauuniseuniiay
Fudou wardisgavidunveilovnuinivieglusuwuunanunsainlalaneyy
(Windschitl et al., 2008) n1sthuuusiassnltdlusedndinerdiauddeduseiaunn

1 ¥ ‘&/ Y a U ! o 1 o
oAl veisuy (Bryce et al, 2016) F39819 VOUUUTIABY U LUUTIADS
aneloomis msneiuLuns FadusnuninansealdlunsyiusnaaAMsAaeInNISHEY
g wuudiaesanvarlasas1avesfidue Nlanvasiiulundes wesuuudiasenis
mﬁauﬁmwgﬁmmﬁ vJudy (Schademan, 2015)

lpgasuudn wuudiaenludsimeyibiiannudile uazirldgnisesuenay
Mugysingnsaiiianududeuanglwuuiidilaeanleglugduuunansadilalaeg
X 1 o (3 [ A o 1 a v = LY L4
YU ghrunisaiwuuiasadunsguaunmsitlugnisesusiinlanesiu Ysingnisel
TudmeneanuidilalaemdeansuuiAneenindiukuuIassiyaaaaluainse
Wlald Faduthmnedifydmsunsanuiias Nuidenemuineidans (Nicolaou and

Constantinou, 2014)

AMUAINI5D IUNITESUUINABY
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Turniddedldudasaiunsiiauemnuannsalunsadiswuusiasseendu fil
1. AUNLIBTOIANEINNTALUAITAS L UUTIAS
nmMsAnwlenansiiierdesiuanuansalunisadiauuusiaes
tinivmsuaziinnsAnyiinenmansseymdmineafumsaiauuudiass Ao Modeling
waz Making model Tngldanumnevesnisadraswuusians wagiinnsldmnumungls §adl
National Research Council (2011) lalsmnumuguesnisass
LUUTIE89ne MEeanslian Wunisudauasuiuusswuudiand %aﬂwé’ﬂﬁugwﬂums
UFtRMe Inenmans daazihlugmsiannmnuinmeanemans
Hoskinson et al. (2014) lal#ANRLN890INITETNLUUTIADINIG
Anermanstiin iWunsasauluim (Conceptual construction) fitaeviaaudila
Aerfuszuuiiiianududeunazeionn Ingnsaiauuuiasadunszuiunsiivsznause
nsasarnsiduuuTnass
Nicolaou and Constantinou (2014) lal#numsIgveInIsasna
wuudraeang 1991 Wunsruiunisadhsuasimunuusiaswndneimans Jeeduady
M3 BouingmansvestinGouieafusluieg nsvuiuns uaznisfaununseuing
Rerfunsufianmanenmans
Gilbert and Justi (2016) TAlHAILTNEVDINITASUUUTIADINT
Ineranstiin Wunszuiunsvesnskanvseas1suuass lnanseuiun1susenaumae
NSl Warn1s Wam UMNEURILUUTNABS
aovudaasunisaeulnenransuazalulad (2561) lalianumune
Yoin¥EN1saLULTIaes (Formulating Models) 4afe anwaasalunisadauasldasd
ﬁw%um,ﬁaLﬁaut,ww'%aa%mwsmgmmﬂﬁﬁﬂmﬁaaﬂﬁ] WU NI ENNTS LHUATFUA M
amiedeulvy saudsenmiansalunsthiauedoa uwafa AnuAssUEaAilelsiBY
Wnlaluguresiuudiassiuusiig 4
INMIENYIAMUALEVBINTATIUUUINR09 a3uladn anwanunsatuns
aauuudians vanefla msaedsliinanunngmssinsedsidnuvieaulalieenunlugy
#19  AaenIuALEENsalunsausTeya WhAn AnuRRTIVBeN LilelEBuTlagy
YDIKUUTIABIAN 9)
2. 99AUTENDUVDIAMNEINNTANITATUUUTIADY
PInMsAuAmenasLazATeRietemeinimnis wazinnisdnw

i
v a

ermans lassysauszneuresnuaansalunisassuudiaeal dedl
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Chang (2008) laszyiitesAusznauvesruansalunsasuuudIges

Fauszneudeesusznaufiddy 3 Uszns fie

1) avudnlaluiuudnaesiuuuiassianuduiusiualuviainig
WeAans

2) MeFsuiuarnsauuUSans WethiaueUsIngnisalnig
WeAEns

3) msthuvuiaeslllduitymmsvhanudlafsafuusngnisal
nsidoules waginnLUUIaemMIIAIIAR

Hung and Lin (2009) ldszyasAuseneuvesanuansalunisas

wuusraesidseneulusie 5 esfdseneu feil

1. M3ANKUUTIEBY (Model selection) lngiasaudiulsenauves
FEUU UM N13919B9 kagANMUMINZaNd M UNITa3 1L UUTIa0Y

2. NM3a319UUA1aed (Model construction) HIuN13ANaRN
AMUAUITUEVRIAINUT NLuViF wazng

3. M3NEIUMNNGNABILUUTIRBY (Model validation) H1un1s
Milaflanaenades mnuauysal kazAaiiBsosUUTIa0e

4. MIAATITRLUUTIABS (Model analysis) MunsAtiedesuseinu
neadamans uaznslvivanaiiaenndeuaynsiiu

5. mythuuudaeastuld (Model application) laganunsnseytodnin
PamiAnTu YeULInTeILUURIABY LAk TuAlY

