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DFRENFEM S 7=, iPad 541D THFICREZSNIZON 2010F1HTHL Z

EMbMNABE LI, Av—F 73 rRFZ T Ly MW EKEOELFITH 5D, =0 10 FR/H,
BEERY B AESORWITZRESE(LL TS,

[HAE, HRTIE, IT BEOBENRE L, Al, By 75 —%, loT Z0r&EIEI



LV, 20 bWAHHHETT VX VEMMPRE, BT o2 - - —E X R
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WTHEL TS W), AREBERILICR BN EH D,
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FRIC—EREOEELZ G X 2HFFEOKEICHNE - BEKFIXIEOL S ITELLTWDTE
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2. ZHMERRDEME

2.1 Research on Mathematics Textbooks and Teachers’Resources (ICME-13 Monographs)

2016 2 KA Y O N> 7 v 7 TR S 4L 72 International Congress on Mathematical
Education (ICME-13) @ Topic Study Group 38 (TSG38) DHff9ta £ L it/ 7T 70 b,
ITAEICB T 2 BB ENIEOBE M 218 > T <,

2.1.1 Topic Study Group 38 D=

XU HIZ, TSG38 OEE 2/~ L T\ <, TSG38 iX, FHYV v —R (HBE, #Mil),
BRlZ, TUVANBLOA YT D) Y —RZET ML TN DE I —TThD,
F72, TSG38 X, HBRFEOEAN (FYFNHRE~DHEA), Hx REHAICELA 27—
v hEFIRALEHEY) Y —A0% Kk, HEOaIia=T4BEHLDO) Y —RET WA
LEATLZZLDOHBDOZNLTRXTUL, BFBE L > THLERMRSBENLETHD
EWVIFEILE 725 TN D Z & ZEIMRICHE S LTV D, EEE, K7L —7OFEH 5L, ICME-
131%, FELRKFHABFTEOEHBRSEOT T, HAOY V—2L WS T —< D TSG IZHXK
HROORFHETHDL LMD, HLWIESHTHLZ LERLTWD, 2B, Hiio U v
— AL LR B O B, MFHAEB BT D77 /a0 — 05 n 8, HEEOH
T, D) FXFa2T) Y —2AOWMESHED 3 DOGHNNELEHERELTHEATHS
EEERMLTVWD, ELT, KZALV—TDOEEGIL, TSGIBDODHMD—>L LT, HAER
FE) Y —AOHRTHO LN TV k2 2B, FERNT e —F 2aimIcH L, B
MNTHZEERF VD, FTCHLAEEL, LT 7T —FY—LDEL 2RETDH D
LT, TN DLOMEDOHELER LD THLHENIBEEZP R LTS,

2.1.2 ICME-13 Monographs DE#ER B EDHE

WIZ, KEOHKAZRL TV, KEEZS5O5D = TR 17T EOHKTHD, S—F 1
(B L1ENDLE 3F) TIX, Bl (scene) #RETHI L X HME L, kx REBEOHY
B0 Y v — ZAWER] O & 1 5 Kk & 7o SUBH) - I ERSUIROFTO Y Y — 2D EARIC
BT 2 AaRMt L Tnd, "= 2 GBA4ENLHETE) TIE, BEIED) 2T 160%
DO DEEY) ) — 2L DOMEAEREZSHT LTS, /S— 3 (58 E/NHHE 11 ) T,
U Y —2A%i@ U A OEMBZIEBNCERZH TTWDH, 23— b 45 12 ) 655 15 )
TiE, #EhE Ao OETY =L LTD) Y —=2ADEEZ 5 LTS, X— k5 (F
16 E B 17 &) TIE, L HDO/8— h &K= FOIFENZ S\ THER B 22 8L Z 525
LHikimal T CnWb, AKEOHKIE, UTO®@EY ThHD,

RE (BXR)

BrOEBELHMOY Y — 2 HFHE BT DRIRNFRFEIR AR T D201
Luc Trouche and Lianghuo Fan

N—F1 BHEHEZFICIETA2HZDORTOER

1 BHEWY Y —2AZ2R8HT 2 A ) Y — AV AT D RRT DR
Luc Trouche, Ghislaine Gueudet and Birgit Pepin
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2 WP OBET O FENT B L 72 #R E o
Chunxia Qi, Xinyan Zhang and Danting Huang

3 FE A FRYT - UTT ITET ORFELFEREFICI T D EMFEAIFER O 7
RIZBET 2 i g
Lianghuo Fan, Mailizar Mailizar, Manahel Alafaleq and Yi Wang

N—F2 BHECLZTORDFEE) YV —XELMEDHEEER

4 HEFWT VA HES (Capacity) ZHHLNCT D700 ) 2T 0 ) VY —RALH
Al & D AR EAEH O fe it
Janine T. Remillard

5 MEFHETIOHE ST VA L RES (Capacity) 04y fiF
Moneoang Leshota and Jill Adler

6 FRICKITDHEMDY YV —ZDER : KEOFEFERFHE~DA o Z a2 —ih
Helen Siedel and Andreas J. Stylianides

7 RAIEMLRBFHEBDOEOOT OV ENRBENY Y —ADT A F—L L TOH
Chronis Kynigos and Angeliki Kolovou

N—Fr3 DY—RZBL-LEAOEEMLTED

8 HEIOE®RDOXITLT—2arDidDOh ) FaT LHKE  EHNRE A
Hendrik Van Steenbrugge, Maria Larsson, Eva Insulander and Andreas Ryve

9 RFHAENDY Y —AEEFOHGMMELEMATORE : 77 R & FEOFH
Chongyang Wang

10 7V HNY Y —=ADT A DD DILEIAIEMEIZ BT D TR H
Nataly Essonnier, Chronis Kynigos, Jana Trgalova and Maria Daskolia

11 A T4 Y —=2DEMRE FF a2 A 2 MEOELEE : Sésamath o 5451
Katiane de Moraes Rocha

N—hr4 YY—REBLI-BMEEREDHEENRR

12 72200 Y =A% W8N 2 0E8) & A0E & O AEEH
Kenneth Ruthven

13 DT AT 4 7 & OMAAER ZEHT 272D OBAITICK T 2HAID Y VY — X DffElk
Jana Visnovska and Jose Luis Cortina

14 FROZAEN O BEAERW IR 2 A4 7 77 5 & O AAFEM
Elena Naftaliev

15 WEDIARFITEET 5 AT ORIE & EFEDFEH S ~ D
Ok-Kyeong Kim

IN—hF5 #HYI

16 ICME-13 IZB T 2B FOBBE L HE DO Y Y — AT 2 BUEDOWIZE : fam & Y
Sebastian Rezat, Jana Visnovska, Luc Trouche, Chunxia Qi and Lianghuo Fan

17 WV FXaF L)Y —REflio THMOFEE Zmibd 52 &
Birgit Pepin
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BT, KEOHIZFER &L TV D The Structure of the Book 2 &R L, £ EDHZENED
BEZ R L TN,

sN— N 1O 1 FETIX, Trouche, Gueudet, Pepin 23, 7 VX M LIZ X > THEL #7728
RuEnTT 5700 BRN 2R EZ 7 7 ADIRTIREL TV D, 6 250
T5HERBRIE, A—T U FEMY Y — A (openeducational resources : OER) D& & X T
b, BELICEINZE, TEEHEEOV Y —ADOT WA RIS 5872 il a & et
T2 pHEDOIETHD, INDLOEEOFEMRIT, MAOHFT DY Y — X (teaching
resources) 7 A L L TERIEDHT LRI TS, BEMHEOREELZINDL Z L TRS
NCW5b, BRI, VY —ALOMEERO L X e i@ L CHEIiOIEE % 75 72
WITHFGEE = Il 5, BIR¥~O R¥ =2 A2 M7 7 7 v —F (the Documentational
Approach to Didactics) (Gueudet and Trouche 2009) (#%#+ 25X 2-6 #2HK) THDH, ZDOT
T —F T, FREIZRONZY Y — A TR, HATOTEE) % 8RR T 5 FCEE 4% E
ERIZLTWD EERDbND, HAiO) YA AT AR EOHLWVEEEZREL T 5,

# 2 ®TlX, Qi, Zhang, Huang 2" EOCRT, #HBFEOMWEED THEH 22 —2] »
LR L DO DO THBBEM] 0L 57 bd) (p30) ~LBITLTNDZ LIZHONT,
EEEH R LNV TO— R AT— M AU b EHESTWD, Bl #HBELOMD 3 20
LAV O BALR — [EG KL B RO, AlE — 2 XKBI LT, 4% O I3 E O R0 F 0 BRE TR
TR ENTZ Iy 7 THIEMEHRZ DD 6 NOBFRHEOFEE 258 LT\ 5,
e &%, ZETORBRIIE CToBREFEOMMIEDE W Z R TRV GEL A 24 L T D - TRRER
DENHEIL, BREEZEHL TODMIC, & A EEBO LT D - 1R B EE 72 2
DITENE, 1FLAEDOHMNEBMTAED L_LICELTWSD ] (p4AT), 25 DR RIT,
REf] O & & BICHBBEOHERHENED LS IZEM L TEon, LVEEICHITS
VERHDZ L EF2TND,

BIETIE, FHE, A K37, $ VT I ET OHEHEFEROEFHFETKMD
FEFAN ED Xy icibi TV B A HLZ, Fan, Mailizar, Alafaleq, Wang 73 2R ZNAE O
W 24T > T D, ZOHBOH T, 3ODHANLELZL TS U FaT A
FE DS E A SR ]l & 577, BRI EICRB T 2FEHOH O ORE, AEIEA I NTZFEH O
HE (ZOREDOHDOIZDICGEHORHEZRET D) ThHhDH, FEHHIE, —HFTiEPELE,
TRV D2 OoOEEDOMIZN2Y) DEVWRSH D Z EE2FTLLTWD, TEOHEREIL,
FAEAT 720D KERBERBE LTI EIICAHZDIENI, T LT, ZO0H%E
DD OIZIE, BRBIZL > TREINLIHEBICE TOMEIRT (RETIE, BREFEOXR
XDOHEBRBBIZANTNDG), Y FaT b EHREOMBICBEE LA D HER 72
77 —FEBRTLHIENMETHDLH I LERLTWVD,

NX— K 2 OF 4 ETIL, Remillard 28 T#ffiE UV Y —2A L DMHAEEH] EMEATHDHD
T D720 OB B R EMEZRZREL TV D, I, RKIZAVF2T7 40 Y —
A g ETa 7o NEEFEOTEZ, M ZP T CET 2D T A v S HIB &
XTI ENDOT =T 47727 b (pID)EERL, hOX A TDY Y —XLXFIL, bl
MAA R, AERTIFARN (R), BEIBTYFA L LERXa A W) 3ODEEND
RSN TNDZEERBELTCWD, AN, THEE Loty — 25 57290121 (p.73),
DX D ke IR 2 AR ISR A, MIRL TWwd Z LIZiER LTWw5, Remillard
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X, TR OMREST 28N ERAFOY) Y —22R#HBE L THE Loz Y —F&225< 58/
Thd, BEFENT VA A (pedagogical design capacity: PDC) (Brown, 2009, p.29) @
MEEHELT, VI X=2F72 VY=L THHTLZLICHDLIEMRA TV
FOESEHMLEI LTS, TAVIOER v Y=/ OO EFEHT —F &2 HNT,
INFERR AR IRE T DHEO THEE ) Y — A L OMAEER) OBMESZHFAL WD
ZOFIRTIE, FEHFEIPDC %, UV —ADT 74 —F v AL HMOMREES & DR OF A
EHE LCRBR LTS,

%5 5 B T, Leshota, Adler lZ 7, ¥ 7# bl PDC ORI L TW5bH, 10 F4E%
RET DA 23S L Ll R M RE BRI & SWT, EEHELIL, M7 7 U h
DELBMBPEREFEELLEH L TWOIHEMAEBRLTND, ZUHLDOREETZHIX, BFREFED
Ba B EOMHAEZRREL, ZIHICED2NFOEBSLEADOHRHRBIZEH L TS, TNHM
EDLIICHBEICH LSS HEDORNMICHED &t L, o PDC D3R, BAKRYIC
XHERNY Y — AL ORI BRBEBREEL ONICHELTCTND, ZRLOOHZ#EL T,
EHHIE, PDC 1L, HaonihVFxaTal Y —2&MH L CHAIN S B FEDA
DOWEDOBEIIKMINTND I EEREEL TV D,

%5 6 ¥ X, Siedel, Stylianides 731 ¥ U & O W22 O BOFH N 36 Ak T DA 2 B

SHT L, FRERY v — oA (proliferation of instructional resources) T T Zfifi »
YV —ZOBR 7R EHETTWD, EE DI, VY =208 (U Y —2DOF M AT
REME & FEME, FREOUERIRED), 5O MYy 7, HETOFRME (E AR Bk & A0 =
— XD I X > TR ENTEIEVERIR 7 0 & 2 L HERIRILAZTZ&EL TS, Z Ok
%w,ﬁ%®:~xk50k)/—2@7%4/%%%,ﬁ%_iéﬁbw)/~2®@ﬁ,
BIXN, B0ECoOTrnv A2 EBTH200H LWFEZMHLTCEBY, VY —2Di%ER
MBEROELTHHXARTIE, BFHL PDCICARAIRARRITCEBINTHILICRDI &%
SEkLTND,

% 7 ¥ TlX, Kynigos, Kolovou i, A&7 F 1 E%5 (Creative Mathematical Thinking:
CMT) Dz DT IV ENBREE) Y —ADTHAF—L LTOHAEEZELZL TN D, EH
5lX, a—m vy RO r Y7 h MC2 (Mathematical Creativity Square) [ZEBWT, T¥ A
T ADENND, Bt T A L F—LICHAETH LT, AlGERN R EE & i
L, VY —=2DOTFTHFAL U RED LI LI NT=nE a2 MuLiz, BFH DX, i
DF WA L HE S (capacity) 1%, TEEIERED 2 SOOI > THIIEND X olckhx-2 &
A L TWD iR (h, W78, BB L Wo e Rk T 7 2= EE D, E
LD DI 2=7 4 (Community of Interest: Col) IZJE L TW\W5H I &) & HIRmIFFH (%
AT A VBRELY —VORENREEORELZZ T TN E) Thd, ZOHHTTIE
B OEHOEA 2 MEAEREETH L Z &ﬁ\mézhfb\éo

sN— K 3% 8 F TIL, van Steenbrugge, Larsson, Insulander, Ryve (%, Ziffi DB MO x®
AT —va v EXETOLOOERNRBAZREL TV D, mald, FAbnz) Y —
ADBRATIX, BEO 7NV —T BRI 5GE, COREZTRESNIONE VD
ZEThHD, RMRIE, AV 2 —TFT COEZE R RBEBRERNIBBEE 1 77 H10H &S0
TEY, 2008 mAIPMAZH W —21F, BV XF=2T7 60 Y —AOEKROEIEMNZ 5
D700y R v 7 OFHR, 9 —21%, ThH6D U Y —=Z2&2® <5 HEO
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TN—TDERDORAL T —2 9 T 5700EKO=a I 2=7 ¢ (Community of
Practice: CoP) (Wenger, 1998) O# A TH 5, HHAMTEB O ATREMEIZAY D L 5 T, 5 x
GV Y —=ADHRLWRT AT 47 25l & H$ 2 L THAND PDC ZBH%E L, ZbhoE
BIZRIEB 2 T 2LV, Lo L, EHAEBNIIMSEMN R b0 L0 b BIRM R T AT 47
ZIERTLODICHERNTHL LD THL, BOfEcxDFET oL V=225
HEHMFEEZ O LI ICHAEGDOEDL ZENTEDINEMDITIE, & 57325 MM 2R F 58
MULETHLHZ EEFKLTND,

FOETIX, Wang ld, 77 AL PEAZ RIS, BAHAMOREMME, ) X270
V—Z, EHPEBZ ST LTS, 22T, HRFE~DORF 2 AL MIRT T —F 0
WG, FfzxX>r—> g D27 (documentation expertise) &9 &% R R X4,
BN Y Y —ALMEERT 27 n 22K/ T 5, PDC OM&EZzRIToND Z &%
AL TWD, kL, 2 50IFFITHER D IARICEWT, HATOEFHBNEE S FF 2 A
T—a YORMMRICEZ D EEL RXa 22 MEL TV HE T, £EFIEE RN
OHFEMANEBOAREN B CTHL LEEZOLNTETEY, 77 AT, HEMOEMD
HENE—HORWTLABESI AT RN E NS,

% 10 % TIX, Essonier, Kynigos, Trgalova, Daskolia (%, ¥ —v v > 72 ¥ =7 k (MC2)
TO, TVENY Y —=Z2ADT P A BT HEERAIEMEICB T 2 RO EE % 58 LT
W5, HEHLIL, FEOAEEZBERE T E-00BELObD a2 =T  OEEMNLRGRE
RE2 A MELTWD, 207010, ZREREMEZROZMENLHERINDELOH
LA 22T MBS EEREZERL, ThAEADRZENENOEKII 22T
4 TOBAB 2R EHEME#EERDE-S T, HAEERNRT VAL v kB X 27
[CHED A TS, ZINE O E O NE 22BN HEkAS, 7Y A I —T DIEHO
2R IRE S D, 20727 FO—ETHLTLT7 T ADEALOH LA 2=
T A DIFBOHTIE, BAMRRKREREZ T A v SN BFNMEZERNICERT 570
Wz, 7 mﬁ?«%’fi?ﬁf#é?‘:&)@/»—/l/, B RO, UNRAY 72 BRI 28 SR 7o & o0 B
PEEBH LML TV 5D,

% 11 = TIE, Rocha i, VY —RALOMAEMEMNLHELNDBETORBREZTTVD,
Wetid, 77 AOXNRT, HEINILFRTY YV — 2% T A o 25 FH0RH K, Sésamath
DFEFESHTLTWD, fild, B Z2 T TV Y —RE Ml HAiOE# 2 €T b T 5
72D FF =2 X2 F g2 EHF (documentational trajectory) O & AZRE L, 25 OELBRC
KT BHEMOBEZE5H LT\ D, Rocha X, AT S22 oOFEBITRF 2 A2 NAYARHEL
WA S BRI, Fleck (1981) O BB EM L BEA X A L OBEEZFIAL T b, KO
FHHITIE, BLWEEAT A F—L LTHRMHE L LTH Sésamath (2R < B> Tk D,
Sésamath OHEFEEZT VA L2570 —TOREELEMAN, ZBIMLTVDLTHAF—0D ¥
2 A MR EMBMNC E D LIRS EEL G2 - EHH L Tnb, 2 DHDHEAFT
%, ®25EMIIFAE & LT Sésamath IZ& ML TW 72y, WL D0 OEHIZEML Tz
ZEMD, INLOEMEELZVWTRAIEERAX A VDT a——L L TLEST B,
ZOHAND ¥ 2 A2 MR EMBOREHN R b0 2T a— ) 7 LT,

X— k4 O 12 ETIE, Ruthven X, T VXN Y — R & F WG RIEE) & AED
FAEAER L OBEZFHR TS, ITFEDOHEE S LI, MFBEOX AV RREEZEZ D &
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T, TVENNY—=RA=HFZ, TAVADHBERIET VEN ) X aFhTalTh 4]
A2 DG E TR R Ry — L — DIEEWIEE) & AEOMAEEREZ Eo Xy IcEfbs
HMESH LTS, Bkax 72 Y —RZEABE L TAEFELE T VXV AT AOROMAEER
DEFFED R — v, BEWY, TOXI RV AT AEMBHL TWHAEMEEZOHATOR O A
TEM ] (p.272) 78k L, Ruthven X, T XA B U X2 T 57075 L0, ZORETIE,
T TGAYAT LEEFEOHEEMNEIET DS Z LICHEBEMIZRID L TWD Z & & il
LTW5b, UL, EELHANE OB OT OMEAERZMBICT 520 0EE O XRMIC
biME SN TS, EE, AT VXY YV —2 L OMANERZ 5T 5 2o %&E)Ix
KIRELTHETHY, —HTIE, MEFRT LGB L, i TIEM~DOREICTH &S0
BARHER 21T 9 IE 8 L ORIICEVWEZ AL SHETVDL LN I,

% 13 B ClE, Visnovska & Cortina I%, #HEINEFXEOT AT 47 L OMAEEAZFHE T2
DIZ, EDXHICY Y —=ABRENLS>TWDHLDONEZH LTS, FEEHLIX, FEDAEDHK
FHTAT AT OHBERETLZZEZHMNE LT, HMPHEETRED X A 7 OMEAE
MEWST D2 HXBETHEDCT A ENEHEOEBEDY V=X —HETOTH
A UEBROTTEREINTERENS — 7 2 2A—ZEAEZHTTWVWE, TAU B EAFT
IO ERGR L Lz 2 DOEFEMREIHBHEEL L LI, FEEDIL, VY —REZBEZTEHD
BEICHIS S D L ZICHMNE R L2 LR 72 8 (challenges) &, & —7 =
ADHFT, £z, EMEENHRE T v 7 T Aok MEEN THREE S 5 O G % BB
LTWb, EHEOIE, (DHEAMOITENCHEL-REEZXIGETH L, Qv —F7 2 ANT
DELERTTZOOHMOER 2HERT L L, QHMOHETY Y —2ABHHINE
LEXICRMORERBRT 572012, V=T U AR LTEEEEZRFAL T D,

%5 14 FTIX, Naftaliev (3, #HEELEOHAEERANRL AT 77 5 OMEERZHE
LTCWb, MAEERNRZA T 77 5E0E, Y7 027 T 7V r—3va ko TR
SNHHAEHANRBERBZOTORFHERHDO L THD, EHIX, COXOIREAT I F
LOWRERZ 0T L, EREOHFENIREZ LT 2 fEEZBAL T\ 5, 25 40HEE
¥ (prospective teachers: PT) Z @18 L 7= EBRAOFIE NS, HEINZ O A[REME 2 B L T
A TYH, BN ZOMENEZ2EZT L2 EARECTH D Z L A2 5T LIZ, Naftaliev
X, orE@E LT, THEFEHMREREL B FZEHBEOH L VWEKRERREMART S
Tl PTHRROBHEICINLD Y —AZBATLHLOICMERFHETHL L OITED
5] (p312) EFEELTWD,

