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ABSTRACT

This research aimed to study the learning approach through mathematical
modeling to enhance mathematical literacy, and to study the effects of learning
implementation based mathematical modeling on mathematical literacy. The
participants were 21 males and 27 females which totaled 44 students. The high
school in Phichit Province in the second semester of 2021 academic year. The
research methodology was the action research comprising of 3 cycles and took
totally 9 hours in this study. The instruments used in the research were three lesson
plans based on mathematical modeling in the topic of ratio, activity sheets, reflective
learning journals, and mathematical literacy ability test. Data were analyzed by
content analysis and data creditability by triangulation method.

The results revealed that

1. The learning approach through mathematical modeling to enhance
mathematical literacy in the topic of ratio composed of 6 steps as follow: 1)
identifying problems 2) making assumptions and identifying variables 3) implementing
mathematical processes 4) analyzing and evaluating results 5) repeating and 6) using
mathematical model. The highlights were creating a variety of problem situations and
closed to real life and the use of open-ended provoking questions that appropriate
for student’s age and skill level in order to encourage students in using a variety of
mathematical  principles and  processes and  develop  mathematical

models. Moreover, we should focus on mathematical reasoning, discussion, exchange



of ideas, analysis, interpretation and evaluation of results and applying the
knowledge learned to real life.

2. Most of students were in excellent level of mathematical literacy ability.
For considering three processes of mathematical literacy, the most developed
process was formulating situations mathematically, followed by employing
mathematical concepts, facts, procedures, and reasoning and the least developed
process was interpreting, applying and evaluating mathematical outcomes. In
conclusion, learning implementation based on mathematical modeling can improve
mathematical literacy. The students learned through analyzing problem situation that
is close students real life, creating mathematical model, and connect knowledge to
another situations, consequently, they can identify problems, select appropriate and
relevant mathematical principles and processes and explain the reasonableness of

the solution.
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ANRAIAIATUAdAAIansNUITYRLlulATINITUTTIuNaTnTe UMY
UIUNYIF (Programme for International Student Assessment %39 PISA) 35ulng0eAnIg
ilomnusmdiemaiasusAauan1saiun (Organisation for Economic Co-operation and
Development v3e OECD) f1inguszasd ilousziliununinszuunsdnuilunisinioue
w¥oulusyuvuiidnanimuieninuannsafiuguiisniurenisds s¥inlulandidng
Wasuudas lag PISA iunsusziliuanssauzvesiniFeuieaiunisldannimeinusly
FAnasannniniseuinamdngaslsaieu Tne PISA 2022 Uszifuaussausiiienin
“Literacy” Gadsuandrin msfidesadinmans 1ud1in arwaaadiuademansuas
Uszillumnuaaialuaiudiu Ae M1Naa1A3a1uN1T8Iu AUAaIRsIuAlinmans Lay
ANRAIAIAWINIMERS (anduduaiunsaeuinemansiasmalulag, 2563)

PISA Sidmdurasazuuuudarisuandnaiu TusgiuifluseunisUssutudy
msUszfivdvile mniduirmdnluseunisusaliu asldndiurestoaeulszuna 60% &
15099 ddnAINYDITRARUUTENNN 20% dNnUTEUNITUTELIU PISA 2022 Wun1suseiiiu
AUAIINAAIATAUANAAIANS FILFAAIUVDITOARUAIUAIINRAIATA1UANAAT ANT
U3z 60% #IUAINAAINTATIUNITENURAZAIINRAIAIAUINEIMIERS TdndIuves
foaouUszanaimay 20% msUsziiiuadinaanses PISA 2022 USuidsuluannseunis
Uszifluadiamansues PISA 2018 Tag PISA 2022 Adlafenislasuntasegnaniaiives
welwladlug q Adundunumludinuntu wasmswauinesisndudnsuamssed
21 Fwhlvdnisiduanuaiunsalunislaranianfineansuagn13ANTIAIUIN
(Computational Thinking) ?IfqLﬁuﬂizmuﬂ’rﬂummﬁﬂmm ﬂ’]iﬁmﬁimiwﬁasmﬁt,mma
Hutumeu sdsuuniiaenndesiuinuewisanisswd 21 Wwiduduniwesnseunis
Uszidind lnenuinnistivaranisadaemansidrdunssuaunisuidgmiagldndnnis
n3EUIUNNT waziAsesileneadnmanslisedu (@aanduduadunsaeuingrmaniuay
wAlulag, 2563)

