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Location Changes of the Pit-Dwellings and Estimation of the Degree of
the Tsunami Disaster Rate on Southern Sanriku Coast, Northeast Japan during
the Jomon Period(ca 4700-2900 cal B.P.): Cases of the Akahama-II Site
of Ootsuchi Bay and the Hamakawame-sawada-I Site of Yamada Bay
Masatoshi ENDO*

The purpose of this study is to reconstruct the changing process of the altitudes
over the sea of the pit-dwellings at Akahama-II site of Ootsuchi bay and Hamakawame-
sawada-I site of Yamada bay on the southern Sanriku coast, northeast Japan during
the Jomon period(ca 4700-2900 cal B.P.) , and to estimate the degree of the tsunami
disaster rate by using the inundation depth of the tsunami in the case of the 2011
Tohoku-oki earthquake.

The average altitudes of the pit-dwellings were 5.8m in around 4700 cal B.P,, 3.7m
in around 4600 cal B.P, and 2.5m in around 4200 cal B.P. in Akahama-II site, and
were 6.9m in around 4700 cal B.P, 7.4m in around 4600 cal B.P, 6.5m in around 4500
cal B.P, and 1.6m in around 4000 cal B.P. in Hamakawame-sawada-I site.

There is a tendency to believe the inhabited period was older, the altitudes of the pit-
dwellings were higher. There is also a possibility that there was not only the relative
uplift of the coast in response to the sinking of the sea-level based on the Glacio-hydro
Isostatic Adjustment theory, but also the actual elevation of the coast during 4700 cal
B.P. and 4000 cal B.P.

On the other hand, the altitudes over the theoretical sea-level of the pit-dwellings
around 4000 cal B.P-4200 cal B.P. were too low for people to live there at both sites.
It is necessary for people to live in the pit-dwellings over altitudes of at least 1 m
because of the water level at high tide around the studied areas. It is estimated that
the coast sank after around 4200 cal B.P..

The author puts forward that pit-dwellings during the Jomon period were hit by
a tsunami that was the same level as the 2011 Tohoku-oki earthquake case, it is

*  CEATRFBEFMEAEE
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estimated that almost all of the pit-dwelings would have been affected by the tsunami
at Akahama-II site and a few pit-dwellings would have been safe at Hamakawame-
sawada-I site.

Key words: Jomon period, altitude of the pit-dwellings, tsunami disaster, Sanriku
coast, Ootsuchi bay, Yamada bay

*Department of Geography, Faculty of Education, Iwate University,
T 020-8550, 3-18-33, Ueda, Morioka, Japan
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KD FREEE VT, FNFNORIIIZE T 2 B EEToHA Y OfHLoEE %
Iz (363),

RIHARTEE ~ P AR EE (8 ), HIREE 4 ), BHUIRTE~hEE B F) 0 3iZXa L T,
BRI ORI IR X2 EBERENH LN E D hE SN > THREL 2
R, 0.5%KETHERAEDDH D ZENMRESNI, DF 0, HIFOHEHKEEL FEHT 72
Ml ZE R E Uid, B/ UEEIOES A E T EE <, BT LVLIFERD
BEEDAH %, LB IAAEE (4200 cal BP Z %) OBSUEEH (SI101) OBAIZIE, Y
DFKHEN & A BTUERER (S101) DAY OfFE O 0.6m & 785, JiRiiE O iz
MELT, FBIZEDHELEB1L.OMULEOESE TH-bDEZFALNS,

EIE FUIMEOBKEDHZE

MKED I EREDN R/ NDGEZE NG ET 5, HIAE, FSCFHATIRTEE O #KE L BIE
DWRKELD H0.5 ~24mIF EE M > A, H/MEIZ0.5mE& 7%, 6000 cal BPZ 5D
HEKHE, BIZEDMHKEL D H0MIZEE N o7, T D& 2R A HEKHEED f/ME
EHNT, SRAICET 2B/ UERBOHA Y OMfTOEEE L 72 (£3),
ATHATSE ~ Hp e (8 ), HIHREE (47), BRI~ 37) O 3HIZXS L T,
BrUEEOEEI IR X2 EERENH LN E D NESEITEI L > THREL -
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o E &

W, 05 KHETHEZDH L Z ENMHR SN, DTV, YIEDHKEL BRI &
/N‘ét L7358, BrUERBOEE XA T WIZEE <, FFAH LI SR EE A

. BIREOBRNEFEO R THROBESDEVLDIZ1.3mTH O, RO TDH
é 1.0mot DHED,

PG 78K ¥ E O oK E, HRRE, S/MEICER U TR O & HET U 7R,
ZIARTEE~ P EE (4200 cal BP 2 %) OIERAI S HKEEDHRAME 1.6m & H/IME0.3m & W 5
HHE OB T, WERFOFMOMENECZ0DIX0.3 ~ 0.6mD X[ (0.6 —0.3m) TH
v, HPEEOFE SR (1.6m ~ 0.3m) ®23.1% (0.3/1.3) @70, D0, HRW
IR EDHEFA DN D 76.9% 12 B0 TR QWM ORENEC 5 2 &2 5,

F4E UEEOE/IBRE | EHICET2BENEBOIIMEE

F18 EINIBRE | EHORNEROIMEE

WA LRI AZE 9 % 8 HIRE TEPF T, KEEE o T & R, S50
e A THEBERSAREBESN TV S (K5), JRilETEINI BT 2504 & [ U7k
ZRWT, IHIRE LEPNC ST % 2357 (1) @xz/\{f%ﬁ’j@ﬂj)\@ (MERPINOL: F=rEos
BUZ (£5), BIHREITESCS D THEBUEEIFOER IR L 2 E0 AL
Na1E55 M,

BVERSER S o BRE 2 2 IR, BRI EE D 22 TRR 8a il (5
F), RAR8bAM (67), HHIEEDRARIAM (77), FHEREDRKI0:H BF),
BIREERTE 1A Y), MO KFB-CRIM~KFCI R 1 F) 06l TH s, 06l
Z, MSCRHHIREE (11 7), W EE (7T/5), PHIREE BF), ®IIrPEE~ Kl (27)
DAz F LD, ZDH AT, BIUERPFOHA L OOEEIZIERIC X 2 HEZEN
HBIMEIDEFEANEZH O THRE LR, 0.5%KETHEEDH S LD
SNz, D%V, FXHARTIRECDLUGE <2500, RUTEYEREITOHAL O
fHroffEd, AT EERE <, B LLEEEVERPRVZSN, o
[, ARBEE ORI EFTA S NBEFREFELL Tv 5, B7UEREBFOH AL OfHTo
im0 FEEE, IR EEI 6.9m, FHIEEEIC 7.4m, HPREEI 6.6m, RIS ~ i
122.0mTh 5%,
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5 SEINIBRA | EMICHIT2BRNERTOSE

ROV ZEBNEERZETRT .
IIEITEERER - EFREXLIRESERR (2018) £ —#AE,
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H281 RAXEOBKEDZS

SRR EE, PEIREE, JUIREE, BIRE~ RO 4ic B0 T, AKEDRE
ENRAKOHEENRET S, WIIHRH I EHOMET 5 (LHEIZS T 2B RO
HKEEIZ DV T, KEB R TEFE Rk, PERTEHOBEGREEH VY 5, Fl A,
R EE (4700 cal BP 2 5) Dig/KH#END, I%fa)(ﬁﬂ@%ck DHEHATLIMIEFE N7,
Z O &) MR EKIEDRAME VT, FRHNICH T 585U EE o B A 0 O
DOIEEE B /- (56),

R EE (11 F), IR (TH), hHIRE BF), BT E~KE CF) o 48X
SYUTC, BUUERBOEEIZ IR X 5 ERABEND E N E I D EDRITIEIZE ST
ME LR, 0.56%KETHEEDH 5 ENHRSNT, DX 0, A% LEE
ZALEL 2500, U TE/MERBO M ALY O E0&EE I, A WZEE <,
A L W ERWERA RV S,

HIFEVE I T OB & KARIE 0 1998 ~ 2007 4E 0 10 4E 112 35 1 2 Jii 1R 00 137 ) 152
(#4) 5 LT, BREROHAY OMNEORERE, K CFIhE mu>ﬁ@)a<
EBILOMUEDEHSHBETH L LEEALN S, BIHIRH 1EHOEMACERN (X5)
ZBNT, IR ESOMOBREER Q25EE"Y) Ad 5, T ORMRIET:E
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=PRI RN B 2 BT O BUE SR O S E & R O HEE

(4000 cal BP Z %) OB UEEH (22 53/ OFEGEIEZ0mTH 5D (£6), EEKIZIZDX
EBLOMULOEHE THobDEZFALNSG, TOBSYEFH (22 5FH) OILFEH
TIKABMDRERICHEL THY, ZOBOE LRI OFERNEME 3645 cal BP
~ 3556 cal BP ThbHZ N5, 3800 cal BP T AIZHFHAE LI OHREY Tdh 5 & HEH
SNTW 2 (LENTERHR - AFEYUIREEZEN], 2018), 4000 cal BP LARE~BITEIZ R
% CICREMIZ DA< & B 1.0m (04 1.0=1.0) IZMFEL TOIZAREMEDAH B e HE 25N 5,

