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Abstract

The objective of this study was to 1) compare the mathematics problem-solving skills of students
following instruction using the Think-Pair-Share technique and the Group Investigation technique, 2) examine
the changes in mathematics problem-solving skills of Mathayomsuksa 1 students before and after instruction
using the Think-Pair-Share technique, 3) examine the changes in mathematics problem-solving skills of
Mathayomsuksa 1 students before and after instruction using the Group Investigation technique. 4) assess
students’ satisfaction with learning through the Think-Pair-Share technique, and 5) assess students’
satisfaction with learning through the Group Investigation technique. The sample consisted of 80
Mathayomsuksa 1 students from Phothawatthanasenee School, selected through the cluster random
sampling method. The research instruments included 1) lesson plans designed for the Think-Pair-Share
technique, 2) lesson plans designed for the Group Investigation technique, 3) a mathematics problem-solving
skills assessment, and 4) a student satisfaction questionnaire. Data were analyzed using descriptive statistics,
including the mean and the standard deviation, along with inferential statistics through the t-test. The research
findings revealed that 1) there was no statistically significant difference in mathematics problem-solving skills
between the two groups after instruction at the 0.05 significance level, 2) students who received instruction
through the Think-Pair-Share technique demonstrated a statistically significant improvement in mathematics
problem-solving skills after instruction compared to before instruction at the 0.05 significance level, 3)
students who received instruction through the Group Investigation technique also exhibited a statistically
significant improvement in mathematics problem-solving skills after instruction compared to before
instruction at the 0.05 significance level, 4) students reported a high level of satisfaction with learning through
the Think-Pair-Share technique, and 5) students reported a high level of satisfaction with learning through the
Group Investigation technique.
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wediangududu (G)) vastinGeuduisendnunii 1

waUSsuiisurinuznsuityvvnandamans vdaiouvesnauiniFouiliiunsinnisBeuiuvusude
semadaiiiouddn (Think-Pair-Share) funguiiniFeudlssunisdanisBeuduvuimiesemaiangududu (Gl)
Fauanslumsnedl 2 wud mnuuanweInzLUVE NS uTe ST 2 nau Ingld Independent Samples  T-
Test fiazuuuiinuen1suidyminadanansd lduandisiu sgraditeddynisadaiisedu 05 Tnevinuwenns
uidgmmsadnmanindsSouvosnguinGouiliiunisianisisouduvuiudesemaiaiiiougdn (Think-Pair-
Share) fiazuuu (x = 9.05, S.D. = 2.70) uaznguiiniFoudldsunsiansBouiuvuuiememadanguauiu ()

ATLUY (x = 8.72, S.D. = 3.02)

M13199 2 wansSeuiigurinvensuidynmnsadinansvdsieuvenguiniteunissumenisianisseudiuy
Sudedemadaliouddn (Think-Pair-Share) funquiniSsufiiseusisn1sdinnisiseuiiuusiudememaiangy
dufu (GI) vaslinSeutuliseuAnwin 1

ANSNAGEDU N ATHUULAY X S.D. t p
wadaiiounan 40 15 9.05 2.70 .

e 0.507 0.613
wauAnguauay (GI) 40 15 8.72 3.02

*JodAgnsananszau .05

2. nansilieudisuiineznisuilymnispdinaansiouseuiunaassuvasnguinsauniEeudens
o = P - a o a . . o o Y o = o
dIan1sEsuiuuuTiienemaliaiNougAn (Think-Pair-Share) vastinSeudusiseufinuntn 1

HaSeuiieurinwensuidayyneadinenans neuleulasndussuvainguinSeuilasunisdanisiseud
wuuTiuiesmemailaiioudan (Think-Pair-Share) Aawandlunisei 3 wud nqudniseunlasunisdanisiseusiuy

o o a

ullesemaiiaitouddn (Think-Pair-Share) fiazuuuvaussuganitneusey egwiiduddgymeatianszéiu .05

M1599 3 wamsiUTeuiisuineemauilagmnieadinmans neussukasvaassuramnguinseuilasun1sdanis

Sewiuwuusiuilemewmailaitoudan (Think-Pair-Share)

A1SNAFDY N ATHUULAY X S.D. t
AU U 40 15 4.47 2.54 057
PRAIUU 40 15 9.05 2.70 '