Schwarz et-al. (2009) lAseysaAusznauyaInIsasNuuUIIaeeid

Usznaumemsugudniunsasianuudiass (Practice of modeling) Wagau3ige0d

171 (Metaknowledge) Fsiisneaziden Asil

A o [

msURtRlunsasuUUS 09 Ussnaue 4 Assuiunsiiddty dail
1. M3asauuu1ans (Construct models) fidonndosiumdnguiay
nouiilians e5u1g Wievinuneysingnisel
2. mslduuudraes (Use models) iilolkans a5une wagyinng
Usngnisel
3. MaUIeuiisuuazUsziiiu (Compare and evaluate) AINAINTT0
yoauuUaosfiunnesiulugnvesnisuaniaugndeILarnsRsANIULUU RS

Usngnisel
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4. MsUFUUTIUUTIaRS (Revise models) titeifisdstandamlunis
o5U18 uazviune fsanifeiumansaiiednvazvesunngnisaliiufis
mmﬁlﬁmﬁ’umsa%ﬁqLLUUﬁﬂaaﬂL‘%qaﬁmu (Metamodeling knowledge)
Pretuz tinGsuefunsuitilunsadaiuuiaes wagdeliinouanngnanauw
uazUseiiu Adiaulaldegneiiszaniam prwslunsadsuvudasadsefmuuiaiu 3
aAUsEnay laun 1) 535uwATeMUUTIARY 2) TnQUIzaiAvathuUTIaes way 3) o
dmiudsvidiu warUSulsamuudnaes
National Research Council (2011) na@1771 N13a318kUUINE83 (Modeling)
Guaa‘ﬂfﬂL%&Jumm*mLﬁmeﬁu&gaLLGiigﬁUUizauﬁuTué’ﬂwmzmauwmﬁamv‘?jagﬂﬁﬁm AN
yauuuassasdiunionw 1wy wuusiaessnvedu Wudu WedniSeueylussdugsty
wuusiaewesinGeudauduuus eIty Wy uHun kA ssTinsevhvioTag 1k
warldsryesAsgnautaseuaasaluaduuuaesdwsulinGeuseiusng 1l
1. dniSEunge K-2 Usenaunignuaninsnges 3 Anua1dnsa Ae n1s
#519LUUT1a0Y NTIEUUUTIABY LagNTHAINILUUTIADY
2. UNISWNIA 3-5 Usenaumeauaunsogay 4 Auause A n1s
#519UUT1889 NN5LUUTIARY MSWSHUTBULUUTIA0Y kaENITRRIUILUUTIRY
3. UNFEWNTA 6-8 UsENaumMeAINaINNsnged 5 ALaIN15a A9 N3
#519LuuT1ae MIlEiuUIIaes MSUIEUBULUUTIa0Y NMSHAINLUUTIAY uae
UFuUsauuuinges
4. dniSeunIn 9-12 Usenaumenuaunsoges 6 AuEIuNsa fs 113
aiauuuIaas Nstdiuudnaes MswSsulieuluUImes NsmEIUUTIaes USuuss
LuasagUuiUAsuluUTaes
Nicolaou and Constantinou (2014) lassyasAuszneuvesamsainsaly
nsasnuUIaonty 2 ssddsznounan fis AuENnsolunsasLUUTaesUsENaUMe
nsUfdAReIiunsasisuuUTiaes (Modeling practices) way aaaiidsofuny
(Metaknowledge) Tafisreasidon il
1. MsuftRiAefunsadsuutiass (Modeling practices) Usznauld
e 4 8aAUsENOU AB N13a319HUUAIREY (Model construction) n1sldkuudnaes (Model
use) M3iUSULIgULUUTIARY (Models comparison) agn15U5uUsUUdaes (Model

revision)
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2. Anafideefnnuieiuuuuiiassuarnsainauuudians (Meta-
knowledge about model and modeling) Usgnaumeaius 2 Ussinv As Auslas
afuuAeiu nszuINNTAILUUSIADS (Meta-knowledge about the modeling
process) $3na13a mmmmamaaﬁﬂL’%'auiuﬂW'ﬁLLa@aLLazazﬁausﬁu’umuﬁﬁwé’zﬂuiwm
msaauuudas waznslsndsanulunisaiisnuudiaes (Epistemic knowledge) Bl
mudTuSY sssimAvesluUasuaringUsrasdveuuuTaalar A uUsslovise
N3 UUTIRDY

NMIFNYILALIATIENDIAUTENDUVRIANUAILTARATILUUTIAB WU
ANNEINTAUNITATIMUUTIAIUTENEUMIE 2 B3AUTENBUNAN bAKA 1) inwenI1asng
LUUTIA09 WAY 2) NTPUIUNMTANILUUTIADY T1a3dUsEnaUveInNTEUIUNTaTIuULTAeq
faruuanisfuliuegifuinnsfnuinermeansldimunasdussneuld 1. n1sada
wuudiaes (Construct models) MiaoandaiuvdngiuLaznuiiikand e5ute Wieviie
Usngmsal 2. mslduuusiass (Use models) Lileuans a3une wagihuneusingmssi 3.
nsFeuiigunazyseiiiu (Compare and evaluate) ATIMENLNTIVOIRUUT @B UANAN
MiluduveinsuansaugniaiagnIsiasan Ui LT Ingmsal 4. Msusuls
wuuUdaes (Revise models) Lilauianlsz@nBainlunisesuns uazyhung fansaifeai
wnsalniednuzvesUTngmsalifiudiy fenideadedldvhmaiannauanusaly
nMsafauvudians 1) finuznisaiauuuiass Ae arwansolunisaauuuiaeaiiely
TumseBungusingmsaifianla fashonvumeasuanuannsalumsaiisuuudiaes Taodl
inausinslazuULLUUTUSnATidRYasHnaIN Jackson (2001) ua 2) AsvUIUATAiNe
wuuiiaes IngthesdUsznauteinsyUIumMsaauUUiaesues Schwarz et al. (2009) @4
Usnausie