E3E FREOEKEDISS

HKEDOHEREN R OGEENRE T 5, Hl 21X, SRR EE O K8 X BIE
DWFKEX D H 0.4 ~ 1L.IMIEF N> 72A, (04+1.9) /2& L THEMIZI.2mERS,
H B (4700 cal BP 2 %) Ok, HEOHKELD H1.2mIBEEN >/, D
&5 I EERE K ED A VT, BB 5 BB HA 0 Dok
EERBEL - (£6),

BOUEEAER SN 4 BUIZXS LT, BRUEEIORE IR X 5 EEA
ENDHBNE I DEDEANIEIC L > THIE LR, 05%KETHEEDHLZ LN
fEEERE NIz, D% 0, YRFOMKEE GRS PREZ TRE LSS, B TBR IR
PO AL VZEE <, KHAH LV IEEEWVERD S S,

SRR EERTE (4000 cal BP 2 5) OEIEEE (22 5FE) 0BAITIE, YF
DHEKHEEDN B BBy UEFDOHA Y O OEE X 0.6m & 725, EFO#LAS LT,
EEO@E DR LB 1.0mU ETHh o7 ZALNS,

HAE HSIMEOBKEDHRS

TKEQHERENR/NDBZEENRET 5, HlAX, #STRCATIARTEE O K8 B
DHEKIELDH 05 ~24mIFEEN 72, B/IMEIZ0.5mE 7%, 6000 cal BPZ 5D
WML, BIEDOHEKEL D H0MIZEEN -, 0K BRI 72 HE /K HE O B/ ME
EHNT, SR %UéﬁAﬁﬁﬁmmﬂwmﬁﬁm mE AL 7z (3%6),

AN X U T, BERB ORI IERHIC X 5 ARERENH 50 E S & SEOT
i ;ofﬁibtﬁﬁ(w%m@fﬁaiwﬁé ENMER SN, D0, LD
HKMEE AR By ME & U5, BU CB/ERTOES ERAAEVIZEE L,
HIH LIz EEWEHADH 5, BHIRTEOBUEFO D TR DKV O IE 1.3m
THY, OB TH S 1.0mI Y BEL,

25 U THERM K ED R ME, M, S/IMEICER L T ERTOER 2 Mt
U 7o G, BHAFREERTE (4000 cal BP 2 %) O HlE& 172K ED B AME 1.6m & &/IME 0.3m
LW HIPR O 2 T, ERF OB ORIENE LAV D1 0.3 ~ 0.6m DX (0.6 — 0.3m)
T%D THERE O #PH 2 (1.6m ~ 0.3m) D 23.1% (0.3/1.3) @S2, D%v, M
N 72 K EEDHIFA D72 0 D 76.9% O X B W T HIR OWINOMENET 5 &
f;é

PAEo &5z, KEEEoRE L#Eye (WHEEORJIEHRE I #BO W IThicsn T,
FBHARETEE ~ th 8 (4200 cal BP ~ 4000 cal BP Z %) OMEERATHEKIEEN 0.6 ~ 1.6m DHIFH (2
BOTE, WERFOFIN X 0 BEEOEO B FFEIA RV E SN,
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o E %
BHE BENIEOIUMOEEBEDER

18 ZEBFREITOKLECBNEROIMEE

PRERN 72 K EED R L © & HURE B 72 £12 & 5 Bl o P E R O 55121,
W (Z g K H#E IS0 U TR L T B 2 & 1272 %, Okuno et al.(2014) O FLER{E 12 L 11,
AHFZE TRPSRIAR & L 72 6000 cal BP ~ 2900 cal BP Z A Di/KEDE T HEIZ, BB &
Z0.08 ~ 0. 4mmlyr TH 5, ZIUIHL T, BT L HHRPIEEL TRV DD, =
Woi 30 5 P 5 U2 35 1 % P O DR B 1, = RENT RYAH T 0.4 ~ 1.0mm/yr (Ishimura and
Miyauchi, 2017), BERTEHTE TO0.6 ~ 1.3mm/yr (FFFZ A ,2014), 0.8mmlyr (FHIZ
70,1984), KAENTEHHEER TO.7mmlyr (FHIZA,2016), SUIATA)IITO0.9 ~ 1.8mm/
yr (FFRIE A ,2015), =dHHEEA T ~ 1.9mmlyr (Niwaetal, 2017) EE SN TH
5, 2O, BIETRTOHRAER LI BV TR O TERERE 1%, PR 21K ED K
THEXD BHO, LA > T, =REHFREIBIEIHKEEIN LU THEEL TV 5 2 &R
INns,

ZITIE, WEKEE T U CREATRRE L T B4, AR B us) [ IR E 1k
THOLNI X ILBSEROESARHOFH L VZERT T 5HEME, DX IZERT
ELREAH N, WREMTES TALZOEFEEFIRE L TEASL L, [HEMIXmEKE
LCHBETIER <, BELTBY, [FFIEHEDSEER - KFEMIZREIZELSZDDT,
KON EZATEFBR LI E LU TEEMEVE ZANEET S X)L 7] &F
LIFONHEMRLPTVEEZILNS,

R R &) HIRA 1@, WINBHEEOEREN S 120miF ENFEICAE L
T3 (K1), FRie TE ISR CHTHARTEE (6000 cal BP Z %) 7 & EZHARTEE (4200
cal BPZ A) 2T T, BISUERBOIMT 250 I (O F) NH» > T60mix EKF
FHZREIL Tz (K2), HHIf#EE (4700 cal BPZ %) 75 EHARTEE (4200 cal BP Z %)
AT TOMMIZEE > TH 30miZ EDKFRBETH 5, W1l HIRH LEH T HigHpE
(4700 cal BP Z %) » & B HAFRERTE (4000 cal BP Z %) 12T T100mIZ E/HT (DO FT)
ANJAD - THREMIZBEI L Tz (K5),

HE281 BEHRNBKEOETEEBENEROESN DS HI-EEMOMEE SLEOTTREM
F1IE FENEFOHRE HRNEKEORAKEOSEIZIE, Rk TEPEL TR
6000 cal BP ~ 4200 cal BP [z /K %13 0.8mIZ EE T L T/ (F£2), 6000 cal BP =
NI B IEE D E P BRI (S109) OAEEITLIFDHKIETHRTLTM TH > 7h
(K2, 5£3), 4200 cal BP & A 1ZiFif/KEDK T (— 0.8m) 12 & 0 FEE X 5.5m (4.7 +0.8)
L7525, 4200 cal BP Z A IR B EEHOEOESYEREF (SI01) OEEIE—0.1mTH > 7z
N (E3), ZOBFYEFEE (SI01) IZEEZEDN OIS TOEE I, RO A, 5 HE
BRI ImALETH -7 E&FEALNE, CO2F DB/ EFHDEEDZEIXS.5m TdH 5D T(F
1D7.01m& 1.6m), BRSUEEER (SI01) (IZEEE VOIS TOERYEEH (S109) OfFE
136.5m (1+5.5) UETholcz&izkssd, ZoMOERIEKEDKT (1.6 —24=
—0.8m) (75 U 7z B p FE SRS (+ 0.8m) & 0 B FEFEED B UEEHR (S109) OfFEA/D
£ EBHIm (6.5—5.5) FELKE> TS, TIUIEOMKEIZ X AATREEDNH 5 &5
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Z6MN%, ZOXREH ImIZEDRERORER A 6000 cal BP ~ 4200 cal BP Z A1z L
FTOEL TV TG LT, ARl TENC B 5 BT EoEE RSN EH VI E
L, RHEDNH L WIZEERLS 27D EFAONS,

FAkIZ LT, FAdEE (4700 cal BPZ %) & k& 3 % B5UEEBR (SI06B) IZEHT
&, HLESOEVESTED (SI01) 04200 cal BPZ A DEE X — 0.1m TH > 7=
(£3), ZOBSYEFEH SI0D) IBEEENOARETOMEIX, EBEImMUETHo7-
LEZBENS, ZO2FDOBESMEFOES DT 42mTHBD T (F1D5.8mE 1.6m),
4200 cal BP Z 5 OB {EFHHf (SI06B) OREE X 5.2m (1 +4.2) A ETh-7cZ &iz7s 5,
Z O M OHERIHEKIEDE T (—0.3m) 1ZI5 U2 FEM O M HIERE (+0.3m) X 0 3 ERK
DETUFJRIR (SI06B) DfEZ A 1Im (5.2 —4.2) 1ZEE<L<Z>TWW5, xR EE
_;éTaﬁﬂﬁéa%A%ﬂé

