'
LY

76 | Vol.9 No.3 (March 2026) Ul 9 atudl 3 (@A 2569)

UNAMUIY

AsNIUNINTagN19AInAIENTVRIUNISIUTUI SIUANWIUN 4

Tnglgnszurunisundeynivasinasn’
THE DEVELOPING MATHEMATICAL HABITS OF MIND FOR TEN GRADE STUDENTS
USING POLYA’S PROBLEM — SOLVING PROCESS

qu1s Wewlang

Sunaree Visetvohan

15958 UaNS AN INGAUAIUAUNTILSAl 89A5NY uATUIEN Usemdlneg

Ongkharak Demonstration School, Srinakharinwirot University, Nakhonnayok, Thailand

*Corresponding author E-mail: sunareer@g.swu.ac.th
*Tel: 080-536-5971

UNAnLa

unaATedifngUsvasd 1) WeRmunisddomandamansvesinGeutuiseudnmii 4
Tneldnszurunsuddgmivedinae 2) ewSeuifisurnadugninianisideuadamanivesinsou
sewinnoufundadilizunisdanisFeuslaslinszuaunmudtiymvesinae Tneduidunimaasm
wuuksusiseuuunilingy Smsveseunoudsunasndaiou nqusegnautnidsutuiseuinu i
4 15938 UANTANNIINIABATUATUNTILTAl BIATNY TIMTAUATUIEN WHUNITITEUSINGY - ALAAIENS
aaSeuil 2 Insfnw 2568 Gefidiuau 15 au ldunannsdnidentuuiaizas wiesdlefld loun
uun1sdamsBeuilaelinszuiunsuitigvvednasdsiinuamuasaumsnzauoglussiuainniign
(% = 4.89) wuuindnddonsndamanififarfuianuaenndeas 0.60 - 1.00 wazuuunageauiana
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fun dady drudesuunnisiu wasnadeuauuigiu 1ng The Wilcoxon signed - rank test
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Aeudne (x = 3.38, S.0. = 1.00) uag 2) HadugvisnensideundineanivosinSeundaldsunsdnnis
Feuilaglinszuiunsuidymveddnae geandneulasunisianisteusleeldnssuiunisuidymues
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Abstract

The purposes of this research were: 1) to develop mathematical habits of mind of Grade
10 students through Polya’s problem-solving process, and 2) to compare students’ mathematics
learning achievement before and after receiving instruction based on Polya’s problem-solving
process. The study employed a one-group pretest-posttest design. The sample consisted of 15

Grade 10 students in the English-Mathematics program at Ongkharak Demonstration School
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Srinakharinwirot University in Nakhon Nayok Province, in the second semester, academic year
2025, selected through purposive sampling. The research instruments included lesson plans
based on Polya’s problem-solving process, which were evaluated at the highest level of quality
and appropriateness (X = 4.89), a mathematical habits of mind assessment with item-objective
congruence (I0C) indices ranging from 0.60 to 1.00, and a mathematics achievement test with
IOC indices ranging from 0.80 to 1.00 and a reliability coefficient () of 0.71. The statistical
methods used for data analysis included mean, standard deviation, and hypothesis testing using
the Wilcoxon signed-rank test. (X = 4.23, S.D. = 0.69) and the post-instruction level rated as fairly
good (X = 3.38, S.D. = 1.00); and 2) students’ mathematics learning achievement after the
instruction was significantly higher than before the instruction at the .05 level (Z = -3.425, p <
.001), supporting the research hypothesis.
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fnFeuasdiondymanuunuiingd uazdunsvasudineu (Look back) AenisnseduliiniGen
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fuluIAnves Polya, G. Tauainisuityvmeadinmansldldifiosnismenou widunszuaunis
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fitfuinsdaniseudadamansamivinuianud v uasidensadamans (mathematical
dispositions) A3uafiu (NCTM, 2000) dloRasunddnlunsazduresiniddeoniendamans wuin
thiFeuidnddonsndinemansdunsihauswiugdu ndviesg uandelafuisin q Anduiesas
88.00 ogluszaugefign (x = 4.40, S.D. = 0.81) uanslifuiinisBeudiiunszuiunsuitiymaesna
gnthgassuTIEIMANsEeuiiiBoronisuanBsunuAaiiu nssonsuaLLANTaSLIAR LA
msvihauduiy fadunudnvarddyresdnddonsadamansluanissed 21 nslduuuesd
varnnatedavg i udnuuzvesyanaiidislunisfauazmdinousieisinainvats danudAai
Wasuuladldegremmda Lidafnanudnia $530158u 9 ildlunisuidym sauiadnfudsns
wwiAaln 9 wieuvziSeuinaen (U13dns ufiniu, 2566) 9596 1B wagaiiuns anm ladnw
Aeafunanisdafanssunmafeuiieiinwudadotwuiaddonedeaansvosing sudu
fsoudnui 2 Fee msvszgndvesaunisdaduiuuaier wuininseudulngf3nddena
adinmansoglusedv 3 Tu 5 d1u ldud duddnltieieadensadamansliyuuesiinarnmais
Audsasunsldnw wagiusuiulitygiaiudn wasseau 2 Tu 3 a1 loud druauisailansd
flulalagldnsdiegrmatsnsd suAnfiansanaingaidng Lﬁ@ﬁﬂﬂgj%é’ﬂmsﬁ?fﬂmyj WazAIU
NaNHEWIENINNIENs Tl unsaaes (359 19BN wazatiuns anm, 2563)