A5 FTIE, Kimix, #HEiNREY -7 2 R 2REL, TANEHEOFEESICE 2
HEBERITL VWD, Hxon) Yy —RE2MHT 2 L&, HElix, REZFERT D720
W, UVY—ARMET 2RI D — 7 2V RACEWILSHERZENLELSH D, Kimik, 2o
EORBEISEITOBRD 2 NOHEMOREE, TNOORENEDLHICHEDH & AED
FEBBICHEBE G I ESITIL WD, TRLOFEGNL, 3O0RLLZ D F2T7 0T
07T LMo Te, TAV D 1L NO/NFRBEN 25t G & LT REUE R 280 I A& L
TV, ZNHOHEE, VYV —RZL o TREINTFIAIDY— I U AZELTT H7A]
RN E <, R ELTHOLNLIFEESOH N2 —BEWRE2HR2 ) N boTo, EHFIT,
AP E OBEORPUCAEFEMICEIS ST, VY =A% THmwmL, VY —
ADOHICHOHwmERE T OIMLENSH DL EFRLTWND,
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NR—h5DH 16 ETIX, AR THINITNL TS, BFEOHEBELZOMDOY vV — 2 2T
HIFFEDOBR E ZDIEHIZONTE LD TN D,

%5 17 = TiX, BirgitPepin 28, KAETORFHBEOFT THEAEZEHDDITMHET L5, —HD
WFZE Ikt e (BN Y F 27 DB M EH - #AT0%E) 2RELTWVWS,

2.1.3 XEHTEBISHIELZTDER

FROESIZHEBEOWRNEOBEL R L TR, 22T, 2 OHa b RHMI
# L L C, Chronis Kynigos and Angeliki Kolovou A& 252 BE DD DT ¥ X iz
HEWN) Y —ADTHAF—L L TOHA] (8 7 %) & Nataly Essonnier, Chronis Kynigos,
Jana Trgalova and Maria Daskolia [ % LU YV — 2D T ¥ A O 1= O AIEME 3B 1
LXNROEE) (FL10FE) 02 oO0OFICEHT D, EHTL2HBITLTNICL D, THE - %
FHREOHI L ARICHET 2 EESHE (ICMT2014) | (22N LcRIRR =, R E—, =
Bz (2015) 1%, ZOEBESHEABLT, ZANL0EE - BHFOHEBEOH Y HFO—D
LT, [FUINERELZEZEZALDHRNITHB EHEEERCHLZ L) (Pl 25T, 6
W2 ICT G L7 BRI EREOREE L TITHEBRE COMBEESLHE, 7 F VHEE,
FHAF—LOMAEEADPBRFAS N TND Z &) (p18) Z2%1F, Fik - 0T V& L HFE
EORBBRICEBLTWVWDINGTHD, £, B -BFEZOT VX NBREOLH D O
MAEBRLRLEEFHO—2L LT, BFHR=5 (2015) X, BINO MC2 7 r ¥ =7 &
D EFTWD, Z2o7r Y =7 b T, 2ELBESE TORFENEZ BT 28&ME0 2012,
FEAERM CRIEN 2 BUEOT ¥ 2 )V EETH 5 C-book (Creative book) ® #Hikf % 7 H A
YLV BHIEEOR, i, TYAF—, RE, BMBEEEL G 4 OO R 5 R
BORAR=0, HHOA T4 VHEY =LV ZFHLERLHEBEZED TWD Z LI
WMo LE7RL, C-book DEHEERICERLTVDEINETH D,

—J7, RIER=0DMmILTIE, T TITHIE SN TS C-book D7 ¥ Z )LH b OBLE D 7
DRI TEY, C-book OF X NLVEMIL, EOXLIRMEEAEZRTCT A ST
HOMERL TR, £ZT, REITIE, MC2 OF X ALHHM (VY —R) OFTFA
Tt RAEgHOMEL LTINS 2008 BIHEEFI0E) 2L VFELIMBIL, 7F
AT ADBERLT v 2 & 5T 5RO 2R LTV <,

2.1.4 TREIEMGHEMNBZEDLODOTOAILLEHEEN) Y —RADTHAF—& L TOHER]
ARE T, ALER R EFAE % (Creative Mathematical Thinking: CMT) D& ¥ 42 HAU L L
7o, Bl (creativity) D729 @ C-book DT H A T rEBRAIZEREHTTNDH, FFIZHE
F oL, HBOBELEROREOMBEL ML T 27 OIZED v, ZRREMME U7,
BEHE, AlEMEE (creativewriting) , 2 Ba— 2 &2 HN L Li-aIa=r—3 a0,
BEHBEDOZDDT VAN — VDTV A e l) 2R OHEBFKRE 7T ANOEH (L0 H
a3 a=74:Col) OF CTOHFLHAMICKL D, #hIZEAT 5 C-book DT H A 7t R
WHEREZHTTWD, X0 BRMICE, BEMIZIET VT AT 2 OREE & 5 HUIEIE O ik %
G T T 4 7 2P LICEBEE Sz C-book,  TZEfiCB 1) S iR (Curvesinspace) | D%
M7 A ANERZHTTWD, NAZHRE LEEDIX, 7V FNMAT 4 T7IZE->TER
BN TERRRRBELOL X— U =0, LI > THEFEZLIVEBOIN RO LR D
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eIl, BHEOT TH PSS N D HiEZHMER L, BEWMT, CMT, 2z 525 2
LT, RO RT e —FZARICTOINLbTHDL BT VWD, £7, C-book &7
FA T HET, Col A 3—X [ColCode V—27 AN—X | W) arta—HIZLDHE
FaHLTWD, 2OV —=27 A=, EFPA T4 VEmDIZODY =L THY,
AUN—=IL, BIEKO LS REETERINTZAL Yy FERO 7+ —F 2 b~ Fvy
TEa—DELLNERIRTES (K2-122H) . £/, A "= %, Rz rT 5
2, B, BBP LI TCREDHEDT A 2 TREL, ERlH D C-book IZTFEIET DA v
TALVYV Y =R, THRAN, U4V 2y MM UVAZ LV ADE IR LOEIRMN L THERT S Z
ENTEDH L9127 -oTWVD, 51T, Col Code > —/Li, # 1 /3—|Z Col Code @ #fia D
MNEHLT, HBOBILTATATROTVHNT —T 4777 e 3 DO Gk, @Y
P, FENRT ) IS L CEMT 5 (YESINO TEEi42%) AIgEMEZ2 525 09,

ZOMIZE, C-book T VA T HEREEICIE, WMEMEDOTLODZERTHL ST v b7
4 — 2 (C-book fREEMER Y — /L) &, £ C-book & Xf5ET D72 ODZEMTHL 77 v b
74— (C-book 'L A ¥ —) BEENTEY, ZhbDOT Ty M7+ —A1%, BN TH
FRATRRZR DU 4 Y=y AV AZ R L, ZRICHIGT DT TT 4 T &2fEolc =T %
R LT FAranTnD (K222 , AGEIX, vaYV=y 7727 VDt
v b (Blz X, GeoGebraiX (v 4 Y =v b7 727 hVU ) THY, C-book ~— VIZHLAGAE
NIzZD77 7 PIO=A 70T T 4Py AU RAZ A ERD) BT F A |
EEZANED, VIR T 7 ANVERMLIZD, U2y AV AZ A EERRLTZD
THIENTED, M2 D C-book _— T Ti, BEfE%EEICHEAETE % 3D Logo-Based
Turtle Geometry > — /L Cd % MaLT Turtlesphere (http://etl.ppp.uoa.gr/malt2) Z{EH L T\ 5%
Lo,

B 2-1 C-book NZERIZEITHEH#E] D Col Code T—9 AR—2X
(Chronis Kynigos et al., 2019, p.154)
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B 2-2 C-book MZERICH TR T, AROHMOZEBZERT FO—2 %
TS0 950NDI—FEBETDILIICEEICKROH DR
(Chronis Kynigos et al., 2019, p.154)

INLOHAESEZTZET, HHOIL, Cbook 7HA T avRxE0HLTWD, &
, BE e Y — R, 972 b, ColCode Difim D CTHIAH <, Flrh T

F'EJ%%ETRLT SHTL, Col AU N—RIOMHAEAEMHS C-book 77 /o vy —ZEREHTHZ
LT, EMAIEEO e ARHBE SN T e FOBEERMEHEHONILEZE S
LTV, 61T, EFELIL, #2MAIEEROH LT A7 4 T ORK LB LTS, B
I, ROVWHIFIZEY, W< OO EBERZ Y — N2 Eh, RIDOTAT 4 T h bk
BT AT 47 (Thbb, 747 4 7HRFEEI, C-book DU DD HE S ITHE A A
FND)ICELDETOERBOBANS, HLRNAIEEOH DT AT 4 7 ORREEZBEFL T
HEWH, ThHD C-book DF VA BT HHEEMAIGENEZ T L2700 ENT 71
—FUX, TAT 47 ORBIZEHDL T vt ADMESEEICHEZ ST, Col A N—DT A
T4 7 OERL, ik, MAEBAICIZ T C-book BBEED M 2 M+ 5 7= OICEIRE L
7=Ewno,

KETESANROTONIZZE Y —FE2o5Tho 1z,

1581, TVA VBENS 1 » A% E -7, 8 HED George (BF#hl & MFHE
DO KFBeE) , Dimitra (FEFZET & #E ICT O K*%EFi4) , Marianthi (& ICT OB ¥ H)
EWVH 3 AD Col AUN=NEMLIZHHR =Y — FThd, I TIE, ZHRHEM
HilZFF> 3 AD Col A RN—DRIENRMEAFEHORERELTOY 4 VY AV RH
VADTHA O ERL TS (X 2-3) .
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B 2-3 #tHMAEITEY— F£H# Lz ColCode 7—9 AR—ZM 5 DIk
(Chronis Kynigos et al., 2019, p.156)

BARENCIL, O OMEEMNREC LR E LT, BHFOHEMBFE CTHH 5 Stefanos
L George DT, D2&EM— 5 &M (Helix-Spiral) & W IHIEFERRT A5 4 TIZONT
DU Y —ADIKHNPITHOITEY, ColCode V—7 AX_—ATHEFINEZY V—21F, Hfk
WZEDDIEDMBROEES 2, Col A N—2BOM THEmEzBIRHILTWEEWN D,
Z D%, Dimitra 78, MaLT ORITHEDOMEEICARE SN T, AfEIC= T ¥ g — (g E S
ETORATR I N —FT 22 H AT 2 2 RELEZEDOMAERANELZ &V
9, FOBE, Dimitra 1%, ZiLE THEim ST E 7RO BT L IXBER VR, Zh
XMk D RIEENC RV S L R L, 202 LB LT George b REIMRAYIC KIS L, [
ITROT AT 47X NB2bDTHD LB, ZRIZOVWTFHLIFHHL, Y= v MEIC
B99- % Wikipedia ®V v 7 2t L7z &5, F£7=, George (T E D X 5 1Z Dimitra®7 A 7
A TR ORER & — I SNEINICOVWTARERHICE L2 b, ZRETICH
MSNTZRRDT AT 4T A LIZE WS, D%, Marianthi I%, LU F O X 5 (Z half-baked!
ENFET AV 2y MAVAZ U AERBELIZZ 2R LTV D,

1 Kynigos (2007) (2 & » T 5755 MHalf-baked Sh7=7 —F 4 77 7 b] L%, BEXM
T PA L SNTTOENRT—T 4777 bTHY, EFEICIAIGFTREN & B ATREED H
H5HbDELTHZLN, RAREFTZHEL, ZlsH T ZEE2RkO5b05H LT
% (Chronis Kynigos and Angeliki Kolovou, 2019, p.150) ,

19



Marianthi (5/19) : [..]MaLT + | T, FIIRITHEOBE N A vy 7 DY 7&K T 25 F
fEx o< DE L, RAebiEZEN % half-bake 252 & TE 5 LD,
BRI RR A — REESTWVWDHOT, FlxiE, Tz v 7 REoF
SHTIZIRWEIIE, KED 250X —2T 45 EOR[ECTRIEET S Z &
NTE EF (“Olympic_correct.txt’” Z¥sft LT\ 5),
Marianthi (5/19) : L3 iE S T2 AE TE WL DO &2 %> TWE T (“Olympic_wrong.txt’ % ¥s
fFLTn5),
George (5/20) : £ THRIC A TWET ! FAXZN % half-bake (IZ L7a W2 LB L 7
B, VIOV TOA A=V ERLT, £FEICZNE B TEKRT
ok L TS W],
George (5/20) : ZOHTIZ EMAEEZ N RE L TWDHTD, DX O RHIRAR LICEEZ S8
TZAEO N EVAIEMIZ/RDTL X 9, LarL, & L half-bake DIREETH %
BHIE, AEICEREESTZIZI BV TIERNWTLE DN ?
(Chronis Kynigos and Angeliki Kolovou, 2019, pp.156-157)

ZORD &Y D%, George IE, TRITHED L 0 e REFELELTRr—ITE LKL,
Marianthi DEZEZFHA L7 4 P2y AV AZ L ZAD 2 OORBEONRN—V g 2 F A
YLl KBS, WONR=T gD 100, RITEOND VIZ K u— 2 O % %G
ELTHET EVWOIREL G, C-book IZHARENTWD (e & s NI, ¥ 2-2#58),

TOTEY—=RIZOWTEELIL, lxD) Y —XEZHEFL, KATDHZ LT, £HMR
VY —=AV AT ANEDLIITENTRDENERLTND E WS, 72, Col A U N—[HD
MAEERICL - T, ZE2BRE &%, TYFLVY—, B%, AlGERRR) O L4
AL o L E S K LTS, Dimitra 1%, BEFDOY VY — AL THRITHO T A 7
#4 7 HWfEIZ L, Marianthi 1Z, DT AT 4T %2074V =xy b VAKX AITEZ, George
IXRRDH A TOREOEBENRT 74 —F L AZOVWTORFEEIIL DD ERE LB L
TW5 (BIHES 25 M), ¥5I2 George 1%, CMT ZRiEIICH L, ##ESINLIEHO EILE
BB T - BN T 74 —F L RAZOWTHLD A VN —|CEE TR T 2 E L 2 L 72
EWVWIS, ZORER, A AL U AD RSN C-book (2725 T D, &KL, b0k
o, fErAIEYEX,  half-baked KRB TH LMD T A LICET LT A7 4 T 2K
e, #am, BETDHZ&ICLo Tk, ZRARAAOAI 2= —va U EARICT D
LW R AR T WD,

2 DHIX, C-book DF T 7 4 7OWEHRDORE, Thbb, YT UAORNOEBLNG C-
book ~DFAAFLETOTHF A T rERALZ I TOHESHIZERBL TS (K2-4) , X
2-4 DFHA T ut AOHMEEET, Col DAL ARN—IL, WYL YA P2y FA LV AX
REEHIT, MELPLE LEHFNRERMGTORSEZRET 2T 77 4 752BELET S
Z LR, C-book DFHFA NZBNT, V—Ib, FITF 47, AN ANFEAICREEL T
WL RN, AR T VN = VOBFT 74— H AN, FEmDORR LR oL NS,
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2-4 554 TD#ELSHIZET B (Chronis Kynigos et al., 2019, p.159)

HARMIZ X, 1Z Uiz, Stefanos (BF O #EE) 7 C-book OF L\ A—T 3 v D
TTLTIEONT, HHEEMDOA L R—DT AT 4T 2L0FEALELOEERL T
% (X 2-4 @ Storyv.2 DEGy) o« L WF T 7 ¢ 7 &%, oS, JLFREEZBRT L5729
@< 2 NOBRME, 3D 7V X — O FEBRE, WRFEICBE L ki X 72 & Th 5, Stefanos %
MY, HROBERICHELZAFDOY Y —2% Col IZRHtLTHY (1L >HOBZZR) |,
FNREMD2OOR M=V — (HEOES, LIREZ MRS 572D < 2 AOEME) 1T
BrHEzl-t0o, TOT AT 4 7IZ% LT George 23t~ L, Stefanos OFE&# Y Lif 5
72 @ Sylvie (AIEWFER E A b=V —DF T T 4 TOHME) O A hZEVIALETF
DIANTEN—=T g VBT L TS (K 2-4 @ Story v.3 DY) o FORAALTE A=Y 3 v
CiE, 2ANOFELBTRE (v Fa— - RUBE Yy —my 7« R—AX) 2, #hRIZH
HLUTEHED RO OV RECHOBRBFEMHEZMLL LS LT20DTHDL, £D%,
Sylvie 23, BIROBGZG AT S T2 LVIRM AR NN—Ya VOX =V —%2&RxT 25 (¥ 2-
4 @ Storyv.4 OERSy) A, Stefanos 13X, EENRAICEHMES ZH L TV Y — L& flfi- 2%
Ballrko, A=V =FA4 BN 04 V=2y bV RAFRALRIVEINEEL
VW) BT, Sylvie DREFEICK L TWD, #iTE7, BHFrMErsgR—EBELTE%RDH
HHETHRARINDEIDBRMADO A=V 3 VEBET HOORME ELLT D FF a2 R
Y RFuEREL TS (1K 2-4 @ Objectiontov.d O 5y) . D%, LLFD X 912, George &
Katerina (2> B a— X MR oI 2 =7 —2 3 0V OEME) 2%, Stefanos O&FE 2Kt L
TW5 (]¥ 2-4 @ Story v.5 DEL4Y)

George (26/6) : IEFITINE NICEATE A X b, FIZ, BIEOFTZ 7 0 73 i RICET 5%
By =V 2V ADAL—ARREEZXET D HECHELTHET, [..] &4
FTCRoTWVWEZEZBETCTIBELEE DNV DOTIERZNWTL XL I ?
[...] BT LRTONR—T 2 U 2PRE L TR EZ ST L 512 L7 ‘What a
strange morning in laboratory.docx’ Z¥fF L T\ 5),
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Katerina (27/7) : #5¢ /) 72 — BPEICBIE L 72 & 72 7o O (X PR L TV E [ 183, Hr L
— 3V a VIIURTORERRL T AT 4 7T HHEMET 20 T[], T LAFET
ALER R A P =) —THBMICHKERST 5 2L TERLEZREL TS EE
WE T,
(Chronis Kynigos and Angeliki Kolovou, 2019, p.158)

CZETORKT, VFUAICHONTIE, 200 LEZbDRH oL 09, 121,
R B, B, WRE T DH =T A 3—(Stefanos) b L7s, B A
b & LB CREE LS ERERFEE LTIV L THY, 9 120, SHEOEF N—
va &S T T 4 7 (narrative power) D H I EEHIYE Lz, BURSUEDOBIG AW
R EEB L, Z0EHNRYFTIVATHD, ZONLEY T U AT LT,
George 7% Katerina (2ik$4 L C, AEOHMAZEEICEAT LI Z &bl Lo &3
LT IVFOHLVEENA—Va 2B LT, AEBRAZEATW WS (X 2-4
@ Story v.6 D 5y) . &% IZ, Sylvie & George 23 1% L C, CMT O 7 7 +— & > A |Z
Bl 2807200 L 0IZEA, URIOERKEHETLH L LB, Sylvie T A sz
T4y M UARZ U AEHEHRNICHRET D, LVRERESNN—YarE2RLT, £
L% C-book |[ZHLAIGA A TV D (X 2-4 @ Story v.6-7 DET) » ZDO7TrtADOHT,
FOIE, 2 AT o TV O LUHTIORKEZBET DL Vo AN R nt 2L, 777 4
TETA Ty MU AR AR BERASLEHE ZEDL DA RTHDL I L%
EkLTWVS,

ERrs, thEmAaEEE, vry—ry 2l c F—LAXDFTT 4 7 LD
(meshing) &L > T éz}’b Col DEEMENH-Tod D Z %ﬁiiﬂ?‘:%@“CébZ)é:b‘Do
Fl, A=V — ®A~VH/M®7DtXj@uw@%@%%%Lw%h HmAEEZ,

EREBIICHBETOIH LT AT 4 7T OEKZAICT 5720, tHErAIE ﬁ%mwé_
EMTEILE VS, EBHIT, Cbook OF VA B WT, BUFEBLE & AIEMTRR OB
WEWS 2O0DBRZHEST D52 LT, RITHTHIHFHRESETRELS 2L, F
TT 47 OPICAIEN R EREZEAT DI ENARIZR S T2EWVWS, ZLT, 20250
BT, George ORBERIZ2 M AD, A ICFfiE L TV TR, BEWAEEMNIL

TWALZEEEHEIETAZETHDLESK LTINS,
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a) FEATORY ATV 50?2 — 0.92x=18.4 L Y x=20.00€
b) 22 ABZDOELYEIL 16.7T4EIC TH LTz, TOE Y& FE TIZR DX, % L5
ThIZLVW»n? — 16.74x=20 L VW x=1.195-1.195—1=0.195=19.5%
Bl5 L—RE, BWEICEENDI K EARFSETRIET D, #EIX, 2D
AL 82D Ky & A TWND, L—R 0%, 20% DRSS G A TWD, A D
M%EREESED L, L—RXUNTELHMN?
— FHHEOESa TELL—XLUOESDLLT,
0.18a=0.8b, b=0.18a/0.8=0.225a, 1—0.225=0.77.5=78%
OE  161~182 (22 )

W2HEITIE, =B FDORR— U EEZLME PPRIEEMER) L, XFE2FE-T
fiERT D L~ DO EH > TV D, RIS, B 510, 82% DIEHER L 20% D FEUEE N
B0 T, BEBWNWVRLTWHETH D,
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X 4-2-26 EiD#ER 2 (p.85-86)