TR AR HE DS R D 3540121, 4200 cal BP & A 12 8% b 18 O U BEEE 5 (S101)
DEBEOREE ilmU\J:’C%otti%K"oﬁé@’C B B S O E O B UERER (S109) @
e 65mPALEGS+12) &5, CNIFYROWKETOZNZTNOESE LD $0.4m
FEE L, ZNIiE6000 cal BP ~ 4200 cal BPF‘EJ IRV D EROEIEZIZ X D EEEDNH S
EEZoNS, HERATEKEDNT/MEDEE 21, 4200 cal BP Z A 12 & H HEE O {4 B
JUERE (SI01) O I£1.3mTHh v, {%fﬁﬂﬂwﬁﬁ FELBRODO TEEOESE S 1.3m
FEEEZ 5N, 6000 cal BP ~ 4200 cal BP Bz & HE/K¥E DR T 12 It U 72 Bt oo Aot
EROAMECIARELNDH D EEIAOND,

%215 ERJIBRANEBHOBE  HmmKEORKEOEE I, FIIEIREI®E
BTl 4700 cal BP ~ 4000 cal BP B #/K#EX 0.3mIZ EE N L Tz, HidEE (4700
cal BPZ %) I BEFEDEN - L BEREN (11 B{1)/F) @Tﬂ’ﬁm 1324 I D oK HET 6.9m
THolh (K5, %£6), BIPWHBERE (4000 cal BP Z A) (ZIZHKEDETIZ & 0 iEE
X 7.2m (6.9+0.3) £72%, 4000 cal BP & A2 HEE DRV B EEEF (22 53 @
E Y EEOWEKETOM TH > 7eh (B6), BIFERDF Q25FR) ICBEENOIE
MCOEE X, WO ORMED S EEZImUEThoeFEIONE, ZD2F
DESUEFHOEE D13 7.2m (8.8 —1.6) THSHNDT (5), 4000 cal BP T 512 BT
{EJEI (22 51F)=) | E{fﬁm\f REToR/EES (11 5FF) offEiEs.2m 1+
72) AETH o7 &85, HEmIHEKED T (= 0.3m) (28 U 72 Bt o R R
(+0.3m) &b %%B%m%‘eﬁﬁs Im (82—172) IFEELB-2TVS, ZNIZFEMOEIEIZ
LALFHEEMEA DD EEASNS, TD1m T E DR DA 4700 cal BP ~ 4000 cal BP

WZHOLUTO4 U &in LT, BREROES IR AT ZEE L, D
HLOWEEELS o bDEFEALNS,

FREGH VG K HE D TR RME D 54121, 4700 cal BP ~ 4000 cal BP (21X 0.4m (Z & e/
Bl U CO - mTRBMED D V0, FRERIN K EED B/ ME D 55 1 K EE DA N 128 S Bt o
PR & L CO.ImOAREEN H D EHFE BN S,

PAED X5z, Frife TEshE ue) | R T EBFo 27 5 4700 cal BP ~ 4000 cal BP
Mz, BEERAEKEEDR T rmtr@i&maﬁmﬁ%ifiw‘*c 375 <, REHI O A4 LT
WEHBEED D B EE AN S, FOLDIZEERM O, KA WIZESL,
RERAAYHT L L ;é:!ﬁEMkEm#ijﬂw_é:%x%n%o
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—7J7, 4200 cal BP ~BIfEIZ B WV Tld, BEHIOIERAAEL TO TR D S 5, BN
HEKEED KRB OB E121%, 4200 cal BPZ 5 O 7R IEW D 3 5 0 BrUERE G (S109,
SI06B, SI01) D&, WHROWAMORMEN Sz e.smbll, 5.2mPAL, 1mPA
E&EZ25NS, 4200 cal BP 7 5 HE T TIZHKHEIZ 1.6mIZEE N LD T, Mz
BEHI D& X 1.6m & 7220, TN TN OBEDHKETORES X 8.1m AL, 6.8mPA L, 2.6m
PAEEHRBIEFTTHD, LML, HEOESEIZ7.1m, 5.8m, 1.6mTHV, WINH1m
FEELSE->TVWS, I i@ﬂﬁ@m&t_cté%@f%éﬂﬁ%‘[‘ifﬁ%é&%i%ﬂéo ]
BRIZ, 4000 cal BPZ 2 O JIIHIRH 1 EEi0 2 F OB E R/ (11 5{FF, 225FR)
O, WO, S T8 2mlhil, ImPAEEE 2515, 4000 cal BP 7
BT TICHKEZ1.MIZEERTNLEZO T, MHERRELOREIZ1.mEZD, Fh
FNOIIEOHIKIETOEE X 9.8mELE, 26mllEERBIZFTHSE, LiL, BED
e 8.8m, 1.6mTHhV, WINH IMIFEMLSL> TS, THIXBEMOIEREIZ XS
HDTHLAREMENH 5.

%38 =EBFEEIOEMNERET ZER

ZEERESICBOWTEROBESE L Tt T 558, EDXDIELTHLEDT
HAHIM, BETNYEEFZZ 5N 5 =itz ERNE LTT7 L — MERHENT
ibtﬁu,: NEEDEET 2 EFLARSNTHS (FHI - A12,2009), ZOEF

Wz &R, KREEORE TEPICED KB HFREHFRE T ImIZEOREREE LS, F
t,%ﬁé%%t¥ﬁﬁ%@%ﬁu,7&—%%%@%%?@#%%@?N@tﬁﬁ?é
EEZZ 5N TW5 (Kasahara and Kato,1980/1981 ;5 Atwater et al., 2004 ; Sawai et al.,2004) ,
Wi £ 7 LIC KUE, FEEOMEE A mO TR ERI LA, JLEEEgo K
EHERREE IMIIEREL, BHREAHENSHESNIBERE ZEIRLTHLI N
ARENTW S (EEH,2007),

R OERZ ImIZEEES S5 X5 2 KMEXS00 ~ 7004F12 1 (FOE D,
2006), FEHUEEMET NV IL400 ~ 500412 1[0 G&H, 2007) £&hb, ZhLHiz, =
P 2 B & 5 5 KHE S U < IZHARMWEIGERITEIZ BT % 7L — MEFRFEHL T
FEHIEME T RV 12 X > T, KERETIZ4700 cal BP ~ 4600 cal BP ¥ & 1) 4600 cal BP ~
4200 cal BP iz et A ke U, (LS Tl 4600 cal BP ~ 4500 cal BP 3 & 174500 cal
BP ~ 4000 cal BPRIZBEHIA AR L T 7ca[fEtEd H B EEF AN L, WINOHI S
HEERA K EDE N ICBAN TBEMEFOEENKELLERTL TS TH S,

—J7, 2011 FDHACH T AR EE O F I BALH T O ¥ TR AV D U 9O T
501, 2011 FELBIZHARFE O KITEEIMERIL LI X512, <> MLh S Hgs
WP CKEPEHNHZERB L TLER T2 7DIE N, KER OK), “BIbX
#, “TBIMEREOTIR (237, 2010) BAERT S EICERT SAREN S H %
EEZOND, ZHEMHESAFB I UOMREHO KNGS O BFREMER S Tv 5 (EH,
1998),
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7 & FIBRE 1H&H

o 0000calBP . 4700 calBP  us
50 501—‘_‘_\_L\_\_
0 0
100 (b) hsfiE 100 (b) rhsifE
501 L 501_‘_‘_‘_H—~—-
0 0
100 ©®IME 100 (©) B\E
50 som
% 05 1.0 5 20 % 05 1.0 5 20
o0 4700 cal BP ) gxm . 4600 calBP ...
0] | ] I —
100 ) chRSE oo (b) chRsfE
< % | ] I S—
X
< 100 ©&IME 100 (c) B/IME
w0 so b=
B 0% 05 1.0 15 20 % 05 10 5 20
z{ 4600 Cal BP (a) BAfE 4500 Cal. BP (a) BKfE
X 100 100
=] | =] —
B 00 ) HEE oo (b) s
5] S
0
(c) B/IME (c) BB
100 100
5] o B
0 05 1.0 15 20 0 05 1.0 5 20
o 4200 cal BP sy o 4000 cal BP s
0] | =] |
100 o AE o (b) cRAfE
0] | o |
100 (c) B/)ME 100 (c) S/IMiE
0] | =l
05 1.0 15 20 0 05 10 15 20

o 2900 cal BP s
BEOMEERE (mm/yr) %] |

1001 (b) ¢Faﬁﬂ‘§|
50
0
100{ (c) &) \1E|
50

0 0 0.5 1.0 15 20

BEMIODIRRERRE (mm/yr)
R6 Rt DiLMRE & ERNEAEN D o BRMSEDRE

BRRKER 201 FRAFAREBLDO EE LR U KFRE IHER 12.6m, E)IBIRE | B 8.8m & LT,
BRRKEABREROEAVOOESELAL, XLRENULOBTOHFICHRELIEEDE UL,
WHEFBNEFAOSHFRHOBRNEBIHIIC S 2K LICBNEBHROES (%) &Lk,
EEREBKEIIR 2 [C L 1) EFFHO () &KME, (b) FREME, (o) RIMEE LT,

FOE RRWEDHE

2011 FE DR HAKREK TIE, Rl I8 B E 2 s < IRk E X 12.6m (L
27,2013 - 544,2013), I HIRHE 1@ PRI o #ERKE 1L 8.8m Tdh » 72 (H
H-%510,2013), FHERAKE L, HEEHREEA B om) 5 ALES TRIN TN 5,