*JudAgneanAnIzau .05

3. nan1aUieufisuineznsuilymniedinadansiauseuiunassuvanguinEeuniseudens
o a oy oA v a Ay o o Y o = o o
InnsiFeuiuuusuiienematianguiuau (Gl) vesinFeudusiseufnudn 1
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HaSeuieurinwensuidayyneadinenans neuleulasndussuvainguinSeuilasunisdanisiseud
wuusiudlemematanguduau (G) Auandunisned 4 wud ngudniseunlasunsianisiseusuuuiiudene

o @ a

wailanguaudu (G) dazuuuvdassuginineusey egwilfvddymeatanszdiu .05

M990 4 wamsiUTeuiisuinemauilagmnisadinmans neussukasraassuranauinseuilasun1sdnnis
Sewjwuusiuiiememaiianguduau (G)

ANSNAGaU N ATHUULAY X S.D. t
AU U 40 15 5.00 2.42 0,00
PAUIYU 40 15 8.72 3.02 '

*JudAgneananIzau .05

3 = ¥

4. wannuiawelavasinFeuntidenisiseudisnsianisGeuiuuvuiwilodlmaiaiougaa (Think-

=1

Pair-Share) vastiniSeutusiseufnuti
M15797 5 uananan1siasgianufisnelavesnguinteuniseumenisiansiseuiwuusiuiedsismaiia
\WaugRn (Think-Pair-Share) wuinliniseuiianuisnelegluseauiinynau

)

A15199 5 nTasigvianuianelavesnquiiniseu MTeumen1sianisiteuiiuusiuleniginaliaious
(Think-Pair-Share) (N = 40)

M

51815y X | S.D. | wlawa | d@19ud
druussenaluviosFeu 430 | 091 | umn
1. nsdnfanssumsseuivisduasulrinssulduanuisunnusiuiey 4.40 | 0.90 | N 2
2. msdafanssunisiseuivigduasulidniSeuianunseiosefulas
s, v 4.20 | 0.91 un 7
aunauulunsiseus
A1uN15INNITEIUS 421099 | un
3. MsdananssunseuihedudtuliinSeuladnAnias e
ver  ad 4.30 | 1.04 | 1N 4
wagmuuImensuitgymereiivuneu
4. M3dnnanssuNsSeuIvdasuliinGeuUssendldanug
v 4.13 | 0.94 un 9
Tunsundeym
5. Msdnfanssunisiseusteduadulidnsoududdndunsuddamle
v 4.15 1 0.98 un 8
AEAULEY
6. M3dnnansIuNsseuieduaslvidnSsuuilymriuanunisein
Y o oas o 4.23 1 0.97 un 6
doAnRIUTINGI
7. asldamuzanlunisdanisiseus 425 | 1.06 | w10 5
AunsiauasUsziiiung 4.40 | 0.94 | wmn
8. M33nNAINTTUNIREUINMTIALaEUssidunameIsivainvay 4.43 | 1.03 | 3N 1
9. M3dnnansINsFeusinTTanasyseiuna Tideyadeunduiiieln
o o wa 4.38 | 0.84 un 3
UniFeuimnnuedlanvy
sulszlevdnliannnisiseu 4.15 | 0.86 | umn
10. msdafanssuMseuihedaatuliinteu Wilaem anansavimmn
o M vak 4.15 ] 0.86 un 8
HaN3 ULy
1RAYIINANUNINGTR 4.26 | 0.95 | w1

avanslee Aoz Inemans umInerageuasvsdil
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5. nanuianelavesinSeuiilidentsiudlenisianisBouduvuiuiiedremaianguiudu (GN
vastiniFeutusisoafnu i 1

A5197 6 uansnan1TiAEiaafianelavesiniSeuifnensisusensianisiousuvusniesie
wiadlanguiuau (G) wuhtnSeudanuiaelasglusedvannnau

M19199 6 AufanelavestiniSeundnen1seumensiansiteuskuuTudememaianaudauau (Gl) vasiniseu
FuslseuAnu U9 1 (N = 40)

