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What Can Pre-Modern Debates in Mathematics Tell Us?
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This paper explores the values of mathematical literacies reflected during the mathematical debates
between the Seki School and the Saijo School in Japan’s Edo period. The framework of mathematical
literacies adopted by this paper mainly comes from the viewpoints of Tai-Yih Tso and Kin Hang Lei.
From their perspective, we can infer that mathematical literacies are not only the abilities to use
mathematics in real life but also those of problem-solving and value judgements in the world of
mathematics. From this viewpoint, the following are the findings. First, the Saijo School pursued
conciseness, pointing directly towards the major mathematical concepts in questions, while the Seki
School sometimes used real-life examples for teaching, but those examples might have complicated
numerical values, resulting in more burdens for learners. How to design the numerical values to balance
between reality and learning processes is an important question for educators to consider. Second, small
numerical values might be easier to manipulate, but if the problem comes from the real world, then we
also need to think about the issue of errors. The value of mathematical literacies reflected here is that
the design of numerical values in problems needs to take into consideration the process of calculation
and its errors, which is related to the literacy of handling issues of numbers. Last but not least,
mathematical literacies include the abilities necessary in all mathematical practices, and by extension,
they include the assessments and judgements of mathematical methods. During the process of algebraic
thinking, how many unknowns or variables are needed in the process of an algorithm or a proof depends
upon the context of the learner. The process with more variables might result in simpler equations /
expressions, while using fewer variables may lead to more complicated equations/expressions. We need
to adjust the problem and the number of variables according to the learner’s context. In short, from the
mathematical debates presented in this paper we can see that mathematics educators need to (1) balance
between complexities and teaching goals when using real-world problems in teaching, (2) guide the
learner to consider the influence of approximations on final solutions, and (3) consider the learner’s
context and balance between the number of variables and the complexities of algebraic expressions.
These are our findings and suggestions for teaching.

Keyword: Wasan, Saijo school, Seki school, mathematical debates, mathematical literacy

Corresponding author : Jia-Ming Ying > e-mail : jiaming.ying@mx.nthu.edu.tw
Received : 27 July 2024;
Accepted : 17 December 2024.



FLIEE ~ BRERIT FEERFHEMBER 3

B~

LRI AE R —TEES I IR ERERIT SRR o ATRE R AT
B SRR R ISR 5 S o 1 1980 FFRFALA  1F R BRI 98 70 S HYBER SE i 95 S B A Bl
BEMEE ——FHEBBEASHENHRAE —— A FNEE » RBRE R HEEAE
IR 2 5 6T B 52 1) 5 B2 s S SR BB B B Y (1 BB B R R A0 B S8 B2 e il A
BEEHZAEN - EHEE S R AR AR 2 E R (5 HPMY) » 7 AN+ F
FRMHERHRED - HPM E24AF0H ~ 78t ~ BE » UAHEHFMERSVEM L - #
HEFIE RS (54 Barbin et al., 2020; Fauvel & van Maanen, 2000; Katz & Tzanakis,
2011) > EEHAZEBEANE R L BRE S DE#FEHRE HEANEE (FIngHFE L -
2018 ; Katz, 2000 ) - /£ HPM AHEARHZE RS » HE 01 T #1257 {E | ( mathematical culture )
HEERIR% > 120 Fasanelli % A (2000) 5347 77 {8 [ 22 Y JR2 Sk A 85 22 5 22 SR
SHHER - B~ FHE - EE - @APERE  TEERER 0 TEESHAHRSRIESAFO
BBt > BB - EE EEAVEE - Wilson B Chauvot (2000) AIIZEEE AT 1E
DUF ZTH R A R s B S BB/ AR b - A - N - MEENARE - E
HIERM A e Rl e - s RTRE R SR TRV G  HERR T
IR [E SRRy N &1 7 08 R i g R - KB EEEAA ~ HFAZE > 712
BEEAMHRETREENEE S HYEAHENERENEE AT -

RS A EARE - BRI S NS B S a iR B A s AR By — R 3 (L - (HEA
SMFFZE R - ARV TR SE ) AN E 2 - KB RIHIVIRSE > 2175 (20160 H 61 ;
2021 > H 4) WEESEGEEH T U T SEER -