1. M3a¥1auuuiaes (Construct models) fdanadesfunang uuazngus
fuany e8uney videviungUsngmsel

2: mslduuudrans (Use models) iitolans a3ute wazyiugUsingnsal

3. MaIouimsuuazUsziiu (Compare and evaluate) ANAINNTOVDY
wuuiaesiuandsiuludiuesnisianinugniios uagnsinnsanguiuuves
Usngnisal waziweusingnisaling

4. M3UFuUssuUUSIans (Revise models) ilalfisszansamlusiue

e ATNAEITULMANITA! MSeanwarYeIUsINgNIsaliafy



27

le191neefUsENaUYRINTEUIUNSES UL ABEiALa ARADILAT ASIINLTUN SRR
fiduidenld daasvinliazmnlunmsiawagysziiiuanuanansalunsairsuuiiaoses
Uniseuy
3. WUINNINTIakagUs el uAINE1Nsa l uAITES1LUU1a 9
PnnsAnBIENasLazsAse e testuns oslouazinasilddmiua
AwEansalunnsae fal
3.1 N15UTELHULUUINGDY
nsUsdiunuusians Sfegnensiauasinaeinisysadiu feil
Bamberger and Davis (2013) ¥N13IALkazU I Ul UUINa04TIN 1 ILaE
LuUaadInnsniunnslitndsuIaLUUSaee5es nAu M5BV wazLsuden
U MntusesrUseneuvesnsUsediudy 4 ssdusenou Ae
1. N1¥95U"Y
2. MslSeuLiigy
3. anuduunusssy
4. N1358YDIAUITENBUVBIUUTIRDY
Lantz (2004) laasaeiuuusetiiunisasnawuuidnaashuuinaumnisuseiiiu
(Scoring Rubrics) wuanaumeasnidu 3 szau fe & Tl wazemsuiuly lnefitniSeuwazag

[

Jugusediu ien1susedulsznaue 4 51913 el

= 4

1. wuudnaesuanstayangnAevselyl

2. WUUassLanveanavaTineIn T aue ey

3. WUUIEeanlade

4. WUURNaHENEIUANIZAN d¥01n aTiSauseY
3.2 WUUVIAERU
1 "ﬂ‘wmzLﬂufﬁaﬁmmﬁﬁﬁayjaﬂizﬂau Ingdnwalzvostaa i uwuuLRa
AnaUlAEN1TIINLUUTIAD LAY AIBEUIEANM DU

Chang (2008) &519UUNAdaUANNAINITIUA1TES LU el nglgus N

Jugu lusesnnmzlaniou daegresielull
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ndgmnieananzlanisu dninermanslansiageulssnuniuase
a o a o i 1% a X
gaumgivadlaniiimavaeunlas lulagiunsmsuaivgainnniglandeunaduainnig
Uaseieisounsyan Yoyaiuandlunisnmeuualssnu wasinaindinainlsanulut 2005

IMDUADNNAIRE bUT

eytiasng g | J . y o
fine A fine B fine C fine D Anapu 9
PUIALTNIY
gy 45% 10% 35% 5% 5%
RAGEN 35% 10% 30% 5% 20%
L8N 25% 10% 25% 5% 35%

1. 29ALKUAN (U WS 29na) LieuansnUduRUsTEnInaInves
15991 (ve) nane 18n) wazuia 4 vila
2. IMNLRNURINNALUTDN 1 39T UNgANUFUNUSTZNINUSUIUY99 1599U

LasWNd 4 Yin

Jackson (2001) laansagranmuainisifnzuuunuudassmiduniniatay
a v = I3 a a @ I3 <@
ANS95UNYVDIUNLTEU IﬂaLUuLLUU‘UﬁzmemugusﬂmmmwﬂLLﬂxﬂﬁsLmuaamUu 3 ULy
= ¥ o a o a = 1 1y <
AD 1) ATNINA 2) AINUADAAADIVBINTININALATAIDTUNY 3) A1DUIY BILUITEAUDDNLUU 4

SLAU AINTIT 2

A1519 2 FBEINAMINITUSLEIIUAINATLITALUAISIANN (Jackson, 2001)

AU 518n5UsEIaIY
AUFIUTA NN AUHBAARDY AnasuleY

NANTNWUEAINIS ABsUNEARAARBINU | A1aBunellnluawy el
WaguiUasnsiiuln | a1wnna seuMsiUAuLUacues

= Y a = o

A SAGRERIGEIIRIEN Y PaoALIANNNTN
RRRVAITREINIEGY Auradanlugnisd
Usglowd Tuidu lduan visesuldife 9
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FAINTITYNVY TN
DU 9 MneTasluus
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NINIALEAINIS Man1nlidanerdns ANSUNYRA
msUTuYse | Wagunyas nuAeduny
AAALARDU
o awaliaonade NWARASANDTUY | ANBBUILER
Tainiau _
A

3.3 N5UTEEUNTEUIUNTESHUUUIA

n3ianazn1sussiliunszuIumMsuUialunmsasisuudnass lnelfangng

P A o X
LRUNNISUSELEY A9l



WNUNNITUSEIUNTLUIUNNTASIAL ITUUIADY Ay 2) LNUNNISUTLLIUNTZUIUNIS

UFuUsahuuinges

A58 3 neutlunsuseifiunsyuiunmsasnaag lguuudians (Schwarz et al., 2009)
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Schwarz et al. (2009) leiwuanauginisuszifiunszurunisufifesndu 1)