518n15UsEIEY X | SD. | wlawa | ardud
AuussenAluviaaltey 4.10 | 1.04 | umn
1. nsdafanssumseuiheduasuliinseulduaniudeunnuiiuien | 430 | 0.99 | un 1
2. n3¥efanssunisleuitieduasulviniSeuiinnunseiesosunay
o v 390 | 1.06 un 8
aunauulunsiseus
AUNTIANTSIEEUS 4.06 | 1.05 | 1N
3. M3dnnanssuNsseuideduasuliinseuldinAninsen
v oAl 413 | 1.02 an a4
WagmLUImMINsuAtymegeiivuneu
4. M3InfanssuNsseuIvdasuliinGeuUssendldanug
v 4.08 | 1.05 N 5
Tunsundeym
5. Msdnfanssunisiseusteduadulidnsoududdndunsuddamle
v 405 | 1.11 ann 6
AEAULEY
6. M3dnfansIuNsseuiteduasuliinSsuuAly e unisein
v o sa o 4.00 | 1.11 un 7
aonAdRIiUTINGSY
7. astthanmngaulunsdnnisiteus 4.05 | 1.01 | 11 6
Aun1sinuazUssiiiung 4.18 | 0.94 | w1
8. M33nNANTTUMIBEUIHNMTIALazUssdunameIsivainvany 4.15 [ 086 | umn 3
9. M3dAnanTIUNsFeuIinsTanasyseiiuna Iideyadeunduiiveln
Y va 4.20 | 1.02 N 2
niSeuimnnaueslafvy
sulszlevdnliannnisiseus 4.15 | 095 | wumn
10. msdafanssuMseuihedaasuliintey Wilalem anansavimmn
o M vak 4.15 | 095 an 3
HaN33eulafTy
RagTINANNNING R 410 | 1.01| wumn
n1saiiusnena

msffiunside Fes matsudisuinugnsuigmmsadamans tngldnsdanisieuiuuuiuile
femafaifieugddn (Think-Pair-Share) Aun1sdanisiseuiuvuinilofemadangududu (G) vosdniou
Fustseufnu®i 1 aunsaedusena dail

1. narFouiiisuiinuzmsuidaminisadnmans ndausouvesnguiniFeuiliiunisdanisFouduuy
sufleshamadaiiougdn (Think-Pair-Share) AunguiineuiilasunisinnisBeuduvusmilesemainngududy
(G) wu FinwemsuitgmmsedinmaniudaFeuvesnguinGeuiilisumsianisiFouiuuusuiememaiaiiou
dAn (Think-Pair-Share) fiaguuy (x = 9.05, S.D. = 2.70) uaznauiinieudilssunmsiansBeudiuusuiomeaia
nawAUAY (G fiazuun = 8.72, SD. = 3.02) iflevadpuanuuanssreszuuuiLieuvesinFouis 2 nau Tag
T4 Independent Samples T-Test fiaguuuiinuznsudUammadamans liunnseiu sgraditodfynieadn
sedu .05 lesannsdnmisiFeuiuuuiiesemadaiiiougin (Think-Pair-Share) lumaiamsiseuuuusuiled
annsotluldsugFeuldynsedudu TensedulifBouudazauilonialddn a¥assd uanisuanufaiu
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ofiusy wazaslevinAnssusiwAufuanndnlungy Tnsenaduandauvielandiildsuandaeu {Eeunsavauas
AnvndmeuieauesteuwdInidneuresauedukanUdsunase Ausefuiioudmilsny snnduidneures
uLeIFevesiiouin efuseTmAvaInEndngwils uazanvhermneuiifigaiauBnlunguiiunssiuaniiaus
sthdureu (Dachakupt and Yindeesuk, 2018) Fawanuiivilnstini3ouaesnudisfugosfinimanuivilnsyana
\issnufenilonaiazianainiitosnin waznsdnnisieuduvuiufiesemadanguiudu G) 1Wunszuauns
dansBouiidatiunsufifeis WunsdafenssuludnvaznguufoinsfiFeudie Yssaunsalnsaanmsiadsy
anunsaiataasmsuidam WeliAnmsiFousainnisnseyh fnfin Bnasle fURRAYINvEnszUINTANG 9 way
Anvinwznisianzuaronanuisuiudungy neysiulidiseuidasslunsfinvimenuimuvdnussusules Ti
Foudsuinmavhausiudiuddu Annsdueimdeyaniuianunawing 4 AdldenslutesSousindu el