LT ANE SRR S F T e R S U T TR R R
o FALE AR S ROP A (PR RUS F) Kb

BEUERE—HERAFEN AN GERMEE LSk s - HHEFEHEE - EF
o 108 BrERERAE (FEHEL > 2018 > H 1) thigs| - " MR A ERE > HIEEEAEN
AL - BEESU BRI A AE B B B2 AR B AR B ER S8 T A A (R RSB AN [F] S B RY 2 52 - hw]
RETR BN B R E B R E Y £ -

R AR RS L R BN T URAEE K ST 2 e
TR o I Eh A JU AR SR A & 3 S Lk X
s LIRS ewat 2 e - (BEHE > 20180 H 1)

L fE B —{ERZLSER 0 HPM 2 Relations between History and Pedagogy of Mathematics (945 % » i (B2 S81%
[EAREEERSEZZEEE (International Commission of Mathematics Instruction [ICMI]) o — (i [} & 1
ZE¢E£ IGHPM (International Study Group on the Relations between History and Pedagogy of Mathematics ) FYH}
e 1E o ] R SRR L A B BRI AR VS B - SRS (1998) B Clark (2019) -



4  EEEBNEEAT (EEALLES

RIBATRIER - NERRBEABREGERSNRESNETR - BB R
BEHY S I EIRG WA - PREERSUE - NERRBEN SR GH ST SR
(2016) BFEERSAL By T oA RVEER ) B TR Ay SE | o TS B HYEER | Ay
Fo TRESE -~ TakE, A0 TR, =EmEE o TR PAYSUE RIEE T ERAERE &
PEURAE A0 TALEERESE ) FOTR o BB RAY AR - AR SCR T JAME ) AR
2 o) N T 1t DR R 208 1) B B LR PR 1 3 e LD B R T VAR (B0 Ry T SR AR AYRE KM
s smEEAl) BUERBER R T mEBE AN A EE AR (1

(NERIM - &/ \5E) (GEER TR T &slUERZE ) =R FSERERA R &/

RIS ) (Dauben et al., 2013) « HAEEE » WM EEEFFEZIRVEEZIEMARE
TSR 2 1% > 448 F [RIRR Y [T REL S B AR S o B 2R 5 TR Y R - I R A (R BRI B e =
GIEEE IR A BER R L % ot s AR LR P EER DT ARSI Bl — TR R
FERMER L B ] DR MR 2 AR B R A AE - I A 2 FEF R BB T
Fit o B FAIFEE BB 2 3 (DI TRBEAAR e &Ll eS¢ Ty 7 ) BiEsd
i o DA HY B BRI B IR A 1 (A0 5 L ORISR 7L BP S8 I B IS i & B H Y HRKZ A B
Andrew Wiles A ? )« RS ~ NEEERZ B HEFFE TR F > SGTRMNE
BRI EME B o EL A A SO R R RE B S - WIRME R DT AR DA, 2 AR AR ALE
oL T S BB EETTRERAMR BB RN E LT AN T
SEF A IR B R M B EE T RE -

ZABIAET > Pollet B Ying (2017) HYBFFEET sm R oo UH T RoTily ) 81 T ERDT ) 2y
Wi o feT /o B (WUE2E) &g Rz 2 RFHHm I > B+t P EEE
Fr R G EE > Kbk T EIEA FBUSH IR T U H BRI E > RFITER

" polynomial ; £ " polynomial equation ; 5 Wi {[E & & Z kA L - (e SUEERHY A REZICER
W 2 IH U AR G —H G ES BEE - BE—ETEAERWERERNEFES
HERREENTEAAFESTEAN BFE - MFHETBEERTE - EIPTFRAYER
RIS > AR P AEREEEEE T > BETTEEE RN T ZHEA vs. T TERA
Pike T AR 5 vs. T TREAAVER ) EREMSSEESR -