2. AP VIIANUAAATAUANAAAAT

gunn Inadnm (2557, u. 35) lalianumingvesauaaininuaineansin
ANNRAATIUANAAIEAT AD ANAINNTIYRIUARAlUNISAR 1Y warRnuadinmansly
an1unisaleng o Ainarnvate sadanisiimenasgraduadinaans 1Huudnuas

nsrUIUNINeAdinAanslunITesUIBLaEYIUIEUIING AT 9
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gung dAued (2557, w. 11) 1alinnumungveInuaaInimuatnaansin
ALEAINNTAIUNNTUTEIAAIUINANAAIEATUIUTENBUNISAN \lom3Bnsaiunis
widguseaniunisalluuiuneng 9 wazanunsathdneuuldlaegiamuzanludingds

Organization for Economic Co-operation and Development (OECD) (1999,
p. 41) Wflgwanuaaaismuatinmans (Mathematics Literacy) 31anuaananundig
mansidunnuannsadiuyanafianuisaiuazidlaviunvesadamansiilulanviely
aoumsaitie annsadadudymeing 4 vuitugiuresademansuas §inldndeeansifie
Wit mvesnuiesazsnisundeulinweniunadiosfiiiasugyravdenasadeassa
dsnuluouimn

OECD (2018) Wiflgny Ad1uaaIninuaAdina1ans Ao AUAINITAVRILARE
yaratunsidmnnanisadinenans wavanusawdastym ladamansuazinnunadng
apdamansiielilunsuidynluviunredandingss sudensiduuiin nszuiuns
foiiaa3s uaviedosdlensndinmans e5ute uazmanisaiusngnisaling

OECD (2022) Wiflgny Av1uaaInisuadina1ans Ao AINAINITATBILAAY
yaralunsvsNanadinenans uazaunsauvaslann ldndnaans wasiniunadng
andamansiielilunisuidynluviunredandingss yudensiduwifa nszuiunis
PoifiaaTe uaziaTosilonsadnaansiiioussens e5ute wazaianisalusingnisaling q
TneAavatazteliuiaryaransuisunumvesadinmansiifsolanduasadrsiugiuiia
Tunsastoaguaznisdnduladauiudeisuiudviunadiosluamssui 21 Adeaianm
a5 1996 dnshnegslninses wazddusmmadinndiusu

31NN1TIATIZNANUNIEVBIANLAAAIAUANAMANTAIN1ITIAU J10750)
asuladn anuauisavesyaratunslimananiedinaans n1sdn/udastym n1sld
NANNITUAYNTZUIUNITNIAEAFERTlUN1SLATYUY i uLazUsyiliunaansly
anunisaisng 9 ludinsdivanvans saudanisldnssuiunmsmeadinmanslunisussens
95U LazAIANITAIUITINGNITAIANY 9
3. N3AUNTUsEIUAMNRIASIUANINATENAS
nsounsUsELdues PISA 2018 dufinsiiuininioueny 15 U $i30q

Y

AdlnFansintesiiesla Tufe ansaiiguaNAdnmmansinltduazmdyrtniudym

Tulanaselatinealalu PISA 2018 LﬁUﬂﬁiUizLﬁuiugﬂqumiﬁﬁaaauﬁ’;mauﬁaLG}@%@'N

INNTBUNHIULNTIVIN DA UAIEN TR BUABUAIUUNTEATY UTTIN1TUTEEIUAIUNITITOY
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adnrandlildnisussfiundnluseviudnseunsuszdiuldl@asunuasan PISA 2015
YaULAN5UEIIUATOUARUBIAUTENOU 3 AUREIAUNTBUNITUIEE PISA 2015 leun
1. NSEUIUNISNNAGRAERT (Process) Tlasuiedsiiudazauriniiodeonles
UsunveslymiiuadinAansuanirlugnisuideym
2. \ilemedinnans (Content) figosiuldlunsuitam

3. anuMIainToUIUN (Context) Ntgyyuunseg

@qﬁ’rmﬂluu?uwfﬂn?’im% \

a L) J - g -
Wewmeadinmand : mawldouuwauazanudioiug Uinluasaings nn
A lniuauuatoys