a

Seuieddonis@nwiduaimanuimenueddanisninuivla (Mingsiritham, 2011) AnANa1vetNNTANE

2P e

ee e

i1 2 viu Suduwelsindddmaiansdanindeudiin 2 Selduadnsiiluunndreiu

2. maudtammsadamanineuoutundaSeuvesnguindouiGousensianstoudiuusmilons
wiadaiflaugfn (Think-Pair-Share) wastinFeuduiisoufnu ¥ 1 wud1 Fnvensudtaymysadnmans voangs
fniseudildunisdanisiSeuiuuusmiesomadaiiougin (Think-Pair-Share) ndu3ougsnitneuSeusged
foddynsadiffisziu 05 1osnnmsdansSeuiuvusuiiesemaiaiiougan (Think-Pair-Share) ifuiuamg
vilsfiannsathuunidam Fewinwemsuidgmnadamans vesiniFeuls dndouinnnuiarndlalaens
ponuuUMsSsunmsasuvesagiiiuinSeuliddnuduluianssunsieunisaeu TnsidniFeuss fugiutniFeud
Bouseuldiumsienleldainagrieguasnuiesiitiandn wazdielvidniSeuiianunseissesulunisiiounasniiad
duasulvdniSeuinauAnsivgeaiainuglunisundym Wawiauslususng 9 Faaonndosiu Ningsih et al.,
(2019) weUndiaduiunisdnnisieuiuuusmiesomadailougan (Think-Pair-Share) lun1si3euindnmans
nansidenudt dniSeuiildsunisasunisinnsSouiuuusmiesemaiafiougddn (Think-Pair-Share) fianis
FoudganininiFeuiiaeusesuuuunsBouiuuuund uaz Tubtawee (2011) wansdnnsiFeuiuvusimiiose
wadiailouddn Afroauannsalunsnessiingua Fosdnmdunilnadd vesindoutuliooufnudi 3
amsidonud mmanasalunisinedisdivanavesinisutuiseninundi 3 dansldsunisdanianFeusuuy

o a

Juilesgmaiiaiveunfn (Think-Pair-Share) gandunaeisesay 60 sgilduddyniadiniseau .01 uay Khotcha

o

3 a o

et al., (2023) wansdnnseuuvuiuiesemaiafiougAndiiieonaduavdnnanisisounasiinue nslivema
Sosdnmdunilnudii sesindousuisonfnudi 3 lsnFourdssssulain nan1s3denudt nansiiouidioy
wadugvisnansBeudinedamans Bosdnadwailnuld nadugviviaSeudganineuou sgeditduddymna
adffisesu 01 wazdiaonndasiu Nanang and Rahmawati (2022) Wamnanuasnsalumsuitammendineans
MunsinnsiFeuiuuuimiiosemaiaiiougan (Think-Pair-Share) dmiuiniSeusisondu nansidewuin ns
Fannsi3suduuuiusioseimaiaiiougddn (Think-Pair-Share) Tngini3oulunguiivihauisatu LKS uagldisy
Auuzihanasifsafuinisulasdgmiiessidutuudasmisadamansannsaiauiaiuaiunsalunis
LLﬁ’{]zymmmaimmam%mmiﬂL‘%&J%ﬂﬁ%&Wﬁ@ﬁﬁﬁﬂL%%Iuiauﬁ 3 ynnsutineuiidndeluseudl 1 uas 2

3. msuidgyynendinmansieuSsuiuvdaSeuvesnauinisouiiiousiensinnsSeudiuusmilese
wadanguavdu (G vesinidsutuiseufinu @i 1 wuid Favensuddgmmeadamans vonguiinSeulazy
nsdamsseuiLuuiuiienemaianguiiuau (G) naussugenitnewseu Insen1sinnsiseuiuuusuiene
wadangududu (G)) Wunummiiiaansahuusdym Fewinvemsuidynimeadamansveainizould
wielviinFeuinnsmiuiilalasniseenuuunisisounisaeuvesnsiddnGsuildiusin dniFeudiSouseunas
yaanudeiulunuesazldfunisienlaldanasrieifiounislungy dawalidnizeudausiulafininnitnisi
Aonssuuuuiien wazdameliinSeuiiamunssielesulunisfeu duasulitniSeuinnnudnsivsen avnugly
msuiteym vinwenisvihausuiulungy swanuludiusing 4 Famonadesiu Muhammad (2018) Hav8IN"g
JansBouiuvusuilesemaiangududu (G fifldemsuidammsadaamaniuazamuiulalumiowosindnw
T SMP Negeri 2 Rembang nan1538enuin anuanunsalunsuidymniedaemansuazanuiulalunuiewes
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tni3suii3oudionsianisdouuuuimiiefemadanguiudu (@) fufinirniuainsalunisuflagmims
adnmaniuazanuiulalaglénisSouduuuund uas Nisa and Cuevas (2022) MmsdansiFouiiuusmiions
wadlangududu (G)) ieWmunadugysnmsGeuiadnmanivesiniFou nansidenuin msdanisFeuiuuusmile
memalianguduau (GN) ausauiulsmansseudivadamanivesiniEou MTsN 3 Malang leunnai #anis
FeufinednmanivesinSouilifunisaeulaglizuuvunisioudves STAD wazdsaenadesiu Unton et al.,
(2023) mMsimuvinyensAneglimaravasinssulinAdamansiunsInnsSsusLuUTIememalangy
dudu (G) kanIfewut AzuuuiounIsAgaUntY 51.90 Mndezuuundinsvaaeudl 76.71 ddusUuuunms
Innseusivuniuiiememeldanguduau (G) anunsaimuinwen1svinyen1sAneg e divananntinmansues
wnizeule