EEeyTEA R E R (PR R ES ) BT RE ) IR E SRR
ARés NBEER MR T - MANSHESERF  EFFOEMREN "THE, ——AXIF
L (27T 16031868 £ ) HYRFE G EIEE — — it > AFEE oA BEyEGR o B
B E27% Bishop (2001) 58 F > BE2ZEWFE Y " {H{E L (values ) 2 BT HY(E & (beliefs
in action) > {HEEL " A& (attitudes) B H H (8 AL » AR Y5 5+ > RBlE 2k
B T 2 R 5 > WS g A s 2 PR SS Ty R Rl & A B G EE - s @ F L
BB AT R S R A IR o TR R SR R N R Y B R B B B R Y T A B
i P Mk ] AE BIE S i 0y (EE - FEIRANEE » At T HERE ) RS
ERMBEHE LEENEREEZ — > h R R Tt nT e BUR ) F LR B AH B Y
E1E - BT AT 7e = Ry R E



FLIEE ~ BRERIT FEERFHEMBER 5

— ~ AEFRA RS R H AR IR A e R ZE o A IR B R (R SR Z A R Y
5 i 7
= BRI IR REVEER RS TAEE o] DA (TR 7
FEERNHEERZ T AU RN E AT BRI HaR F T HYEE SR
EHRy (BEFE) - (BUEREER) ~ (EERDL) ~ (MBERVAEM) AINE > stEH PR
Ay REREETT SO A > DUE REER T A S ORI E 2 1% - LIS R awnBE
B 3+ o WIS RG2S 0 WA HAGEREY T B R A, - £ T 6 0 ACCE Y T EE
B OETHRE > Z RIS ENEH AN TR SRR - Rig DLBRREE
Bl S s < o R IR AV AH -

A BERERREEBRH ZEE

"#EEE & | (Mathematical Literacy ) R4 F KB B 25 5+ 0 EA I SR E
HEAE o MEEE 108 B4F FESHY - BB R B R AT E SR T R B 1Y
L BB E R EL ARG 5[ E G HNE mE R A - 108 SR " ZEE A | BEDK
HEFZ O THERE ) EATERREREMRE  HBEE - RERASREFEEAR
[EYfEE - BIEE4 6 JJsFEETE (Programme for International Student Assessment [PISA])
2021 FHEEEMATRINBEREERN TN (NS EAEERRE)

EEZALBAALBEIF YRR TEY FFRIL > L2 R Y AR ESF KR
ARG A T f 3 kK BRSFERR A CRF - FTFHILE K 3
EV B AR RS A AR e d o X0 RN A E R EE AT &

B NEE A M2 M ERE FREEAE T FF LR AN F R

( Organization for Economic Cooperation and Development [OECD], 2018, p. 7)

& PISA ¥R EBEHERAE » (EREE S HE I A AVIRES o i 8 M E Y i 2 82
ZEWEEN M - BAEMBERABES > [0 HRE PR - (FHMERREE - A
BERELIEER T A R IRBR BT E - bl BERENEERERE
EFRAARSS 2 TEARSEMNE - cEE e HBRA Rl > et EeREEEH
SRR EER A BFHERET  SE B AEAEER AR e - BRI E R
NEH) - HERRE LA AEERER A 34 - gl — B R EE (UREA SR D e E L
HELE— B - AR R R SR T AIEN g E e B R EE R aH)
DU SE B2 HIAREE T SRV B R, -

EEmEF R (2018) 2 EPSNEZ L PISA WM ZEE & > ST BEREN
SRE (1) BERERP AT PAVEEERE ¢ (2) BERERE R g B B A R Y



6 @ EEEBIEHAT (EEALLES

i (3) BEZEWMRATSHEYEERTIHRENES - B2EEWS - 55— i
A—MANEE FHEZETEEHANEN » S SIREARECER S EEERM - ME
=R T BN R EUEE SN ARES B e AR ~ HIBT - ATRIE R ECERNRE S ELE
i MEZBEANNEEEEM R AL » #ag IE R Ry M S E E KT 1T R
WEETEN « WA > Bl @K (2018) #E-— T T A, #% (knowledge) ~ E " F |
(application ) ~ " #] , % (disposition) B4 " &2 | 3 (learning ) ZHEZBAVEZEZE " 1
B TR e A B P S B A AL R T LT R RE R RE T o i TR B TR
RIRE B ST EEE J7 VAR R - B > DA EHEEH BRI A AE B B o ARARSE
B GEE Ll PISA Bl/A G55 ~ REEATEEHIVEZEZE N » K EEH AT FRE
RAEwRF RIS EEEENEEZBEE - MR AR B EBEY  £
o WAIE N EH A TR EELS - AREHEBGE B EF T -