3) EEME
KHiO®AIZ, HEME D L, KA
M & FBREENGR 0, i & BT
7T-RED, plEE CIEF TH#E S Twn
5, BEEMHL CIWREEICIE~—7
(B 7 IZHET) Db -o72b, 8
WCBEET 2T A EM R HL5HICH~
— 7 (&) BHONTWEED T 5,322,
SR 14 [, R 8 I %, Hl
2L, WOXORMETH D,

< AR E >

163 v =|%, 1900€D H# %2 H 5> T
Lo LHFHZRIZITAKD 5% B L,
SO 1IHEBITIT T ER L=, L
ML, &ZIZ5% P v a3, &
B AT 62
—  1900x1.05x1.07x0.95

=2027.92€ X 4-2-27 EEME (p.92)
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<& R >
179 VEIRITAKITZ 60% F A TND, ZEFLTIZDL, KOEHEN 20% & o7, JRIRDE
BIX, M%ED LI
—TEIR xg, RREDOKTEyg T DL, (0.4x+y)x0.2=y LV, y=0.1x
X - T, 1-(0.1x+0.4x)+x=0.5=50%
180 H HxttiE, 2 4EM T 40%UNEE D Ed o T,
Q) bl, 1LEMCTONBEOEMENRRFE L E Lz, 1AERYZ 0 AT%OIEA L
STt Nz BHMm?
b) [F UEIE CRADIIEBSEM Z K ld 5 &, (T4 TR DS He M) D 90% H & 8 2. 5 7> 2
—a) X% &THE, X¥*=14 L0,
x=v1.4=1.18 18%%4
b) 1.4°=196>1.9 LV, 44fH

Bz, ZERERIEO 179 1%, 60% DEYER L 20% O HEHEREN R 2, HEO X T4 - T
fRi+ 58 L WRIETH 5,

4) EERME

BRI, EHMES BRI WD, RINERME 32 /), Erf AR O 26 [, B
AP ORE 25 MAEH I TWD, flxiE, HITICELLIMEE LT, kKO L) 7eM
R H D,

< SRR AT >
16 R OX /) a OB 513 4.09 T, #HEATE Y 80% A Lic, #IERTD ¥ ) a2 OB &% ?
a) 7.29 b) 20.0g c) 5.0g
— 4.0:0.2=20.09 KLY b)

< 7B 5L RN wT R >
15 aDENRD LS ICEAT DL E, N—tr MIMPHEMN - WP T 2502
a) 1.08a b) 0.64a c) 2.la d) 1.005a
— a) 8% b)  36% Jik c) 110% 4 d) 0.5%H#

< 7B LA ] R >

11 AREICIE, 10% DA EENTWD, B 7 X Ry 7 e LTS IZIE, BREEIC
HENOHEEROBRE A K THD T 40%ICHNTL2LERDHDH, 1.5dL DHF T X KLy
T EAEDICE, ARESATWRWEREE A KO &EZ] dL 2T XL ?
— 1.5x0.04=0.06, 0.06+0.1=0.6dL, 1.5—0.6=0.9dL K v, F#E0.6dL, sk 0.9dL

BEMHAAR AT OME LR TTOMERH 2 DIE, 4.13) T RFARBNE] TR~72 X951,
ARERMEIC, EHTOMEEENARATOMERH LN THDEEZXDLILD,

@ BEMEBORE
FRICEM L == PRI b T,
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OFE0): T
@ #rat
FOWBFEROHEME (25~85%) OFT, HAONEEHEL > TWDH01E, HEFRHEOD S
TG eR] (B l1~4 %) &, BREHAD® 8 & IHEHLMmRI (5 1~6 %) Tho,
1) 5% Tiat & mER)
1~4 EORERKIX, KOBY ThD,

R 4-2-7 545 1~4F

1 HEEEo AR S Bl 1~6 | #HE M- 1~27 20p
2 WEHT T 7 DR il 1~4 | {3 RRE 28~48 21p
1% et 3 EHmyAm i 1~4 | ¥ B 49~68 15p
4 WHEtEOFE f5il 1~5 | {#H % 8 69~86 17p
5 2% (B ) il 1~4 | HERE 87~102 | 19p
1 WeFEOEARAS il 1~3 | #E A 103~124 | 13p
2 FEREOFHE Bl 1~6 | {#E M 125~150 | 14p
2 & fifg =% 3 MEROEOEH] Bl 1~4 | A 151~173 | 13p
4 FEFEOFOIE il 1~4 | {#EME 174~194 | 10p
5 JIHF & AHAE il 1~5 | ¥ [ 195~224 | 14p
1 EHonH Bl 1 2p
2 IEARHA A O F 1p
i 3 NEFH il 1 TEE R E 225~227 | 3p
3& BN - -
4 FEEFEOFHE Bl 1~2 6p
5 IR B T E [ 228~230 | 3p
6 MK Bl 1 1p
- 1 a—Z2DERARE it 1A J 3 W RE 1~29 12p
a3 | |2 HEMARET L fil 1~4 | FORME 30~51 | 13p
L PR FOHTRE 1~35 | 5p

1 FCTIX, BEA NS T LA, EEOMLAE, BEMSES, FHME, EEFE, EEL,
WA, EURERSEEH->TWE, 21T, 58 (fl2) TiX, RKOLHITATLy R
— h &2 f# o TElFE n‘?%*@é?ﬂ“ﬁ%#&/)fwé

(] 2) A F M ITAEERITKGET D, A FTEFIT, TEMCHI > TAER Lk &
OB EFRE L, TORMEIE, ROEXFOHEY ThH D,

H 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
ApE (1) 3.8 5.9 5.8 4.4 5.0 4.6 5.2
ik (€/kg) 720 | 480 | 500 | 6.80 | 520 | 6.50 | 5.40

a) FEFEEXtDOLTOMK yEKkyg & LT, v& x DEBROREIFEREZ KD X,
b) AR 6.5t 2 O, ifITV HETFHRTELN?
c) 2016 4Ei%, fi#&7% 8.06/kg ThH o7, HFERIIMtIEL FHRTEEIN?
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2 W CUL, MEFEOBOED, FoiEH], EFEMAEZHWIEHEORD FEEZH > TV
Do BIZIE, 48 (F4) TIX, ROXDITBFEFSREBEEMT RFHMEEL S LI, 4
DIEANEFnoiEN 2 W CRERT 2RIEA T > T D
(ffl 4) VR L, Savon BRCOFE L FEIZ LV, D Kuopio B, Pieksamaki R, Mikkeli R & T

DINEDRIEZ A LT, T DRER, ﬁlﬁiﬁ?ﬁ?L WZHUZ R L7235 610%, 0.10 ©
e CIROBRIZIEN T 7z, FIEASBRICEN T LA, 0.45 O TR OER
WCENTWE, 202 &b, b LAIEN Kuopio BRICENT- & X2, FE®EY Mikkeli
BUCEIE T 2ERITENLS BV ?

F 7z, 3TETIE, EAREAE, MEVY, Wi, EAEERESEZH > TWT, filxiX
4% (B2 T, ROLDITEREEREZZ RO LMEZHT > TWV5D,
(#F 2) Venla 1%, AAKIEZ @GN 19 K ICHlE L, LEBOREREIX, RoOEOEY Th
%o ZDONKIRDEAIE RN 2= 2 KD &,

H 1 2 3 4 5 6 7
SR (°C) 9 5 7 10 12 9 6

EERZBELT, AAROEBKZIO [F—200H] L+ 5L, BARTIEIH > TV
U TEFERR ) TINE ) TEAERRZE] 2% > Tnd — 5T, BHARTHE > TWD TG
MEDE 2| THEMEE GIHER) ] 13- TV ARWEEZ BB E L TRITFTH 2N TXx5S, £

7o, HERIZHOWTIE, BEFR L BEA T e MR E OB Z 2 <o TV DA,

AROHREL B2V FEOTH D,
2) 8% T#ET&MERT
1~6 EOMERIL, ROBY THD,
x4-2-8 88 1~6%

BB 72 e 1 WRORDIGTDEHE B 1~3 | EE M- 1~15 10p
1% s 2 VIR & 2 TR B 1~4 | EEFEIE 16~45 | 15p
3 2IE A Bl 1~4 | FERE 46~70 | 17p
e 7o 2 1 EER OB B 1~5 | EEE 71~99 | 25p
2 & s 2 CERIME L AR E Bl 1~4 | {551 100~118 | 16p
7 3 OB L g (5] 1~3 | JR i RE 119~138 | 21p
. 1 kA 2R A DRI Bl 1~5 | 755 [ 139~169 | 23p

- %E’Jfocﬁ%éaa
3 o 2 IEHmA B 1~4 | FERE 170~199 | 15p
3 EB AN OE Bil 1~6 | 5 i RE 200~230 | 18p
4 G p e 2 1 AR & A5 X R Bl 1~3 | {8 231~251 | 16p
2 FREOSA L AFHEIXM %] 1~3 | 755 [ 252~269 | 13p
1 7o x4EE B 1 {3 [ R 270~272 | 5p
5 5 - 2 WEI 77 At B o F 2p
3 AR i B 0 A 2p
4 BEWERELIEROY A X | il 1~2 | HEEME273~277 | 4p
. 1 a—20ERNE i JE M 1~12 8p
6 %%;@&12 KRR T T L fl 1~4 | RS 13~28 | 11p
3 PO E J R M 1~25 2p
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1~6 Ea il LT, 28 oA, ERSM, ERSMICS &S KHHEEFEZH > T D,
ZAX, 6 E 28 (B 1) (B 4) TIX, ROXDZREEZH > TWD,

(B 1) BN —RPERF &2 B o T256, ZOFHd 4.9 OMETRET D, HDH5AD
Tk % B O SOBL N — T IR & R o T,
a) 0~5 ANDOFRA—THERFICHEEBT DMRE TN LENRD, MRS MR,
b) &K 1IADTHD —TERFICHEET DHEREZRD L,
o) S5 ANDOFHBWLFEET, BET L THOBOYFHE & FEERZEZ KD X,
T DI E AT Z KT D,

(B 4) FARZBICTIHT DD D 5, T OEMMNEKZRIZEED D & & OREMITHT
HIEAERZEY, BERNLISmML THDH, Z O CTEDZROEAR%Z 30 AHH L <,
INHLDOMONEREEZFTTE A, LFORE (mL) B E LT,

50,1 | 50,3 | 47,7 | 484 | 503 | 491 | 529 [ 512 [ 513 | 514
534 | 539 | 51,8 | 521 | 507 | 51,3 | 49,5 | 52,8 | 53,7 | 50,8
534 | 506 | 508 | 520 | 521 | 520 | 523 | 51,7 | 51,3 | 525

a) BHRKONEFEEDOEANY) LIFEHERIEZ KD K,

b) fafRFE5%& LT, VFHHEOEHEXMZRD XL,

c) BHKDYLUED 52 mL/IAKDGE THIIEL, BWUITHD LW 5, ERLORER
Mo, B DR Efﬁ%uﬂf\ézgz)%é75:72&»\#%:#'Lﬁtkot

ERzE LT, AAROSEET B IHFHNLHER] T 5L, BATH - THD MR
BUARIE | 1 E > TWin—5 T, LR T THERFOBIE] ORMEE, BLEDOFELE I
D EFTREN S WE AR E LTHET DN TED, 72, N, PEROMEHEE
LRk, THEEHAIRTEERER (PPDAC) | Z &k L72itik & i b,

@ STEAM

il 21X, G)OTHR BEY=RLX—DOREFEOME] O LI, MEARONELE
DoHMET V7 vy, LL, BRI EOMEmIZIL, FFIZ STEAM 2 Bk L2tk iZ R o
72U,

® BEHE
ZITIE, BRIZIERWT = THRIN TV AEWETD 6 & REFEHEF ONEEHE
NI 5, BRI, OXLHIBANETHEESLTWS,
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1% HA 4% BECESE
1.1 FHEtOUA & X 41 BE

1.2 A7 et 42 WAWAhu—r
2% B&LZoOMME 5% {REOLH

21 Wi 5.1 F5| L FE DA
22 fREGHE) 52 ~— YL DEE
2.3 B&E&OMiE 6= A2
3 E A DM B 6.1 #atDEH

3.1 XA L Bie 6.2 #HILTn

3.2 ZOMOBLAE TR 6.3 FF

3.3 &Fl 6.4 MRFELT O

RRFEHT) THHo TOWDHREIL, A E~DOEFESCT — 2 DORFESE, 2o F TR Sh
TWARFICEDAIMETHY, Bz, o Xo7RME 4GZE28H (#5)) THD,

(1 5) BIHHEZBAT 2012, HEE 2 — 2t 5 80000€4 {5V 7=, Iy I 4 10 4= &
LC, FEFF 3.9% CHERMEZRET D OrFlBFEIRFE), 5F#%ORFRBEITN
X BT D02
<HRE> HAORFEEAELT DL,

1-(1+0.039/12)

A =80000x (1+0.039)""*° x
( ) 1-(1+0.039/12)"*%°

=806.164---~806.16
Lo T, 5HEBKDOIRFHREIL,

1—(1+0.039/12)®

V =80000x (1+0.039/12)"*° —806.16 x
1-(1+0.039/12)

=43881.72...
~ 43882

L7p0, 438826 L5,

IS ORER T, FIERS, TR, B, REEOMBEE O bond
Vo BWEFOMER B TH D 6 BREN, AAOEREFETITIELAEHEDA TV RN K
DIRFETHR SN TEY, FHENTH D,

(5) =%

D EHICHRTONE-E2ELMER

FEICIE, BhETARENEEICHEH S TWD (1 &2k T, 357/), 72, BRICH
HEMBEE LT, WIRRMEIR2 M, vr ARBE26 0, L0 BRIE 25 (3 83 f)
WY, ARODHEBFELEAND LIFFITZ W, TEREFE L FERIC, ZRFICHBEEOK
EENEENTVDRNRBHTH D,
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Q@ REZZRLEEMT-MAESH

Q) TV LT -EBORMED L HIC, BEZELT, HADHEBETIIHE ATk
WHLEFEL LRAEM T -MERZ BRI N TWD, £72, Q@ T LiF 7= IRFET ]
DHEFET, BRFICHDLIMFORMBEZEDIBITR>TWT, FRF L OFENERTE S
NETHEINTWD, ThbOMERRZEL T, BYOAMEEZ ERT L2 LERHMHT
EDLRTREHTH D,

(R BT Z)

4.2 DA
Leena Hanninen, Kirsi Malinen, Pekka Ranta, Lasse Vallo , (2018), Milli 3A, Sanoma Pro
Sanna Hassinen, Olli Latva, Jari-Pekka Makkonn, Maria Pirttimaa, Aulis Tolvanen, (2017),
KUUTIO 8, Sanoma Pro
Markku Ekonen, Sanna Hassinen, Paavo Heiskanen, Katariina Hemmo, Pé&aakinen, Jorma
Tahvanainen, Timo Taskinen ,TEKIJA 1 [Luvut ja lukujonot] , (2017), Sanoma Pro
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® 4-3-1 HEHE

JFE1L, IRDE 4-3-1 DEY Th 5,

B 1EFE (YD 5 %

%2 FH(Y2) 6 %

Sepie PV Lk

7 3P (VY) " kT 6 4
B 4 (YD) 8 %

%5 AR (Y5) 9 %

% 6 =4 (Y6) 10 %

BT (YT 11 7%

— — Hh ] 3 2 £
% 8 4 (Y8) 12 5%

%9 A (Y9) 13 %

%510 “£4F (Y10) 14 1% TREE

#5114 (Y11) 15 1% PR 5 4[]
%12 FAE(Y12) 16 %

% 13 FH(Y13) 17 %

2=V =T RTESMORAER DB AIZ/NERICAFEL, 10 £ TO 6 FM D w%E

HE, Wg~1TRETOTHEMG-7TH)OFEHELZEAL LTS, R4-3-1IT7-T &

N AARDOH LRI S 72 2 P (11 5% ~12 %) ZaX (), PI%FR 6 4 + fH PR 2 4
+ AL 5 AR (6-2-5 B OBEHIE & & D F A

A 25

EHs

B 6 A+ AR 4+ s

1% 3 4 (6-4-3 ), FIHEFIL 8 F+PHELR 5 (8-5 W) DN H Y MK T LIRS,
BEHBEITIE 0 FHEET, AV ERVORFITH B XS THD,

MERBHEBERA)F 2T LIZDNT

Za—U—F RTIHEAEHE N T S, K4-3-1 1R X9 ICFE LTI L~
I~8MNERIN, HEA VX 2T AIBFLRATLIZEREBOFRENAERHESI N TS,

(2) REZE AR E

K5 ARG K £ (Bursary) 28 2002 42 BE Ik S 4v, 3 L W EEAT 6] &£ NCEA (National
Certificate of Education Achievement) 78 2 % — k L7z, IHH#IEE Bursary iZ4 XU A kv 7K
DHEGETH -T2 &0, BER~AV L OKERIE, iAXI A2 E0taMEOZEL

o TRELMTDN, FRHEOEANCLIV DLV HFICKRE LT o7, R,

EEERICEHT 28 EFREL, EEATr LT (IB

IGCSE (International GCSE) Z 3 A4 25 L =L D F WA @ S HE 2 72,
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X 4-3-1 BHEEHA)XASLLANILORE (BF  NZHBEE (2015))

(3) £ Db

=a—V—7 U NEMPRTRYHEFHEBFICESI L, PISA2003 D7) 77 v — [RiEE
P& 7 — 2 ) §ECT AL 5% DM 1AL 2R L7, PISA2006 @ 5D 7 J v —]
AERD AT 5% D158 2, IGCE-A L ~JL D% 2005 T 147, IGCSE #*% 2006 T 1 /73
E, WA B IO, 20X REENRRD LN, FFICHFIEF ISR W TN D T
HEgEDi,

2009 4E2 1%, B A [~ : Mathematics] D4 # % % & #i &t - Mathematics and Statistics
WWERL, SORIMHBEORELBHEL LI ) a7 2WHEEIToT, BBEHETH
HLUL 6 ETIE, LoUL TR T % : N&A (Numberand Algebra) |, T4 & 7
G&M(Geometry and Measurement) |, [#E5F : S(Statistics)] @ 3FEIKL TH U F = T AR S
NTWo, T EDFEEIL, R4320BY THDL, VNVERITFERDS ENRD T LI

e ¥ B, MEtBEL RhoTWnD, £, LULT L 8ITERICEDET

(¥7) & TREEH ORIBE 2 BIRTE D, MEAFABOREDN, =2 —V—J v FUFHE
DRERFFEE VR D,

% 4-3-2 LRLBEHZLEDFEEENELR (NZHESE (2015))

L1 (/h1) L2 (/h2-3) L~ 3 (/h4-5)

L4 (Uh6-h1) L5 (H2-3) L6 (1)
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Za2—V—=F 0 FOAVF 2T HIOWTL, HEEDVPHART DR —2 %A TKI (Te
Kete Ipurangi — the online knowledge basket — is New Zealand’s bilingual education portal,
https://www.tki.org.nz/) (ZFEMIE WA A S LTV D,

B IEHBOHREE

Za—Y—J7V NEIEREOHEMABBBEMT O TN Y, BHREREEOHED
LRV R EEZH > TORWER L H D0, 5RIORE TIERD ¥ = 7 OV Pearson
FLOBREZ TR L Lo, Pearson #E23 54T 2 /hFER AT OFEFRE S U — X (¥ 4-3-
2) E, 22—V —=F U ROV X2 T LONRNTRTEENTND, ZTDOMOEHM
EVLELET, COABREORTRELZTO ZENARTH D, £72, MEOHEM MR
RO = DAL THAT LI L TE S, ThEh, #AEH, TVXNVKR, V—20 7 v
IR EN T WS, 2H Th 5 Charlotte Wilkinson K13, ¥ B4+ HME T 8B~
PNE T, Za—V—=F 0 REEET LEEND 8 FAE TONEHRE ORRAE RO
HTbdHY, BEMATIC Lo TE, 2019 FLIERBEBITINTVDHRY —X
DERFOEETLH D, 2OV —XOKMIL, UFTO@Y Thod,
=V F U ROHEEFAEOEDITENI TN D
CHETH OEET, FHECL v AV ER LT LIEOICLERFEREZEMEL TV D
AT ATA REIERT 22 & CRBZHEIHNTE S
VT T - LR, ML, T UCEME GIE) +52 28R L 0D
CHIZT AT AR EEITT 50 TiHe < BENICHEBEZ IR T 2 HikEs %5
X =T RY=T PRTF v Lo URTEIZREMRR & PRICERIS 2 RIS S T L 2 ERR S D
CHEREDV Y —RAEFEHTE S
cHEFEOFEBBLEELSLTVD
B EHEADL, TLTCHMT DI ENEFLHITRD

X 4-3-2 #HEHBFRITHBES Y —X
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OV = XOHEFEFICET HIE#®IL, Pearson D Web A b
(http://www.pearsoned.co.nz/educator/primary/pearson-maths/) THER TX %, F7=, &HTK
I% Edify 1 (https://www.edify.co.nz/shop/primary) L VAR A HETH H, vV — XD —HEIX
K 4-3-3DHY Th 2, RETIEBAEY Y — A% 5 2a,2b D HHTE STV D KA MATHS
AOTEAROA + U — XD/ 3 /A OHFE (2b) /T 5,

% 4-3-3  Pearson Mathematics &) —X (UNERFA ITHFE)

) — XEKE L L NZ @2 4E HA o 2 4
1 L1 Y1-2 hHER-1 4
2a Y3 INFERR 2 A

L ~r 2 o
2b Y4 INFRR 3 A
3a Y5 INERE 4 A
L ~JL 3 o
3b Y6 INERE 5 A
4a Y7 INFRE 6 A4
LX) 4 -
4b Y8 i1 g