a. prwidfianelavesinFouiidsonisiFousnenisiansifouduvusiuilefomaiaiiiougdn (Think-Pair-
Share) Tostinisudusiseunudi 1 egluseduann uazduiifiezuuugean fo msdafanssuniadouilingnuas
Uspiiunadeisiivannvans wnesUuuumstanisSeudiudunslitnidoufnmiFeuliuguesmuies Tneagazll
iiludsduuumdunsinmduaisieisnsithiSeuauls astvihddudaoslvduusiduinEeulussninams
dansi3oud wazdsdaasaliiniounuAnsiveen Ravinuglumsudtym Wauvinegnismsdeasiugiies
Aan1suanivdsuiFsudtedunaziulaglunisiuuunaaeuini3suarnsauanildsuiuguesiaeld il
vssemalududsuduluegenuivaynauuiunsSeu Ssaeandaaty Moonkham and Moonkham (2002) 1u
sUuvuvesianssunsdeunsaeuiidalitniewhaudundy TnedunnmsfugiufaudhmiuAavesiagun
ofuselungy wlelildnnudnvesnguidufanssufihliinGoulsiaumainssumsdsen mugluduanuiana
ilaludesiounaziaonadasiu Thanyacharoen et al., (2023) MsAnwmadunydnenisiieuinadamans
Bosmyu vastindeutuisenfnundi 2 lngldnisdanisdouiuvuinilefemaiafiougin nanisidonud
awitselavesinGsundslesumsinnisisouiuuusuiiesemaiaiiougan (Think-Pair-Share) fauiswelaly
amsmeglusziuiinniiae

5. anwfawelavestiniFeuiddenisiFoufenisinnisiSeuiivuiuiedemaiangududu (G vos
tni3ututsendnudil 1 eglussduann wesduiifinsuuugean Ao msdafanssumaBsuitisduaiuliiniould
waniAsuanudifuidiiou inszguuunmsdanisdeudiudunisdaniadouiuvundy nelvinidoudungy nquas
5 - 7 Au Aazdinuis nana seu Tneasasueunmnedymlvituingeu mnduliinFeuasngusmiununulums
ﬁmLLﬁﬂﬁgmLLazLLﬂwﬁwﬁam%ﬂluﬂejﬂumi?mﬁu%’aaﬂasm q wusznevlunsuidymuaviinausisnisilalam
dioulutuidou astinihiinedlimuusiinGeuriiiu sihlfinSouldarunduansosn ndiya ndon Taemdods
funazfumelungy thifsunmelungulduanasunnundiuistunelundudslduandeusunguiniFoungudu
sheuazgavnednFouinieuamisoagiiluesdanuivesauiedld Fsaenadesiu Boonwas (2003) n1sdanis
Bouduuudwilesmemaiangududu (G) WunsianduinFeuiowieunisinlassnungy Tasendendnnisnis
Fouduuuiiiendonisiiounuusiuusasaile (Cooperative Learning) FefidnwaznisiFounisasufiutadinizou
sonidungu Tnedaruamisounndsiunaiiimunesanfuasiinginsslunistiomdedetunas fu wazds
aoandesiu Muhammad (2018) Havesnsinnisieusuuusimilememaiangududu (G)) fiflronisuitiymima
adinaansuarauiulalunuesvesiin@nuily SMP Negeri 2 Rembang nan153demu3n Auauisaluns
uidgmmsadinaanfuazanusiulslusuewesiniSeuiiousensioudiuusuilelaslémadangududu (Gl)
fuiineuannsolunauidymmeedamansuazanuiulalngldmaGouiiuuung
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ayunan1sIdeuasdalauauuzaINnITITY