2 ~ WO k& T B AT PR AN EES

—MARER - BEERWY TR BRI H AR ML Z B P A AR R N A B BARES -
RAEREHVER L B EL HATIE » AT =2 N e/ N a3 7S e B pl BUE e S 2
7l B A gl B o 3 AR o AU E] (Barnes, 2007) o 538 eI R 0 ALY H ARSI EHYK
FIFFE - i H SRR EE R H L5 H BB R - 20802 2 5K an KRR B ST
B (BEZ28% 0 2022 YEFZ= 0 1997) » &0 18 - K0 T ME A i Bl e > 55 37 4 [ DA e K
FHYRER AT o BFRTEEA A 0 HARR 701 i TERESHIE - EFERERHEL
BHLEER > RRAXE - -BES+A BE=+ A 2ERHAETEELAFHGBEK
(RS HE (L5284 > 2022 5 48EF3== > 1997 : Keller & Volkov, 2014 ) o {8 256 (R S22 5t Bl
BIRHAEFIE - WA AL SR > AR EEREMERER - & "5 EEiVE
FRGEE R XK - FrA I e R B E RV 2R 2t - BlF B R 2R 24 58 2 ¥
2% IR SR EREH - BEREE - FEFARESEHER - RS2 EE
Bf o B~ WrigBl H AR S2 A S2ENEM » RE EWEBET S M IR 24 - &K
HEREYN (JLERN) B4 AR EEHE > IR EE (3L 0 2022 5 it
% > 2014 ) o J\ AT H AP B0 8 135 50 1) 3 7 B A Sk > (ELHEACHY 838 7 12 WL i
WA IRHEREE - (R &S0 48 PR 2 (= BV AR IR g o nn K PERY U LB G R - -1
L) 0 4ERF = A SR EAE A EIARE o (T 2N - B H AR LR EE]
HRZBERT- RSk R E E TR - 2 a7/ \tHhae 5 R T2y h S RE 5 1 5 20
AR JRARLDL TERE ) (REES ) BA YR E R - 208 8 B s 2 1Y IR (B AR R Y
FEE AL - b B T EES > AR E "ZR N TR 0 EFEEEESEEENNRK
flo e RIERED IS B M R 22 (SRS~ w3 » 2021 5 AR T > 2011 5 ABRIE »
2016) °



FLIEE ~ BRERIT FEERFHEMBER 7

BN TR BEAiey BEREE) - KRR TR f5HE B AT R (1603-
1867) S f th B H AR LR (A B S (B - RSB R H St aChasa BB A H ASS
&8 (MRS BIRRIR S HAE - 2P RS EK - NIRRT 4 R
&2 LR - X RBAAAER HIBE - 1590 F- 8 R 75 15 (GG BRI Re £ > &t — RN Z1RHY
F Ry TR AT TR R TR R ) Ay LN B B BRI EURGIET > ELT
FHEMEIRS  ERACRERETE2ARE "TEA > titE "THEE - —HRTZ
RHVF &S Ry T o S B (ORI BRIV R N & - S8 O BUE R AR R RE L RYHARE [ - 1592 4 -
75 & BUE#fE - IR Rk - I 8 E H HE A2 B ssf T > Il ERARE BRI E - B
DB AR © 1598 £ > FHiERR o A ERES R ARERR - BAEKRT « RAAE)NFE
FE 1603 FEFLEMER AR E - iy ARSI - HARBSTHEER - LRI AR E
o FEUS SR ARG TIT - F DA MEER M ZE (FIayuieE R - w2 H
ARHPET > R T HAREIRIE (RIZER > 2019) - (IS RF5 & RIS wilE - e 7 HA
REMFE > (KT ENEE  EFEETHRERAME (1299/1993) 87 (FERZ)
ARy L PR RS SRV ERRE Y — « FRAAZ DHRIUR QAR EAHA - (e Lok
R BIEENRECR MEATL PR > HAE =2 2R o R EEEEE S ERYRIE - f0_EA&S
AR AV E ~ T » MERSUEEF R > EREHEGRE - £ LR IR
o HER T —EEEREN o PR (ATT 16427-1708 £ ) - {ERHZE MBI > HAR
FAEARETEIPHRVER S > A HEF 2R RF VB S - i AR R RSB &
BRI REEN TR OB (BE5EE 0 2022 5 Bt 0 2014) - &REDLE - BER
HAMBAMRGEASFREAR G HET2E TR | hES®RCE AN IERANE
R e