(5) FEHBOHRE

Za—U—FJ VR, PR, REFRICBVWTHHEBEOHEHRRE T o TWD b
I} T72\, Pearson f;, Cambridge fE%E0 G IRTE SN TWD A, S EIOFHE TIXHEHE M
FOHEMEFIZONTE Y =7 O Pearson DO EF 20 LiF 7z, X 4-3-3 B8 L U# 4-3-
4 \ZR % # David Bartton DR ET U — XL 8 M THEL S, =D 9 5 Alpha,Beta 1Z%
AL 2018 4, 2019 AR ICRETIIAS R 72 S iz, 2 Db O R EICEE T 2 1F #1E Pearson £k
@ Webs H 1 K 3 L U David Bartton @ Web 1 ~MZAB I TV 5

(http://www.mathematics.co.nz/), ZiL 6 OEFFEIL, KB Y OR—/R—_X—2 DIz, A
T4 MMeE /-7 - #FE, Vital Sources fEXf IO E FHBIE, T XX U a— KA[HE
U= 7y BRRGES, WEHELE L TET VX AR BIEIET X TOHRE TG L
TV, ZBRBICHEH SN W2 HEMT—2ICBELCH, ¥y re—RFRLTCHATES LX)
ICURL MR EINTWD, 7272 L, T RXRTOEENT VX NLVT AL ZAZFALTHDL DT
TEHRWZ L ZFHRICHEES N TV 2 e, HAREPICEX V-7 = NIKAX YV~
n— RTL50EACHBMLTEL ) Z &) REDOTBMICEVEER RN TS, ZHiT/h
AL, PR, BEERELFELTH D, Fo, BICHRHONEIZT —4 27— KL
TITY = A THMEfTH>REDarva—2OEHERRE LIZEENENEZ D,
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4-3-3 HEHFRTHMEDY)—X

% 4-3-4 David Bartton 1) —X (F% - SE2RATHHE)

Pearson - ® AV Fa27L | NZD .
. . - H A @24 firi %
HZRED L4+ L~ AR
Alpha L~X)n4-5 Y9 i 2 4 684 = — < (66)
Beta L X5 Y10 g 3 EAg 750 = — < (107)
Mathematics B - HEH
L1156 L —
Gamma Y11 EAg 1A B e

Fundamentals NCEA Levell .
440 ~ — ¥ (115)

T Mathematics LNV 7 Vi T R B A
eta =1 X -
Dimensions NCEA Level?2 FatE
Delta Mathematics L)L 8 . AR
: — Y13 =L 3 A n
Sigma Statistics NCEA Level3 &t

X MEIL levels £ T, vy aNIIHETOR—V%

4.3.1 INERIFEEHOHFE
(1) HEEOHME
HFESL - MATHS AOTEAROA Student Book 2B,
2019 1T, 202 X—
INFERE BN (B 4 4 1 Y4)
Z 3 : David Barton
ER =2V RV Fa2T7 L0 2(HAD
INFERE 3R ICHEIL L - BRLETH D (X 4-3-4
Z M), 2019 IR S 725K 4-3-3 (2R T
Pearson Mathematics ' U — XD HEHFHM TH 5,

(2) ICTDOHEIEDIT
D TOALBEHMEOEE
HE OBFEHAEIH POFEF 7 v 7 BIRFTE ST WD,
@ v—
M OFEIZBNT RE 2 A2 MEK Y 7 b (Google Doc) X % i < BRESC, #ito %
FIZHBWT Excel ZIEHA L TTF — % 2 O 2 2 BB B S, NERIRFEED S ICT Y

4-3-4 MATHS AOTEAROA
Student Book 2B
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— VOIERZRIRE LIERENTOIL TS, Excel IZEL TiE, MinZREEFIEEZ & D T
4 RXR—=VIZhblEVFHHANRINTND,

@7 r7o—F

® ENEFH

ZIZTIE, 12% 5% IZoWTHET 5, K435 R-THY, EOMDIZIE, BlEH
BERRENTWD, HROFBRZIZITRLEHE SN T oD, Hr ) —XATEHEEOFH
(ZEIZE BN R Sz, %a@%ﬁki EAMICITHEMEZ® L CEHITONRZ 28T
HAZANTHD, Tv Lo VMHE, :ﬁ7DV:7%W%W§<@$Tﬁ%éﬂTV50
£, V) X TIEERSC IR AR AE LB R,

K 4-3-5 12E 9B IUNER I ELERITHEE)

Q@ HEMFHOER

30 ETHEL SN DARBHFICTIE, 14 0BFERE (I =7 vy ) BEH I TN,
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U773y —7umy=7 k (https://nzmaths.co.nz/what-numeracy-project) Li#E#: L, B FHE
~NOFLWT Fa—F & LT, HEHAML, MCHBEMRTIBNEZE ZLIZERARS T
bRl endbFboid, BEMICESEO@EMA SE S, Bl & h— 2k, AL
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@Lk%wﬂ&fﬂf6n1w50%£Wﬁi,l$&%Lﬁ¢W§%$& - D H
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TEROFE ) MR LR TSR] Bl —e 2k TITO&RN ) Taf
BaRDOD ) OTEHITHGp, FIE, SEBEOMIC S EEER S, 5 ODORKRR
MbHBE IS TS, BTN ZL EREREDO B 2771,

X 4-3-23 4E TEBRE| (FF3FH)

Bl 4F [THHE] OV I ROHEE

UM, BR2E3H23%yh—277 7%, Ho
FSUY R ERBELTH LW I Y FEfFoTn g
T, 77V FEEAET, BIREZEDEHREIZIED Y £
‘A, @2 3L 5 FETT, V7V IFDE
T EILL T T, MEMT 3T ETHZT
L EE W,

fl2) 4% [EHR] OEFHRE  MEo 791 v

%

MEDREE T FA VICEROBEERD Y F 7,
1 HBrarsE s L
2 MEORIIF, EICHAZ LI RL
b 3%R< 3
3 BABIEBEOEEM IV APV TREIBZRE > TV, 62 1T 147.8 m
A IR
4 DR X135 md EA > 155 mBL T ¢ nids o s n

M1 EffoBEHod &7 ¥H 4 valighRiEosfHo ERIZW S T2
M2 HBHEBEORIZHAAL I W
M3 Lo 42052 L T WSR2 WhA T3 »
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B 3) HEICIRE [fifE O K

fliflio N &L, FAFERICE > THODMIEATAZ 2 & 2E®RL T,
DDOIFFEHTNIED FPHMTIEARLS A T, FICHF EYLa vy Y2
— ZOfifEIZRKRESTAY ET, HEFHAT LI L THECRIEHIE, &
vy v sk, BEHE, 24 vYREZTTEREY TEA, T, ifEio T
HTT, MERFAZ 2 EiIcXo>T, WARKOMKEdbICTEHT S & X
DfifIF KRECHE ALV ET T, ROFEZWHATLEICIE, ol zENTIE
WiIFEHA, TRICHFEDMIEL 5 FHTLEDLL b WTAZ22EATKRL
L7,

F EL NS 1% 2F % 3FE 4% bEL
IED TR - 35% 17% 13% 11% 80%

R DFEIT $ 40000 OFHEAEFICMER N SiIckhdhrE EoREy D LICEHHE

L72bDTd,
F NS 15 2EH 3EH AFEH b
fEED TFEE | 40000 26000 21580 18775 16709 15373

KeHE Y 7+ 2 FioCUTOSEOHEOMER L 5 BT 2 23E L &2 X w»,

1 $50000

2 $62500

3 $27000

A B C D E F G

1 F BEAE 1F#% 2F % 3FE% AFH S5EHE
2 EEOTER| — 35% 17% 13% 11% 8%
3 40000 | 26000
4 ) 50000
. TEEOEE 52500 f}\ =
6 27000 \ =B3'22*B3 _J

@D AMNICHEOMEEANT S
@ cHllc#x= AT 5 =B3-C2*B3
® CHloEEAX DEFGHICIE—T %

TO XD, B OFGIRLAREE DA, BBt — R, $RAT OB A O FE B (BLA,
BAD LEY B o, BEICHETLIFEENZVRERBELTREITLILENTE D,

OR: ¥
(4) POIZRTHEY BECTHERLIWLbDODNLTNWS, =V HT 21 X—2ThsbH, NAEIZ
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KT 7N —Ly MR ERERBHRLIANLRBEINTND, BEONY — bR
ZHEM T HHEEBIETTIX, A2V T U E Y 7o, KEBIRGE L7 40D v Y 7 D
ILFV =T R Ry BT EINTWEE Yy Y 7R 16 TE2Tc WO T —2nh, By
EEXLEBICAY =T Ry B 78R T05, HDH20IESR TR WEREZ PHIT S
MEEARY FIFoh=0, RITEOREEBEICHOWT, FBREEY, PEL BV, BV Eoff
BOT—2 N OB RITENEE T 2HEEZ ROV T20E, BRENRT —~ %W
D EFeMENREEICEB STV D,

@ STEAM

e 2 AR R L L2 #RERER, 3) OQBUFRITESE) & R TR R EEREO FIC
X, #HE, R, AR—Y, Ll CMER LM LEMELE I TS, L, HEF
T, FFIC STEAM Z Eifk L 2B iZ A o vz vy,

® Fnysz2y

hE 2 A Z G L Lo BRI ERME, ABRELVEEN ) X275 % BHEOHRT
Ta s T I T ER S TR,

4.3.4 ERIFLEHOHBEE
(1) HEEOHE
#HFESL : Gamma FUNDAMENTALS NCEA Levell
2011 4F36AT, 440 ~—
A VAR (B 11 74 @ Y11)
# 3 : David Barton
Exm: ma— V= REEN) 2T XITHERL
LA 5 LoUb 6 (HAD @I 1 H4) O HFFET
b (X 4-3-24, X 4-3-25 Z2f), @K 1 FEELXTEL
& LTo R EHE R RSB (NCEA : National
Certificate of Educational Achievement Levell) (Z%f)&
LTW5, E#ANZA D Fundamentals & it il
Mathematics @ 2 fl¥H 73517 & 41TV T Fundamentals
IHFFORNEN L, 440 =V D H H 115 =TT
H 5, BOHPEZ CMERR N 2 MILT oD r—AR 2T ot Tn v NEE,
NCEA NIl & L TIT N o LR — FUEICHIE L TWd, b-UL 6 OF|E H RIS
3, EADPSREMICELTA v 74—~ A RHENTDL LW SHAR MDD > TWD,

4-3-24
GAMMA FUNDAMENTALS
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4-3-25 LR 6DEZEFE

(2) ICTDRIED I+
D TORILEHEDEE

W D BF IS 27 Y Z VA Gamma Fundamentals NCEA Levell eBook, 7V —27 7 v 7
(T—H2fr&), AT X NVERRIE SN TN D,

@ v—u

Mt OFEFIZBNTE, HEHOT —27 v — bk (Excel) REHF Y on—RTE5 L9
s hTWD,

@) 77o—F

OR-10)::1:

EORRK T 4-3-8 DB TH D,

1) BTOEA

FHILOBHENL, WRERBERELZFRLCLS, BEDVY ¥ 27 ABRRRIND, K 4-3-26 1
3% [HHE] OETEADOR—YTHD, 3ETIE, HUFa2T7L0%DEAN (Sarter) |2
FEr—roefoflnfaf s Tngd,
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% 4-3-8 GammaFUNDAMENTALS & MATHEMATICS ED1##AX
Gamma FUNDAMENTALS Gamma MATHEMATICS

1.1 Numeric reasoning 1.1 Numeric reasoning

1.2 Algebraic methods

1.3 Relationships between tables, equations and
graphs

1.4 Linear algebra 1.4 Linear algebra

1.5 Measurement problems

1.6 Geometric reasoning

1.7 Using right-angled triangles as models for
measurement problems

1.8 Geometric representations

1.9 Transformation geometry

1.10 Multivariate data sets and the 1.10 Multivariate data sets and the statistical

statistical enquiry cycle enquiry cycle

1.11 Bivariate numerical data and the statistical | 1.11 Bivariate numerical data and the statistical

enquiry cycle enquiry cycle

1.12 Chance and data 1.12 Chance and data

1.13 Probability

) EDIERK
TR O BR R, RARMICIILITOEE THME S TWD, BH, RIERES SV
N INDELH D,

- HEEOBL&E O
- HEED E

- i (JR1E A R )

- TR

Q@ HEMTHOHER

FERHICBE 3 2 = TR 2 AR IR SN TV 5, o sk b BRH 72 RERCBLE
HROGFEECTLUHFENE 2 MEMIIIER T 2% m A28 LT, K0 %El SR
LWFELFSZENTELIRARELHRITOLNATVD, 4-3-27 1 IHER D8 ORI
BMTHDH, _ATULRATAZ IEIETLT, ELo00 2 B EToMEEZRD 5 E
T, ULRANTADHREZ I 2L —v a3 5 Excel = FbLiERSNLTWS,
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4-3-26 EORFEGEBREIGR 1 E4)

4-3-27 FRFEER 1L F4E (LrAITADHER p.376)
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HRABEDEY KL

@ #at

FAHCET AN, 10 % (BB RS — & LHFHORESF 1 7 0], 113 12 5 RO BI%
AR A I, 128 [Fy L REF—F |, 1353 (R CHRSATN5,

10 % [ZEET — 2 LREHIREEY A 7 V) 1%, K - KE - o)A X - Rl s 11
(N DV THEDEA NSRS NET — 4 25T 5 LV 5 NET, AMTHNICHR
WANLOH T A ERL 0D T BWIRY BT bR TS, AT O A X & HT 5
e DI B R B XM D, @A E P EAEEIFR U A XOB T THNOD, 72 E OB %
F— 2 B TIRRT 5, AL 25 @A (Y12) 30 AL HZeA (Y9) 30 ADF—4 0
HOTEDERERORE FORES 2T 20/ B ENTVD, HOFROF L kil
D7 & B4R <>, OVS (Overall Visible Spread: 2 > D46 O & £ % #iJH) 12 %19~ % DBM (Distance
Between Medians : HIRAED ) DEIG 2 b L AHEI T 20 [ 27 3 —< L7 HERI OV
=) DURERN (p.268), KERFACHOTRIAIDIAE T Excel 7 7 A L biREESh
T2,

11 % 12 5RO L ERHOREY A 2 L) TUE, 2 DO RIT — 4 & WA LI 7 7y
PUCHEMICHEERZ BAR-> 720, HRZEH L CHRZEBILEY, ML 5
BA R, MY, EREK, EOMME, AOME, $F, Sh, BRERTES (8
i, Y= ) IZoWTES, BEM LI LIEWRRTH Y, I RER I L TT o,
BATRERO —HTh Y, A OV TRRRT 2 BRI 13 N notice that ... 1, #£3113 T wonder
if .. CEBI L CREAEL DB LRSATND,

128 [FryAeF—4] 11, ZRETORFCHT2¥EOE L WICHT 5 NETH
RENTWD, HEZ T 7, Hath, MEOEBLZEE TE 5, MEOENZHITO LR —
MEGATHIT 2 bEEN D,

137 THESR] 1%, FERFER, v Ialb—Tal, 41074 —<vARHERIONVTES,

B 1) HeEOBESFEOHNA  FHOTIC L5 2 ok (HHIZ X5 ik p.266)

A (Y9) & @R A (YD) FAEDB TOR S IR L, ThZ Il ek om
SERETIOIHREIZBNT, 30 NOERT = ZNOHOTHEERL, ZORE
EDOLITHRT XL DI RSN TS, & LK 4-3-28 D X 5 IZHF4A
EERAEDO TR RAED, BORF (USALE ) IZIE > T IUX 2 DOREMOKE T
DEINEI>TND EITHIBTTE 220,

30 35 40 45 50
| | | |

R — —

B — —

X 4-3-28 BRFTORSOHEVITRD
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4-3-29 D L HIWZ—FH b LT FOHFRAEL( M T O DOIMTALE L TVHiuE, =
DERNSFHREL)EKREDFRBETNEVWE FETX 3,

30 35 40 45 50
GEES — I
B — —

X 4-3-29 BRTORSDEVITHRO

1 2) HEEOBSEOH @ 46 & Ul o7& o i (p.267)

o Ut ToORICHNE 254
SADHBB XD RKEWEIZHBTE W

—L T 1

o HUEAfth T ORDOIICHET 25E
SADITHPB LY RKREWHRAIZAD B
A

o I

o MHAHEZLLRZWES
SADHBB XY KREWHBALD 3
A

B

T+

XHANMEORE LR T 27201, FHoNMOAICERT 5,
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Bl 3) FFEOMEEDFHH : DBM & OVS (4 v 7 4 —< ALl o v — v & 5 p.267)

MEMICH LT I—HFEMALYRKE V] L TRT 22010, HOTK % KT
LRgIC ThRfio%E] & [2o0foaEn B KEHT 2, 22T [HRfE
DE]EI2ODOFOE TN LHIPA| &%, X 4-3-30 I27~ 3 DBM : Distance Between
the Medians & OVS : Overall Visible Spread T& %, Zh b DfEx T, FEN%
S 2R TED, K 4-3-9 OREHELD LICLATD XS BT RMPATREL & 5.

O EADKEINKIIODEA DBM B OVS D 13 XY KEwnwe &, —Fidfh
HEoREWw (E28H2) #FRTE D

O EARDKEINKGE0DEA DBM A OVS D 1/5 LY KEwe &, —Fidfh
HEOREW (E20H2) #FERTE S

o EARDKEINHK 100 DEA :DBM A OVS O 1/10 L h KEF vk &, —HiF
(b7 XV RKEVERD L) #FRTE S

OVS : 2 SO D E F L5 HilH
b >

‘@——p DBM : ki3

4-3-30 DBM & OVS

+®4-3-9 HEICKDZFBAUOITROLLERE

EARDKE X FRFEMIcH LT [—HiRfih X v K wlmsd 3 (F-13F0) )

30 DBM>1/30VS 7> DBM ® OVS I %3 5 | &>33%
100 DBM>1/50VS 7> DBM @ OVS I %3 5 E]&4>20%
1000 DBM>1/30VS 7> DBM ® OVS I %3 5 E&4>10%
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Bl 4) ICT Y — /v ZIER L7286, ORI LS 20 b

2B o= (DBM) L 2 o0& TN a6 (OVS) B LU Z0dE &%
BRBHZET, AZL—TLBIZAr—70HE (Hfifm) 2T 2,

A B c D E F G H

1 |Enterthe data into columns G and H. Each can hold up to 1000 items. | READ ME‘_|

2 This can be pasted in from another spreadsheet, or just typed. Data set A Data set B
3 170.5 175.5
4 DatasetA DatasetB READ ME 157.5 156
5 Minimum 135 136 166.5 150
6 LQ 144.375 1535375 180 175
7 Median 153.5 163.25 135 175
8 ua 162.5 168.875 150 168.5
9 Maximum 180 200 160.5 145.5
10 READ ME 170 180
11 135 168.5
12 |Difference between the medians (DBM) 9.75 161 142.5
13 |Overall visible spread (OVS) 245 148.5 200
14 |DBM as a percentage of OVS 40% 142.5 169
15 151 187.5
16 151.5 160
17 205 165 136
18 143 159.5
19 195 154.5 161.5
20 151.5
21 185 163 161
22 140 165
23 175 180 151
24 140 166.5
25 ez 180 150
26 158.5 160
27 155 1 152.5
28 152.5

29 145 1 141 170
30 150 165
31 135 161 165
32 125 136.5 165
gi Data set A Data set B 1575 158.5
35 152.5

36

37

A NV—7TDHRELE B I/INV—T7TO0BROBEOTRZILET L, BIA—7D
FRfEiZ A 2L — 70RO FIcEENTVwE72D, BOHBIKE WL (ZHMTE
T, ZZCHRfEDE (DBM) 2k 5L DI2 v ArIiiRmEnsd X5 [9.75],
20D DE TN 5 HPH(OVS: D13 &) 12121125 & &2 b, = 0 &l & (DBM/OVS:
Dl4 &) A 40% &b, ZOHA, HWADOKRZIEIHNIIOTHL2Z b DH
BN 3BUEBELZTVWEIDT, BIZA—7DhHBEEDHEIKE L (HREW) &
HWic& 5,

CoFIE T3 % Excel 7 7 4 v (Wrist size and gender analysis, xls) I3,
http://www.mathematics.co.nz/2> 6 £V v v — FRE[RECTH b, 7 — X & L CfliH
HARETDH %,
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ARHERETHEHNMIINTODIFHOTREA WA 7 —< A RH#fERwRICONTIE, T AV
71 DEFE L (Roxy Peck, Chris Olsen, Jay L.Devore (2015), Corey Andreasen, Deanna Krause
Mcdonald (2020)) (ICIEFE#i STV W, =2 — Y —F > R TIEERE MR NCEA ©
FNFER T HME S A5 PR R IR O R L YE (Achievement Standard 91035, Investigate a given
multivariate data set using the statistical enquiry cycle) ® 7 >®DIHH @ H|Z DBM/OVS % H
oA v T —< VWP TELIEREREL L TRIRLTND,

AR, BEHERREY A 2 viciho CTREDSERT — Xy P 2RI L 7.