Nan133vY

n53dei3ee nMswisuifisuinugnsudtymmaendamans TaeldnsdansiSeuduvusudesomaia
dioudRn (Think-Pair-Share) funisdantsiFeuiuusmiiofemaianguiudu () vesindoudusisenfnudi 1

v
Y v A

ausnasunanTIdele sl

1. warFouiiisusinuzmsuitymmaademans ndaieuvesnguiniFeuildiunsianisFeusioy
sufleshamadailiougdn (Think-Pair-Share) AunguiinsuiildsunisinnisBeuiuvusmilesemainngududy
(Gl) \ilenagounnuuAnmIYoIRT LU L suva TS BuT 2 nay lngld Independent Samples T-Test wuin &
AvuuuTinvznsuitdymnendinenansi lduananaiu egreliteddymnsadafisesu .05

2. Finwemsuddammendamans vesnguindouildiunmsinnisSsuiuuusndlefomaiaiiouddn
(Think-Pair-Share) ndai3suganinnousoy sehdiduddymsadnnszsiu 05

3. finwgnsuitdammsadamans vesnguiniFeudildiunisiansdousuuusnilomnemaiangududu
(G) ndaFouganinnowSou egailduddynsaiaissiu 05

a. awfianelavesiniFeuiiionisBousionsinnisBouuuuswmiememaiaiiougdn (Think-Pair-
Share) vastiniFeuduiisounudi 1 eglusgduunn WeRasansedunut dndeuianufioelaoglusydun
VNAY

5. wannufiselavesinFouiddensiousemsinnisiiouduvusuiememadanguiudu (G ves
tnidouduiisennu i 1 eglussdunn Wefinsansiedumuh dnFeulisiioneloeglussduuinyndu

Forausuurlunsiseaiely

PNWANTITeNUI MalTeuifiguinuenisuidynimeadinanans lngldn1sdanisiseuiuuusiuilone
windaLiiougfn (Think-Pair-Share) AunisdnmsBeusuuusiuiiofemaiianguaudu (G vesinGeutulisoufing
U7 1 forauouusssil

1. dewafdernuznisuiymmsadamansuazanufienelalunsdanisiioud fuduagannsotms
Fnn1sieusuuuswilosnmadaiiioudfn (Think-Pair-Share) nomsdanisiouduvusuiesemaiangududu
(G Wllunisdanisisouiadinmanfiftoimuvinvensudtymmeadamans iosanmanisufinuznns
LLﬁ{]z:w'mwam’jmwam%mmmﬁmmaﬁauiﬁu’q 2 wmada dualiupnaeiu

2. sUwvumsiamsBeusitnioudugniedunguiilenaniudsunnudndiudaiunay funsenisisouiuuy

= o a a v

Fude FelniSeuaunsaieuinniunaviuludnuaesiinseduliiiansimunsinvensAnuazn1sdoanssiniu us

LA v

nsdugriedanguuIenstenviibiAndymeanuliaugalunisiiaungy wu dniSeundianuansownnsieniu

(rsfuins niegauiugew) viliunguenalidlianuaugalusiuaiiueaunse
3. 1919ANANTTUABUT WY AITIAATTIAT AN ZEY

References

Atsena, O. and Sangsrikaew, P. (2024). Development of reasoning skills and academic achievement in
mathematics by organizing learning activities using the peer-thinking technique on percentage and
ratio of grade 6 students. (in Thai). Academic Journal of Graduate School, 2(1), 59-68.

Boonwas, K. (2003). Educational innovation (in Thai). Bangkok: Srinakharinwirot University.

Chitchanawanit, K. (2019). Learning Management (in Thai). Bangkok: Chulalongkorn University Press.

Compakea, J. (2020). Development of mathematical problem-solving skills on prisms and cylinders using peer-
thinking techniques and math games for Mathayom 2 students (in Thai). Master's thesis. Nakhon
Pathom: Silpakorn University.