NOANTTUUY

1) dnissuadeuaglalvudassluveuiunvasnisdielunisan

2) ﬁ'ﬂL’%&Ju‘ﬂﬁmm’jﬂﬂiﬂﬂgmﬁaiuazLLUUf\i’waaqﬁmmﬂmmaﬁmm
A0nAABINY

3) TiSeuasuadldiuusaeitenemaalydiieafunginssy

wsaUsIN N30

1) dniseuaduaglduuuinassivanaisiiossuiskagyinung
Y} el A v
anuEUIUIINgNTINNE YD

2) dniSeunesimuuiaeaduesesdionaunsaaivayuaufn

WNeatuUsIngmMsainietwazysingnisallvg

32) UNSYUNIITUIMINADNLUNITAS 1L UUTIADIINAITIATIZA

ALAULAEIANDY VB UUTIABINRANF T UlUNITES U BLazYIIUY

1) dnseuadauaglfiuudtaeaiialaniiazasuieineiunis

NnTuYeIUsINgnIsallagN1siaNsanTINiunangIuline1des
o ] ° & A oA A v a Y

2)inFgudesiuritneaiuasetiedoaisnnuinlaneaiu

Usingnisalinnadesesdiedmsumsatuanuninu@n

1) unFeuasagltuuvinaesieuansisdsngnisainds o
2) dniSeulianunsanenuuudiaesduasosedmsuasnnug
Tl usivesimwuudnaeudunsuansdsddudadmauaaendiiv

U5INN13NELN
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NOANTTUUY

1) dniBgunansannIsUasuLUadlukuuInaawiianmuIN1sasune
Aok ) P Y] ° A A A
NATUNBUNTS ATUANUAIEvaNg 1Y huuTaeaniudsulladiie
WAUIAUNAZOUAUMENINIINUTINN 150

2) UNSeUUSEEIULUUIaDIAgNANT A NBEIINVDILUUIIADIT

ANUNTONRIUIANDTUIB WAL NSYINUIENLUTZENTA N

1) niFeuluUsnuuaesivanzauaenadefiunang u tie
WaAesuY

2) thiFsufisulflsuluudians nnsueaiiuesAUszneu
uwaniaie mnduiusTvangausousIngnaininn wagd

nalnlun1sesureUsngnisainmnid

1) dniseuuiudsauuasdasduegivteyailasuainag nilade
wsaLilow U1NNTINTSARITANIINMENIWNLASURINUS NGN308
wsanalntunisesureusingnisallg

2) UNEUUES19N15UAS UL UALNDNRIUNITIUAZLAEN AUTALIU

A a

LLazLﬁﬂJLawa’a;ﬂa TAgUsIANNNNTHATUNIANBSUIBNIUTLANT NN

L3

VYBIHUUINADWTBANLMINE NN N LTI TEIN Y

1) dniseuldmandviuuuinaesiuasuiuasazihlganusl
tniFeunnngNgliuwuuItaedluldvesruanysel lagldiansan
< o ell A a

DaAImaUNgNYIONRN

2) UNS8UUI UM UBUUT A4 NoUTUMUUIa DY

Baek et al. (2010) ; Schwarz et al. (2009) iﬁﬁﬂUWﬂaiﬁLﬁaﬁﬂzﬂﬁzﬁudqLa'%:umﬁ

A9 UVTIARIMOINEAaRsS YRS s ulusEAUUSEOUANY LAaZNITESILUUINADI LY

szaudseudnululasainisniseeniuumsasisiuuaediiensiseuiingmans

(Modeling designs for Learning Science: MoDeLS) Tnafin1seanuwuunisuseiliunisasng

o 1 [ 1% A 1% Y . . . ¥
wuUIaadlaguusaandy 2 AU Ae ANUNISESS (Generative Dimension) kagm1UN1T
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Jsuaou Wunginssutsditanmsasisuudiassmaineimansineiifegens M9 5

LA M1919 6

A58 5 FReg1anuein1sUSEEUATEUINATAS 1L UUS I8 0N INYIFNERSATUNITES NS

LUUYNa89 (Baek et al., 2010; Schwarz et al., 2009)
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LUUY1899 (Baek et al., 2010; Schwarz et al., 2009)
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3.4 Lyudunel
wuudunwainldasuluiinnusidednulunisaiauuuinass (Meta-
modeling knowledge) lnaau3d8a89 Grosslight et al. (1991) Tduuuduntwailunns
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gaunuAUARTILYRITNBBUABIAUSTTNY RvRILUUT a0 INemEns wagnisiaun
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seduT 3 33ﬁuﬁﬂszﬂauﬁmﬂﬁwé’ﬂﬁmﬂm 3 Usgn1s Ao
1) wuudaesiigdnsduauayunisiauuaEAgoULLIAR
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@i AZIUY (16) Souaz @i AZLUY (16) Souaz
1 10 62.5 21 9 56.25
2 10 62.5 22 9 56.25
3 9 56.25 23% 13 81.25
4 10 62.5 24 8 50
5 10 62.5 25 9 56.25
6 10 62.5 26 10 62.5
™ 12 75 27 9 56.25

9 56.25 28 8 50
9 9 56.25 29 8 50
10 9 56.25 30 10 62.5
11 9 56.25 31 9 56.25
12 9 56.25 32 9 56.25
13 8 50 33 8 50
14 8 50 34 9 56.25
15 9 56.25 35 9 56.25
16 10 62.5 36 10 62.5
17 9 56.25 37 10 62.5
18 8 50 38 8 50
19 9 56.25 r

