Journal of Integration Social Sciences and Development

Journal of Integration Social Sciences and Development, 2026. 6(1): 278 - 289 ISSN 2985-2137 (Online)

The Development of Mathematical Problem-Solving Skills on Quadratic

Equations with One Variable for Grade 9 Students Using the Design Thinking

Process

Ekkarak Pimpao !" and Wannatida Yonwilad 2
b2 Faculty of Education and Educational Innovation, Kalasin University

* Corresponding author. E-mail: ekkarak.pi@ksu.ac.th

ABSTRACT

The objective of this research was to develop mathematical problem-solving skills regarding
quadratic equations with one variable for Grade 9 students using the Design Thinking process, utilizing
problem scenarios involving area, time, and product prices. The research participants consisted of 26 Grade
9 students from a school in Kalasin Province, selected via purposive sampling. The study employed the
Classroom Action Research (CAR) model by Kemmis & McTaggart, conducted over three action cycles covering
the content of quadratic equations with one variable. The research instruments included Design Thinking
based lesson plans (3 plans totaling 10 hours), learning activity sheets, learning reflection forms, and a
mathematical problem-solving skill assessment based on the PISA 2022 framework. The skills under this
framework comprise three domains: formulating situations mathematically (Formulate); employing concepts,
facts, procedures, and reasoning (Employ); and interpreting, applying, and evaluating mathematical outcomes
(Interpret and evaluate). The findings demonstrated that the design thinking process significantly enhanced
the mathematical problem-solving abilities of Grade 9 students concerning quadratic equations with a single
variable, in accordance with the PISA framework. Twenty students, representing 76.92%, achieved a
proficiency at the good level. Furthermore, the analysis of the three action cycles revealed that the average

scores continuously improved.
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$u 4 msatredunuy (Prototype)

2. msldndinaans (Employ)

AauUsAIY

3. MIFM LA UTZUNEANS (nterpret and Evaluate)

inwezn Al eadiaaansnunseau PISA @3Usznoume 3 eu Laun
1. NMsAaLTsAdinAEAs (Formulate)

AN 1 NFAULUIAANITIVY
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NAN1539Y

Foguszasdd 1 nnsdudunsnutuneulunsideiBsufuing (Action research) 1uau 3 1995URTR
3 ununsIansiSoulagnisdanisiseusmuuuAndesnuuy dadunisiiausuuimenisinnisiouiuay
nszvauNTRALIY S sumuduneuresnsAniBies nuuuiiduaiuinsenisudUynsadnmans 16 usgnad
dmunguiminediseaziden fnsi 2

M1379% 2 Han1sfnwiAuRaInsiuAlamanivesinseunlannsinlagldwuuinneuiseuirsuuinigm 1
195UHURNTN 2 wagraasufuinnisi 3

wnwzmmn{]zyj:n 29asURURN 1 29a5U{URN2 295U RN 3
NANAAENS ~ - -
4 ASUUULRAY 4 ASUUULRAY 4 ATLUULRAY
AUNTBU PISA ATLUULRAY v ATLUULRAY v ATUUULRAY v
Souay ShlGH Sovay
1. nsAn/uwlag
. 6.88 381 6.58
anunsadleynlu 57.37 63.46 73.08
o - p (12 AZLLUY) (6 AZLLUU) (9 AZLLUW)
LIAUNANAR S
2. nshrulusie
191119259 33015 way
o 5.58 a.73 6.35
ANSLAARNANI 46.47 78.85 70.51
- ) (9 AZLUL) (6 AZLUL) (9 AZLUL)
AINANERSIUNS
uAteym
3. NSAANY NS
USLuNALY khaznIs 5.62 AWUU 2.23 4.5
e« 57.37 74.36 75
UYTLLHUNAANTN (9 AZLLLUU) (3 AZLLLUY) (12 AzLLUL)
ALIAAENS
4 18.08 10.77 17.43
AYLUULRAYTIY 60.26 71.79 72.6
(30 AZLLUU) (15 AZLLUY) (24 AzLUY)
STAUAMAIN Y - -
o Wold f A
(tnauan)