(1) EEIRED 7= D IEY) 2w A2 REL 72

(2) W7 7% %M

(3) WY st &% H iz

(4) DA OFHLENE R LERL 2

(5) fEiMixELowd-0Icf v 7+ —<AhlffiziTo 7

(6) T Lwicr 7 7ENBRI N, PR{ED % (DBM) /2 20 D& 1 5 HifH (OVS)
BIELCHGw bR

() EREAMEOWRHICHEL LTt oN. FEO TRV TREL, EYIE
h B3 fTbhi

@ &&

ERLEEZARE LERIEGOEEORNEDL, BEERRT BN L EGRA~DL, /)
B b EH Gy RO & IR 72 5 UDIJEM“C FLEY, BFEOLHEICK T S MERER
WCHERESREZMV Pz R L FETIRNEL > TV 5,

B 1) BRI - HEneR

R OAMAE 1255 6% NI 5,
$ 235000 THEA L 72K IF 8 FEHZIC WL HIiTR > T3 h,
(%)  235000%(1.06)% = 374554

7l 2) FEFEE : Pl e ¥ — e 2K

FiiA HAMHE 2> & Bidk % flitg, Fi A B c D E F
Pl A% 2 O BiA o ffikE % 3 1 FisA At | Ttk & g Ttk & It | FiiA A g
FrEN B — b EERLA S 2 $16.00 $18.40 $45.00 $39.13

3 $19.00 /] $630.00 \
o 4| $4536 / $9.95 A
5 $102.67 || =A2*1.15 | $1,099.00 =D2/1.15
6 $900.00 $72.30 —
7 $1,020.60 $5,007.35
8 $0.35 $0.80
9 $348.00 $110.00
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T 7z, BiE 15%05AEL 2000562 HET 2 — FE2ERL ARSIV,
H | J K
1 A A mig(15%) itk = Mg ik & M (20%) #ins
2 $832.00 (872348 $868.17 $36.17
3 $34.00 /| / /
4 45.36 — 7/
5 $?02.67 |r—=/H2/1-15 | =12*1.2 r—;Kz'Hz
6 $900.00
7 $1,020.60
8 $0.35
9 $348.00

Q@ HEHE

(4) OIZRTEY, HEOH L TIIRBRIMEELTLL L, HEOIMN AR S%E
T, BERREFEICENT L2200 FENETH D,

@ STEAM

Hop A 2t R & LI BB ERE, 3)D QR FHITES) LRI Tk - PRIERE DO P,
BAL, fha, AR—Y, Eifin CMmBFE L LZMEL S ENTWE, Lo, #HRED
HMRIANTIE, FFIC STEAM & Bk L 72 seab T A o e vy,

® Jassz2y

hEEE RS e LI HRERE, ABERELEEN Y X270 ¥ BREoP T
77 I T 2o TR,

4.3.5 BR2ELERAOHKHE
(1) BHREOHME
KR ESH : Theta DIMENSIONS NCEA Level2
2012 31T, 564 ~—
g 2 A (5 12 4 1 Y12)
Z 3 : David Barton
EE I NZTEMK24E (Yearll) 20 RICfTbhLTWw 3
2 K FEAM AR NCEA Level2 5 X CWEIEL A Y
FaTLL_L T ICHILZZBRIETH S,
FHEL D Dimensions & & E L D Mathematics
D 2 fEFEA2H Y, Dimensions 1 564 X — D 5

5199 =T ThHh 2,
4-3-31
THETA DIMENSIONS
(2) ICT DEIED T

D TORILEHEORE
WE OB EICI % F 2 Z VIR Theta Dimensions NCEA Level2 eBook, V—727 7 v 7 (F
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— BAPE), BT EZVRBIRFF SN TWS,

@ v—I

WEFOFB B NTIE, HEHOUY—2 > — K (Excel) "EHF 7o n—RFTx5k9H
WCHEfF STV 5,

@) rFo—F

®ENEM

HEOMMITIER 4-3-10 0@ ThH D, HFoooBHA, HOMEKE bICHFPREEFIROE >
U—XOHERE L FHFIC, EARMIZITLLTOHEE THER SN TV D, BEEARES X)L
Lg%,

- FRE OSSO

- HEEDE %

- 5 (B2 A R RE)

- R i

Q@ HEMTFHOHER

ERHICBE 3 2 = IR 2 AR IR S N TV D, AR BIRA 72 ZH OB S
R OGEE CYZFHNE & W EMRRICIERT 25428 LT, KRS MRoH L
WFEELFERZENTE D, MELAAOEIZBNTYH, FEICEROEILHRELH T 5N T
W5, [X4-3-32 1% 17 = TEREORE) OBRARECH L, HOFMHBHE 2 TV D BARIC
BWC, BERERGOFMARNEZRET 27200 EMME R L, EERICHEZTOBRETH D,

% 4-3-10 Theta DIMENTIONS & MATHEMATICS ED# R

Theta DIMENSIONS Theta MATHEMATICS

2.1 Co-ordinate Geometry
1 Co-ordinate geometry

2 Further co-ordinate geometry

2.2 Graphical Models 2.2 Graphical models

1 Polynomials and their graphs 3 Polynomials and their graphs

2 Functions — domain and range 4 Functions — domain and range

3 Other mathematical functions and their graphs 5 Other mathematical functions and their graphs
4 Transformations of graphs and the connection with | 6 Transformations of graphs and the connection
parameters with parameters

5 Trigonometric graphs 7 Trigonometric graphs

6 Piecewise graphs 8 Piecewise graphs

2.3 Sequences and Series
7 Introducing sequences
8 Arithmetic sequences
9 Geometric sequences
10 Growth and decay
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2.4 Trigonometric Relationships
11 Triangle trigonometry
12 The sine rule
13 The cosine rule

14 Circular measure

2.4 Trigonometric relationships
9 Triangle trigonometry

10 The sine rule

11 The cosine rule

12 Circular measure

2.5 Networks
15 Networks — basic properties
16 Networks — applications

2.6 Algebraic methods

13 Basic algebra

14 Algebraic fractions

15 Factorising and quadratic expressions
16 Rearrangements of algebraic formulae
17 Quadratic equations

18 Exponential expressions

19 Logarithms

2.7 Calculus methods

20 Introducing differentiation
21 Calculus and curves

22 Anti-differentiation

23 Calculus applications

2.8,2.9,2.10 The Statistical enquiry cycle
17 Questionnaire Design

18 Sampling and displaying data distributions
19 Sampling variation and statistical inference

20 Statistical experiments

2.11 Statistical Reports

21 Evaluating statistical reports

2.12 Probability Methods
22 Probability

23 Further probability

24 The normal distribution

2.12 Probability methods
24 Probability
25 Further probability

26 The normal distribution

2.13 Simulation
25 Simulation methods

2.13 Simulation
27 Simulation methods

2.14 Systems of equations
28 Simultaneous equations

29 Non-linear simultaneous equations

Bl 1) e VERMORG) ORIEHRE S (S 2 £4)

HICHEZ A 20 Hid o8 2, HRICh > Tw 32, BEEEGICEL CHBEIZ R
DIED S, HEBICOWTPHAET 27200 ERKEZHF L CHEREZED RS O,
1 HEOB®EY :#HE (BWN), #HE (B, HE, K, &b

2 WG oBEEY; « 45 OR #&, MKl OR H Kl

3 IREEHEEX O BEHE; 0 OR €, MKl OR A K
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4 JRBEIEEFIEARE OB EY « H OR #&, fk OR Ak}

5 BHIGTOXIWHE HE, 7Yy b A—F, #EEXHA, i —F
BEHGIC — AL 72 0 W b AR b K wE T2 ?
—HY720 13w bAhbXIVETE?

B 4-3-32 S 2FRJFE U\—F2J p.291)

(4) REDOERYFEL

@ #Et

17 )5 20 3 THEFHADIRGE Y A 7 v ) T, £ TWOICT v 7 — b OB R T B0 )5
B L TES, AEEORHZT T2 N—URNELEN, FEMER O BB %,
T — X OWETE, RETIEICOWTES, Sy 7 VA MBIERIR, BAREIZIZ NS
EIHHL THEZEZRAHTI2NRE R T D, EATREICE L T, BIEAZEARMH T
Tl e <, FHi, 77 27—k, BillhHESE S Twd, BEROHERIIZS
WTUE, A1 7 —~vNARGIELE LT, BEMNGEEEY 7Y o T E2ITW, PREE
—EOXHTHETE LI LEMWND D, BEBOEARDFEOT M Z I~ R fl 23 & o i JH
WCH DN TREMEZHERN T HEREL LTA v 7+ —~ A REBEKH (BEHTRED 90%

®%ﬁ5ﬁ:#VfW@$%@ﬂ5%§%ﬁ@f,%%@%ﬁ%@b&ﬁhﬁ%ﬁ&é&

FIWrd 2 HERBI SN TWD,
22 Wb 24 OEFROFFRIFIINETCOEBICIMZ, VAT EU R, HFHE,

EHRSMITONTHES,

19 % MEROIE S X LFHFMHERN) T, FOTKE AW TERIZ L > TR RS2
28, HBEOERZHWTORMZHN S 2 HEL LTA v 7+ — < A REEKEOKR
DHFBIOZNS ZHWTZHERNIZHOW TS, RIRTH 1131 > 7+ —~ VIREHEXH
WCHET2ZOCOEATRENZBETH D, ZOMBETIE, EAXRERDO —HTH Y £
MZDOHLDTIERNTEOENETNORMKIEIM-ATZbDII R L5525 20w L, £L
T, BARZEIZERDZEEZROTHEZ AW THEOICEMRET D LN RUIEEENINT
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WD ERITEDBEVCERORKE SICXEEBWVHETEOICHEM L LT, BHOERDF R
END, WE2H7ET@EEACT BERAOHIMELHEN T 5 ikt 2oL SE S
CTENEETHDH, AR, BREMOT—ZN 20014 THDH 2 X0, 200 o RHHEM O
HEOHRRAE (529 V) Xt SRR OMEET 22 & T, #HINAETHL Z LaFETE
D, RatH Y 7 MC, BEMLEZD 500 LA EOT =2 nOERE 7 X KNI LT
10 HOERZFERL, HOTKTHKRT2HE bRESA TS, FHOTROLKDOERIC
X, FL50%THD 5] OARITER L THRZITWY, ANEORELZZ TS TOT ] 138
|AYASAN

Bl 2 R LA HE MEIEREROF %2 5 bOGEEKMAE A > 7+ —~ Ve FIET
RDDFEOFITH D, £, Bl 3R TA 7+ —~ VR EHEKMZ AW H#Hm o ikic
DWNWTHFET L,

Bl 1) FMOTKERHNW A 7+ —~< VR EHEXEOFE (HOEA 311 ~—7)

200 DM ELE DT —F ZRHEME LT, K& X 25 DA% 10 E{ERK L T
HOTHICLTZ, 2600 E S LI FORWICE 2 L.

X 4-3-33 EAREEOHA

0 EOFOTFHNBLD 2 Lkt X

10 HDOFONT D HERDOHFRAED 5 6 b/ S UVVEHEEE K
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1] 2) Excel ZiER L7 —F A NT v FIEBIC L D EEARADER (FEK 344E)
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HiEAL1 | 28 | 28 | 40 | 35 | 29 | 33 | 26 | 33 | 28 | 29 | 29 | 26 | 31 | 27 | 35
WiZ4&2 | 27 | 31 | 37 | 27 | 30 | 26 | 27 | 27 | 40 | 26 | 30 | 37 | 27 | 26 | 37
HiZA3 | 26 | 35 | 28 | 27 | 29 | 26 | 26 | 26 | 37 | 33 | 31 | 22 | 30 | 30 | 22
WiZ&4 | 37 | 27 | 26 | 27 | 37 | 37 | 32 | 27 | 28 | 31 | 26 | 37 | 28 | 27 | 37
BiEA5 | 30 | 40 27 37 22 35 29 37 35 29 37 37 40 29 26
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XL, 18 LR, FENLDOT RAAL AL DN, HXAH S CTEZENRE S
TTEMEELOZEICRD, T, HIAUE, FEAFFEOREZ TTEBICTEIT TS
FIOCHEEND L L HBTEA), ZOHTDO3IODL v A TIE, ZhHDOWEITHK
SO FIEETE TS (p3).

Flo, FLy A TEETIMENEDOITILDICHEHMI N TV IR BRENTH S,

Lessonl. U A7 Dbk

2 RITDONENER LTS 7E2MEHALT, 2 5O V—T0H5IEED Y 27 %+
5. RO ARMEZ T 2B, HADRMIZESFERORF L 7T v =R RO
fabRME 2 BT 5, KRS NTEROFM, FICT7 X AMMeo&xF 28 EL T, &
FIERIBFEOEBEMZ LT 5,

Lesson2. A EMEDOT A b

ol iRz M L C, 2 SO REMOHEMEO FTTFREN L EREZFHFET 5,25
DIERBOAEZIZ DREL L THA ZFHiTRE (@ Z5HELTHEHT L, 1 2%
MREZFEMBB IR EZ LT, 2 DOORBEMOREMIZOWTHRT 5, v2OMENHEH
A BN E D E W5,

Lesson 3. 2 Z &f# D EIt%

ST EMEREMIFEREZWRT D, MMIFEROERLHEHALT, 2 20873V 7D
NEBOMNMEDO FTTTREINDIEREZFHET D, VA 2 BBRELFEHPS LOMRL
T, BREMAND 25007 Y BAVEBEOMSIIEICET D HEmEZIT ),
EROGLBEDOE, vy AUBIHEEDL, BEHTIE, 20ROV TEXTAHLS (Think
about this situation) | &\ 9 BV E S, TORMWIZOWVWTERZ DL Z EbEANIKRE D,
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)8 (LyRY) DERK

Ly A1 OEABE ([ZORRICOWVWTEZTAHAL D)) X, MinA &EEIZEET 5L
T2 WILDsyEIFR A T, TBEE & IEFBEF L EH O RMA AT D03 W, T A
IR 2 FHEE, MBACRORVWERELD GBEE CTh 5 RN SV, THEGHE S W
JEL 72 o e a, MR AOTEFIZWS DT TEh), BEIMAAZG SR 3L E
BT 5 L&, TORHRE L TMEEZRTNRIERS 20N R EICOVTEXLMETH D,

K452 FAVIDI0KDEE

2 Yol 2 F MR

i AS AT 72 D N 283,000 88,000
JliAS AT 722 B 7 A 1,362,000 6,660,000
At 1,645,000 6,748,000

EFEORINIZOWTEL L%, BE%C (investigation) [ZOWTHELRL TV, B 113 KD
LL, o F &) (Summarize the mathematics) 236 0, D%, EfED 7= L] (Check
your understanding) 23& %, £ LT, L2 ~LEA TN, 9L 2, HIE3 b Lt FAEED R
B TH 5, HRIE 3 Mk D &, APPLICATIONS, CONNECTIONS, REFLECTIONS, EXTENSIONS
PHESN TS, ZTLT, TLETOREOEERZz T -00MEIHESNLTVD

(REVIEW), % 1 F(ZR T HIRIEHTEDOHER & A BB LD K 4-5-3 TH D,

K453 FIEORRHBEOHER EMBEHR

PRIE 1 8 [
BRIE 2 71
PEIE 3 6 [
APPLICATIONS 7 [
Ly A1
CONNECTIONS 6 [
REFLECTIONS 5 [if]
EXTENSIONS 4 [
REVIEW 8 il
e 1 3
PRIT 2 9 [
BE9E 3 7 [
APPLICATIONS 11 [
Ly A2
CONNECTIONS 4
REFLECTIONS 4 [t
EXTENSIONS 4 [t
REVIEW 8 [t
BRI 1 4 [
PRIE 2 8 il
BEIE 3 3 [
APPLICATIONS 7 [
Ly A3
CONNECTIONS 4
REFLECTIONS 3 [
EXTENSIONS 5 [
REVIEW 8 [
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)15

APPLICATIONS, CONNECTIONS, REFLECTIONS, EXTENSIONS ® 4 ©i%, H/AHH T
B fHieEME LTESL, #4532 R THDLE, HLIEOEMERDI L, ZHLHOD
ET, 448% % 50 THEY, ZLOEEPHESNTWDLEFER D, £, MEELZT T
B, ADOHEOMENRHESN TV DA LRHFENTH D, LLTIZ, 2D 45O DM
FAOMEIZOWTHRT 5,

APPLICATIONS : ZD VLV vy A THEELEBXZHWAIHETHL L L HIZ, ZOEZXD
PR AR DS & T 2R

CONNECTIONS : 2D L v 2 THE Loy L BEE O 87 & o B I DR

REFLECTIONS : 2D %E 5 & Z A TH & 72 25 EECEEZ OFE (habits of mind), %
LT, ZOLy A TEEHLEEZIZOVWTHBIET A 24+ 2318

EXTENSIONS : #¥ L TWAHFZIZHOWT, L0 —BIEBEET IS 2Rt 23E

VIR, 1%Ly A2 10ORKYIO APPLICATIONS @ TH %,

& 4-5-4 APPLICATIONS O iR RE

FEE EORERIE O RFAEX, HOMEICSM LT, ZOMETIE, L7 NV—TD7 1
V7 MRV TZDIZZ TAA—NEHAB, ILEDLEEITO TETHS LD, WA
W T LELTD, TNETOIZENTERI RS2 LEVISVETDHEIICED
Niz, iz, o1k, V=T DA A=, IHELEEHW, #HET D A — L& ERL
L, £2L2 b, ZOA =TI, 1271 AOWHEAD I H, 105 AD A vv—
OHFIZ, MHIEOFTEREENL TV, —F, T ADTAIBADIH, 51 AD A vt—
ORI, MEOSENGENL TV (Z0RDVIZ, 7A VD ADEEICIE, TRAITIAR
PIEHLET], 1HONRLI ] LWIOIFEPGENRTWEY, BEAOSFEIZIE, €5
LESEEIWZICE T TWied»72) (Hye Eun Lee&Hee Sun Park, “Why Koreans Are
More Likely to Favor ‘Apology’, While Americans Are More Likely to Favor ‘Thank
you’,””Human Communication Research, Vol.37,2011,pp.125-146.) ,

AEANR2OD TN =T PRHBI I TND DD, JWEERITM D 2

b.2 WL EKICIFHmZIEEL L7 S0,
CHIENZTENTVDIK NV —TOREZHEBT HDICKR B RIES 7 7 21k

L7z S0,

dAERR L7/ T 7S E, 2007 V=T R0 RAEDZ0ICHONWT, FEHOIE

FE I,

ERO X, HEICHEL RRMERHDILTWD,

@ HMEETHOER

ARYHFEIL, F4532RLTVWE LI, Ly Ry DIXUDICEREEMES T, FO8
HADEZELB L TEEPED LN TN, T72bb, EZEHAL TV LIHERELFTZ D,

T, BT, KEhT—<0NI0 EFoh, 207 —<2 W< ONORBEDOELR %
LT, BLEZTW EWOIERNE DN TWD, #Hilx1E, B2 (Bbz2ETFbT 5
¥ vy A 1 OFIETIE, 162 M OMERKRHOKIBDOT —# (X 4-5-10) LB L*Z
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1000 £ O Z e fb iR RIRE I T 57 — % (X 4-5-11) MRS h, HEROBAEDIRDIL 3L
HIhbd, £L T, [Thinkaboutthissituation] (2B W T, ZTNHDOT—Fnb, EOXH7 T
EWZR WD, EO LS R WER O, £, [IROELEHRT 572012, L0
LORBIENREZEZ NI NEM S TWD, F0%, 5 1OMELIZBWT, KIEA 10 4
T O0.05°F b5 L7246 705 0.15°F B L7256 £ TAAE L, 50 14X 65 1% 0 & % Tl
IETWD, 2L T, ME2, 3TIE, 20F%0 _BILKFERELZ THRIETNHDL, 2D LD
2, BREMBEE WY T —< 2, axRRAlEm»s, REFZROEEBITOATND,

X 4-5-10 HEKOFEHKEICET ST —42

X 4-5-11 Z—BIERFEEICETSIT—42

ARNBEDOERY HKLY

@ #Et

METONFIZ, FELE AT IV INT =X OfFR) LH S [ IH M & eI HERR )
RS Tnd, BARL R L2, A2 NAPTRH I N TVDHEHE L EIZONTEEL
SRTW Z EitT %,

1L, KB LIZEOIE, 3290y AU LIEERENTND, £, 12HDOL v
ANEREHTDH, LTI, Ly AUV 1OFEHBETH D,
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4
¥
janif
e

VA7 HHTHZDOICHWON S HEEZ BT 2 Mt U 2 7 BA, Mt 27

- OAEE L HNEBEDENERRT D

AT IVINT =R ERTERT T 7 2RI 5

- HHIGEML (anecdotal evidence) D [RIL-CTRZEEL D vl REM: 2 BRAiE 3~ 5

- IKETE SN EBRORE, T X Ao &E L 55

CHERSS CEHEREHAWE, 77— AR R b 2 EBREE o4 2RSS
BRLITE, T 0Ly ROXF—WETH It A7 (HDHI7V—T7T, BFLL
RWERNEZDEE) EFET D, FOH%, RA4DBS5 DT — X effirllf /7 7 TRBLL
AR (HFEDEENE 500 L HIER (EERICHB IR0 E 5 0) OE%E ¥
BT 5, LT, Mt 27 OBLRENG, BELE A AORBE, LAAOME, BHEERKT
OME, HPV OME, b a vIC X 58 FEME, IEMOME, BEHEROMBEE W I ka7
MEZEET 5,

R 4-55 (BI) F7AVHDIOKDEFE

WL I F VR JTE 2F

W28 AT 72 BN 283,000 88,000
Jifi A3 AT 72 B 720 A 1,362,000 6,660,000
ki) 1,645,000 6,748,000

It 2 TIE, VAZOEBOEFTIZOWTEET 5, ZO, x5t X7/ T (o7
— 7 DMt R — DTN =T Ok AT ) LAY AT (DT N—T DRt A
DTN —T DMkt ) A7) OMEEEAL TS, iz, MEICX LT, &b L L)
SN D advair £V HORS TH D salmeterol O FEIEH 2 T2 WK EBRICE$ 2 MED
FC, VA LREVLETRT TV —RPRICHONVTHEET D, MIcERTLREIL, Y —
AEERORME, BRETAXy hoFRALEEERAORE, v Fv—0"FFA=07LF
oM, mEOKORIERORE, V/FrofMETHD,

ot 3%, T8Mz1kd21iE, BOBRAVLHOBEEZROFIZHE L T LW oL,
HHIFEML (anecdotal evidence) THH L ELNTVNHDITRENEEZE XL L ZANLEAT
5, LT, FLORRTHLONE I P EFRLHT2DICIE, ERETILENH Y, K<
FHE SN EBRO S L (T XM HEI YT, R L RHIRE, o mBE ) 2o
WTFEET L, MICBRET MBI, BRICHT D TG EONRME, ke 7 n—7F
AIVORE, h—T7R—NLLEFOMETH S,