5] 9.2 57.50

20 9 56.25

* 913y TN I UNT AL LU UNULN NS 08AY T0

21NH1519 10 HUNBEUIILIY 38 AU JATLUNIRALUBIAINUAINNTO MUNITES S

LUUINADINNISILUUNAADUWINNY 9.20 fefldniSeuinunumsasay 70 31U7U 2 AU

Andusesaz 5 LaziniSeunluiunueisesas 70 91U 36 AU AnuSesas 95

'
wa a

2. 1995Uf)UAN

2.1 UL (Plan)

1) Anwlaseaiamdnans nan1siseusidemnagyinnisasy
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2) ahaedesileldlunsids Uszneuse (1) uunsdnnsSeuslaeld
wuustaeaugm S0 9 unu 29957 1 WHUN15IANSeusTmIY 3 wa lldluns
IAN5IFEUF (2) WUUNPFDUANNAINNTALUNITATIHUUTIADY (3) wuuUsslliunseuIuns
adanuusians (8) wuuduarsaiingou waiesesdlefiasslulenassivine
Adenamsaaey

2.2 TuURTR (Act)
urun13IanTsiseusIaua 3 uwi lWldlunsdannsiseunisaeu e
Usznauludeniiom sl
(1) wwuil 1 59 U1 wazviiavaslaslaley
(2) wnudl 2 Bos daudsznouvastasiula
(3) wnufl 3 15309 NSAUNUATHNUTNTTH
2.3 Sudaunman(Observe)

1) BWUUNAFDUANUAINITOIINTAS 1 UUTAD9IUIUY 2 Uo lUnaaeu
mmmmsa‘iumia%ﬁaLLUU'«j’waaWENﬁfﬂSawé’ﬂé’%’umié’]’mmﬁﬁaui’mamaﬁauﬁ 1

2) duuUsdiunsrurunsasanuudnasslUUseifiunssuaunsasne
WUUINaD989nLS YU

PNNSNAABUANEINNTALUNTASIMUUTIA89 wazUseiliunsyuIuns

a51akuuT1a99 TuneseuUUaN 1 IUnSeuNTaziuLTININUUYAABULALNTEUIUNS

A5 UUTIADINIANTS 11

A58 11 AZIUUAINAILNSTOIUAITATNLUUDI8 09U ItAlS B Y

e NSEUIUNITEZN .
@YNUNLIYY | wuuNAgau (16) . 9 (32) REGH
lLuvaI8e9 (16)

1 14 13 27 84.375

2 10 13 23 71.875

3 13 11 24 75

a4 13 12 25 78.125

5% 10 11 21 65.625

6* 8 11 19 59.375
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A9 11 (9w)

e N3TUIUNITAIIN .
RYNIUNLIEY | LWUUNAERU (16) , 37U (32) J9uaY
HUU1899 (16)

8 14 13 27 84.375
9 14 12 26 81.25
10* 10 11 21 65.625
11 15 13 28 87.5
12 14 13 27 84.375
13 11 13 24 75
14 15 e 28 87.5
15 13 12 25 78.125
16 13 12 25 78.125
17 13 13 26 81.25
18 14 12 26 81.25
19 13 13 26 81.25
20 14 12 26 81.25
21 14 11 25 78.125
22 15 13 28 87.5
24* 11 Ll 22 68.75
25 14 13 27 84.375
26* 11 11 22 68.75
27 13 12 25 78.125
28* 9 13 22 68.75
29 12 12 24 75
30 14 13 217 84.375
31 14 11 25 78.125
32* 11 11 22 68.75
33 11 13 24 75
34 12 12 24 75
35 15 11 26 81.25
36 13 13 26 81.25
37 16 12 28 87.5
38 11 13 24 75
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A9 11 (9w)

e N3TUIUNITAIIN .
RYNIUNLIEY | LWUUNAERU (16) , 37U (32) J9uaY
HUU1899 (16)
Aade 12.69 12.16 24.86 77.69
Sovay 79.34 76.04 77.69 77.69
drudeoauy
1.89 0.84 2.24 7.01
UATZU

* yynededniBgunazwuulltunuSaea 70

9111978 11 nuhidnSouniagiuusINNLUUNAGULAN TEUIUN AT
LU aeIN NI Toray 70 S1uau 29 A aritnEeuilinunusifosay 70 S1uaw 7
AU dAzuuuTRIRANYINTY 24.86 Anbudesay 77.69 Wlefinsanuemfungiuuainnsvi
WUUYIAGOU HaYATLULNTEUIUNTASIUUUTIADENAAZMUL (1) AZWULAINNNTNAGRY
anuannsalumsaialuuiasmestingeudvldnnsihuuunassunuudnlodou 2
fo vdandldsumsianiseulaelfiuudiasadugiu $1um 3 uwunsdanisiseus del
tinGeuiiinguuadevesrtlaninsnlunsaiaLuUIaeRINLUUMAREYINAY 12.69
AZULUNTPUIUMTAIUUUTIABIINMIUsiunssuIunTad uuusIaes vesinidouty
fsenfnwn il 4 espifiunszurumsaitsuuudiass 4 ssdusznou Ao (1) msai
WUUF1aes (2) Mslekuudnass (3) msussdiuwuuings waz (4) nMsUsulgawuuinges
TngthazuuuYeLAazna) (@andntungu v 139) delazuuuindsvesnseuiunsaing
wuuIaewiiY 12.16
3) nsdunTyaltnEeY
TnedunwaitniSouiishegisdinou deil
(1) diSeulsinsauinazsenhieya Medepnildudiaziiun
wueluguuuule waziniseudiulngalilainsadisuwuuinaesesninta wastiniBeuasse
aovafaoulagliifinisaesinndou Teannsnususnandmeuatnuuuduntval fail
« wylaiimyei@susenynlusuuuuluy weansifleuaudu ioudvenitlal
iTsusanuuUlumiounu...”