1.2 wamsindnddeneedamansvesiniSeuduliosndnu¥ 4 Tnsnsussidunuies
vaatniseuseninaseu laglinszuaumsundymveddnasn wuin newSsueyluszduaauted uad
FanTussvinedoudusedud funn wesfiBeunuidy kadinanasiouliiiuinisianindoudleg
TinszurunmsuitgmuednasndunszuiunisiivievaenasudnidoneadamansvasinEousgis
Fudunousazseidos il WesmnnsruiunsuidymeednasduasilidnSeuldifenandyiu
Hoymdivianne nn1san Jinseet wazasvounan1shnvesmuesettaae SaasliinEewinnng
USuLUa sung@nssuniaisvuiuagsimuainisadamanslusrezen aonndestunuidonanis
WiguguInnldeuainis sunoukasnaINIss suUNITAULAS NANISANYINAIUINISYRIINA e V04
tindeudiSeu IG]UI%E‘IJLL‘UUm%‘L%ﬂum’iﬁauﬁﬁwuﬁlﬂu%hﬂL’Ja’lizijG‘E—Ju WU YAINITREUNITEDY
lngldgunuunisiSeunisasu (EPPE Model) tniseulidnnidelasnmsiueglusziugauazgenineu
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Seuosnaileddymneadafisedy 01 uasimuitulurisnansenitadou fdulaguldinisdans
BouifidunszuiunsdnuaznsuidymannsaiamndaddoneadamansvesfiSould (@uuia
L%aqaiizuﬂ, 2555)

2. wadugninemsFoundemanivesiniFeundsldsunisdanindoudlaglinszuiunis
widgmvednas gandineulasumsdanisBeuileelinssuiunisuidymauednaen egraidaddny
meadffisedu 05 Feaonndosuanufguiaaly vaderadunamnannisitnFouddaddonis
adinAansiinTu demalinisGoudiinnummne An%s uavdeBuindetu muundnues Lim, K. H. &
Selden, A. fiupainanddeusznoudie "Msan’ uag "auAsdy’ sadletnFeuiinide ity doudma
TinsBeusfanumneuasuansooniunadugrifigetuogaduszuy (Lim, K. H. & Selden, A, 2009)
Fandlnmanilimsiufioisnsdiaguiiomdnou uwiaslinsdeulomssnzuaznagninig
uAtayy (heuristic connections) eaddnlidonendinmansideiu (warss un1dans, 2559) A7
AzuuLdsifiatuain 9.33 By 20.67 WunaundnvusidurenszruumsianisSeus 4 dunou
vaslwasidaaiunisisousiBednvostinien fall 1) duhenudledam fensiinldinSeudn
"3Lm'wﬂamsmazmewm’fauuaﬁﬁﬁzy Dutusuduiiiiunumédalunsadennudtladsanunng
v unsaldaynn dniSeudessiu Aesed wagszyveyadiAgy S eR sanufieaiud iland
AvuanazAsilanddeanisiumn nszuaunsfanantisanmsuAtymuuuiandurionisignsuld
Tnglaidla dawalvdnEsuiifiugiuanudlafigndestoudrgdunausoly fsaonndosiuuuin
ﬂizmum':?l,l,f’{ﬂmméuaﬂwa81‘1’71'LﬁudwﬂﬂiLLﬁﬁ@MﬂﬂxlﬁUizaUNaﬁwL%fa]mﬂrzgﬁauhiLﬁﬂfa‘i‘]iymasm
w931 (Polya, G., 1957) 2) Funaunu ReduasuliinGeudonisuidamimnyay Wuduiidieinm
muaansalunsAndesloazmadendnagns dniFeudonihnnuiifu Uszaunsal wazunfnma
AfRAAnsUIIATIZRRNdNTUSYaadeya uasimuawumdlunsuAtyr nsinaneunuegiaiu
sruutgliinGeudlafinvesisng lifswhmudunouiingaou uiannsndonuazusunagndli
wngaufudnuazvasdiam dwalinisdouidenumowssdsduinniu Ssaonndasiuaimnsgu
nszurumMsAaTitunmsuitymuasnisdeulosenud 3) dusuiiuns WuduitnGeuasioufifin
wmefilgnald wdeutafiniiuseasdonsin o THdmaudetu mssiiunsmuunuteliinGeuld
Anennagnsfes Anudugdudu uasmslimmmansadinmans Snisdadalenalstnidouuiuivasu
wuad onvguassalusenitamsuitgm dawalififnaudladansgsuiunis (procedural
understanding) AugfuANTlasluviFt (conceptual understanding) 4) Sunsrnaousney [y
SuiiduasunisAnasiou (reflective thinking) InetnSeudoweasdoundulufinnsandiney asadou
ATIgNFaY ANLALAANNA wazawdenndasiudeuluvastiym duneuddieliinGounseuiings
AMAIYBINTEUIUNITAANINATIAINDULTIEIBEIUAYT LasyILAAAINURANAINIINNITAIUIUNTBNIS
Ay dawaliiinFeuiinnnusevasuuazud udrund s ulunsSouadamans anqauaues
nszurunsuidymvasinasis 4 Funeudinann asduldindunssuiunisdanisFousiidae
Wannsanegaduszuy duasuanudiladedn uavidenlesauinsad amansegnaianumng
dofiFoudmnudlafigndosuasdinddensadamansia dendnalinadugninisnisiiou
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Souslagldnszurunsudtymuedinas daeudoutudliinFouamudunou feiedesnis
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fMadudaeurzdaddnrueanuegags lisufeudiazuandneuniownasogisminisuntdnSou way
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AnRNIIUUIENA