AFRINFED 2THIXIZ BT 5 HIEHEREY O FHTE» 5 3800 cal BP, 3300 cal BP, 2800
cal BPZ A7 &, ATFRIRFEIZIZ500 ~ 7504FI1F £ O RFE CHBHEZ R T 1 X b A
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ESNTLS (EHHIZN,2016), Z0 X5 BAFEEIZHE O TL K ARELZ R TEEA X
Y ME, 201 TEEORHAREXLOHWER U LD 72 L)L OEEMNFE L TRENH
YO H B, LA L, 4000 cal BP & O AT O ZHIX DA N> MZERBOIXS
DENPREN (FEHIEN,2016), FEMOREE - REEZBIED S B E TEA X b
EICEDEH o TIHTTT 2 2 &3, HERMTIIREETH %, #mE60004ERMIZE DIHM
TIRL CEBERERTIZIEEL T EEAN TS T, EMOREEEEH WV
W, PEHIOEEEEDNEMZE, BE, LA TREDEMOEREEEN 2l &Il 5,
2011 FF DR E 2 f SR o AR s T B & 31 B T @A 3% 5 A T,
WKBE L U TR ok ¥ O ok fE, HiE, S/MEZ AV, BEMOEEEICD
WTIEO0 ~ 2.0mmiyr& L, TNETO=FEMFIZE T 2BEMOMEHEE L T04 ~
LImmiyr SR SN TE T A, STRMUE O 7RI 1B T O KRR HF EERIC BT
5 EM O VEREEE X 0.7Tmmlyr TH 5, T OFHRFHIZEB T B o g o a4 5
RROBEZENER SN EFIZLY, EHMOBENEL CORRMNH -7 EEAD
NTwa (FJH - FHiA,2009), iz, BXRROBSEROVHEZENS X, KEEE &L
P TIHE AR L COWRR H o7z EFE AN 5 &5, 6000 cal BP 2 5 HIE
AT TOE X Z 6000 FMIZFB T 2 MO EREE X, 0.7mmlyr Kiii TdH - 7 [ HEMED
BLWEEISNS, ZTDH AT, BXRHROBHEICBOL TEUERTEFL T AL
A, 2001 FHREARKEL L)L O EBE U2 EREL T, RE L 723 0 KAV BRI
FERRIZA VARG T HREEHE L (K6),

FE TREILEHICH T 2 ZEBAROH#E

IR BN B0 TiE, MSCRFETIAETEE (6000 cal BP 2 5) (21, HEEmM 72K HEED
BEREOSE, BEHORBEHEDO0 ~ 1.3mmlyr TiZ, 100% (6/6) OEETFUEFNHK L
TWiEHEsng, BHOWEEEN LAmmiyrizzz s &, #EEI383.3% (5/6) & 73
D, 1.5~ 1.6mmlyriZI3#K#*E50.0% (3/6), 1.7 ~ 1.8mmlyr iZIx# K HEK33.3% (2/6),
1.9 ~ 2.0mmiyriZ IZMERIT0% (0/6) &72%, ZiE, FEHMOILFEERENEL 25 &,
FNEFBFICBT5EMOEEIZ LI VEN 2T EI272 0, 12.6mOEIREKEIZ B
ABNE LI BEEOEH O E I AIZB/ERMIHL Tl &tk s,

FEEIZ L C, FEAFEE (4700 cal BP 2 %) 12X BEER R K EDN R AKME DO EI2I1E,
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BRMBFVEER L RE DIV E2TL, NAOULHRIZBE O TIGE CEBIZEFE DR
FEEREAETY, HEBEECHEM, EMELEGKRL, i, RFEORA1 T4 T AL —71—
DRFHEIZ, FFERBEAFII OV TOHEE2ZIT T,

6) N\ODURLRTO/ERK : 2023412H14H (OK)

NO B DBEER L EFRFHAE OBFHER &1, 202211 A X 0 KiRE G
U, N2t (202342 A 8 H) & AFRAMIE/NER - M E 22 (202342 H 17 H)
THEEVORH - HFORESBEMERFLITH) & L bz, TEEEHAROEL - ¥
AV F 2T LARIEEAR, HETEEIOVTERSHEZIToTEL, SR, B
HEISMT 2ZENNO YRR THEEOREESBIT 5 & & HICEEY O U RHAR
DDAV F 27 LREHEAFIZOVTOHRE (2023F10H23H, 714 ) &%
J, Na o 1 EA & 2EAEDATEE FRICTEEE TEEE O EEE (20234
12H14H) #iTo 72, #£11%, SNFENREEELZITOFTOHETH 5,

K1 N\OVRUERTOEEZTOELRARE
AH ERFEENE
20224118 8H (K |NavLBROBFERBEOITbEE (X714 )
20234FE 2H 8HOK [HNovghiEiH, NaovKoRiroRRSE, ot
2023F 2H17HGR |ME/hFtk - MeEhEaag, S5 LFoRE2, iR
)
)

2023#10H23H (A |¥EENOYEEFRAEDITEE (T I14 )
202341 2H14H 0K | NoOvRKEiM, HEEETRFEOREER (2275 A), HFEHH®

7) Satit IMTOHEEERZBO/EI S A

ML 28NN TR DO FEQ, HEQ) ZH#EML 2, FEE, g
THE LI ZELIEDTI2HD, O 1EBNT2E2HBO DT 4 —L T4 —F 7T
79, B1¥ETIEIEZEQ [Transforming quadrilaterals] %, # 2 224 T3 #Z2£® [Ohajiki]
BITole, 1%ES VT A, 2RER6 7T AH L0, REQEHEYLLL2ER5a37D
R¥Er, REQEHYULIEEI6aARORELT-o/, 1 AT EHADFEKEF U 50
PTH5BH, LML, HED L) ITHRELREDOMIRFEREM T2V, %77 ADEEDA
BIFL3OWY Th5, HATIE, FEO WAKOES, FLHRL) FHE 2% T, &
2O CREIE) IFE1IHETHETINAETH S, Tk, NavREKETE, #ED
B 2FET, MEQEEI1FETIToR, L L, Satit PIMOBEERI O AT & Dt
ERTIREORE 1T, REQEFL2EFETITHILE L, R2IF 21 TOHWINEY
HEEHOTRHERE, E£31ZSatitPIMDK Y I ADERRTH %,
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K2 A TOBABEBEREOELBRE

AH ELREEAR

1H 4HOK [PMHEFE, NrarEi

1H B5H @& |[fTAH, Satit PIM OBEAHNN & B 15 E MG & & AREHT S

LA 6H (R [BHFER (ONarhN)

LH 7H(H) | BHTE (REER, N a7iNORNERZE)

1H 8H (H) |zt 23 (206, 1/1, 1/3, 2/5, 2/2), Z¥Mmat&

1H 9H (R |2/ TOiEFH (Wat Jumpee School, Suphan Buri)

1H10H OK) | B 23 12, 211, 2/4), PIMRY, PIM¥E (HAZERR) & RHe

1H1 1H OR) |l 22 (15, 1/4, 2/3), 12%Ma1, Satit PIM OBUER & 9

1H12H &) |N>arz3, PHE

(i) £HhoO/O, OFOMEET,

K3 BUSAOEFEOAE (BN : A)

148 248 3 4 #H 5#H 6 #H &t

1 22 4F 35 36 36 36 35 178

2°PAF 32 30 31 30 28 30 181
FAE REOME

4.1 $BE®[Transforming quadrilaterals (MUAFOZER)| (PR $125)

B HEOREORE, PERE 2ZEOHRE (HATEMRIEIHEAS (2016) D p.209, %

FHEH S (2012) D p.182) &5 (22O [Transforming quadrilaterals] % 51 L 7z,

O, MAEEY > T, FTMARIEVZEAS DT, E0 Lo THEAR
ANV ONEVWHI T EE, ZOLH LY > TUNEZ B & FETIWLENTE A%
BRET HEEEH TH S, BRI > THENBEATEASLOONAENHRI SN Y —
7y — bEERLIEE LU, RPOFHE T, FTNULAEANDE S (B0 EEHKAR
Wet)s) 0%z, MAREZENIZZEST 577 QHOMAOF Sz b A I R NED
DADOHEMNSEREEAT) &, TOHETREARICE 28 E2E A 278 1EH b1
Uiz, UL, EfEOFERBEITERBESE L FTUAEANOEGETE L,

REOCTHLEREMER L IcXT —F 4 > baEI, FHBRIKE-> T, EBIZiTbh
TAENR 2 BRI RN S, H7e, FHEDMER U o FBIRERITER & U TRRIMCRIC
RUT, BROPEIEERE, NavEHKR TOERORE TIZEHR L DT, Z0%
HIgEEE &I, /\D‘?ttkh&’(@?i%%ﬁ&%fﬁ*ﬁﬁ 23, Satit PIM T D HHT 3 & =il
MEtEofERER T, FEREE R U EBRET- 2,
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1. BSBN (69)