(UnFewanhl 26, weAInlew 2562: dun1wnl)
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o

“ yladuladwhuuuiiduasgnivg vyaeavanauagneu a1ugnnudsasyi
mufAguen...”
(HniFouaan 6, wyAInIeu 2562: dun1val)

(2) YnBSgudalinsruinazaoan ludulavesuuiiassdsaznu

P3owN e84 aNABILNNEITU

Y

y I = A av oA Y] ! ’
...u’mz@ﬂqﬂm@\‘iL‘W@u’l']llﬁ]g‘liﬂlllLW@J@‘Uﬂ'Uﬂq&ILT]...

(UniFouaan 6, weAINIeY 2562: dun1val)

PNMIFuNealinEey wutnseullylunsianudiladeys

waznsUsuldIunluwuuTnaes

2.4 azviouna (Reflect)
HAIINNITVAAOUAINENITA UM TATIRUUTIAT N5UTLIY
NILUIUNITATIUUUIIARY waen1saun waitnEey delaiiengAnssuesinEeuninuain

[

nsviuvasinieuluraedansseu; waensTuiaNaNMIIANIRENIIYINNITIAT L
Hamn naitlfuens foil

1. LLNumﬁfﬂﬂ’]iL%EJuiﬁ 1 Thideuiiamlumshanudiladem
uazmsthdeyasnuanslusUuuvrasuudaessmLAn uinsdansisoumsasuiiing
TiinSeuldaiauuusnosamsassaruadldlinSeulfduetned wiluusdunisaon
thiFsudsnslidosiinlaiazsonihedslsgns uaileligdundestingunasiunn thiFeud
nslvimnuailaiitosas

2. uumstamaiieusdl 2 diseudiasidamilunisvihanudile
Poyaua It ueanluFURUUYBMULTIARINNANUARYRITiNSEY tasdniFeuldiaaiun
lumsasnauuudiaes dnssudindinnuaulunsasiuuuiess wagausnass

wuuiaedldiadlagiinisaeuniuagiogas e nunisuiinsauAudoyaiiiuiugin

wasayaduinldusznaulunisasianuudnges

3. UHUNSIANSISEURST 3 dnSeuunsdiuianudilunisaing

wuuasuiieaduredeyanlilafinndsulagansalisuwnuninesniild wagtnSeuy
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3. 2995UFTRR 2
3.1 P9 (Plan)
yhnsUsulsudluusumatanisdous Tnefimsldmauniiotuus
tinGouiefinFeuAanrmaulauaraunsodaunaiiudainniauazinluuiulse
RRIRGLN ]
2.2 TuURTR (Act)
run13IanTsiseusiaua 3 i Wldlunisdannsiseunisaeu lag
Usznauludeniiom sl
(1) wnufl 4 Bos psdsznaumand warlassadnmisue
(2) wnufl 5 Bos ASTIaRIAEwe
(3) wnul 6 309 N1snERIA
2.3 Sudanm (Observe)
1) BMUUNAFDUANUAINITOMINTES 1 UUTIARIUIU 2 Uo lUnadeu
mmmmsalumsa%qLLUU'«j’waawaqﬁfﬂSawé’ﬂé’%umﬁmmsﬁaui’mamqsauﬁ 2
2) duuUsliunszuIumsasanuuInassluuseifiunssuaunsasne
WUUINaD9BsNLS YU
PINATNAFBUAINEINTAMIAITASIMUUTIADY WAz UTLTUNTEUIUNNT

a1akuuT1aes TluneseuUUaN 2 TUnSeuntaghuLTININUUNAABULALNTEUIUNS

A1 UUTIABIAIANGS 14

A5 14 AZLUEALEINNIALUNISETISUUUIA89UDE ALY

e NITUIUNIFETN .
WYNUNLEY | LUUNAERU (16) l 334 (32) J088
LUUIRBY (16)
1 13 13 26 81.25
2 13 14 27 84.375
3 13 13 26 81.25
4 14 13 27 84.375
5 13 13 26 81.25

6 10 13 23 71.875




A9 14 (99)

e N3TUIUNITAIIN .
RYNIUNLIEY | LWUUNAERU (16) , 37U (32) J9uaY
HUU1899 (16)

8 14 14 28 87.5
9 13 13 26 81.25
10 11 12 23 71.875
11 13 13 26 81.25
12 14 14 28 87.5
13 13 13 26 81.25
14 12 14 26 81.25
15 12 13 25 78.125
16 13 13 26 81.25
17 13 14 27 84.375
18 13 13 26 81.25
19 12 14 26 81.25
20 12 13 25 78.125

21 12 12 24 75
22 13 13 26 81.25
24 13 12 26 81.25
25 12 14 26 81.25

26 12 12 24 75
27 12 13 25 78.125

28 10 14 24 75
29 12 13 25 78.125
30 14 13 27 84.375
31 12 13 25 78.125
32 11 12 23 71.875
34 12 13 25 78.125

35 12 12 24 75
36 13 14 27 84.375
37 14 13 27 84.375
38 12 13 25 78.125
Aade 12.47 13.13 25.61 80.03
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A9 14 (99)

e A NILUIUNITATIS .
@INUNLIBY | wuunagau (16) . 37 (32) EREGH
HUUIa89 (16)
Sovay 77.95 82.11 80.03 80.03
drudosiu
0.99 0.63 1.29 4.04
WATZIU