Y

vSumlandiaass : ifumdousn n1saendn daan nenmand

~

AMUFBNTOUMTAANHNATAAENTUATATaYN
UUIAAREN AIHT URSNEENWANAAERT
ATnuEnsaRugumeadnaaad | nsfiess nailiiuadinmand
mrusauafamnewn melfvguauszmsaiiedeliugs neafunagniiie
whifyun mslddudneal niifhuneamsuasnsmatia uazmsdaidiums
milirdaailaneadindnand

nszuaums: An 14 uwazinouAssiv
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[ Toymlulandinass ] Aovutlag [ﬁmummmtﬁﬂmm‘:' ]
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Usudiu *\1‘57
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[ b AN GG B R ER ] annu [uﬁawﬁmmmﬂmﬁm]
N 7,

M 1 UAAILUUTIARIANNRAINTATUANAAEATIUNIUUR

y: aonvudwasuNsaauInemaEnswarwmalulad, 2560: Wi 37

nseulassasianisuseiliuanuaainiauadaeansiagnimuilviuadouas
doandednuUkuuNsUsEliuasuly uddendigauuAniugiuvesaiiuaainiaiu

N say v o X 1 v & U o = = = i 3
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vounaluladlvi o Mdwnfivnuwludinuniu wagnswauiinveAsndudmsuanisse

i 21 fremaidviliinsduarmaunsalunislfiveraneadamansuaznisands
fuaas (Computational Thinking) Fadunszuaunistunisuitym nisaeliasievedad
wapafutuneu Tudsuiuniiaenadestuiinueuisamssed 21 Wundudiuniees
nseunsUszidiuil lnsnseunisussidiuadinmanifildlunisussidiuaiuaaiaddu
adinmans PISA 2022 i1 3 psdusznauiAeTasty Tiun

1. mslivmpavsadinmans (Rauuulisds — magravepadiddoazuniumdn

[
YA

MsnusNugIusedaiuasieguds wasuuugUls - MISWANAIINToYaN1SAIAAZIL
wazaudululdvemdngiuntaun) wagnssuiunisuidym F95u8anseUIUNIINIY
a s =% a o ! o d‘ = a2 1% a s ¥
AdlnAansNLanIedLAaryaransevinitetoulgausunveslymimendinaians wan

Wludnisuidaymiiu
2. Womadinaans Nassiulglunisuntym

3. USU NI UBUUNAZD URSAUNUS AU N e WAIARISTYN 21

=De

nseulATsasNIsUsEiuANAIIAIAUANAFIARSYDY PISA 2022 wUseentdy 3 NN 69

nsFUAUMSNHASIRFAEN U9 PISA ASLUIUN 1IN WATAAERTUDS PISA ASEUNUMSISASinaaasIas PISA
e msbimranandaeens ®  3utu (Quantity) o doush (Personal Context)
* nusfnamumsaineatiam o anulsiuiuey uardoya .
Tudsadinanans (Uncertainty and Data) ¢ 19ginu (Societal Context)
e nusldudnng wes o sRpuniasuay ®  M5ueTd (Occupational
ASEUIUMSNIAERAIEN T Audiug (Change and Context)

Tunsufitlym Relationships)

. ol _ * ynanenEns (Scientific
MsiAY LazUssiiy o VipiuaegUnsridli i |
Sns ontext
HAR (Shace and Shap)

7N 2 uanansaulaseaiensussiuaNRaInifuAtinfIansYas PISA 2022
1w PISA 2022 anfuduasunisaewineamansuasinalulad PISA THAILAND

3.1 NFTUIUNITNNANAAIEATVDY PISA
a s 1 Y v gl’
NIEUIUNINNANAMEAATUDY PISA wuseanlasall
3.1.1 Mslvimguaniadneans AnuaIunsavesyanatun1siivanastg
aummaurauaziauedeldudanungeieindululdegimsslunsan doadamansidu

AansTinsauLwIAaTTaaY wifansadnsizitazulanuldnainuae nslienag



27

nnrdinaans Fsllenudfgiuinndulunisasdeaiundaaunasduasiegiatouanaini
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1) uanstoagUilidudouls

2) donltivanaiivengas

3) osuneldmadndvieteasuilimummaunavielifuuTunueaiam

4) ‘131Lauaﬁiywﬂugmwuﬁum(ﬁm sadednnsiudgyi@enndosiu
sludiendynsndamand warmsivundennandowufivanya