ZDY T ADFEETL TT O FENGRT PR FEDONT — KR4 > FOHE{GRE R LN
SHOMMZITI). T2OFECDNTHERICHATZMN T 5, Xz, HREEFRIC
DWW TN LU, B OMAEH TIX, TIA AL XA 7L Th B EE%Z H T,
2 DEENEFEE LT,

2. BA(15%)
1) Math Magic

NY =Ry ZB—WGTRUENS, WAL PTIUARIIEASRY v Ve 5 L
EETS, T2ICFE->THLWRENSE, FT7A MR— RIZMN 5 KE2MUAR DR HE
L, XYY 7 THOLNLRRZEERE EHIINAEEZ ZSATLODEI I >/, H]-
T ADDER BN Z, FITMAEEED, FSTU4 bR—RICHi%, §5&, £ESH,
SREBRMFNEE S,

2) BBELETOEROMES
AKIFORETHATAHBEZOEKE, XU —FKA > bORERLENSHERT 5 (X
D)., BEINFEFZIC, EEBFEAT L., WAKE, FAMEEE, diE, JEACDOVTE,
HFERE T T3, EEEIEE LN ZORMKEMRE L, £ < DL, AR CH
FTLHBYLZOEREHEML TOEETTH o1,

3) FITMIFICR B DEEOHESR
EATIGAAZ 2 5 12D DR IZ OV T,
Bl2&ERUBSASEREE —FFICHERL .,
RIZ, REECHERAT 2 FTUARIC ST
D DM [TNATED 2O AANEL &
&, WA TR TH L] 12DV T,
K3&ERUBNSAEMFEIZEB LEND T,
BEINERE, T<SIEALIENT
7, X1 HABEEETOERBK

X2 FTEIRICRBODEYE X3 2#HOMANEFLL
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4) RERT

AEEORE AR EZ FITARIZEA LS., 2LUT, MARE TR ICEA ST
e, TOHETTELHBEHML L] 28R T 5. 91, MAEE FTMLEIC
BADIEEEADZERIEA S,

3. EH
1) NAEEETEIFICEAZHEDER

WAEAHRIL THE 7V > b EFSAEEFEICHRMAT S, 2T, NXT—=FSL D
MzRmUEhs, Inhs0FEEHNEHAT L, 20%, SETHAELZ4DDHTIC
W, Z2he sz ALCEHTUAEEEDEE &7, FrUUEIZ TERWEEL,
TIN—=TTHHEL T VN Ex2E T 5, T, FTWUUBIZEGT 5 2 &2k L
Hi2iE, PlOMNAE CHEFTINIRICEZ B TEEZE A5 L, RITHHEEBVIET
LENKUTHEZ EEE TS,

2) kEYVLOEER

H HREERR Az o 7Bz, EEOEHOMKTFE RN S, MAROZAOHEEE A
52kHL N LTEAS, EfELBE, WAKOSAOFSE R DT 5701z, UM
EDfzE Ly o720, ERTH 720 LAEWs, BUOhEEE 5, £ < DL,
EORHFEERTHAT, TOREEISHATY T, 4DDFMIIF T ENTEL,
FO—JT, FEEZETEIETIZ, ¥ <itisaefioTHAHSE T >0, BoE-o7
S EFREATIZD T HEEN VT, £, D UM IEFED, Uo7z 4 DD E WG
A CETUIIBIZ T 5 72D o T EfED W Tz,

3) MAREFETMIEFEICEAZHEDRER

GeoGebra TIER SN/ T 2 A= a v &> T, WAFKOE G (IF&®HRL) DT %
Re/, 20%, BREONATEENSTY —KA > hORE[F > T, NAEOEEDTEE
WRT 5, 72 A—2arvaRT, BH{OEENSMEBLIELBENGNS, 72, F
FFUAER TE TV ARVAEREE, raShilNAEOZ50HE [ONAEOTXTDI
OHEE LD, QEDPVEDHEEZERTHEHS, ORBALREYV 4DDEAITHT 5,
DADDERD&E Y 7275 FITLIIZ T 5] T, MAKED) O FTNAEEES,

4) FTAFICRIEBHROER

K4ZRLEDS, MAEKOEGOTETTELNAESFTUARIZ T 5EE 7
NW—=TTEZLZEELAD, GLEVMEFZZV L= 7121, TTOMATEDOHNIIZT
E4O00f/ GTEA) 1, FITHAEOE B L ERIIZEZLEIVENI L
YINEEADL, HEEEREN .27 2AT, XU—KAV FORBERLENS VT
AEBIZBL Y MV EEAD,
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X4 FEOHKF (1) X5 EENOHKF (2)

5) 4TI ICE ZEHDERER
TN =7 OREFEFFUARIC R L2EBHEFHAL TH 55, AEIFET 255X
11%H%ﬁofﬁﬁ%%?éo29@7»—7ﬁ%§bt019®7w—7u,m%ﬁ
ok EIZHIZTEL2APNEATELLC, TN6OANEFNAFEOAIZEE L T
WAHZEERFIHTER, TI THEEENKE &M > CTHEIMHE L, £/, I21DO0D
TN—=T1%, 2DEPNVEIANEFELLBD &2 E-T, FEFNUARIZRLZ & &2H
HLK, 207N —T7T0RE R, HENOFTHHTH >/, BEZTNSOANFEL 250
DFHHADBNEL TWizizd, TL THLEENFRENAE Lich, TOHEbOHEfFENHEL
WEESZEN o1, [UAEOED
DO EHEFEA TTE LA T
WAz 5 Z &, L7 UAE DX
AMEIE NI 2N TH L] BF
I &, [2FDRHANEL <725 DT,
AT 5 2 & S TE
5, (NAKOEDDOHHERKAT
TE5MUARIEEITNLARIZH 5
EIIZDOWTIE, HATIHEIEFET

¥EHTHEDD, KETH LM B6 FORAPICSSEE
MDD o7,

4. #45(649)

1) &

HEOBFEETH O N ZAIWMERTHHEAN Y =T =R AbTa— K==L HDE-
IE G2 A VAV 1Y (IE AEEETTICES) 2805 5, N2OVOHIZHEEDREN
TWBZ & EHERT

2) #&R1ED (REFDFHH)
RIRIZ, AROFENEZIRVRD NS, &ET7 75— et Ad 5,
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5. MR

SEOTETIE, BEOBEBRTRY EFsE 233 TERhon, WAaAKE ENFIC
LHTHFHOOVTHMREL TE7/ (K7, K8), EEDRILFE MR, %
EREL T, SEIFEY EFRnwC e LTk,

M7 RAWICEBTZHEEEZEAD X8 RAKICEEYBHE

4.2 8% [Ohajiki (Yakushi calculation, ZREHE)| (PR 2 3F)

5 2 HIEDREED [Ohajiki] 1%, TS 1 HEOHRE (BH S 2016b 0 p.249 5%
WZETE L7z, COREQE, BRI UETEAEEEZIL, EAEOLIAOBEILEOD
BEFMUBIZRD XN E A EZIIE BRI UEOEN S, EHEO 1LDBIX
UCEDREETHEELDIZHBERETDOBIIL EOMERD 5 5HE, FDJTETRD
LZENTELHALERT LEHEH TH S, V) — T TEBIIBIILE 2R TE R
HIENTELIOICHBILE WA LHEFHAFIA MR- FEFS Lk, /2, 7—
2y — beERL, EEEEICEA TS 28T, ERICERLLERETA LN S EH
TE5 &1L,

REDUCTALIRENT —RA > FEEIZ, EHBRIE- T, EBIZITONIREAN
e BRI RAN S, 7z, FEMER L 2B EEREFERE U TRRSCRIIR LT,
EROFEEIFEERE, N ZEKRTOEBROFE TIER LD T, Zo¥EEFEE
EEZ, NOURTORIEFE L BEMGTS, Satit PIM TOREHTEE & FRTMET S0
FERARC, PEEMEEEER L ERETo .

1. BEBN G39)

DY I AEHET LTI DEEN, BRIP/FHEREIIDVTNT—FRA » MERLE
MOEHCHMNT 5, Kz, HELEFROBNAZITY, T2OZENEHRICHOHN T 5.
TILDANERTOHERE TORTFOEREEZRL, HAO/NEROEHTE BRI L E &2 lio
THEETHZERPBRLEELRFEARLDNERPEETRLULENSBN LI, TDIE,
SHIX, TOBRILEEH > THEORELTHIERIBAS,

2. BA(T%)

1)  Math Magic
REDEFHEIZHTHEL WD, BRI UEEF > THATREE>TH S I, RIZZFDEREINE-S

LERFFEOIAOBIEZLEOHMERURIZRD XD ICHREATHE S, ®EIL, T-ok

BRULEORES>THD I, ZOM, T2HEROERNZFHIT 5, REOEENE -
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TEROENS, HELZ L TORTINEAEDO L ADOBIZLEDOHE, EAHEEEDS
BLEDOHESVWHETS, T5&, EENMSITIEZDOEAENHNY, REBWPEFNRS,
ZOM, Vv IDOFIEENT—HKA L NTIRL, ED LD ZIEEFETIT > e DAHERIZ
BhBH LU (X9),

9 Math Magic ®F|E

2) FRERR

KROHRE [EANFALLEEDRVDBEILEOHNS, EHFED 1AL ETEEED
BRLEOHERDLTTEE, TORAZEALD] 28R T 5, T, HSALER
BZLENS, BNEALEEDRVDBEILEOHNS, ETROILEETEEEDS
BLEOHERDBTiEEEADLEEHT 5,

3. ERA(359))
1) REKER

I —TaAERL, 7N —TIIBREILE (X7 2xy b LERFHAFTA MR- FER
95, S6I17, FEHEHELHRTLLOODT -V — L1 N IRERAET 5,
RDOSNTZ TN =T 0T, TINEENE 6 ZDEFETLI DD N —TI2785 X 51T,
S RN BIER 25 A5, VIV —THTHEEEZBE AR, EROFIRE /NT —R
4> FTCHERRT 5.