fodunamuAniisafunisiisuiisudeya 1iesann luAanssunazaniunisaltamlundazieas
UfoAnns fimsusuluazeanuutliaenndesiuiomiluandstu demalidsuudedesuasasuuudiulsivhiy
oty lumsiSsuitsuiaunnisiuinee msuidgmmendamansaunseu PISA 11 3 §u 3383l dinauainng
Uszifiu (Scoring Rubric) 3nasgnufsaiulunnieas wazymsilSeufiounadnsiuasuuuedoAnduiooay
wislviannsaazviouiaunnisvessFoulsogsgniesuasidunasg ety

9191597 2 Nudn ezuuuedsfesaranuaainineadamanivesiniFeuiinisiantu Tnsnisdams
BoudmunszurumsAndeeenuuu lunssuftanisi 1 aadufesar 60.26 Fsegluseiuganimmeld f3deTa
dosunmuldondiedsaniunsai@inUseiuassnaunisaeurilfasuuueds fuuifvt uogannanly
29sUFIRMsT 2 A¥esar 71.19 wilunasufoinied 3 ezuuuasiinmsusuituindndosnegiisesas 72.6 uans
TiuhguuuunisaeuditelitniowdanisSeusiiadu wandldfununid
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W AzuuUeAn AL

294571 1 29a57 2 9a59 3

AN 2 uruiluisiansnzuuuteSeray luiwasi 1 - 3

a1nnwdi 2 aguladn nmsihnszuIumsAnleeanuuu (Design Thinking) unldlunisdnnisisens dawalv
vinwgnsuidymussinGouiansimuegistaay deazviouliiuiunstouiluideaunsmaeiouls
Weafivnissuaunsarhaud lalandJamlaas i undeutiaunsadenldisnsuddaminmunzaunasdl
Usgansnn

aAUs8Na
HARINNITAVBTNUIEAIAN 1 Wud1 wan1sianisiseuslaglinszuiunisAnideeaniuuniiderineenis

a

widgmmendamansnunsau PISA 5o aunsidedesiaudsifien veainSeutudsendnudil 3 TniSeuid
AANsaE N aeisuATulUiT o 20 au Andufesay 76.92 FanrudiSaiiAnannisiamnnisdans
Boudinnasufoinside 3 wasedrsderios Inglu 2995UFTRN 1 Hamsieneiazuuuanluianssamud
tniFsuflnzuuuindesiu 18.08 Aaduiesar 60.26 dsogluszdununiwmeld Taodlefiansansefunui sinwe
sunisldalusien (Employ) fiazuuufosazsnfianfio 46.47 sesasundediunisan/ulasaniunisal (Formulate)
Yoway 57.37 Teyadananasandesiunanisagiieuljinsiinuiy dniSeudsindaEesnsuvasdgmanlangd
duuwssaliiduaunismeadamans §iseTelddgmilifetunusulsnssuiumsluduianudla
(Empathize) uazturimundam (Define) vovsasdialy Insmsthaaumsalitlndiuazifatuasduiinuszsriu
yosiini3eu 1y Mmaviinumsnssa wilidugadeiu Seaenndesiuuumfnues fimun wsudl (2560) fina1rin nsth
anun1saidqniiiAsadestuiinesanldazdaenssduliy FouAniinseidguliidlaldds «d udeunlu
295U RN 2 nendansusuussnssuiunmateud nulsaduquiesinEsuged uogrstaau Tnsdazuuy
wdnfenagsauiiintudu 71.79 Ssaglusedunand Tnsamzinuedunislduluie (Employ) fimmuituagig
fnnsglandudosas 78.85 Fudunainanmsiigiseiduinssuluduseaunuin (Ideate) wasduairsfuuuy
(Prototype) H1unszINNTEBU UV puTIBauLaznITIUNgN vilHAANsATIEULLIAALAZIE NS
AMuraideiunaziu aeandeaiu auiey mula (2556) fszyinisiieusiuuiieurieiiiounislunguy oW
UsvAnBamnisieunisaeuld uazaenndestu nusd Tsatuasimi (2559) Aindninsdnidsesnuuudeserdeia
AMUARDENHT T8l (Critical Thinking) WazAINNAAEI19@T5A (Creative Thinking) sauAWlun 1uAUeym
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ag9l3finy wliazuuuaun1sfiaML (Interpret) 9z0gisoay 74.36 WHIINNITALVDUNALTIAMAIN HITENUIN

