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Abstract

Argumentation has been a subject of research in mathematics education since the 1950s, with
increasing interest from scholars across various perspectives. This article aims to provide a critical review of
argumentation in mathematics classrooms by examining Western and Eastern cultural perspectives through
a literature review and comparative analysis. In Western cultures, argumentation often emphasizes logical
reasoning, evidence-based support, and individualism, whereas in Eastern cultures, collaborative learning and
harmony in communication are prioritized. These differing perspectives influence classroom discourse structures
and research methodologies in mathematics education. This review highlights key distinctions and discusses
two main aspects: (1) the development of argumentation-related concepts, including definitions of
argumentation in mathematics education from Western and Eastern viewpoints, as well as its connection to
mathematical proof; and (2) critical discussions on argumentation frameworks and classroom practices from
both cultural perspectives. Additionally, the article presents practical classroom examples of argumentation
using Transformative Lesson Study incorporated with Open Approach. Finally, it explores future research

directions that may contribute to the mathematics education research community.
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unid1 (Introduction)

nseAuselduds (Argumentation) Miuanuaulalunsadamansine Weosanduiivensuluaenis
USHEYIBTATWIAIENTI mma%mﬁLﬂuSﬂﬂgwuﬁwﬁmaaﬂW'iﬁmu,asmi?iaa'ﬁmamqwémﬂﬂdwmmmqms WAy
nsgausulunnsadineansfnyritnssuiunsmdanlunisiseuiduindaiudfy (Duval, 1999) wiuldan
msusngiiuiate “Argumentation and Proof” veamsUsyumeinmsduadinanans@nuwia The Interational
Group for the Psychology of Mathematics Education: PME wag Congress of the European Society for Research
in Mathematics Education: CERME W@ ¢ International Congress on Mathematical Education: ICME ﬁﬂﬁ’jnﬁ
anuseodlunisdnuiussiiuiiFesunutlgiiu Tuguwuadaemansinuufiunruddyresniseivmeldudei
msduaduluduiseu Snmdnnsuazinmsguwes National Council of Teachers of Mathematics: NCTM gfautiudis
AMNAIAYIINITIAMANE N1TgaY wazn1sdeans dedeifudiuuszneviididyvesniseduselduds uay
miLU?auLLﬂaQ%uL%'smmimmam%mLfJuﬁqmuﬁLﬁumﬁ?ﬁmmz NsULELD NMTININYANUYNABITDITOAIANTRINAY
JalAwdsaanukaziu (NCTM, 2000)

Tufudeundamansasduasunisedunelduis iewinauauisadiuniwosniseduseldudde
anuanansalunslimgrasedenansimileg FeieidunsimuinisianisadamansvesiniSou (The Common
Core State Standards for Mathematics: CCSSM, 2010, 8141w Francisco, 2022) wag&alalanialunisiieusun
tniFou IngldnseAumelfudadugudnandumsainmnssy uazrmnsslududoudaiinasonadidauunaams
adinaansvesindeu uiinseduseldudiinaneinieitewmioldiferdestuadnamansinuudtinidneii
Tnideldduiie nseduseldudmisndnmans (Mathematical Argumentation) Fauansdianinuideulesain

n1seAuselaudalugnisfigainnsadinaians (Mathematical proof) wagilunsyuiunislunisasnestonanidnmia
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WeuaRAUg iy

NALINSVBILUIARTINETRINUNT5aAUS181AWEe (The Development of Concepts Related to

Argumentation)
1. mstwuarnumnevesnsaivneliudslutuFeundaaans

1ud 1958 Stephen Toulmin WauswuUIIABIURINITOAUTETALETUMTsED The Uses of Argument
fodndunseuuundniiddnlunsinwuaziinsesideliuddunasemn deeduefeesdussnauvesteliuds loun
data (M35l9idaga) claim (M15813d0a3U) warrant (1133U3849) backing (NMsatfuayuLfiniin) qualifier (MsKans
anuthasfuresdoagu) uas rebuttal (M3nandsdeulaiivilidoasuiduiia) nsevitiauauuaaiiiluaes
msefAuTeliudstadunsdousesdnaniifesnsiigaduiedeas (conclusion) nduludsdnanilififeliudsdsgn
158n11 Yoya (data) Tassa31e Data - Conclusion dududesdinsuduamvousssudauansimudinanfiiendi

11350589 (warrant) @wAnansnussinvmilsldosfsanuindetiovesnsiivsnaonletiu Sund1 Myatvayu
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WidLAY (backings) wansdiannuiliefiugiunluiidelduds deldudausadenlosiuduaielld lnelddoasy

(conclusion) Mldisun1seensuuds vimthludeya (data) dmsudelduddvailugdudaly (Toulmin, 1969)

Figure 1
Toulmin's Model of Areumentation Framework (1969)

nsauLLIAMTIAaYead Toulmin (1969)