1A 14 nuhiidnBsuifaiunsnanuuunaeUkagnsEUIUNNTA
Ui naeiSesay 70 d1uau 36 AU FdlfitinGeunlikiunasidesas 70 uavdl
AzuUUTIRABNTU 25.61 Anluieday 80.03 Wefinsanueniduazuuuainmsvagey
anuanansalunisaiasuuiaemdanniithiSeuldsunsinnsBeudluisesujiad 2 i
AzuuLAsYRIANLAINsaluNsa ILUUTIRBsINUULTIRAR UL 12.47 At (2)
ATLULNSEUINNSAI MU UTIARe nENRsURTRT 2 InBeuliasuuuadsvenssuiunis
asaiuuaesnniu 13.13
3) nansdunuaitindeuiifidiegnedinou il

(1) niFouansnsaasauusiassld uidniseulifinsdududeyaiio

AIRaeUANNgNFesesLUUTaefuteyatls wariiinGeuluumauaisuuuiiases

naulaldviuluia Wesnnuuudtaesaieiseaviduareuiiaeesuazldgunsallunis

A31991WIUNIN AINLERIlUUNAUNIBa] F19T)

“  BUUINanInaselisgasdenunn wagfadltnaruiulunsiiwrasesrlsenau
nNaNvaIAgaEyNEsdn...”

WNSPUAIN 38, FUINAL 2562: FUNTEAI)

“« ks
Y

Y

nagfpulIeunguivdulnufaggndes..”

(UnSeuavn 11, 5131AY 2562: d1n1wad)

(2) HniSeuiin1sUaNTILUUTIARIBINGUMILBIANTIBNNGY wazuanla

Tvpenguiieuvnesruseneuls Fwhiniseunsiuinasnazinisuiulssuuinasves
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§ @

naunwetegals Aeuansluundunial fadl

« o P ™ a = ! "
...WL'E)‘UL@GU’ENLW@u‘lﬂJNLUaNWL%@MﬁWHa@QL‘V]Nausﬂaﬂﬂqwﬂl‘é...

WNSPUAIN 24, FUIAN 2562: FUN1wal)

wanannsdunwalinsgungudwanenuirinseuilymliunisasns
wuuaes udthFeuannsaUssdiuuusaedld fidessliinginsaiidunaldludfugou
wagtufinnamsdanindouduildlunsinssitiym Tnedue il
3.4 duawiiouna (Reflect)
HADINNINAFBUAIINAINTOIUNTATIMUUTIAEY N15UTEIY

nIzUIUMIARMUUSIaes uarmsdunwaliniFou SslfiiemgAnssuvestnBuiinuain
nsvhauvesnFeuluruzdnnisseus waesmsduiiniansdnnisseuinyihnsinse
Py waiilduwans fail

1. wnunsdnn1sBeudi 4 dndouannsaaivwuuiiasindoyadi
mualWldATL widinsdinsaeunungtie wazannInukuLAgEonIaraaLUU A0
wuulalédhenues dniSeuluuanguiinsdududeyariufuniefyianliuszneui
foyatingliiiiteflazadrauuudrasswengu thiseuiinsldssoznailunsaauudassd
u esnnuuudassiitineudeniazairadunuuaniinidsddnadoutraunuluns
a¥s wivnenguiansinsnaisldlasanaaninmue

2. wnunsdamadousi 5 dndeulidnlademiteslndeuoonuly
sUuuuiaeadnies Ssiniufimsasuanuagiiieninuithleths uiiniFeudlauaziou
wuuiaeseemly dniFeuaauudaedistiunariiimualivasidenlduuudiassled
wanzauiunandiimual uastinGeulimssoumyivesduszneuvestuuiiaesiiiion
afainsuniell Saagiilimsnuiviagazuivlsuuudtassvesnguesnils waginisdudy
foyasnasunungilerinFouiidoad

3. uUMIIAn33eusT 6 Thiseuaiauuuinaesandeyaills uas
tihiBouairsuvudaesueanguliniumiidmual lnswuudassitnSouairsannsald
osueleilunnngu witihizoulifinsusuusaiuuiasmwestinGeu esniniFeuaa

wuuiaeseinguinesnnneagldlunsesuglvgitatnlala
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Pnduiinan1sannsiseus wasnisdunvaliniteu lnedniSeuinisuans

WOFNTTUMAIUUIN Uazauay (11519 15) §33elaasulgm wastaweuuimaunlvlunig

v a U a lﬁ' U
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Usunn

RUINGRALY

(57

2) vniseulusinazsesUSeuieu

Y

LUUI1a09vRINgURLeIR UL UL 4lS

2) agnnendIeg1e wazlidwuiun
v A < U v A
Uniseulusges 9 aunsematinSeuaanse

Wisuguwuuinaadla

4. Ha3N9AsUURN 3

4.1 Sﬁ’jmmmu (Plan)

MsUFulssnunsianmsseuslaeasiiinGeulagile wasinis

asungLloniiady wazassdoununSeulaLurluvuEInNITSEUS

4.2 FuUFTR (Act

WHuN153ANTssERiTa 3 i Wldlunisdanisiseunisaeu lae

Usenauluaeiilem sl

1) bHUA 7 1599 MSkUaTHE

Y]

2) WEUT 8 1599 TIWNTUSEAUY

3) WHUT 9 1599 TnTuszaulasiulay

4.3 sudunn (Observe)