WKIZ2OADL Yy A ZRTWS Z LT 5, UTITRFEAETH D,

THEBERE

TN —TREETH DL EOBERERMT D

c RHEM S EAOEWERHT D

- N & I HERR A D IR E S A R T D

- MR E BT RIE R EAN EOREL TV EINERLTWD Z EZFMRT 5

s HA R HBEETHL LB, 2O0ODEANRRANITR AL HITLE, TOM
FREL D E2HET D

DA KA ENFEHWICAERE TN E 20 & HE L, fmeE<
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Ly AL 2 OEARBEIL, GRZITENZ O W TOEMIZX T 25 12 F44E O A ME O AR
(£ 4-5-6) R, BALEFITENRHDLILENVZ2ONEIMNTHONWTEZ I LE
Th b,

& 4-5-6
TAEICE XD 30 HURATOBICT v a— LV ERATZEERFOREICIELMU ERELLEZZERH D
12 %% -5+ 12 P — 2+
ELA 488 503
RS- 1292 1295
ARt 1780 1798

BRI LTI, 22507V —TREETHL0EHETHLEFICONTEET L, To%H
WCEBWTEZLTWARHEIL, A=y Z7HERICH L THEZHRTY S KEEZAMRA
D 2000 4 L 2010 FEDFEREZ R T, 2 2D T NV—TNREETHDHEZSZDNEIMEVIM
TH D,

X 4-5-12 ERNNZVHIEROHEE

EOWRT Z 7h51E, 2000 4E05 10 T, B AR=w 7 ZOFERBZEML TS Z &
Wb, —hHT, HFOEZZ 7T, EORFDOARED L HIZEL TNDDNRD)
Lo FEMNEI DX, AORIT T 72RTEZ TN ZEICRD, LML, 20T T T7%R
THREMNE I DZHWTERVOT, BERHEr e LT, HIFfMEICER T2, 22k, #l
I >WTiE, BEE TH D,

PRZE 2 TIX, 2 ODEARPWNICE 2> TV D EHEILT 5 HiEicH W THET 5, £
DHETIE, A ZR’EHEEZH, RORT v 7AW ->T, POEZHEL TNV,
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AT w71 HFRFEBROREES

X 4-5-13 HIFE#HOR

AT w72 ROHKEEMIR LT, BLZEE % O (observed frequency) & #i7% %k E (expected
frequency) D EZRD 5,

ATy T3 FDEDFEERDDL,

ATy 74 ZOEEHHERTDS,

AT v 75 ATy TADBEDOTXTElLbbE D,

2 _ v (0-E)?
X=X

WIe 3 TIX, 1A " R’REHBOMMAREWVE, BIRENTZEARICKY NH 5 REMENH 5
[FE 72 RESE R 2> B IR S 4172 200 X7 DT v A A
TN DIA R EEER T T 7 TRBEL, TORNIRD I 2=31.38 BT KE W
i xEhOEZZR) THLLINEERIETND,

LEEREETD, O, LT LI,

[Frequency of Chi-Square

X 4-5-14 hA ZFEHKHAEICEITEI2

ZFLT, B LTHBT 5791,

ONTHEET L,

Chi-Square

K457 HAZFROEHNMBERE

A ZFeDIEHRRAE (chi-square critical values) (Z

BT AV =5 2

3

4

5

6

7

8

FEHNE SE 3.84

5.99

7.81

9.49

11.07

12.59

14.07

BB, Ly AL 3ERTHL,

Ly Ay 30EARBEIL, A—/LE%-oTWD 12 24E
DEFENS, FUoELAT TN EED, ZTOT—%% 1 HGB0@ULEDA—LEEKS TN
D1, TMEHBUIA— LV EESTWND | EWVIHBIATERLZMEREZIKLIC, ZOICITE#EN

HLMWE I MESTTLHMER TR TS,
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Ly A1 ELy R 2T, 20085 BEMIL T X LNIZE NIz o
WTONEFEB L, Ly A 3T, LOOREMMML TV A AL bRy 7l
DNT, 2ODRBRLZ T IV —nOoN T E2FET 5,

RIE1 DHANTIE, WOIWRZEH > TV D, IR O LR IEEIA &0 T &2 T 725
A, EENE, EEHONBICEBENERK (FF) R0 EiERT 5, €O, Zli Tk
ENBELBOND HEELTEIESHOWONLD A, BERITBRT/EEZEEHLTL
EOEENH D, £ T, 328 NOIEMRHIZHR L, ZOBEHICLDIT A NEEMTH DN IE
Mo FECLDT AL, BEHICLDT A NOEMEICOWTHHAZ, £ ORI,
DB ThD,

X 4-5-15 BERTANIBEIZT—4

ZoREAZE LT, B (false positive), {&F2t: (false negative) &5 HEELZ 78 3
5, o TiE, BB 15 A, BEMIT I ANE YT S, £, KIE (sensitivity), #
B (specificity) &Wo HFELFET S, LROE£RTHE, BELIE, FFZ2R-oT05AD
2L, BEBRBRENGHIZ T2 ANOEIEGTHD 14/23=061 THVH, FRRELIL, FF 2o
TWRWAD I S, BERRAENZMETE > 72 NDOFIE Th 5 290/305=0.951272 5, F LT,
Bty =2 (positive predictive value: PPV), [2MERYH1 3 (negative predictive value: NPV) &
WO HFELFEE TS, ERRORTIE, BHENTEREL I, BEERESBELTAD S b,
FFZ2F> T\ ANDEIGTH D 14295048 TH Y, EVERH R L 1L, BERBRENEMES
ST AND S B, FF 2o TR W ADEIA TH 5 290/299=0.97 12725,

D DOEERD DHEE, ST EHERICETIEERBHNTND, B, SR
ERHWTHEELZRBELT 5RO LR D,

BRE=P (TRAITHE|HLIFUDHY) =H5FHTTOBREEOR/HLIXLHT TORE

I LTI, e, Rk, RO, RFRZ, BIERTRER, BRPERY TR & SRR & R L
EEESERNALFEEZEML TV ANFMNTH D,

PRIE 3 TIE, MDA “RBEICOVWTEET S, b TWDXIRIE, Ly 223
DEAMBEE LTHbA T TA—=LVoE] ThoH, BAEMICE, A—LExEosTnD
12 FAEDEENS, TV TNEl D, ZOF—F% 1 H 608U EDA—/LE %
STWD Y, MEABICA =L EES>TVD | EVIBRTEHELLLUTORENS, 250
EHEEENR DD L EADNE I 0EBEXLMETH S,

X 4-5-16 A*—)LICHT BT—4
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CIZTIEH, ET, LA EU EDOA—LERSTND ], BABIZA—LEESTND
WM. THD L LTEBAOHRBERORZIEMRT D, KRIZ, BOROEE L L, ZRK
SN LICERSES, LT, Ly R 2 TEHLEIA R/ (WA FMEITH 268)
RS, TOMENA ZROEHRIE L ST TN D,

@ #&

BEFR 3 FEOHBETH DD, Hitlk LTEGEBFERESNTOARY, LR
5, BI&E, VA 2RTHEEREICHVON, BREBOPICE A BT 5, 2 1E, Hxt
YA, RIBU A7 ETHDL, Zhbld, ER, EFRECHVONTWOHRIETH D,

SHICHMEWICAD L, Unitlo L y 2 1 OFENS, LTFO L9 RRMEO Iz
THEXM LN TS, BEEEBRIICHOWTEERRETS 2LV ZERILHERLTWS,

x4-5-8 (B1{) THAJVHDIORDFEHE

VR fOE 2 e R fil 2

Jifi 23 AT 72 D N 283,000 88,000
28 AT 72 B 72 A 1,362,000 6,660,000
s 1,645,000 6,748,000

Think about this situation
BONX—=YDTFT—HE2MEHA LT, BERHAAZGTEZTNE I OMEIZHONWTHE
ZTLTIEEW (BN, BESNDEZ),

a. MRIEFE IR FH IM A AR D RT VT T A, RICHESN TV T — X & ff
LT, BlzHf LT EEn,

WY : 283,000/1,645,000=0.1720 17%, JEELE# : 88,000/6,748,000=00130 1% 5
W DK 1T R ANC 2 Y, FEBNE R DK 1% ISR D T LD, BEER DA |
éﬂﬁﬁ/wl?‘i@’??“b\é:%iéo |

C. MESINTET —XIZESNT, ROXEFERSIEET : BHEOBESR L, BrEoIER
AT N A2 D A REMEDS _ fFI2 0 97,

® STEAM

STEAM NEMINT-HITOHNEFITR 720,

@ Jngsz29

T I I N ERINTCE T OCHNRITR SR,

(5) T~

@ 2HRUEDHLHEEDHZL

(T TYANT—XOR) (F1%E) T, BEofE, SHEROME, A—1o
REHROMER &, AEOEFICEBENICEbAMELE L b, ba vIicLolEMER L
DOFLERE, B AORER EORA - ERICEDLAMER L TEY, MEOREIXS
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HTho, FEOEIFICEEMICHDLIMEABET LI 2B LT, BHFNRARRSHIE
DR T TIERL, EFEOHETZEDLDICOVWTRETERAENEZIEIATHSE LEZL
b,

Fo, TNOLOMEOL L NEIEZRRE (authentic problem) & 72> TW%, filz 1L, &
OMETHD, 7 AU IOETIE, BREHRICELT, Erofrs 2MEREETWS, =
ZTIE, BEENAEICENINR»o7z, EEIZHSTFFNIY LiIF b, ZHASMD
FEANLHEAINLTVD,

KEO O TIX, BEEEOREME, YR, Fh, € oMo N DG FR RS
RERBELAFELN TS, (FR)

frR B OEHICE L T, BLICELEMNH L, 195344, mEmFHiicesnwe, ¥
a—YTMIZNV N BORERIL, T7IVIRT AV AANOTA T Y —|ZEHIEOHRE
TL7, 2O, BEHRBIZT 7Y BRT AU B NEWieh oo, 691,797 Ad 7 v
NCEROAND D5 % 165814 AR T 7 U ART AV ANTHY, FEFEEEME 21,624
ANDY A RNIIE 1,115 AT 7V ART AV AABREEN W, EEEEMEDY
AR b, BZELL T X LIT60 AOEFENETINTL (L2rL, AAET 7 U IR
T AV NOREHFRBEOLRNL, &5 AORICEIN TV, 12 N\OEBEORHFEOH
W2, 77V H0FRT AV BNTEEN TR ol
[Think about this situation]

a. 7N UEIONA NS EERIC 12 NOREEFEBEZEALL LD, TOREKERIZT
TUNRT AV DANN2WERE EDO L HICHE, FHEHETE 572590,
TE DTS DFEERSIT LRI,

b. H72721%, BEEEBEME YV A MIT 7V BRT AU A AN LI ALDWNRNODIE,
BRIZTICE DD EEBEZ D20 EE S, e bR TIIR O %2 K
HHRED, HRT-OBRETR— T 572DICED LD RN RHTE %0,

d. EHERESEHFTIEITA 7Y —DOFRHREFB LI, =4 7V —OR#ELRE- T2 L
B 2 MatB 250 2 5k L TS 72 &0,

T AV IOHBIZENT, BEX 2T R D 2VWREEOMBEIZONT, HEtoFEEoh
T, FRPOBVMETTWDHNEEENTHD, fhtaodh T, IBrLv) LEbhdFE
a2 PHMICERTHREDERE L HIT, £ B L X 2HFENRIBILICE SN T
PR TEDRINOBERBHFHFTE 5,

Q@ MRELTOHBEDES

ZOHFET, TRELTOHBNER T DRI TWD, B2, B, B
PE, B, FRENREZO—HITHD, Fi, HillavF v AL AEY%E (COVID-19) D%
Wiz % PCR AR L OPUREEMRAIZE LT, BT, BN HEIZGEEIZH N 5,
BMENRBWRECTHo7ZE LTH, BETHLIOIIE, BEE L THEEN/SETCLEY 2208
Lo o, BHETHDIOWIZ, BHEELTHERIHTLE>ZEnHD BB, 29 L
AREMEZ B LN D, RAEL2EH-o TV EWVWIHIHABRLETH D, ZOHFETIE,
MERELTHONE, 29 LEABNPERTEOMRIIR-o-TDILEEZOND,
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@ VRVERZDEEZELLTOEE

(7 IV ANT—HOMIR] (FL1E) Tk, BIGZ2) A7 %2 5EELEE2, VA
7 EHT AR ONTEE LTS, flxiE, #ixt) 2A7IKTF (b2 7 V—T70Hxt Y
AT DT N—T DtV R 7) EFARY AT (DT N—T DRkt AT o 7 —
Tt 2 T) ThDH,

INHLDY A7 ZRMZLHEEELZHNT, BFICKHT LY A7 OB E# 2 5 BN
EINTWDAEDHBEEN, flx1E, MEOHI LW 2EHEICX LT, kb I<AKEH
% advair & WO IEOFIMER ZH#axt ) A 7 OMxt Y A7 ZFEICHAT D L0 D BEN R E S
NTW5b, ZOFYTIE, Mt A 7K TFOREN 1131 N—k T —IVRA 2 M H/h
SWETH LD, BMEHOREBII/NENWEZZ L0, ) A7 OfEIZ21 THDH Z
E D, advair 127 £405 salmeterol #RAH L7254, IRALZZWEAS LY, 2.14%, RIME
ARSLHEEZEZDLILENTED LV SHNET LI LIChd, Hix e TG 22 DI
ELT, BAEW > TVDENRBHTH D,

@ PUoRLERYRLTAVWRIESES
(hT7 TV ANT—ZOR) (F1FE) TIE, 2 cREEERY— L LTHEST,
HEAEOPTHMA LN, ZEEZEAL TS, £/7, Ly AL 2I2BWT, A RH
ZRDDIZDIZ, HMIFFERZRDTWVWDLIN, ZANL v A 3T, 2 00EENPMLTH
HEBRIEGAEDETHL EERSITON, FHORMENERTE IR LRHFHUTH D,
(HHRZ)

3
1) a7 oRFCET 2FEMT, DLToXMesRanizn
CHREIREZ (2012) . KEIZBIT DV Y ¥ 2T A~ORE. AR THE P2, 940,
19-22. https://doi.org/10.32296/jjsme.94.1 19
- EH B (2012) . KEIZBIT 52— B U ¥ 2 T L~DFEHE —Common Core State Standards :
TR —. AABFEE RS, 94D, 27-30.
- EWEAE (2012). KEICBIT L — B U F 2T A ~DOREZE — Common Core State
Standards : Y —. B ABFAEEFF R, 94(1), 31-34.
2 ) The Conference Board of Mathematical Sciences (2010) & The National Center for Educational
Statistics (2011) DOF&EFRIZ L D L, BE DK 5.8%D KFAAETZT 2, WL, WEY
EBEETOREa—AEZEEL TWDH, college Tik, £DOHEIEN 1.8%IZHD.

4.5 M5 A - &EXHE

Hirsch, C. R. (2016). Print and Digital Curriculum Design in the U. S.: The Case of Transition to
College Mathematics and Statistics. 13th International Congress on Mathematical Education,
July 24-31, Hamburg, Germany.

Hirsch, C. R., Hart, E. W., Watkins, A. E., Ritsema, B. E., with Fey, J. T., Walker, R. K., Keller, B.
A., & Laser, J. K. (2016) . Transition to college mathematics and statistics. Columbus, OH:
McGraw-Hill Education.
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EEIEE (2012). KEICRBTD2HE—H ) F 27 A~OFR. AREZHEFRE, 940,
19-22. https://doi.org/10.32296/jjsme.94.1 19

HHR (2012). KEICBT A —H VU F 2 7 A~DFiF —Common Core State Standards :
PR — . AABCRHE Y REE, 94(1), 27-30.

PN EME (2012). KEICBT A —H Y % 27 A~DFE —Common Core State Standards :
TR —. AABFEEE RS, 941, 31-34
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46 A4xXYX

AX ) ADFRHHE IS~ 165% T, £ D& THF (Yearll) (ZGCSE# 5 (General Certificate
of Secondary Education) %32 J %, Year12,13iEsixth form& FEiEH, B H %2 & 0 B 72 27H
D, GCE-AL /L (General Certificate of Education, Advanced Level) £ 721XASL ~/L

(Advanced Subsidiary Level) %=1} %,

HES (2013a) (2 XhuiE, sixthform 2BV T A £721X AS LUV (A 1T 2 417,
AS I 1 AEMoa—R) ZWAETL4EEE, 2EODLT M 13% T, D 80%IL GCSE Dk
B (A%, A, B, ..., GOIBLD) A*, AlZo=4EETH D, BOAEDOIERIT 10%55,
C DAEFEOESRIT 1% R THDH.D LLFOAEEN GCSE DEEFH a—ATELRZ Liddh b
W, FNIEBCOERIZE S TEHAELRARTHD, T7hbhH, AIASLLOHY¥YE2 XD
ODTROENTZELNFEEL TV, o, ZTOHRIZ AIAS L)L DB FDONENEFD
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TR ELE 20 TAICWD) ZXRICEHIT b,

HLOWERRR FIcX> TEARITER D) & L
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B, EVXRR, SRR EEFIEO LT OAMEE
FEaxgE LTHEL TS (HEH, 2013a),
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(1) HEEOHME

HEE4L : AQA Level3 Certificate Mathematical Studies, 2016, Harper Collins UK, 400p.

Z & : Helen Ball. & Peter Ransom

& & : Core Maths E #7052 1% 5 ¢t (AQA, City & Guilds, NCFE, Pearson Edexcel, OCR) 73
FEhi L TWD (2019 ), oWt ROHAREIL, ZTBREOKRDHZ V> AQA D Core
Maths & #% 7 5% Mathematical Studies ICINFICHEIL L 72 #H B ETH D, AQA DiER
ORERIE, ALTDOEEREY ThD (AQA, 2020),
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Bx&5 2 &, #LHmRaH
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T T 4 INT I =T T T ERGWE, BoBE, BB
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NTWs, vk, RELEREIL 180 K & STV 5
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3 | [l E AR 5 1
8 | VT4 HILIRRADH

1 | #EETeY=s b 4 17 1
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O ENEMRA
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%, BINLTIE, AQADRBREHIC/RSNHAE ZLIZR>TW5D,

1) AEHOFEBEZOHT

FHOFHEIZIT, FEEBENERFEETREINTVD, TXTOHIZBWT, %8 BER

172
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BlzaX, T887%= FMELEYE) © FH1HEH HE OFFBEEIROEBY TH D,
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LTV LG EEFFELHMIT L TWVD,
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EZIC, ROFEmPRT LN TND,

LLFOHNSE —D2%RY, 7T AAAL FEGHFLAWVR I,

1. vy R4 Y vy 7 #EkZE B E @ Sebastian Coe (2, (T4 Y B v 7 NehE ~72)
1896 FOLIEDOSMEK L A X VKL OBFREZ R THEARKEZHI < Ko ICEEN L
T 5, WL H2ERELERONZE S RHBEOBEIZOVWTIHELAWR I,

2. A XU AKBRITIC, 1066 FED~A AT 4 /yxwﬁb\m%@ Wi L ~L & RRIR
EORBBRERTEAMAMEZH Ko CEHENTZ LT D, Wi EaEA bz 572
B ORIEIZ OV T LAV R S,

3. BRTIIMHET, A XV AEFRKHFIC, ALxOT TH LT 034 2O HIRERH] &
ALSLVRBROEREOBBREZRTEHAKZH KO ICEHENTLET L, il 2%
BERONE D RMHBEOREBEIZOWTEE LA W R I,

ZOEMOKIC, HAKE D L ICHBOM®E, FEARMIIN TS, F 28 TiE, R
_zﬁﬁf“ﬁﬁawéﬁé IZOWTEF LADLE# T, HBAREPNEAINLTWD, & 3 Hi T,
[EAMFICBIT 25%) o Ic#ERIHET LN TWDS, £Z Tk, kO4 H GDP &L
L GDP KT H2EHEOEALFEOBAKN BRI, TRENOHEBICHET BN R I N
DL, WOZELIZHONWTiEmT DL IRODTND,

bl a I ARMT, BRMEEORFERIIZOWT TR EZT D X OKBEINT L
T 5,
1. Fo#wAkER N Tho e bREEHICERE L CTWAEIZONT, ZOHME L HIZHL
A E W,
2. FoOBAKAERNTH2E BREEICET L THARWVWEICSOWT, ZOMABE L HICEH
LAWR I,
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3. Lo#AMRKEMNT, 41U R (EU T Wh) o4 H GDP ODEA{LENR+2.6% Th
ST2GE D, GDPIZX T HEBDOELRIZONTEHELE VAR I,
Zo [EEiml 0% T, BURERICETL2EAN LRI TND,
3) FRERYRYVEZEHRLEZER

BRI F—ARET 4, 7avc/ FI—7, BVRVRRTOLNLTND, F¥—RAR
AT Tmayes N — 1%, HakE T, #EEeEE ) OMBERRRE D T o b
ZEELIEGOTH D (NEFNT ER), IRV IEVIE, BOOFOZHT 57200 H DT,
FHOBHICHOLAEAHA LT 2T 2y 27— MR3bH Y, 3EMTIHMT D,

Q@ BEMTHOER

1) Ts&i#/1 (Discussion)

FEIICHR 12 L 20 [Fam) DBREIN, HEMIEHEZREL D, TEwm oxtg
X, iR EREHF T L2 L, BARINTREOMROFE#ZSLTED, IBVIE-720
THZL, WONTVWLIEFONEORMERD D Z L, FEHNELZMOFELZITIENT 52
ERETHY, VIFTARAAL MEFELE IS NEDNEEBIZIRIIN TN D,