2) S=ER
EEOTFIEEHNAR 10 THEZRL, SS5REAFEOLIBOBIEIUEERFSU LTS
LEFEETS, INV—T1Iz, EHEEIXRDZERE, BIEUETORYOBENSEHED1

PWELBORE Y THERE, MELEHT L EFERE, BEz2ky, EHIT 5, REHAE2L
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ARG, EHEO1AOREZEZ, WEATHE & EEZRDIRT,

10 BIRIULEDHBZEHTEIODOFIREEH

3) HTZHOFENER

FEERHEREZEIZ, BRIULEORVOENS, ENEOIAEREKOEEED L5124 T
LZENTELNEEZRDL, DWLODPDEHEIZDODVL T, EHRERIZOVLTHEELTHSE D,
RENBEFTA MR— FIZBVLRIZEALTOL, BALLBEILEZ0HEU LGS
ZOWTHRETEIN—THELL DT, BEILEOERV OIS, EAFEO1ILEE
ROFAE K THHEIZODN T, BHANCHERIT 2 2 &N TE, ZLOEENERL TL
&) THol, EL, ENSDOBILEDRYOE, EHEO—LOHPIENEE
KOBOBERIZEIT 20 TIERL, [BRLEORVOKMNIMALE, EHFEO—U
DEHIMALIE| R [BRULEORVOEAN 1AL L, EHE2KOBH4HA LT
EJIZEHLTOWA I —THhEnot, 22T, BRLETOEYOHE, EAFEO—U
DEREHFTEEEROBOBERICERT5XOIEA%E, ROVDBIEFZLZEDENnD &
E, EHED1IAOBELEOHEn+4THE] L [HOVOBILEOENA DL E, I
AEREOBILEOHIFA (n+3) THE], ERVOBIEFILEDOHEInDEE, EHE
EEOBIFICEOHITA (n+4) —4TH5], EVOBEILEODHE I nDLE, EHESR
HEOBELEOHFTAn+12TH %] LTEAEEEOBIE LSOOV T3IFHHEDAN
gELEINT,

4) FOHETHUTRENTERHADEE

EEAERD SIFNANICBIICEORY OMHD S IEHED 1T E2EOKE HTEHTEDN
Shot, FIT, RiE, KILOEMNERLEDNS, ZE¥ZOHETOLLOPOHEBE
BABZEEREGET, VN—TZEIEELED. ALV =712, K11 OARID
Ly hEB AL, HEBREORKEMNIZ25, WDOND TN —TIIHREELTHE I,
BELHEEZZEATNSE I —7EREEANEZL T, EHOEHERELTHH ),

90



RAZBT 5 4 FHIMEFBAEIRE TORED <D OMR L& HRE

11 EBEHORAEEZBHOR

4. ¥4 (B9Y)

1) F&H
BRLEOHETHIVY I T, BRIUZOERY OBEIDEEROBOBEENH 5

EERWETIENTERLEE2HRT S, ZOFEHNRIL, HATEEMELS > (H

M H HFETTE TR O IERURICBERNH 2 Z L2 @8NT 5.

2) &R (KEFOEY)
AREOFENEERVIRV NS, ET7 07— helET 5,

4.3 Watchampee School (AIL/NVER) TOREEEK

2 A (@ Suphan Buri IZ & % 2L D/NEFE T d % Watchampee School THAIZ DWW T DR
%177z, Watchampee School (& PIM DA Z1E T 2/NERD 1 D TH 5, REREOXTGHA
L, NEROFIFZFELE2PFETH S, NPROBEIZHI00Z DO RENE L > 7,
AR HARGELHAL (7T APEYRE) 2HAL, 105 10XTOMFPRELEA
COESHEZBEME LU THAGEL 2458, WFEERATRELRITo> /2, WES IZF4EDHEM
IIERUCIHS KEA TN SR E, FELREOM TIERZ L VI A VR ULITDbN T,
B ALEOSETH L] ek, ERABL CHEMTELEE A5,

$E5E Satit IMERFEAD T VT — FRBOBREER
T = NEER, FENARTEOREE St PIMOEFENED LS Iz FIED T

NEFHET 57 DICE- LIz, 77— PAEEHBE, FEMERLL, 40L&
HAIZSERETHET 2D TH 5,

x4 BEOO7VT - FHRBEEB

Item Evaluation
(D | Did you enjoy today's class? Yes Maybe No
@ | Did you understand the class? Yes Maybe No
3 | Did you become interested in mathematics through this class? Yes Maybe No
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1) £BZ®[Transforming quadrilaterals (UAFEOZESR)| (FER $£125)
REOQDOT7 7 — MRETE, [(O5HOREIXEL > (@5 HDEENAIXHE
fReEih] [(OFHORELBL THACHEEZFCE XDk oh] O 3HEEIZD
WTHEBIL (R4, ABEEHOLOEZX, &7 7 A& 1¥FEFEHEBIZ250hE (E5) T
HY, WEOBEHIZESOTELLHEMTELEEALNS, —F, ATFHEHEHGE, 1%
FFET2.4 (£5) ThHY, EERFEDBRESMEDOESDENH Y, THELBEL THEAN
OFFEF EEB52FTILEE-THEBLTHETHLEZEAONS,

x5 BEOO7VT— HAEER

1 1(1/8) 2(1/10) 3(1/8) 4(1/11) 5(1/11) 1 24

“!m|so|M|[so|mM |sp|mM |so|mM/|[so|m]|sD
@29 034] 28 [040] 3.0 |017] 2.9 031 | 29 |0.33] 2.9 | 0.32
@ | 28 042 25 [061] 29 |042] 29 031 | 28 | 043 | 2.8 | 0.38
@ | 23 064 24 [078] 2.7 |047| 24 |058| 24 | 065 2.4 | 0.64
1| 31/35 31 | 36 | 35 | 36 | 36 | 36 | 33 | 35 | 166 | 178
%2 |  88.6% 86.1% 97.2% 100% 94.3% 93.3%

(F) ®RHOO/OIIOBORERY., X1 IIEEH/EEHRE, X2AEEXERT.,

2) 2% [Ohajiki (Yakushi calculation, ZEEFEL)| (K E2%F)
REQO7 v — MHAETYH, [OSHOREFZEL»>2h] [QFHOFEENE T
fReEih] [(FHORELBL THACHEEZFECE Xk o] O 3TEEIZD
WTHEMLE (R4, FAEHEOLQW, &7 7 AL 2EFHEHIZ2.800 1 (E6) T
HO, BEQFEEIZE>TRELLHMTELEEAONS, — 7, FATHEEHOE, 7%
DODFER EFRRIZ, 22FEFET2.4 (£6) TH Y, HERFZEDAZEOES DEANH 0,
RELZBL THZENOEEEZF LSV FTILEESTELTHETHIEZEAONS,

®R6 BEQO7VIT - FAERER

1(1/10) 2(1/8) 3(1/10) | 4(1/11) 5(1/8) 6(1/8) 2P AR
M |[SD|M |SOD|M |SD[M |[SD| M |SD| M |[SD| M | SD
3.0 [0.17] 2.9 |0.26| 2.9 |10.25]| 3.0 {0.19 3.0 10.20| 3.0 |0.20| 3.0 | 0.21
2.9 [0.24 2.8 |0.41| 2.9 10.30]| 2.9 {0.31| 2.9 10.32] 2.8 |0.43| 2.9 | 0.34
2.5 [0.56 2.4 |0.62| 2.1 |0.75]| 2.3 [0.78| 2.7 |10.55| 2.3 |0.68| 2.4 | 0.69
32 13228 |30 |31 3128 |30]|25/| 28] 2530 |169]181
100% 93.3% 100% 93.3% 89.3% 83.3% 93.4%

X% @|o|e| #wv

F6E ZMFELEOEMBREOERLER

W FHEEHOK TR, BHIFEEEH IOV TUTDO7TOOHEBEIZ DWW TR
R THZET B THEMKREZ T 72,
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RAZBT 5 4 FHIMEFBAEIRE TORED <D OMR L& HRE