1) ULUUNAFEUANNEINTAIUNNTES19LUUTNAB99IUIU 2 98 Lunadau

ANHENIaluNTasLUUTae et EunaIl S UNMIIANSISERSvRTeUTN 1

2) B UUUs L IUNSTEUAUNNSASUUTNaBs LU SEIUN SLUIUNTASN

WUUTNRBIUBITNLT U

MNNSNARABUANINANLNTOLUANTASNUUU 1809 wazUsefiunseulung

auuUdNad TueTeudHuR 3 IuNSeuNLAsUILTINIINUUUNAFBULAZN TEUIUNIT

#3519 UUTNIRDY HAZAZIUUTINANLUUNAZDULAZNTZUIUNTES RLUUITA8IAIA1598 17



AN 17 AzuuuANaINITalunsassluudnassvestins ey

75

i 4 NFTUIUNTAZS .
WYNUNLEY | wuuna§au (16) . 37U (32) EREGH
WUUaa9 (16)
1 13 14 27 84.375
2 13 15 28 87.5
3 13 14 27 84.375
4 12 13 25 78.125
5 13 14 27 84.375
6 11 14 25 78.125
8 13 14 27 84.375
9 12 14 26 81.25
10 13 13 26 81.25
11 13 14 27 84.375
12 14 15 29 90.625
13 13 14 27 84.375
14 13 15 28 87.5
15 12 13 25 78.125
16 12 14 26 81.25
17 13 14 27 84.375
18 13 13 26 81.25
19 13 14 27 84.375
20 12 14 26 81.25
21 12 13 25 78.125
22 13 14 27 84.375
24 14 14 28 87.5
25 13 15 28 87.5
26 12 13 25 78.125
27 13 13 26 81.25
28 13 14 27 84.375
29 13 14 27 84.375
30 12 14 26 81.25
31 12 14 26 81.25
32 13 13 26 81.25
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A9 17 (99)

e A NSTUIUNITESIN .
WRYNIUNLIEY | LWUUNAERU (16) , 37U (32) J9uaY
HUU1899 (16)
33 13 14 27 84.375
34 12 14 26 81.25
35 13 13 26 81.25
36 13 15 28 87.5
37 13 13 26 81.25
38 14 14 28 87.5
Anade 12.75 13.86 26.61 83.15
Souaz 79.68 86.63 83.15 83.15
drudeauu
0.64 0.64 1.02 3.19
WAIZIU

M3 17 NS euiTnsuuuTININLUUVIAEULAL NIEUILNNTAS L UUR 1884
MunaeiSeray 70 31U 36 AL dRswuuTIRABWNTU 26.61 Aadueray 83.15 il
NsankenuAzuLUAYLULINNLUUNAFRUANENN T lUNSES ML UUT a0 sl Ag UL
WABWINAU 12,75 Andudeuay 79.68 AXLUUNTEUIUNISESLUUTIaBsaInNsUTEEIY
ASEUIUNTASIUUUS a0 Trsuuuadewingu 13.86 Andudeuay 86.63

3) ynsdunweltnSeun Tnedfetarmou feil
(1) sndeulidladewluusmivnisdou wsigilemidlasnds

1

MunBgUTguLUUIIaaIe NN e iR Tnedunalaannunauniual fadl

“ L UBNSIUAD UYWAY WUV TN IWAIANL LD
duve Wes ullaudruvinefaugneui.

(UNSYURYN 11, 5UAN 2562: FUNWAL)

(2) dniseusinsasiuuudnaedlandeuaaiu warinsAuauius

(%
Y A v

asuuudaes wazdnSeuiinsuuzihaghdudemdilaliiensinulasasues

[

Junan lnedunalaanunduniual fadl
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“wuudaesiulaiuadugy mszillevntey uuudassiasslidudou uasy

Andvewmyrilagndeswudeya..”
(WniSeu 6, Suneu 2562: dunwal)

3. fnieuiin1sUssliuiuudnaesedioukaz v e lvinise
N51UINeReIlul Tl uUTaeanauiew selry dniseulinnudnluiemdeyauin

a

g97undsnftniSeuas1uUIanasa

“ . wuudnassvenguvylivliauiuiieuuisi uasvydnlatlonideayauinning
SuuAfIvIeEe...”

WNSeuLavn 6, SUIAN 2562: FUN1WR])
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3 81.25 81.25 87.5
22 56.25% 93.75 81.25 81.25
13 50% 93.75 81.25 81.25
38 50* 68.75% 75 87.5
2 62.5% 62.5% 81.25 81.25
36 62.5% 81.25 81.25 81.25
4 12 56.25% 81.25 817.5 87.5 87.5 93.75 87.5
25 56.25* 87.5 75 81.25
14 50* 93.75 75 81.25
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(5988) (5988%) (598a3) (5088%) (598a3) (598@%)
q 62.5% 81.25 87.5 75
37 62.5% 100 87.5 81.25
5 15 56.25% 75 81.25 81.25 75 81.25 75
27 56.25% 81.25 75 81.25
18 50* 87.5 81.25 81.25
5 62.5% 62.5% 81.25 81.25
3 56.25% 81.25 81.25 81.25
6 6 56.25% 68.5** 50* 81.25 62.5% 87.5 68.75%
31 56.25* 87.5 75 75
24 50* 68.75* 81.25 87.5
17 62.5% 81.25 81.25 81.25
8 56.25%* 87.5 87.5 81.25
7 19 56.25%* 81.25 81.25 87.5 75 87.5 81.25
32 56.25* 68.75% 68.75* 81.25
28 50* 56.25%* 62.5% 81.25
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