5) Wunfleny ng wagszuuiifitunou wagdsn1sfidaay udeduneiiy
WAYNISAALTIAIUIN

6) 83U"8 wagmteatuaywinTmgRad M UNITHAAIL AN UNTTal
Tulanvisfirnuaurlduammansa

7) edueviemdeatvayuinslfimanad miunssuiumsnufstuney
vomsaesililunsmuadnsuietsnsuiynmsadanmaniiuammmauna

8) szytedimveuuudrassilalunisuitiym

9) Wnlaunflenw ng uarszuufiiduneu wagdsnisiidhiausiudanisld
SUNDITIULAZNTIIMIANALTIAL I

10) Tfvpainmisldinisuanaumuanumsallulansseduaummauna

11) Whnaaiinszvunisuardumeulunismuadnduioidnisudtiym
yraednman AR aINa

12) azvieutelfudamsadamans iloaduisLazuanunananonadns
yandineansale

13) Inngtedndnvssnuudiasslunisundym

14) Amnunadwsnisadiamans wazeduieanunuievenadnsileii
AUVIRANNANUUTUNLANTT

15) esunemuduTuSsEnIs e ld iU Tanddymiluvsuniy q fu
MR ANYANNANAAERNS
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Hruntsuuaslyniainaniunisaldinase Wegluveunadinaians nvualasiaing
nanlarans wagldnisuansunulininvanduuiunludingse sudaansalimgnag
Aerfuteditauasdennandosiuldessammgauna nszviunisidusznevdeianssy
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1) Lﬁaﬂmﬁa%mw%ammamLmut,%maimmamﬁﬁaa%maﬂzgm

2) szysuusvdnildlunuudiass

3) Fonmsuansunuiivngauiuuiunvesilamm

1) §1u wamuvane wazyhanuidlatery Aau Aansudwes 3o
sunm iioadauuusinesvesantunsaiiy

5) Stalassasiendinanans (598 ninauet mNFURUS wazkuugy) vas
Yeynviseaniunisal

6) szyazoduIelsziunNadamansvasaatuntsaldgnilulandsa
safensseyfudsiddny

7) datengusensinenseusndesantunisainiodam eldauisa
AATIEINALAAIERS LA

8) $faUszifiusing q veslymBaaenndesiuiymiiaenuunneunie
nénn1s Faifienss TavnszuIunTIndamans

9) waslgymlverluguvasnisuansumumandinenansmiduinnsgiunie
lusUdanesiy

10) Mp3eadionsadaemans (Fruds dudneel viownunn) fuvanzay
feesuelassameadinaans was/vie anuduiusvestiym

11) UszgndltinTesilensndnmaniuasiaioafioifeiuniiionans
ANNENTUSITIAtinAIEanS

12) seyideuls donnandesiu wasvilianunisaleglugegradiely
LUUTIRRINNANAAIENS

3.1.3 MSIANAIT kazNTzUIUNIIRALamanslunIsuAtyn douves

A3 "151E" Tuauaainiadinanans vu1eie AuaINisavesyanalun1sUTEgna by
LUIAA 1aNN15 901919939 35AEUNIT NTTUIUNTT LaziuranIRdaaans lun1s
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Adamaninsddyanual nsadateyanieadinmans 99nn1519 kagnsal N15IANTTAY
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nszvuNsiusznaumefansIusng ¢ assaluil

1) AUINDEI9NY

2) 1@0ngNsIT WU UHUAIN N5 Y3RFIBY 9 NN AdRMARSTILIUNz AL
NFNIUNTUANNURA

3) TdgnsTanAmualy ieuwanadsnsuidym

4) A5UNUAINNTIN MTRFIBY 9 NANAAIANT N3 FIUTEAYENIN
ARUNIMES (computing artifacts) 19

5) WlakaglduuiAnuuiugiuuasnannisneadaaans (uniey ng

Aad aa ) = o ax Ay A Y

LAr ST UUTHTURRULAITNTNTALAN) TaudedanasiunAuAtawndym

6) WAUILNUNIN NTIN NIOFAIDU 9 NNANAAIEAT NAS19TUNTD
a a < a s - 2 & % a 1%
aaUseRvgneABimes (computing artifacts) Wazn1sidendeyanisadinaansluly

7) AnT8YiTuIN TayauaransEaumnAen I WLaaaR dnauiivatiawag
AUNITNVANS LAZNITLAAILNIUNINLIVIAUNDEINEE