Data > Conclusion

Toulmin a7 “del@udalSouaiioudadidan wsziislassasrsneninidiulstnausaslassasi

Tussandendmiil” windwnerendensdmalanairduneasdon uilunisisrsanmsliugdududeu
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funourosdeliugs Seousndeliubsgon sanunannszurunisiigaild Bondeldudavarduin duvesnislduds
vidadaldudisssdugen (local arguments) uenaniigasiludosuaninnuosteliudwamuadauionia Yeldudsesu
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=

nszvaunsliudsiiAnduluusiazdu SeSuennudenadesniunssng Toulmin (as cited in Knipping & Reid, 2015)
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Krummheuer (1995) 191%11n1536A 91839018 ugIs s lun1seAustalduds ¥3a “The Ethnography of
Argumentation” Tagluuesin nmseAuseldudaiusngnisaimedsauiiudagausnssuiorulunisuiudmane
LLazmiamﬂmaamﬂmnéhsJmsﬁuauamammsuaqmmemLmamwamaaﬂﬁmgﬁwﬁu’uﬁ widsldesuleiisgndiu

s <3

“Lumﬂéfj’miﬁﬂmL%amaﬁuﬁgssmﬂLﬁaﬁm’mudymﬂﬁzmumiﬁﬂﬁﬁmﬁuﬁ‘lu%uﬁau wazeumeolunsidoules
NTEUIUNITTINTIAKES (Argumentation process) WA UMUAIAUJURLUT 18T M5AnYILTIIARUSITIANTY
nsedAUTelands nanauswmadmguilunsadrsnnudilatisnnuduiusseninuiyunedingiveuazinine
Tunszuaunmsiieni niseduneldudsiodudnuusivivroinsliujduiusmedaau (Social Interaction) Lwlel
gndreg1ed mnfidniseuunauladeasy 1wy 4 x 10 = 10 x 4 dniSeuldldfissurasnsussloauwndBuduninugneies
vostoiauatiy maauemnanildlfifissuansdanuneenlunsliinguanidu uidswendmaniianns
osurednantuseasBeafiuiuld Fnsviemedaflilumsatuayuanugniestesdnaniingnifendy
AseAUsI8lAawga (Krummheuer, 1995) LLaxﬁaﬁaLﬂumu%mLiﬂq fionfunsaunulAnaes Toulmin (1969)
Tumsianeimseduneldudsludusouadnmans uifin Toulmin (1958) alsiuusilildluadeaans osnn
nsfesinaudeliudasenssnsdanmansenaans uitlgiundunuin dnnisAnuaieisueluliludugou feoh

Wunsufifuwifnues Toulmin aniiwiasiuzdly (Schwarz et al.,, 2010)
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ANuvaINaetuusuiLdanIwmguiiuana1eiureatndde aAnunainratefauisadaunalaviiunaisuszinu
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Tuwaziyuueng fusen Tnsamnzludiu Sekisuchi (2002) AnwinseAusielaudsuaznisfigating
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111n31ULAaves Toulmin NA1ABD %uﬁau@ﬂuiﬁmmﬁﬁzyﬁ’uﬁwLmu'waqmsaﬁﬂﬁaIG’TLLé’aIuﬂquuﬂaﬁLﬂu
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Table 1

Summary of Argumentation Perspectives: Western and Eastern Views
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P39UINTAT (AAEAULUIAAUDY Duval)

Pedemonte (2007)

Wunszuaunislunisadetenianisal

Krummheuer (1995),
Yackel and Cobb (1996)

1< L4 [
- WuUIIn)NITUNNEIAL
- WunmseSurefunsnavesinoudiliunegiedile
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4
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2 & . - . o @ , a 1%
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14 Y Y A 1< v a Y Y
- Jolauganoilu wadwsveinseAuTlauds

Wood (1999)
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nszuIUMsLaniUiey
- golaudara Manandsudamnssuseninadidngin Sidmngiveliaigousiis
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Balacheff (2016)

Junafanils waziluniosdial@nisasviouiionisdoaalion uwifn uarAnAIT0

38133 (epistemic values)

Sriraman and Umland
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1) mssAumelduddundnmans wanefs nszvaumsvesmsaiisdolduda Geifens
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Mlunadnsniandneansauduninuass
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1Undy AURINELAZLUIAREAYNEINUNITBAUTIBTAES
Staples Wag Conner nmsefuseliudadunseuiunisvesmsairadenansramsatineans (mathematical
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Figure 2
A Classroom on Measuring Length Utilizing Students' Ideas for Argumentation
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wifsdoiFeuiuilildiFesing iesndesdilsiefanssunaznisuaniudsuvesinifou mﬁl,ﬂ'iwﬁmiuﬁﬁﬂﬁﬂg

asameanisaidefiaziiouasliietulutuseuld Snusznuiiddgfornuivesn; waznisaewieaiunseivse