fniFsusamudnddlunsnsaaumiuauvnaunavesdineululanarunduais Sahlugnisuiugluises
anvnelu 295U URNSH 3 namsiingideyanuininFouliiauinsiddu Inediavuuuadeiesazsiuegi
72.60 oglusziununma Tnsgaidudifde nuziunsdn/ulasaaiunisal (Formulate) Samnnsgeanile
Feufuisesiu eeitududosas 73.08 wasiinuednunisinmuuasUssdiunads (nterpret) geflafonas 75.00
Jadunamninmsfifideléusvananududeuresustloalulandlvinssdunasldnmsznau (Visuals) lutunaaeu
(Test) otliinGsudenloaiunldsniiu msimuniaenndoafuuumnisUssiivees antudaaiunis
aawinemansuazmalulad (2566) Alinnuddytvanssouglunsudasaniunisaldymuaznisininunadng
nduglandineds dwaliinGouansatszandldnnuimadinmansuitymldesnaiussavinmuassinasii
Avualilufian Tun1sidoiafoAnslutuiiou (CAR) luRanssuuasuuuyssdiuluusazasasgneanuuuli
denndasuilemuazaniunisaldamiiunnaneiu vilisusudedesuasazuuudiy vewudarasaslaviiy nns
WisuifleuseaziuuadeAvishiamnsaasiouiauinsiuriasdls

A3UNAN13IY

nansdnnsiseuilaglinszuiunsandeesnuuuiiiiesinuznsudtymmsadamaniniunseu PISA
Fo1 aunnsidsaesiindsifies dmsuiniFeutuifsendnuia 3 duasesufoinng 3 2995 wudn dniFoud
faunsduineemsuidammsedamansiiutuegusaidenivudinauesndmginss Taglunmsudle
Auaneasii 3 Tndsuihunusinisssadiulusedud S1uu 20 au Andufesas 76.92 Fsadnarndunauain
mMsthnszuIunsAndsesniuuintisUuasungAnssuninieud mnszezusniidniSouinddefadnlunis
Wpseilanddaymn dnmsifauniinveegiadugusssu lnedndeuaunsaianudileaounsalluiinaswazila
Huaunsindsaedldogrsgnios (Formulate) Sarmsouasulunissiutussauaufauazuanstunaunisduin
nsadnemans (Employ) naenauansnefse Aay uazUsziduanuauivnaunavesmneuildiuTeuiieudy
FosrtluuIunveddanaruniuais (interpret and Evaluate) I¥ognsanysal axvfouliifufsnudlafidndauay
mMsUszgndldmnuiifienttamlidedisgndes

dalauauue
1. daiauauuzitiulaung

HrouseasusunisBoulagld anunsailymiluTineeiinsydu uazamseloailisndu WislsinGeu
dhdsuruveslandlésniiBeiu waedoutiusimaismmudegn wu fiavlmuiiddasedsifesniom weliinGeu
Tnitafitoyansednmansosadaailunauastiom Tneas dadadlsiinGeutiauemstmusduusdesiu el
agaTRaeulazuilvteRimanalunsuUammduS U sindsaes AeufiinGouarasiiouttamae

2. farauauuzdunsiseadedoly

AT EiNanEUTDIIANTENLULRDANT I ST 3 Fufle sAn Mauas wagnsiluld

UYBINTOU PISA 98 1NAZIDEN Lﬁaﬁzq'jfl%’jumauimﬁuaq Design Thinking ﬁdqmasiamsﬁwmﬁﬂwLwiazéf'm:mﬁqm
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