8) Uan3sN1TLATYN N1TUand n3a/uar ajuuardinadnsauaay
Tupau

s =

9) THmSeallonenmineans srudaunalulag n1s91ae9 (simulation) kay

v

MsAmdaruan e ABmsTilsndwadwsignsiowsenadnslagyszann

10) Mnaa N samsedaiidivun aansadenlosuazldnisuansunui
anvanglApNaNMnANNS

11) W358 9 Tunswansununszurunseidywiieiuld

12) ldnsguiunsiivaieduneu ienisundymainaunsedoaguiily

13) TanudilaluvivnioBuuuinamiensedulfiinnssuiunis
wAtgynmsadinagans
14) dnadnsifinannisuszsynddunounisadamansllflunnsg
uidgmuitearsteaguimly
3.1.4 M15AA1Y azUseilunadns Je1uvesmdn "anu" luaiuaaind

adiaA1ansyauluNAuaIisavesuanalun1sisUIsn IsuAlgInsadaeans
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AUNIIERAaNSYI a1 ThTANanIsadinmansdounduirluluusunve sy wag
Uspiudwadndinarduammaansafuuiuntdy q viold YszneudeAanssusis
Sastollil

1) Aanunadnsnneedinanansiildainnssuiunisuidymainaniunisel
Tuiinasg

2) szyleimadminisadnmany votoasuilld aummaunatuuiunves
Yaynmseld

3) szytedrinvesuuudraesiililunisudtiym

a) Minsesflomsndinmansvioneufinmeslunisdrassanunisaidfier
Tuilednisnsuarnadnsniendamans o310 wazdeuluss q fiAnTuainiinis
LLﬁ‘UQJ,‘VﬂLLﬁSU%U%%@Qﬁ@MWﬁuﬁML‘Vqu]EI‘J,JNa

5) fin wadwsnsadinmans nsuAtamsuanamy Feegluguuuud
vannviane iedeulestuanunisaivienisldan wu nswieufisunioussiiunisuans
unuegnaties 2 Unuuidefuaniunisal

6) lganuslun1siiarsania anunsalludinase dewansenusonaans
Lazn1SAUILANLT UREUYIoRUUSae sadaransognsls iefiarindulalainnas
Ufudseviornadwsiuluussgndldly

7) a5uareasmesusuastoldudsluuiunvestam

8) 95U1Y ¥I8AAINY UIBLANIUBULUNTDIAAVDINTUTIAUN 9ALAAIENS
WasundamiasNaansnAdnA1Ens

9) Wrlamuduiusseninsusunvesdgmiuniswansunu edaslunis
AmnuuazUseiiuanudululiiasdediinveisnisuidymiasnadns

3.2 \lomiiusufiu PISA 2022 Tdsmuansaunsusafiuduifenndu 4 Bes
Taun
3.2.1 U3uad (Quantity) \Jupdinmansfinuiiuuasifendes

1) aradilaluiies n153n nisTuruinvesUsuna nuse fail uie
Wisuisy wazuuugUuaziwilduvesdnuay duanuduvedunaniasluim wwu
ANUSAENFI LI MslEfunuLUUnLNY NMsAMAaes MsAnmuInlul NMsUsERIN
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2) anunsadsranasnsnsidsundasuaz venvsralunisidenlddeya
LAETEAUANYNABIENTUTRINTY anunsaidenidnishavaifuTunauiaansdn vinlui
[ 1 & = = £ A o M v k4 Y aal Y o [y 1% NG Y Y
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nndeglulanass
3.2.2 anuliiwiueumartaya (Uncertainty and Data)

1) JusesiflegluinemansmaluladuaziinUszdiv wazluisesiily
WladAyraimsliesizineatinaansiuanunsaildymnvainvaly s1Mmgeg Ay
Wnzlunavadfuazmadanisiauw nsdnausteyadgnasesuw

2) emsesninuliuiueuuazdoya TaudinN133dMunslandanuwys
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3) M3fn N1sinu WWunsussfiudeasdluanunisaindaulduiueu
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LazNaN1SE19195 NI Lo aTanUlaluAINTTLEUNUINITANN 9 VBILAaTAY
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= Yo a a s al A4 a o A Y
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3.2.4 U3ilupg§unseduild (Space and Shape)

1) AsOUARNUTINGNITAIAS q 9819199719 Belegimnusislulaniiin
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