Toudauaznisivga

unasy (Conclusion)
nseAuMeldudsdolndudssiiunsndnmasfnufiussiRmansveansinwundusennauslagiu
w331N151EAIT “nrseniusieldwde” Taesialuiverunefemnudnnds watuusunisnnsuu “n1seiusielande”

ax A

wnedis 37yanaldlunisdeasuunfauaraduayuuufamaitu lddwsiunslisunionisyaiaiu (Staples &

' o
a1 Y U a

Conner, 2022) msl#ienuvesnseAUTeldLdafidsfutiunIansiuS UNYesTuS suLay TS SUNNTaoULaY
miﬁﬁuifﬁﬁmﬁ’u nstuinasundiddngiveinisinmnseiuseldudslundamansinuves Krummheuer (1995)
fohilsvswasgnannsoudyslunisdnwniseAuseliuddduiubou kuyuesdinuuazininen fdaduauming
snnrseAuseldudeiidunislifutinuesiaen snduuuungussyuuesnszviunsiivjiuiusvesinbou
Tunisadradonargrmileg warfdedndunuidonsng Alduuirfnaes Toulmin (1958) 1unseunisiasien
nszuIumMsFeuiveniniFeu sudesndeoindunnaniinifedailfifueiediolunsinvinasiinszinsedue
TudsluduFouadnmans uarldiunissouivegnainiienans uenainniseduredenszuiunindenisivos
nseduTeldudunda dailpmasdug Ailiudifnisdinuuasdsnumsndnaans (Social And Sociomathematical)
Sniwieatu sasiluduFoutniFouilenadlunisiiduimuararedolduds uiunumvesinFeulunisinng
m&;mammﬁﬁuﬂﬁuﬁﬁaa (Conner, 2022) 4aNI1NAITHIAIUNUIBVBIN1TOAUTIETALEIIINYULBINETUANLAT
lugunemz Jusenfondeusslevianuufnvesuusans fuanlunisinsginseduneldudugudentu uinud
fimnglumses Auneldudaiiunnsetufuausssumsions Tasamzludszmadu
nannsUMUdinngd wui nseAunelfudmnidesusesianuuaneiulussifiu dadelud
1) anusneniseAuselfudsluduiiouadamans luguuesme uaneSuiedn nsefuneldudadunseuiunsly
wnnaTlasiasmudiuremTIng warnisassdenansnsiignios udluymmesns SusonlnsawztuFoudilly
whunslinSeulivamaiioliutingdy uiidunisdoasaunuiuasiFoudsuduwiunmseAvseunnii ilesen
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nsoRuTelFudauuung funnliaenadestuinusssunsdeasuuudiu ruianmddeduieatu 2) maSeuives
thidsuAsiunseduselinds lugmesme unnvazeAuesamiu dniFeudufairsteliudddauysainuadu
nslimanadiagimun dneudeuinndeliudignieauazionarn uazluszuitensuityvniniFeugnaianidls
ymasdUszneudeliudwosmuanysafadunsuityminelinssne vusiyumewsusenlnsianglugiu dnisou
uitlymideauesney uddshuunAnineAlseesadndauaniouddniu way 3) naujiRnisluiuFeuvesns
Tuyesng Yunn agiisrunahnseiuse vusfiyuuesms fusenlasiamzdiu asliiniFouduieAumnesesman
wieslunsisuifisuumAafiuandrstuiuifiou (noue, 2010) agslsfnu lufuFouvesiu uasinwa 14l4a
SnuurnseAuneuiniudiu lnewuh agiunumiinisedunelududou dnGeuiuinedesmudoaustosag
TﬂaLawwﬂuﬁuﬁﬁé’ﬂwmsLﬁwﬂEmmimmawamgﬁuﬁm%u (Wang et al., 2020) nseius1eldudsinuanseandu
sUuuvdu Tudnwasiidniousisinoisaunuinasusnuividedu ferdudnvuzvesnszuiunis hanashi-ai
FosusowasAnnzeAuTelfdiunndeiurosss it amems Suanuans Suooni filsulduesdounduin
fusunvasiuidsuadamansiliuinnssunisfinmtudsuieiBnisuunide (TLSOA Model) Fswuiluduioudii
nMseAvTBLAnvesinEey 1ldnseduneldudaiionanseaniaufnilimieuniossfuiivsnglutusou

P

wilslgfidhmnediomadaweviofndurmdunsnzvesiingou sedamudululdlumsinyideluowan Ssned
sunosfihaulafsafunisinunisdnwnarairciausssunisedumelfudluduiSouadamans msiaszs
nseAUTeldLdwesiniFouinuyute i sdiaLay SAusTIN Az UTITIngIuNeAdamans vaziRedtulsediud
Reriuisnsufdivesas Téun nisesnuuuanunisalilam viedsnmsufoaluniseiweniseduseldud sauds
UspifufiAerdoatumaiaunindnasiiisdestumsefivnelduds fonduiuiisefiiaulalumaseanseivse

Wuddludesiuile Fusimnlugiinsujifdiensiauininagisluluouan
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