FEMH & 77 AR EEER O THEMN S 2024F1 A31H OK) £TIT,
Google Forms | & 2 EMIHE ICHI&§ 5 /76 THEML 72,

(2) PN © BB A I FHEERNSMUc2E2H
(3) #AAMWA : LF o 7HHA

RA TOWIVEAEE RIS U BB A T,
NB Y EHARTORER, BB EFEEICED LD ITRLE LIh,
BWBEEBEFREANSMUT, ok B T ERAITTn,
WHBUEHEFEE NS, MEPRTENTEE LN,
WP EEE TUE L AN IV ER S &I TT .
WEETHFOREEZTHLIE, HABETHFOREEZ T LIZEDLD T
BALDO LB E T,
@ Zofhiz, KOV IENHNIFHHIZEEE LS,
AR 2 —REOEREEIZ, FARMHEBEEZORED LV OERIZOL

@ 0o

TERT 5,

1)

O 1 TOBNRELEERB I CSMULEBRIIFETI N,

WP EEEGENOFEOSMERIZ O TIE, S1ES2& 812, WO LXHE

%r
ST Ve

%l

DNWTHID W EEFEIOMABICET TS, £z, S20F, EBICHM TORER
L CHNOSUERPHBIZ DWW TERNL L EERATNS (RT),

®R7 [OF1 TOBNBZHEREB CSMULERRATIAN oEE

S1

S2:

PHUES ol S, MINIAT o BRI R0, R¥ETOREL LI BazmL sz 17<

ZEDNTENE, EPHBCDONWTELDULTHRBRETZCENTEDRDTIERONEZATNE,
1DEEDNSWHMCEIEN D > 75 T, FMIEIDHS Rnitfa b >/ Y -0 EEH AM
BOTHULNUEP AL EEEZA BN REED D BIZ—F T TAHAILLEVISTHFELH Y
L7 220HOBXOHEBEBN (§1) OHBELRL, HEOBEOREPY 1 DHBORT,
BENBANSEINECLERBEBLCHMDICNE BN 6 TF, Bl M{§% @ L C st
DEREHMSD Z LI TEZTN, EBEIITHoOTHBRINFEARNICERON, EABRTFEELT
WEDONREEMBZENTEEEA, ZO7OYTLTERIHICITEERAEL TERLE0
HTHANRV W EEEH LD, SMMLE L,

2)

@ON\ODRERTORE, BHABEHEERBCEDLSICRIE LI,

FARENHEFERE TIE, FIDTRA TOEHEDOFIA VR —F 2 aF I AT =Ll
WTHEEE TP ORELEmM LT, S1ES2& 1, NOUREKRTORETIE, FHATC
WECHFEHAADRB D ENTELIENIN 2 EE2EIT TS, Bz, 7

EN

BOTE, BANCFEMSTHEEN 2 EMEQEE 2 JEGE THERZ L TH <A, HIMiEE

2B B EEANDFEENT P, RETORMLUNTOFREBTPRRHELOHL IR O Z
EMTERLIEEZET TS (FR10),

S2DEZENSIE, HAEA XY ZADHBIZH T2 HBEAIIK IO BEDHRLH o 12
ZENGND (FS),
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®8 [@/\O7Y RLERTOREE, BABRFHERBICEDOLSICRIE LN OEF

S1:

S2:

FEEOFEEEMTPICREL T LI ENTELEVI T ERIEFICROREBRIC R > & B, i
BETELAODBD > AEFEATODZTEL, RELHED ZEIIER LI OV CREENE R
DIFHIENTE e, i, BHELOYFIVALMNDIIa=F—2arved5lL0#LSIZD
WTHREY, RFEICAF CTRIIIEZ ) RFEBOREEMERT S TonFitkof, £k L
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Time & Stage HAGE English
1. B8N (1) B2 (1) Self-introduction

introduction about
ourselves and Japan.

(543)

BEA, TAICBE, IIHDFLT,
Ll BblEHANSHKE L, FLOH
AEOO00OTY., K TH¥EE
ATHZET, ROBHREIERT S
ETY, SERANA R4 L TE
AXa=—NZAELTHLTEEL
7o CAHBHEBEICHOHENT S)

(2) EFROBN

HAE 2 A 13K 4600kn i1 T W
9, CNUAHAOHMMTY, FAk
BIZHARO LN B % 5T 5 T
EWVWHETAIFEATO T, R
k=2 —3a—2 - R4 LAT
[2023FE 12T < NE B2 MFT] 1258 H
ENF U, BT BEd s
HALAPERED, BLLLEXYD
HOET, BEODIF[SASH] N
BHTY,

(% HE5)

Flo, BRI EME Ul
W, HAZFIEE DD RN = KA
HET, EhbvbETHBLLWLT
9, 2k, BRIICK TS,

- Hello everyone. Nice to meet you, we are
from Japan. My name is OO O O. I'm
studying mathematics at university. My
hobby is adventuring. I've been skydiving
and scuba diving this year. (The second
person introduces himself in the same
way)

()

- Japan and Thailand are about 4600 km

Introduction to Iwate Prefecture

apart. Here is a map of Japan. We live in
Morioka City, lwate Prefecture, in the
north of Japan. Morioka City was selected
by the New York Times as one of the "52
places to visit in 2023". Morioka City
has a historic cityscape, festivals, and
delicious food. The festival is famous for
its Sansa dance. (Show video)

In addition, Morioka has three major
noodles in Morioka: cold noodles, jaja
noodles, and wankosoba. All of them are
very tasty. Please come to Morioka.

(Proceed with PowerPoint materials)

(PowerPoint B} Tt % ,)
2. BA (1) Math Magic (1) Math Magic
Introduction (A& AT cE ST 5 <
(1543) Vv IERES,)
(2) AEBLZTOE®ROMBE [(2) Confirmation of terminology

(PowerPoint & #EHRE)

TRTEEZBDEL LS., SHIZ
WA DN THE L &3, RILA
EAHTLKB0T, 2TESHES
FEEMALEILELY. THEAT
s INFATY, ChiFNARE
ST, ZoWEMAEE FITMIAE
EEVET, CoNAEEEREE
FOET. COAFMNEALSL E
I, WEMEFZELNTT, 90° 0%
EALSVET.

o 3

98

(PowerPoint and paper board)
Let's start the class. Today we will learn
about rectangles. There are a lot of terms,
so let's check the terms we will use today.
This is a horn. This is an edge. This
is called a rectangle. This rectangle is
called a parallelogram. This rectangle is
called a rectangle. This angle is called the
opposing angle. The vertical angles are
equal. A 90° angle is called a right angle.
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(4) FEORBERTR
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(3) Transformation of the figure |
(parallelogram)
This is a rectangle. In fact, any rectangle
can be cut into four pieces according to
a certain rule and connected to transform
into another square.

(4) Presentation of issues at this time

What rules can you use to cut a rectan
9

le to transform it into anohter rectangle?

Prepare scissors, rulers, and pens.

3. EMHE
Body
(22min)

(1) REOER | (FTELE)
T ERALET,

T2 BIANBHENCZHS Y > ThE | -

MO TT,

MY F U, Tl s I E-
THH0EL kD, UAHNIRDS K
INZ2RDERNILZD S X ) I Es]
WTIHEZDEREY > TLIEEW,

FUA MR—=FRizEINESIA
WZEMLTHAELED,

(& A TRL, #H > THHE
WETERNT & BN LT OMEETT
J.)

T2 RAMNAFIZEY ZEA, HlON
AILIIEGSESI2EES TRV
AIEAH, BSAIT TS,

COEHIIMBEFEZTICU>TH

MOUAFIZEHIZTEEHA,

BHIABETIIHS T > THN

THZL LD,

O Adiz4D, HEOBEN T 5,

O HMEEHTTFEBLBENED LD
128> T B DR T 5.

TIREVDOANEYD & EAKRY

ABENTEIMELEL £,

WaEE > TR S5, &
ATRNAEIIZEG L E Lich ?
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(1) Transformation of the figure 1.

(parallelogram)

Distribute prints.

T2 | want to make sure | cut it myself
before you cut it.

+ | understand. Now, let's ask Dr. Nakase to
make it. Draw a line so that two straight
lines intersect before cutting, and then cut
the straight line.

- Let's move them in the order of the
numbers written on the whiteboard.

T2 does not form a rectangle at all. How
do | transform it into another rectangle?
Please help me everyone.

+ Even if you cut it without thinking
about it like this, you will not be able to
transform it into another square.

+ Let's cut it yourself first and check it out.

- Now, let's share with the people around
you how to cut and what kind of rectangle
you made.

- If you cut a rectangle and moved it, what
kind of rectangle did it turn into?

- Two sets of opposite corners of a
parallelogram are called diagonals. The
size of the diagonal is equal. The two sets
of opposite sides of a parallelogram are
called opposite sides. The length of the
opposite sides is equal.
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+ How did you cut it to turn it into a
parallelogram?

- Why, then, is it that connecting the

midpoints of two sets of opposite sides

results in a parallelogram?

Hint

- It's a little difficult. Let's go back to the
nature of the parallelogram. The diagonal
sizes of the parallelograms are equal.
When you move a rectangle, what part of
the rectangle is diagonal?