B 1) TS5 & E#HSAM OF LHOFHET, v Ford ) vy 7 ofFHERICEE-
T ANADHEOSHOFEBETERSMEZFIRL, BIROFMPEHSMICARD &N
DA E TR0 T

UFOHFRNE —2%EDY, 7T AAL FEFHELAEB D,

1 202F7HOK, HRIEVAV U E Y 7 AXZ T AZWizE LE S, ERSMIZRD
EOBMOBIZOVWTEHELAEWVR S,

2 202 ou s RyA Y oy s T, BEFBERAZBELZE LIS, £V &Y, i
F, 100mED K 9 22 H OFLEN IEHDMITRDNE I DOV THEHLAEWNR I,

3 HTHRyFUIWDHELL I, HMPERSAMITR LMD B HGIZONTE LAWVZRIVY,

EHRSMICRYZIFELEERTLEL I, TIrEXT-HANGFELADNLD L E X
LD, ZOZEICEY, EROAOMFEN 2 EMZIE WS, Z0&EmD%, 1E
HLOA O F R R AT STV 5,

Bl2) THE3FE AEbHY) OFLHOFEET, KEBEREOEIZEOLIBRER Lo LD
TV EEZ 2MEEZR L, TOMEZMETL7-OORESE LT, fTa HEIX
330ml £ 951 b MEEZTEZLZTLE TS e BAEEEOED H LT W
BT %) Id RICEHEDLEEORMELD RS T D] 2T 720b0 i)

3I~ANDTN—TT, UFDOZLIZOVWTEHELAB I,
1 EDXIRBRBIRDEITRY 5 DD

2 cxMIELEIRBIZEND, FHIERED,

3 dEWELEIRBIZENDL, THIXRED,

c b dDMOFEWHRE RN S RITRIER SR,
BOEREE, icED X d REEEZFFOIEAS I I,

EARIEDEEM S D,

(62 B N
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FERICET2RBELEZYE TS L &I, REDKKE L TWD, ZDikmD%, SLITIE,
R, M4, AAERET LN, LEME (REHE) oW THEEL TN,

2) G—RRAT4&ETODTY FI—H
KERICT—AAAT 4 7uV=7 NU—7 8NS5 H1EIT, FEARCED S E S
DFEENRMEESN, ZRICHOVWTERTILO, BHIFHATE ) LA — FEICY 25 &
IRRKBDEDTH %,

B13) T 5® IEHHM] OF—AAZT 4

A —Fy NTaAA ZE, FEEEER 18.7Mbit/Fb 5 22.8 Mbit/fh iz m k&,
[152Mbits/Fh /< v &7 — 0 | 1% 24 B[ T 132.6Mbits/ & i dk, & Fis L TV 5 DIz
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Vo eFm LB D5, BHEERMEZZATHRNVE, ZOLIRERICHLESNTT B A HZ
HBBSZLIZRD, BUEFEXMEEZRLIZUTOREZ S &I, FBEEKMEICOWTOM AR
M E ZOFEFNRERT LI EEED S, (FR)
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Bla) T 3= HELY] o7y hUu—7

OQAEDOKIL, 520D AN E, ZRENOI O OED Y
L TW5D, ZOHIEIZ, L sixth form college % {E
DT ot FlcEREEDS Z EIFFBE S TWY
PV, EZICETHDI VD EIRE LRIV,
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@18 {4, I e R—=F LI s A XA, KD OB PREEC DU T HLRE 28 Bl
ERWE L, TORE, TOT—F2Thbd, ZOREE EIZHFNET VEIED 7230,

4-6-6

77 —OEANIINEIR LD TH S, TiE, KD O S s & BB+
D2HbDThHD, FTORIZIT, MEELEERITRINTWARN, EESLEEENF 7T —
DIEANCE 2 E D I RET LR S0,

4-6-7

4) AEOERUYFEL

@ #Et

AT 2NBEZ > TV L DITH L=, H4E, HEE, HO6E, HTIETHY, #
BE2ED 30%I2Y4 725,

4w Hx o7 —2 ORI 54T C, 4 v 7 + —~ A RHERBHDbIL TV D,
COHBETIE, U SNE, TRV EZRLTHELEZY, WEERELEY, EENE
MTHDLINEIDEFM LTIV T 52T, EORLEEREZHRDEICH, BONEE%
ERRT2BICHbEETH D] £ LTS, £, U0 E, THEOREEZES) W
BOBERICHLIBHERAT S MBELZRBEORAT v S ICHEL, BUREXTIEFLT
2] TEEHERIBIIZH ESWTHRAE - FAHLERRDL] 2L THD LT 5, HEtZBRLT, BE
B LR ERNIER END, £ v 7+ —~ AR D 562265 %,

Bl 5) WOFOTEIL, IR 72720, 2 82EEINENLTHWHHICL > TN
MR ZHEIE LT T D52 G0EREIToLEED RLE ) ICHT 2B L0k
Thod, p:iRY FICBET HIGE), c: SUCBT 2158, e: EORELE, | ERELE
W f e, mr BEHETHY, BT, pefi, Y FOIEBTEL S E2K U -k
DETHD, TEHITATT AT T T, BHEILMELIVEISSESHRREI ] L0 HD
i%, P (descriptive) 7, LB W22 ZFE LAV R SV,
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il 6) IRDFIL, HOHIBON YT DI A 7 VETHLH, ZOMBOELEE & LT,
HFHRICHEE T 2R ELEENTAHAL Y, FORICER LRIV,
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D720 D D>
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CENTFF VAT ALENTWARWNDL, 2ZOZLI2HRT-IZED LS IZEBE L TWA D,

= 4-6-9
1] 7) 2002 4£, New Scientist i5i%, ~ ¥ —1 22— EIIAFETIERWERUTZ, EALH

HWERMN 12 THEeL, TOZLiFaay hAETIA ARV X EE & 7=7,

2 NDR—F > REHN, A, AX—ag BHIFOERZITHOELZL A,

250 [A]H 140 [AI RN 72, 2D Z L IEfE=R 056 THDH REETHINERDLI NG,
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FlEE? ), TI5%ME L2230 L L7912 o7, b & fitsiL? ) (1 kFREXEZHWT
) EWVWo Tl EGRbDTh D, MEMEIZITLRARLLND,
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BIAN R b EODIZEND,

5] 9) 2015 4 9 A IZERITRMESFIL 0.5% 7
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LEDSTHNATVD, [HI3®E RELV] o [F1H E7 /Wbl CLYNRY 7
0—F% L TWafh, 230N HEMES CHEAICED L ERL/TY EFbhn T b,

@ JnoszvY
Wb T,

(5) R

O TAEM OEBSZEELTIHHEOERM

MEH A TFHBEEEF] O XS ITHFONENFENTEICEBNTS, ~ZRWiET
ik, ~ZMAT 2 HEO LI THEM OBEZBEICIEZ TWD, EENZ oHRE
WCE->TIEHLDTFETLINEICHEL X, IEMNRMESHOZEZORICHERTRIND, £
DFEFILTZ LD THER L O THD, NROHMGEERD D Z L2 EK LzfviL, THEE )
DHIZHDIAENTWD, P RBEME L HFIEMOBEZIITSEL LW HT, HERD
B SEPREFROHEBEICL > TSEIRD,

Q@ BEIZCEITH2FEBMELTOHEE
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ﬁ%%%%@%ﬁ@%A#tsz<@mﬂ%éo%m:ﬁbf,$ﬁﬂ%i gam) <
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b5, %&ﬂiﬁxiﬁéfmﬁ”ﬂ@f WHZRET D LT DL, BFEAREFARICTEK T 2 1K
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4.6 M5|H
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5. ChHhoDERMFELEEICEHITIREE

St HRE LEZEEDY L, 74T R, 22—V —F 0 R, A XV R, T AU TOHF
EHE O EEI, Tl oo A NV ABIYEDO MR R T I v s OB 5E 2,
INENOEHIZBT D, b 0REBBFHAECETIRELZHE N2V,

5.1 2020 FRKD T4+ VSV FIZEITHEBRBABTOENHLHZ
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Wiz 72Tz, Joutsenlahti i, FIKOEE XL FHICHE O OREBTFHENLE Th
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MBS — LR EOBTHEMPEEND, NEROHREIL, KRELTINETED O
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2T 572012, BENZHRARSECTEBZT L L2 BT D L5 AR LOTFHE GBI
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Kilpatrick, Jeremy, Swafford, Jane and Bradford Findell(2001) Adding it up: Helping children
learn mathematics. National Research Council. Washington,DC, USA National Academy Press.
Perkkild, Joutsenlahti & Sarenius(2018) :Peruskoulun matematiikan oppikirjat osana
oppikirjatutkimusta. Teoksessa Joutsenlahti, Silfverberg & Ré&sdnen (toim.)  Matematiikan

opetus ja oppiminen. Porvoo: Niilo M&ki Instituutti, 344-364.

5.2 Mathematics Textbooks - An Overview and Future Directions
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Mathematics Textbooks - An Overview and Future Directions
David Barton

The aim when writing a mathematics textbook is that when published it should be comprehensive,
mathematically correct and authoritative, pitched at the right educational level, and importantly, a

joy to use.

The curriculum

| believe a textbook should reflect the curriculum (the content of what is to be learned) rather than
be driven by assessment. The danger of building a text around assessment is that it becomes too
narrow, and overly influenced by the most recent external examinations. Instead there are other

publications that help with assessment: revision guides, workbooks and so on.

The author needs to research the curriculum material thoroughly, and make sure the contents of the
book are a good fit to schools' teaching programs. Close attention should be paid to developments
and innovation that emerge through professional development opportunities. The author should be
aware of trends in the subject, as espoused by curriculum leaders. Most textbooks, particular new
editions of existing texts, are commissioned as a result of changes in the curriculum, so the

manuscript needs to address these.
Structure

When planning a textbook an early decision has to be made about how it is organised. In New

Zealand we have a curriculum with several strands: Number, Algebra, Geometry, Measurement and
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Statistics and Probability. Arranging the book by strands isn't necessarily a teaching order —
educators may choose their own — but it helps identify material, keeps related content together, and
assists navigation through the book. Within a strand you need to identify prerequisite topics, so that

if B depends on knowing A first, then A comes before B in the book.

The arrangement of topics in the book needs to be consistent throughout. Not every chapter will
have the same number of pages, but they should be comparable. Most authors tend to be either a
"Clumper” or a "Splitter". A clumper takes related material and combines it, ending up with a
limited number of fairly large chapters; whereas a splitter keeps chapters fairly short, and there are

more of them.

Design

Colour should be used in a purposeful and functional way - making it easy to identify design
elements, with an interesting magazine style layout rather than full pages of text only. Using colour
constructively helps users navigate the book. It helps to use coloured chapter tabs using the chapter

numbers to match answer locations with question locations.

Interest factors are important - these can include puzzles and investigations that are scaffolded, or
open-ended. A magazine-style layout works well, being visually appealing and avoids page after
page of dense text. Photos add to the overall appearance.

Icons add for interest too — making it possible to add side observations or advice to students. They

can indicate where there is extra material.

Content

Within the text these elements are critical:

Worked examples, set out clearly and that provide guidance for the exercise that follows
Graded questions in exercises, so that students progress from straightforward to
challenging

® Answers, to every question. To control the extent the answers can be brief, and this
provides an opportunity for a Teacher Guide (a separate publication) that has full worked

answers.

Writing
The author should always be mindful of the target audience — their age, interests and where they
live. Questions and examples should be in a real-life context if possible, relating to the country in

which it is published. Questions should be realistic, using up-to-date prices and referring to current
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technology and products — in a few years' time a question about petrol prices could well be out of
date and need to be reworded to cover charging a vehicle electrically. In the same way, questions

about DVDs for example are no longer relevant.

At the same time the text needs to avoid gender stereotypes. If possible, use a variety of
male/female first names and pronouns, and in a multicultural country, provide a good spread of
name examples.

Be careful about embracing technology too closely. A text isn't a software manual that provides a
recipe of instructions for pushing keys in sequence. Some technology dates quickly, causing a text
to be dated too. Use technology to produce the book, but the text has to be about maths, not about

technology.

Watch the extent as you write; no-one will thank you if the book is 100 pages longer than it should
be.

It is critical for students, and teachers, to have confidence in the accuracy of the book. This can be
achieved by having an expert work through every exercise, produce solutions and check these

independently against the answers prepared by the author without being influenced by these first.

The author should be closely involved in the production process, and use an equation editor, such
as Mathtype. The manuscript should present equations as they are to appear in the text - for

example instead of 1/2, put % where required. The publisher should engage a specialist typesetter

who is expert in working with equations.

Keeping on top of detailed decisions and mathematical conventions is important. Insist on
correctness, such as presenting variables such as x in italics. Specify styles in advance, using the
correct mathematical symbols. A good example is the 'negative' symbol, used for integers. This is
not the same as a subtraction symbol. Over the years | have seen all of the following, including
hyphens:

(-3) (-3), -3, -3, and 3.

| prefer a raised en dash, the final one in the options above.

In general, decide on a style convention and then stick to it consistently.
Future directions

The world has already gone digital, but there is still a place for the physical (printed) book.

Assessment is likely to continue to be written, and so presenting students with a sequence of
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true/false choices, or multichoice, or typing in a short answer doesn't prepare them well for

presenting their answers. Students need to be able to write down a chain of reasoning.

My books have electronic versions, optimised for classroom display on white-boards. They can
also be opened by individual users. Hyperlinks are very useful — for example going directly to

another page, or opening a spreadsheet or app (animation) that is referred to in the text.

The great advantage of textbooks will continue — providing a resource or toolbox of explanations,
exercises and coverage of the curriculum using interesting material all in one place. The classroom

teacher can't reproduce that.
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5.3 The Systems and Trends of Mathematics Textbooks for Primary Level in the
United States
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The Systems and Trends of Mathematics Textbooks
for Primary Level in the United States
Akihiko Takahashi

The United States does not have a national academic curriculum like the ones in Japan. It is based
on the idea that education should be considered amongst each region and should not be intervened
by the State. Therefore, there is no national standard or certification system for the teaching content
and materials of mathematics.

However, in an attempt to change the current situation in the United States, where students' academic
level in mathematics is struggling to increase international wise, the Common Core State Standards
(CCSS), proposed a common curriculum for mathematics on June 2, 2010. Various efforts have been
made to improve the quality of mathematics education. Of course, this common curriculum proposed
by the CCSS is not legally binding, but 46 states and regions initially adopted it. Textbooks that
follow the proposed curriculum have been published one after the other.

In this paper, | will focus on the following four points regarding the trends of math textbooks in the
United States after the new common curriculum proposal by the CCSS. | will be mainly looking at
public schools in Chicago and San Francisco.

a) An NPO that evaluates the textbook, EdReports <https://www.edreports.org/>, proposed and
operated as an alternative to the official national textbook standard.

b) Free textbook sites attracting attention as an alternative to traditional textbooks published by
publishers.

¢) Online teaching tools, such as SeeSaw and Nearpod, allow users to create teaching materials and
teaching materials that are published on these platforms.

d) Online site that supports individual learning for supplementary lessons, homework, etc.

EdReports

Proposed by the National Governors Association Center for Best Practices (NGA Center) and the
Council of Chief State School Officers (CCSSO), the CCSS suggested grade-by-grade contents of
mathematics that the students to learn and the list of mathematical practices that the students
developed through K-12. Like the Japanese curriculum guidelines, the CCSS provides only the lists
of the contents and practice. The states, districts, and schools have to make many decisions, e.g., the
amount of time spent on each topic and the order of the contents to be taught in each grade to
implement the CCSS. In addition to what has been said, the proposed curriculum was not officially
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published, which meant each state education committee and school board had to develop specific
teaching plans and materials based on CCSS. Before CCSS was proposed, each publisher and authors
decided on the contents in most textbooks because there was no unified curriculum in the United
States. It is not always possible to say that the contents of these textbooks covered all the needed
areas like the Japanese official textbooks. Based on this situation, immediately after CCSS was
proposed, EdReport https://www.edreports.org/ was created. EdReports is an organization that
determines whether textbooks are in line with CCSS proposals from a neutral standpoint. It was a
milestone for the United States, and this institution should determine whether the textbooks
published by publishers are in line with CCSS content and publish them on its homepage. This third-
party organization claims to make a neutral decision based on a grant from a leading American
foundation (such as the Bill gates Foundation). Although some researchers and educators do not
agree with how they assess these textbooks, the educational board of each State that has adopted
CCSS seem to refer to the results of EdReports when deciding on textbooks. However, recently,
states adopting their own standards different from CCSS have been increasing. Once again, the idea
of allowing students to have equal opportunities to learn under the same national academic
curriculum is beginning to fade.

Free textbook site

While there have been different movements in developing CCSS-compliant textbook materials, new
movements aiming to achieve equal opportunity in education have begun to attract attention. The
pioneers in that area were the teaching plan prepared by the New York State Department of Education.
They created a set of textbooks, teacher's instruction books, and children's worksheets named
EngageNY. This site <https://www.engageny.org> has all CCSS compliant Mathematics and English
materials for all grades free of charge. The curriculum was initially created for public schools in
New York, but it is used in many schools across the United States because it is free of charge. In
addition, teaching materials based on this curriculum (printed and bound textbooks for children, etc.)
are sold by publishers to schools as Eureka Math <https://greatminds.org/eurekamath>. Following
this trend, Illustrative Mathematics <https://illustrativemathematics.org/about-im/>, which was
developed by Bill McCallum, the primary author of the CCSS, and his team, has made Junior High
School (6-8" grade) and High School (9-12'" grade) textbooks, available online for free. And
elementary school (K-5" grade) textbooks were released free of charge in 2021. This publisher,
Illustrative Mathematics, was an NPO corporation in 2013. It is registered as a company and operates
with grants from leading American foundations such as the Bill Gates Foundation. Traditional thick,
high-priced American textbooks are still being published, but the appearance of these high-quality
textbooks and teacher's resource guides provided free of charge have affected the American textbook

community.

Online teaching material creation tool
The COVID-19 pandemic has attracted attention to tools used for creating online teaching materials
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such as SeeSaw <https://web.seesaw.me> and Nearpod <https://nearpod.com>. These online tools
have been developed before the pandemic based on commonly used presentation tools such as
PowerPoint and Google Slides. In addition to their original functions to present resources and tasks,
they add capabilities in distributing worksheets to each child through their gadgets and comment and
react to them. These tools have allowed teachers to share students' responses to the class by
projecting them on screen. Therefore, with a bit of ingenuity from teachers, the teaching materials
developed with these tools allow teachers and students to interact in online classes rather than the
teacher talking unilaterally and enable teachers to look at each child closely. In addition, these
teaching material creation tools also have a library function that allows teachers to publish their own
teaching materials to share with one another. These libraries include teaching materials for every
subject and grade created by both teachers and professionals. Some companies provide their
textbooks for a fee through this library. Since many American teachers freely decide on their teaching
material, these platforms have become very popular. Many school districts have provided all their
teachers with an account for these libraries.

Online sites that support individual learning

Along with textbook materials, many schools use online materials that support individual learning
for children. For example, STMath <https://www.stmath.com/elementaryschool>, a website where
students can learn through games and puzzles, became popular with both teachers and children.
Unlike traditional paper-based worksheets, scoring and feedback systems are computerized. Because
the scoring process is done automatically and we can see the learning situation, teachers can focus
on dealing with students that need individual support. It also has a function to select tasks according
to the students' reactions, so you can go back and review what you have already learned if necessary.
These are websites available to schools for a fee, but they are popular because they enable more
efficient individualized support than before.

Future tasks

As mentioned above, in the last 20 years, math education in the United States has evolved from
paper-based to computer-based. The shift allowed us to use various platforms such as Google
Classroom. Recently, companies like Microsoft and Apple have started to provide platforms that
enable students to study individually or collaborate in group work at school. Online teaching material
creation tools such as GeoGebra and SMART Board are also evolving by adding functions to support
online learning. Given this situation, more teaching materials are expected to be provided online,
free of charge in the United States. With the given situation, the demand for tablets and PCs among
schools will accelerate rapidly in the future. The improvement of the handwriting input function is
expected, which will be beneficial for Japanese students since not many Japanese students are fond
of typing. With this improvement, students' notes can also be saved as digital files, enabling a more
efficient evaluation of the learning situation.
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On the other hand, since so many teaching materials are available to everyone free of charge, it is
crucial to think about who decides when and what kind of teaching materials are necessary for each
situation. In the past, textbook editors made suggestions based on the average academic levels of the
students, and teachers taught their classes based on that. But now that children's learning evaluations
are easily carried out with the support of online systems, it is up to each teacher to decide how to
select from a wide variety of teaching materials and present them at the right time. It will be critical
to provide more professional development opportunities for teachers on lesson planning that
maximize the students learning opportunities by employing a variety of choices in materials to
support their learning.
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American Middle and High School Mathematics Textbooks:
Current Situation and Prospects
Tad Watanabe

The school system in the United States is not centralized like in Japan, so the school systems and
how subjects are organized may be different across states. Therefore, there is not always a distinction
between "junior high schools" and "high schools" that are common in the United States. It is often
considered that "junior high schools" corresponds to middle schools (6th to 8th grade) and "high
schools" to high school (9th to 12th grade). But there are states and school districts that include up
to the 8th grade in their Elementary Schools. From the point of view of "textbooks", up to the 8th
grade, the grades are treated as "subjects” while in the 9th grade and above there are “subjects” such
as Algebra 1, Geometry, Algebra 2, Precalculus, etc. that are based on the content focus. Therefore,
in this paper, I will mainly describe my findings on the current status and prospects of American
textbooks in grades 9 and above.