Feaduiifunaniainnisideduainisasunmsimudeddeneadaeansveainsudu
fsoudnu i 4 Wneldnssuaunmsuddymvednas ewaudaddonadamans wasfinw
waduguinnansifou ldunugenuunsiseananituide Waw uagainnisfnen Usedad
sulszanal 2568 lifumsfinsanainauenssunsasessaudmiulasainsiseivivlusmgud svinetdy
AupsunsIlsn Wetudl 21 fusneu 2568 wususedlasenisise SWUEC-682463

LONAITD19D9

faudms wiues. (2567). M3dansBeudmeitnmsuuuilnifioduaiunadnunznsands
AMAAERTLAZNITLAUMY. TU @1sanusN1sAnwINMIUdn 819139 1AUAAERNS
ANW. UMINYIRBULIAS.

YIUUA Lsﬁjaa‘aﬁmm? (2555). AMSHAUIFULUUNISITBUNITARUALIAAIENT \iodaasy
mmmmaa’lumiﬁmﬁuqqLLaz%‘mmﬁé{”&JmmﬁﬂL‘%&Ju%uﬁﬁwﬁﬂm. Tu Anerilnus
ATANERTAYY UTR YV mangRsuarnIsaeu. Iningdealing.

U383 Tufiniiu. (2566). MaRauft indniddonendneansvesindeudulszanfinu
U 6. 115815 125 quaﬂ%miﬁﬁ, 8(3), 1563-1574.

WIATS UNIINT. (2559). Intddunsatlnarans. Tneans d@aim, 44(201), 20-23.

wFeu dawug. (2555). 3¥3emanniinssumaniunsdinueans. Rurindsdl 3). uasUsu:
AnwAans unIneae@alinsg.

lum3 Sunsusyans. (2565). nsvuaunsuidamlundinenansseaulsadow. (Ruiaded 2).
ngsimmaLAT: lo-U3ust Alesd.



86 | Vol.9 No.3 (March 2026) Ul 9 atudl 3 (@A 2569)

a a

2979 105811 wazadluns g, (2563). nanisiaAanssunseuiseisnsuuudaile
faundnddonsadamanivesinfoutuisoudnudi 2 1Fes msuszgndaes
AUNBLAUFUTIREN. 115815AaUNT Anwirandide, 12(1), 218-230.

aovudnasunisaewinereansuazimelulad. (2566). Indidevnsadinenans. Sonldde
27 filurAn 2568 970 https://www.scimath.org/image-mathematics/item/13018-
2023-05-22-02-25-37

Cuoco, A. E. J. et al. (1996). Habits of mind: An organizing principle for a mathematics
curriculum. Joumal of Mathematical Behavior, 15(4), 375-402.

Lim, K. H. & Selden, A. (2009). Mathematical habits of mind. Proceedings of the Thirty-
first Annual Meeting of the North American Chapter of the International Group
for the Psychology of Mathematics Education. Atlanta: Georgia State University.

NCTM. (2000). Principle and standards for school mathematics. Reston, Virginia:
National council of teacher of mathematics.

Polya, G. (1957). How To Solve it. A New Aspect of Mathematical Method. Garden City.
New York: Doubleday.

Seeley, C. L. (2014). Smarter Than We Think: More Messages About Math. USA:

Scholastic Inc.

Az

&
A}