#1
A S0 (R 5 53 ST
R B R ] 3-7 it 8 fh4d 9-16 fHh4d 17-19 fih4d
\ . \ \ N \ \
+= 1T%, 4 Sz + R 4
B EEEREBER R ot TR
EHHE R R PR

et B it & z‘éﬁzz N e [==o)
HERME (AR KREEE B E St E A et TR T NS

TEEFAMLHART PR RELE "R - AHES HER I BEE N - B
FRIER Em BOTE A AVETRE T - 33 SR FHYTT5 2 #E 5 (Katz, 2008, pp. 668-669 )-
IR S 88 e th R BON B R BB ARy T 5EE ) B T BREG ) FRoRE - e
s Ay A AR - WA HEE R (FHEHR > 2015)  MIEEER BRI AR » 1R
ARV BRERE  RERRNBURRE T (it - 2014) - Frad T EERE -
SLENEREEEIER > B —EIRETAEFREANBRENES - mEEEEET



8  EEEBNEHTF (EEALLES

ot RERE 2 1% > OB MEE2E  UEERERDSEE SHME  EaoALE
BSEfER ML ARET R - EE VBRI R EA - B T EERE | AE e B
EHEHE EREREE - TTUSEEHETREE]IE (2024) - 540 Rt TEERE | 2
TEAE 2 KBV S > EAG 0T P B A B B 2 B B B X 4 ) e M SR B XAV E 5
W 1841 F AT (EIEBNG) - BHEIF 2 ZE B2 Z A Bl A R E A H A B 5 s
HY 28 o] B BAE R AR e Bl o B IR BV R R RE (R 19h ~ LR R - 1841) -

IR “(ER &R T BEEY, foUb - BEAGR - st LR R EE R E
HEFEBHA » BH OISR EE A BV E - BFRESE » 42 et 2k
5F o BEACSUEIEE) - —J7 A R R AR BB AV IOEE - SS— U7 At n] DE i RS B R Y
BEEHB N EEHENEER ) - BE BV EENIIRE - ARIEE T I R
Z1& » FIF A VESH H CVE SR - S ERAME NN EE - FEEENEARE 42K
st o [EIRFA B0 4 S (b B B B B B R PR Y DO RE - PR DUR S BB B E 2Rt asTim
PRI EEE  HlaERESE (2007) ~ Fukagawa B Rothman (2008 ) »

FIE A = ESUEREUE T IR T | o IR AT LR G 4A - SR S R E
FE > FHRHAAh R E—mE " EL, WEE - fIaZEE - fEE - slEE%E > W
HEMyEL T RIE > HRES2RE L T BEEY ) (F{EHE > 2016b) - REIRIEH
B T oon T REF ) SRR > LRIk 2 WA B FT AL YT
MEEHEE2E R R EEENFEGERIAENGES  BEEE  FRRENHEHET
1 58 AU 5 5 B o B TE 47 HY B A2 TR i AR MR BLRS T PR AY oT 2R - BB —PI4lliE Ay £2
Tk T 89E | (BEHEE > 2009 ; §E77R > 2003 ) - - /\H4LE R - HARLR KiE
#E T FTE ) BEERENTFREAOMABSERENN > ERISMESESZHEIEE
SN F R RIEFEST (Tamaki, 2014) « TAZ ~ & - 75 3% PR SERYBLES (H 15 2
THESERZ R 5 BRVR RN T RE 2R AT RE ) RN EER L TR
2% AEINRZ B By TR RERNEEEE TS 1 B EEEFTRE A EEE
F L& E ik B B BA B AR (RIS AL ET - & B 3 A s B - (B Se RSP S QR A i T
SUE M E PRI (SR8~ =R > 2021) - {ERTARIBULHIMIEARSE KRE - AR TP
FFAAE A S LHFNITER - PIAEFG RS 0B TR Fue =
& P DUAE SB35 54 B A2 oy (R R ET 20 RN SO A Fim AT T am 2 3wt o] DU B 22 451
ARET e M VB EE > W AR Z A n B TR -