Dachakupt, P. and Yindeesuk, P. (2018). 7C Skills of Teachers 4.0 (in Thai). Bangkok: Chulalongkorn University

Press.

Fvanslae Aol Inenmans 1/74731//5/7@”5/@1/557%5717



80 | Journal of Science and Science Education Vol. 8 No. 1 (Jan. - Jun. 2025)

Khotcha, C., Sungdaung, T., Thongsomnuk, I. and Neammalai, P. (2023). The effect of cooperative learning
management using buddy technique on learning achievement and reasoning skills on trigonometric
ratios of Mathayomsuksa 3 students at Wachirathamsopit School (in Thai). The 14" Hatyai National
and International Academic Conference (pp. 1563-1575). Hatyai: Hatyai University.

Koonkaew, A. (2019). Statistics for research (in Thai). Bangkok: Chulalongkorn University Press.

Ministry of Education. (2017). Learning standards and indicators for the Mathematics, Science and
Geography subject groups in the Social Studies, Religion and Culture subject group (revised
edition 2017) according to the Basic Education Core Curriculum B.E. 2008 (1** edition) (in Thai).
Bangkok: Office of the Basic Education Commission, Ministry of Education.

Mingsiritham, M. (2011). Integrating cooperative learning and collaborative learning (in Thai). Veridian E-
Journal SU, 4(1), 436-444.

Moonkham, S. and Moonkham, O. (2002). Methods for organizing learning to develop a thinking system
(in Thai). Bangkok: Image Printing.

Muhammad, M. (2018). The Effect of Group Investigation (Gl) Cooperative Learning Type on Mathematical
Problem and Self-Confidence of the Students in SMP Negeri 2 Rembang. Proceedings of the 5™ Asia
Pasific Education Conference (AECON 2018) (pp. 91-94). Purwokerto, Indonesia: Atlantis Press.

Nanang. and Rahmawati, A. T. (2022). Improving Mathematical Problem Solving Ability Through Think Pair
Share for Junior High School Students. Thinking Skills and Creativity Journal, 5(2), 43-51.

Ningsih, Y., Andika, R., Sari I. K., Ahmad, S. and Kenedi, A. K. (2019). The application think pair share in learning
mathematic. Journal of Physics: Conference Series, 1321, 022092.

Nisa, T. F. and Cuevas, J. V. (2022). Group Investigation (GI) to increase student mathematics learning
outcomes. Transpublika International Research in Exact Sciences, 1(1), 37-45.

Ritjaroon, P. (2009). Principles of Measurement and Evaluation in Education (in Thai). Bangkok: House of
Kermyst co.,ltd.

Rodseesen, T., Chanakul, B. and Bangtho, K. (2019). The development of student achievement for solving the
single linear equations by teaching through the STAD approach among grade 7 students (in Thai).
Journal of Graduate School Sakon Nakhon Rajabhat University, 16(72), 119-128.

Sripradit, N. (1996). Academic achievement and problem-solving ability between teaching investigative
methods using group process and teaching according to the teacher's manual of Mathayom 3
students (in Thai). Master's thesis. Bangkok: Srinakharinwirot University.

Tantiphongsanurak, C. (2000). Cooperative Learning (in Thai). Academic journal, 3(12), 36-55.

Thanyacharoen, A., Chanphen, S., Ngenniam, S., Hengtaweesapsiri, N. and Nantratkul, P. (2023). A study on
learning achievement in mathematics on polynomial of mattayomsuksa 2 students by cooperative
learning using Think-Pair-Share techniques and normal teaching (in Thai). Proceedings of the 11"
National Academic Conference of Muban Chombueng Rajabhat University (pp. 110-119).
Ratchaburi: Muban Chombueng Rajabhat University.

Tubtawee, C. (2011). The effect of collaborative learning with peer thinking technique on the ability to think
logically about trigonometric ratios of Mathayom 3 students (in Thai). Master's Thesis. Bangkok:
Srinakharinwirot University.

Unton, A. R,, Rizal R,, Susanto, A. and Dinda, W. (2023). Meningkatkan Kemampuan Berpikir Kritis Matematika
Siswa Melalui Model Pembelajaran Group Investigation (Gl). Innovative: Journal Of Social Science
Research, 3(4), 2932-2941.

Copyright by Faculty of Science, Ubon Ratchathani University