- What kind of horn was that horn
originally?

- What were the properties of the diagonal
angle?

- Since the diagonal angles are equal, the
angles that are diagonal to each other are
equal.

+ Since the opposite angle is at the position
of the opposite side, it becomes a
parallelogram.

(2)
(rectangle)

Pattern 1

Next, transform the rectangle into a

Transformation of the figure Il

rectangle. A rectangle is a special
parallelogram. Drawing a line from
the midpoint is no different from a
parallelogram. However, you need to be
creative in how you cut it.

+ Where should | change the cutting
method? Let's consider from the features
of rectangular figures.

+ What is the size of one corner of a

rectangle?

Let's find out how to cut it to 90° .
- What kind of ingenuity did you use to cut

it?
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- A rectangle is formed by cutting a
perpendicular line from the other set
of midpoints to the line connecting the
midpoints of one set of opposite sides.

Hint
- The rectangle has all four corners at 90° .

- Connect the midpoint of one pair of
opposite sides and draw a perpendicular
line at 90° to that line.

+ Try moving the shape as you would in a
parallelogram.

Pattern 2

- Transform the shape of the original
question.

Now, draw a line in the same way as in the

case of a parallelogram.

(3) Introduction of other shapes (ICT)

- What other shapes do you think you can
make?

- In addition to parallelograms and
rectangles, you can create various shapes
by devising the shape and cutting of
squares, triangles, diamonds, trapezoids,

and other squares.

4. 184
Conclusion
(8min)
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7 NI THEDHTI DNV EIEE
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(1) Summary of this time

-+ Today we learned that any rectangle can
be transformed into a parallelogram or a
rectangle if you devise a way to cut it.
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+ This mysterious property was conceived
by Dudney, a British mathematician and
puzzle writer. He also created a variety of
other interesting puzzles. One of the most
famous is the "Tailor's Puzzle". The idea
is to cut an equilateral triangle into four
cross-sections and arrange them to form a
square. He performed this puzzle in front
of Queen Victoria, much to her delight. If
you are interested, please check it out.

- As in this transformation of figures,
hidden mathematical properties can be
discovered through trial and error and
careful consideration. This is the fun of
mathematics.

(2) Reflection (Evaluation at the time
of the event)

Please review the content of the

class at this time and complete the class

questionnaire.

2. 5% [Ohajiki (Yakushi calculation, ZEEFE) | O BigEE

<IBEORLL\> WRXEALEZOROVOBIEILEOHENS, EAEOILAEERES
KOBIZUEOEERD BT7iEE, ZTOFETRD 5N 5% FiH
THEIENTES,
Time & Stage HAGE English
1. B8N (1) BN (1) Self-introduction

introduction about
ourselves and Japan.

(343

[fLix, OO (T1) EWvinET)
[, OO (T2) T

HALEHFRIZDOWTENT 5,

HAOZ L&2MNT 5,
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- Hello everyone. Nice to meet you. My
name is O O. | am from Japan. Do you
know Japan? Where is Japan? Does
anybody know? Please come here. Where
is Japan? Correct. This is Japan.

- And my hometown is Iwate. I'm an Iwate
University student. | study math there.
Maybe | was here in this picture.

- | like math. Do you like math? Oh, you
are great. | like you. | am leaning to
become a teacher.
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- Look at this picture. In October, | did a
lesson in elementary school.

- In Japan, we often use this. It is called
ohajiki. We use it in this class.

2. BA
Introduction

(743)

(1) BREZILETS.
[4he, OO%EEHTL THHT
XYy rELEY., REFHBELEL
el
[T, O0O%%, sELEziliNT
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TR R TSN
BRI LS WO AT 2
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UEDABEHATLES W]
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[T, MBI EDHE L TET.
AN = OEBUE 6 T3 4]
MZwn]
[ffi>7-BIX L EOMEEUE 20E ¢34
=AY
(L%, &L THAESTHZENT
XD TLEIN?]
SHIFZOMBEEBRL TH LD
[(BRLUEDEKIESI D156, b
MmBMIE? ]

(1) Understand the issues.

- Now, [ [Osenseiand | show a math
magic.

+ | will answer the number of ohajiki
without watching.

+ Watch it carefully and check the steps.

+ From now | put blindfold.

- AA (student) , when I say “Next slide,
please”, put this and move to next page.

- First, make square of any size you like
using ohajiki.

- Step 2, from the bottom side lines up
ohajiki clearly without changing the
number of pieces on one side.

- Step 3, please tell me how many ohajiki
remain.

- Step 4, answer the number of pieces on
one side, and total ohajiki.

+ Then | answer the number of pieces on
one side is 6. And the number of total
ohajiki is 20.

+ It’s a math magic.

+ Why could I answer these number?

- We think about it in this class.

3. EM
Body
(35min)

(1) REULZENT?,
FOOHE —LOHOERIZE
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(1) Establish a perspective.

+ First, we think about the number of pieces
on one side.

- Let’s play the Number Guessing Game to
find relationships. I will show the flow.

- First, Make a group of 3 or 4.

+ Next, in your group, choose one person
an ohajiki master, and the other students
try to guess the number.

+ Next, do the Number Guessing the Game.

+ If you finished a game, change the roles

and try the Number guessing game again.
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- Now we show the demo-game.

+ AA, please come here.

- | am ohajiki master. And O sensei and
AA try to guess the number.

- First, Ohajiki master make a square. The
other students close their eyes.

+ In this time, please make a square at least
5 on each side.

- Next, Ohajiki master lines up pieces
clearly from the bottom side without
changing the number of on one side.

+ And write down the number of remaining
pieces and the number of one side.

+ Next, Ohajiki master tell the number of
remaining pieces and one side.

- Last, The other students guess the number
of one side and write down the numbers.

+ In this time, you don’t know the
relationships, so please guess the number
randomly. Do you understand?

(2) Solve problems using concrete
objects.

- We hand out magnet, whiteboard and
worksheet.

- Let’s play number guessing game.

- Are there any groups that succeeded in
guessing the number?

+ Tell me about the number you did.

+ How many pieces remain?

- How many pieces did you use to make
one side?

- Does anyone do any numbers?

+ Can you find any relationship between the
number of the remaining pieces and the
number of pieces one side?

(3)

- Can anyone explain the relationship using

Solve using letters.

magnet? | will give you a hint.

- Please think how many pieces do you
need to make one more line.

+ Then, how many pieces are one side when

there are 7 remaining pieces?
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+ How many pieces remain when there are
10 pieces on one side?

- | couldn’t bring more ohajiki to make
these squares. So, | use animation to
check it.

+ Your answers are correct.

+ Next, if there are n remaining pieces, how
do we express the number of one side?

+ Correct.

(4) Think progressively.

+ We can guess the number using this
relationship!

- Then, if there are n pieces lefts, how can
we express the total number?

-1 will give you a hint. How do you express
this?

A
-+ Can anyone answer the question, and

explain?

B
- There are 4 blocks of n+3.
- And calculate this.
+ The answer is 4n+12.
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of left and the number of total pieces.

+ It is called “Yakushi-Zan”.

- This was invented in the Edo era in Japan,
about 17 centuries.

+ The name comes from a buddha named
Yakushi-Nyorai.

- Itis called OO in Thailand.

+ That’s all. Thank you for your hard work!

- Please help us with the survey. Thank
you!
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TERAHSIRS FED (F(1,20)=4.59, p<.05) THEZEMNRSN, ZELE (Bonferroni) (2
X0, EE0LEFEENOENS NI EAREINT, Fiz, o EE - (BIE - HE5k - 15
(F(1,20)=3.48, p<.1) TIHRFEERE, fZEZMOHLE (F(1,20)=3.53,p<.1) TIEETFEER
DENFNRENEOHEEIR SN,

Table 4 fEISFEMEIC XL VGO A BT 3 EF~DR% & Tk

WA 72 bli30 _
52 SN AT B ER
B® O BETTLLTHALC L H BT L, ARBICkITEro, HOKELZ0H LiliAT,
HE® O ALdI) 1 ANOKREEIAT, BARKTEY Y ba—R2—%{fo AL LD 2,
RO O Ao kL EDH S,
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TERENLZEEREEENEMLINDEEIZL >, TDIRAGVKOSHET S
JETD ROFFHMEIETD RADFEIFET O EEALNS,

—REICEO O EEIF USRI, [BBehBE I E2 LT E, AlX#E
TERYD/EBFEERZO] [AOTELHHEL 7Oy 7 EnEEHETLLL, /BT EER
7210) (Table4) RED X I 2, ALTEVLLVHABNH 5T N ED ADPRARIEN D FEA TH
THOBEMFH LW EZATVSE IO BERbALNT, EBIZIE, AFXREEOFHEVIC
JGUTHEIZHHDBOERPIATOREDHEAETESZI LS H Y, Aeiihrl LMol
UHEDTEROWDF TIERD o7z, ADHMIH TilA T D iEARE FD 2 & Aot
Uz LTl e, EREONLZZEDDRBRVIEEHEZ LTS EEIL, REENHRES
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