B~ EfIo  RBERBEREERRER DANESESRF

FEE—ET > TR N BE R E UGG T BT - KB EEERE TR BERER
BEE - AT — 82800 > TTERURIE G HRRREF - §AE2EET - LR ER
{8~ AC RIS > B T 20 21 EAIEDRIR (ZNITER - 2021) « B ERR BAH Z fE A Y



FLIEE ~ BRERIT FEERFHEMBER 9

HHERRR - ARVE MBS - R A ARMERRURE 81 - e T E=E
Ay PR B TR PO, Z AV T (SR > 2016a 1 BtE 0 2014)

AEEN AR T - H— TR, RERT—8if rédm - F R ER
WeRE Ry T BB BB AIATAIIAYRUR > M T B ARG HZH (AJT 1747-1817 £)
FITEEIL YRR ST sm Bk - & H AR AVERH =& (47T 1734-1807 )
Fobili - AENIEH HEHE R TS ESBGEEBR% > BHEERHGHZHEMRZE S0
P R B 3 > e AESIEUE - (EUMAFT N - (& HZHAER B Esh5 -
2 1im R L8 B ¥ DT RS R B R B AR [E - T T ARRRAV S - BAI T B A
FRAGHTEE R H B CRERL) > ek tisz F 0 — Ik - B RE K5 5% R 12 7 ks B
By (R RE) (SIEMIEEP AT > 1968 - H 109-111) « 7L PR > [N R A IEAE(BHY
TR A4 NI SRR Z (8 R ST BB T s A 2 52 > IS th IR AT RE 2 S FH 22 B3]
A AR - S A > N Bt IR Fim - B A ARG BRI MM R BR R E [ E -

e (BEEE) HIBZ%& > MITERG T — @B EEUTHITHIESE - &K B
WERHEENERMAES MR T (BRFEALER) KEEHZHER (FERZE)
WEFem o e A2 ER (BUERASIE R ) % - A%KE R WA ZHH D R -
B g HE WA RRER R S EREMRaES GREUEEZL) 1y (BREXR) &
G H I B S R A R o fEEEER T — B e S AR - & LR GERT
s SC AR AV AR EF > BIAIEEHEE (1789) Y (fBEFIL) B it 5 th HEH
YRS B S - 1T T (1793) thEIBRAERCHY (HEBERDAHE ) TRE T EF 2 #HtaT -
B B i EOMAYERER > iR B E 1807 FREH H BB 1R > BITHEREC BHE R (5=
B3 > 2014 > H 139~ 150) -

TR PR F I =4 D N BB PR E iR R R EHE - °

— THEEY vs B H BHBERETH "H,#H TH,

GFHZH (1785) £ (MUERE) wyE—EMtsF THEE (1781) By (BEEX)
FEETA - GHZUEL T Y FkeSRy o 7 BRSPS o B HEEHEAY
T IIERRANE - RS HLEHRKEREH T A AR | AREEEE -
R BN T ER -

(RBREEE) FEOT (SIHESC 2R BEZIIA - TRE) -
R I T R A B A R R - i =
TAL S RENERRPQ

Fo i bENE-A > THENET A

P RXFSIAZMER  HTHE AR REERE THILRELERT SINLT —hA 7, ¢
https://touda.tohoku.ac.jp/



https://touda.tohoku.ac.jp/

10 =B EFERT FFIERX

(BREE) B T F8 REWRMWT ¢
A T A R I A I DL S SR NN R I S SR 2
AL R ERESR?

ForlkRE-an THAETA o

(BOREE ) IRTRE > BREROR (B SRR  BIAEA b FERARIL 1531 I Fok4E 123
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