In high schools in the United States, it was common until about 20 years ago that textbooks were not
purchased individually by students but were "rented” for one year from their schools or school
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districts. Therefore, a typical textbook had a hardback cover, and students could not write in the
textbook. With the development of ICT, many publishers have introduced digitized teaching
materials as part of their textbook packages, but these digital teaching materials were initially used
by teachers to show them to their students using smart boards installed in their classrooms. These
materials are increasingly placed online and evolving into something that students can actually use
in their classes. Furthermore, there is a continuing movement from printed and bound textbooks to
eBooks with all teaching materials digitized. Some of these eBooks allow students to explore
mathematics using the apps included in the eBook, while others allow students to write answers to

exercises.

The digitization of such textbooks and teaching materials seems to enable the development and sale
of textbooks by organizations other than major publishers. For example, the State of New York has
independently developed Engage NY (https://www.engageny.org/), a curriculum aligned with the
Common Core State Standards, for all elementary, middle, and high schools, and all teaching
materials are freely available online. This curriculum is still free to access from the Engage NY
website, but Great Minds, an organization which was involved in the development of Engage NY,
also sells the curriculum as Eureka MATH, packaged with supplementary teaching materials and
teacher professional development programs, to schools and school districts, both inside and outside
the state.

In addition to Engage NY, William G. McCallum, one of the authors of the Common Core State
Standards  Mathematics, set up an organization called Illustrative  Mathematics
(https://illustrativemathematics.org/) at the University of Arizona, where he taught, after the
publication of Common Core. His organization developed Common Core aligned problems and
activities and made them freely available on the web. Today, the organization has developed K-5, 6-
8, and High School textbooks. Those textbooks are labeled as IM Certified, and they are available
through their partners, major publishers Kendall Hunt and McGraw Hill, as well as Learn Zillion, an
online curriculum distributor that evolved from an online lesson plan sharing site. The textbooks
themselves are open access; however, each partner has created a system in which printed textbooks
and supplementary teaching materials are provided for a fee. Open-Up Resources
(https://openupresources.org/) also independently developed their own textbooks for grades 6-8 and
high school Algebra 1, Geometry, and Algebra 2 (or Integrated series), and they are freely available.
They also provide teacher training programs for fee. In addition, although it is not free, Desmos
(https://www.desmos.com/curriculum), which started with an online graphing calculator app, has
developed a middle school (Grades 6-8) curriculum that incorporates their calculator, geometric tools,
and Learning Management System. Desmos began to distribute this curriculum in 2021. This
curriculum is a mixture of digitized and printed curriculum at a ratio of approximately 80% -20% in
consideration of student learning. It has not yet been announced whether Desmos will develop a high
school curriculum in the future.
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As the curricula developed and disseminated by organizations other than existing major publishers
increase, it happened that Pearson, a major global publisher, has sold its school textbook division in
the United States in 2019. It is interesting to note that one of the reasons given for this sale is that
the digitization of education system at elementary, middle and high school levels in the United States
is not progressing as quickly as Pearson hoped.

Furthermore, although it may not be called a curriculum or textbook strictly speaking, a web site
operated by a non-profit organization, Khan Academy (https://www.khanacademy), cannot be
ignored when discussing about mathematics education in the United States today. On this website,
the contents of courses from elementary school to high school, as well as university level courses
such as linear algebra and differential equations are arranged like in textbooks, and there are short
videos (about 5 minutes long) explaining these contents as well as worked out examples. In addition,
there are also exercise problems and quizzes available in each course. It seems that no school actually
uses these as their own curricula, but parents who are homeschooling their own children may be
using the site as their children’s mathematics curricula. Also, at schools, they may use it to support
those students who have fallen behind, or they may also be used as an acceleration tool for students
who are ahead to move ahead on their own.

As mentioned above, in the United States, the traditional form of textbook creation and sales by
major publishers has already begun to collapse, and it seems that many organizations are developing
and distributing their own curricula. This trend seems to be facilitated by the digitization of textbooks
and teaching materials. In addition, some of these new forms of curriculum are free to access, which

may be influenced by the equity issues, a major challenge in American education.

Lecture videos such as the Khan Academy are often included as supplementary materials in textbooks
produced by publishers. In addition, there are various online homework systems that assign problems
and provide immediate feedback to students through the automatic scoring function. These systems
will direct students to the contents students may have missed if necessary. Such features will be
included in future textbooks, especially if it is an eBook. Even for printed textbooks, it is expected
that such functions will be included as supplementary teaching materials.

In addition, there are adaptive systems utilizing Al that, if it determines that students understand the
content, it will present questions on the subsequent topic. On the other hand, if students’ incorrect
answers are related to the prerequisite contents, it will provide explanations, either written or videos,
then provide additional practice problems. One such system is ALEKS (https://www.aleks.com/),
produced by McGraw Hill, a major publisher. ALEKS includes lecture videos from its textbooks and
an automatic scoring system for student answers, thus it may be used by students to review lessons
and study at home. In this system, teachers select and set the contents to be learned in the subject in
the system, so it can be used even if they are using a textbook other than McGraw Hill’s. In addition,
this system can be used to set the subject completely self-taught. It seems that the number of junior
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and senior high schools that have adopted ALEKS as their curricula is still small, but it seems that
they are gradually expanding. The combination of such a system with textbooks may go beyond the
boundaries of traditional textbooks and teacher's editions, but such systems may be seen as a solution
for American schools and school districts suffering from a shortage of mathematics teachers.

As mentioned above, American "textbooks" have undergone major changes as digitalization
progresses. A system like ALEKS that transcends the traditional framework of "textbooks" may pose
challenges to the idea that "it is the teacher, not the textbook, that teaches students, and the qualities
of teachers are the most important factor that influences the student's learning." It will be interesting
to see how these systems can incorporate learning opportunities through "collaboration” among
students while using Al to provide individual students with adaptive learning opportunities.
Furthermore, it seems necessary to discuss the roles and qualities of teachers that will be needed
when such a system becomes more widespread.
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Loughborough K% &E &~ % —®d Colin Foster K2 A v 27T v RIZBIT D HBED
IHMMBIZONWTHERWNZE W (RICAARER G B, KX, International Journal of
Mathematical Education in Science and Technology DR F % %5 TV D fth, 2022 4£1213,
HEBFE WS (Mathematical Association) OERICHET 52 TETH 5,

Mathematics curriculum resourcing in England: What might the future hold?
Colin Foster

Background

School teachers of mathematics in England have always had a complicated relationship with
textbooks. For many years, trainee teachers of mathematics here were strongly discouraged from
using a single textbook as the main resource for their teaching. ‘Textbook teaching’ was characterised
as traditional ‘transmission teaching’, perceived as dry, and oriented towards memorisation of facts
and drilling of low-level procedural skills. Instead, trainee teachers were encouraged to curate their
teaching resources from a wide range of different sources and to design their own original tasks to
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use with their students. The intention was that this would lead to more creative lessons that were
more focused on conceptual understanding and problem solving, and were better tailored to the
particular needs of the teacher’s own students. It was also intended that positioning teachers as task
designers would support their professional development and better respect their professional
autonomy (see Ollerton, 2002).

The practical reality in schools has always been more mixed, with many schools purchasing and
using textbooks, particularly for their General Certificate of Secondary Education examination
classes (ages 14-16), and overwhelmingly at A-level (ages 16-18). Reasons for this have included
wanting a text that is endorsed by the relevant examination awarding body and wanting to be able to
guarantee that all the necessary content is present, with questions following the same style as
expected in the high-stakes summative assessments. In addition to this, assembling an entire set of
curriculum resources from scratch is an enormous undertaking for any school, and highly time-
intensive, even when schools partner with one another to do this collaboratively. Commercial
textbooks relieve schools of this burden, and this can be particularly important for schools in less
advantageous circumstances, such as those with few specialist mathematics teachers, or without their
full complement of teaching staff. (In England, we are currently experiencing a severe teacher
retention and recruitment crisis — see Allen & Mclnerney, 2019.)

The state of mathematics textbooks in England

Despite textbooks being commonly deployed in mathematics lessons across many schools in England,
there remains a widespread view that the quality of commercial mathematics textbooks in England
is generally poor (see Askew et al., 2010; Oates, 2014). Part of the reason for this is the relatively
frequent changes to the national curriculum (in contrast to the situation in Japan). This means that
textbook publishers have had to scramble at short notice to put together sets of resources in time for
teaching at the beginning of the academic year. This has necessitated quickly assembling a team of
available people, often retired or part-time mathematics teachers, and sharing out the topics among
them, with an overall editor trying to maintain an overall level of consistency, even if this consistency
ends up being principally at the superficial, page-design level. Authors in this position are expected
to rely mainly on their own classroom experience, drawing on tasks that they have personally used
with their own students, or seen other teachers use. There is no time or budget for systematic trialling
of the materials in schools to obtain the necessary feedback on how things actually work out in
practice. Nor is there likely to be the time or expertise for benefiting from knowledge available
within the mathematics education, cognitive science or educational design research literature (see
Swan & Burkhardt, 2014). Frequently, a supposedly ‘new’ textbook series draws its content
principally from recycling material from a previous textbook series, leading to retention of the same
“exposition, worked example, exercise” kind of format. Woollacott, Alcock, & Inglis (2019) found
that textbook authors tended to design the textbooks according to how they thought students would
want to use them, rather than how they thought the books should be used.
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In recent years, several alternative sets of commercial curriculum resource solutions have appeared,
including online curricula, which have sought to address some of these issues. These ‘schemes of
work’ attempt to assemble a set of resources and sequence them to effect complete coverage of the
national curriculum, and they are a direct alternative to commercial textbooks (some of them include
their own associated textbooks). Many schools have adopted these schemes as their main resource,
in some cases supplemented by teachers’ own tasks and by tasks available (often for free) on the
internet. However, due to the costs that would be involved, none of these commercial curricula have

undergone rigorous trialling and refinement.

From curation to coherence

The ‘gold standard’ of sourcing classroom materials one by one from a variety of places (online
resource banks, teacher resource books, etc.) is not without its own problems, and this seems to be
being increasingly recognised. Principally, there is the coherence problem: “a collection of great
tasks does not necessarily make a great collection of tasks™ (Foster et al., 2021, p. 4). Putting
together lots of individually good lessons does not necessarily add up to a good curriculum overall,
because those different lessons may not complement each other well, and different didactical design
choices may clash and pull in different directions. Our regulator, the Office for Standards in
Education, Children’s Services and Skills (a non-ministerial department of the UK government,
reporting to Parliament), has recently begun to focus in its school inspections on curriculum, and
particularly curriculum coherence (Ofsted, 2019). Schools are now required to be able to explain to
inspectors how their curriculum fits together and makes sense as a whole, and why particular topics
are placed where they are. This has had the effect of considerably raising the profile of the issue of

curriculum coherence.

The way forward

Commercial publishers will continue to produce textbooks similar to those they have produced in
the past, although many are now including digital versions and online supplements. There has been
a proliferation of online mathematics homework subscription websites that schools can purchase and
which allow their students to engage in individualised homework tasks, which are immediately and
automatically marked, with the results easily accessible to the teacher. It is likely that these will
become increasingly embedded within the standard commercial textbook schemes on offer. These
assessment systems often test superficial recall of facts and imitation of procedures and are normally
only able to handle right/wrong answers. However, as artificial intelligence gains power, | expect to
see these packages embrace more sophisticated computer algebra systems, such as STACK (see
https://stack-assessment.org/, Sangwin, 2013), which allow answers to be evaluated mathematically
and permit open questions to be asked, such as example-generation prompts. Adaptive assessment
systems will allow tailored feedback and targeted interleaved retrieval practice that is contingent on
students’ particular in-the-moment strengths and weaknesses. | also expect to see more use of
platforms such as https://diagnosticquestions.com/, which support teachers in diagnosing student
difficulties and embed assessment of students’ confidence as well as their accuracy (see Foster et al.,
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2021b). I expect that such packages will increasingly exist not just as standalone tools for the teacher
to use alongside a curriculum scheme but as ways to optimise individual students’ learning
trajectories within a single curriculum package. | also expect to see more use of comparative
judgment within online mathematics assessments, allowing teachers to monitor students’
development in less-easily-defined areas, such as problem solving and conceptual understanding
(e.g., see Jones, Swan, & Pollitt, 2015).

Alongside these kinds of technological developments, there is also currently an increasing interest
in learning from best practice in other jurisdictions, and | expect curricula across the developed world
to become ever more aligned. In recent years, this has led to widespread adoption of textbooks
inspired by those used in Shanghai and Singapore, in particular, and various interpretations of a
‘mastery’ approach to the teaching of mathematics (McCourt, 2019).

In my own research with colleagues here in the Mathematics Education Centre at Loughborough
University, England, we are now embarking on our own curriculum resourcing solution for schools.
This is the provision of a completely free set of research-informed and trialled teaching resources
for a complete, coherent, school mathematics curriculum, initially for ages 11-14 (see Foster et al.,
2021b). We are using Dietiker’s (2015) mathematics curriculum as story framework to sequence the
units of the curriculum (and the content within the units) and we are attempting to focus on a smaller,
tightly-defined set of mathematical representations, built up in a carefully-sequenced manner. (Please
see https://www.lboro.ac.uk/services/lumen/curriculum/ for more details of our work in this area.)
The end product of this programme of research will be a website of free, editable teaching resources
that schools can personalise for their own situations and preferred styles. We anticipate schools being
able to select what they want and then cheaply bulk-purchase these as textbooks, using print-on-
demand. Alongside the development of these innovative resources, we seek to learn as much as we
can about what it takes to design such resources and what support schools and teachers need in order
to make best use of them.
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(BARFER)
R

AT T KOO ZH & B EL ORI L FHICEHETH -2, BEIC
bz, 47T ROKBEREA (trainee teachers) X, WEOTEHM L L TOLEHOD
BRELZTEZENTL503HFY LRV EBETHL, LHRESNTEENLTH D, #AF
EO R D THAREZE (Textbook teaching) | & 13, MK 72 [ 1= 2= R 20 (transmission
teaching) | L4 ST S0, BE T, HiEOAK &KL ~L DO FHH A X1 (procedural
skill) OFIEZEZRMT LD EARREIN TV, HREHBICRDD2LOE LT, HEFE
BAL, BIAWEREA S EICACOEMZA/BET5 81, MEBORBEEEZER LA
WMOMEEL NS, 5T 52 LT, MEOHAMMBEMRE LV EHRL, %
HETNHYL T DAEBAEO=—XICHFE VR AN 2 RELZLELHZ I L VI ERTH
Sl T, BEICHEOEZEMbEL L2k, HMOHEMMED OB E2 LE L,
R AR AZERET 52 L0 DR D5 EE X bz (Ollerton, 2002 ),

LL, mARTEYEBEOFRICBITAHEIL, LT LL#HAREZEDR VDT TIERL,
L LAMEBEDREG THLIGENEL NPT, FFICHEHEE T —MKEHK (General Certificate of
Secondary Education) #Er 27 7 2 (4E#h : 14~16 %) TiL, Z< OFENHBELZHBEA - 7]
MALTWABL, ALLD7 Z A (4l : 16~18 %) TIE, ERMZENTNIZY -5, £
DO FATIE, BEORREMEEOHE T 27 F A FE2HEALEZY, KOS INEN T
THBESNTVWDLIEERIETED LI LIEY, £, Wb L NS AT —7 XA T A 1]
EMEEND, ZTREONEICEEREEEY G2 5BATHMABRTCTHEESINDLIDOERIT A X
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ANVOREERAPN B SN TODLHFRERK LY, LnoBBRFETFOND, MAT, &
UXaT AT _TICHISLEZEM X2 B a b ERTH501%, EARZER THORIETIC
KREREETHY, BEROFERPAENIH D LEE L TiTo7-E LTH, RVWRMZET S
BB THD, MROBREFELHEZIL, PO Lo AHEPNEREI L, F1 057 Hb
DIV, BEDPEBITZEL TWRWERZRE, R EE LW FERIZ & o TIEFRIZ
HELRVSD, (A7 7 NIEBUE, HEOMKE - AL, B2 alcEmL <
W5, Allen & Mclnerney, 2019 &8, )

AVTSVRICETA2HZEOHHMEDKR

A7 T RTHE, ZLOFROBMFORETHREN —RICAVOERLTWVDICHED
59, HIROBFHBZEOME T L TERWE WS BT BIENA > T2 (Askewetal., 2010;
Oates, 2014 Z), Z OB OV ESE LT, HADORM L IFZREHIC, EOH Y ¥2 7 A
MBI ER I NS Z ENETOND, 2F 0, HREHRGIIARERENE % T
HEFRERPOREICHIZEI LOICBVWTHEMEZRY LR TNERLRY, TOk
DI, B L BRSO F S OBFEHA L, LV HZT AMENEED TRANTT —
DEMRBEL, % Ny 72 FRF L THY T D2 Lichd, RIGWEST N 2EO —BMHEE R
EDEBEDITTIHLOD, fiRDEZAH, R X—VTHFAL oL TO—H
HICHELHADZ W, 2H) LTEDONTEHBERERIL, TLLTHESBHD Y TR T
DFERRICL 00X, EfFELZHAXDLOICH D BB FEEITHER L 2R, oo Bl 23
MLTWERRER EEZRA L CTHELIT O, B2 PR CHEMEMICRAL, EERICED L)
WCHEBET 202 MDD E R 7 4 — RNy 7 2525 TE LRV, S5I2, BFH
BYRABF, BHET VA LR EOW LM OH/ELN D MiHEHZLTHIZD DR S
FIBE D & 722 WA 8%\ (Swan & Burkhardt, 2014 Z[8), £7=, #aikix M5 vV —X
DHBETH->TH, ZOHHOREE, TNLATOHARFEICHEBE N TOIZAFEOHEWE
LThoHZ b, LIFLIE TEM, B, ¥ CWH RLEBEO 7+ —~y hRZD
F F 7 > T\ 5, Woollacott, Alcock, & Inglis (2019) 12k 2 &, HBEORESR T, HAE
EEODXLICHERTIEIRENICOVWTOEHGOEZTIEHRL, AEVEOLHIIZHAHALE
WNEWVWIBZILHLESVWTHBEEZZERTI2HEACH D,

WA, 29 LEEMBEICSH T 5720, v T4y - U FaThRrE, W OnOREH
RHIROB ) 2T 2EME Yy FRBLG L TETCND, Zb O [EAEREEE (scheme of
work) | 1%, EEDOH U F 2T hadT XTHET DL I —EHOHAM ZIEF L < MAL T
LOTHY, HTROAREZEERETL200L 2> T0D (FICITMA OHRENFTE L
T2ty bbdd), ZLOERBING OEREFEFHE 2 EEHAME LTRALTND
DS, BEHA OB A X — Ky b ECAFTE D8 (KIRTEE) Tkl T\Way
bbb, LL, EHOMENS, ZTHLHIROT Y F 2T 2T 0NT 106 ik 251 & i
FEOBBEZRE TR,

BEE®D (curation) N —EMHEA
BREDEME SR ZA (KA T7A OB M AN T, BEHBIMERE) b —D—D
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HIET D Z L 2RSS THRAY 7 715 (goldstandard) ICbF N7 OMENH Y, Z 0
LT ORI ETETEE o TS LD ICE b D, I -EBMHIZHOWTOME, +
bbb MERNTCREZEDTZNPDLEVWZ, LT LbERTZRERICR DT TERVY] OT
&% (Fosteretal., 2021,p.4), A4 IZENTVWHREZZS SAEDTYH, &KL LTER
oAV FXaTZAIRDEERLRY, TNENORENEWVIZ EFHMET 2K
Babbhid, RRDBREDTAT AT #BIRT DL L THVIZEDNY AW, "2 > T
FHEERR XL Ro T LEIARELLLINOTHD, EEOHGIYFE, HEKER
(Office for Standards in Education, Children’s Services and Skills, & £ #2544 7 B AL L 72 B
IFEEEE T, HEFHESNERE) 1T, KL, 1V X2 T 288, FIC H VX270 HHE
(curriculum coherence) | Z HE L L% U ® 7 (Ofsted, 2019), 4 Tli¥, &FRITEEEIIX L
T, AV FaFZAREBELELTEDLIICHANYETOHN, EIEKREZRLTWD N, iz,
BEDO RNy 7R 2EZOGICEBINTWDI N EEHHAT LI ENRRDLNL TN D,
IRV, BV X2T720—-BEMHORMER, RESERINLIBERER ST,

SEOAMENE

PAEMMALIE, 4% ZNETLRROBHZFZHRITLRET TN EEZLNDN, BLE
X, TOZL BT VXN EBIMLEY, T4 v TBfiRERELZY LTWD, 72,
T4y ETHE, FRVPBATEL2HFOEEAY 7 A2 ) o ary - v A MBE
BRZTONDEIICRoT0D, £ LIcy =7 H A hTHE, FROAEFEDER OE-IC
WOMIZ N TELHHEMA LR TS, BEITT ICHBERA S, BENIZ O RE
HICHERT D ENTE D, 5%IL, TTIROEEN LB EERRIC, $TFT25 Lt
FAPFHAAEN TN EEBZXDOND, 29 LIEFHiv AT ATIE, REM R FLZOLES
FIEOEA 2T HEN L <, BEIZEROHB LATE RV, LaL, NLHMEORN
mENE, 29 L=y — It STACK (https://stack-assessment.org/, Sangwin, 2013 £ &)
DX R@EERBLE Y 2T 2tk L, A BRI LZY, flRaeRD 570 E
HHMBAXDOMEAZHETEEZVT2X212R250 TRV E FRLTWS, J#EIG M
VAT AEFHATE, ERIOEFICEDEE T = KNy 7 2R LY, Z0AEDZ
D 2 DIRHLFI I+t U= 22 E i FR 8 (interleaved retrieval practice) #417-7-9 42 Z
EMTED LI D, 7=, https://diagnosticquestions.com/dD K 9 12, E/ENE X TV DR
R OZWR, EMISTZET CIERAEORGE M2 5 2 CHMEZ L TN
Ty b7+ —2DFHbEZDEEXHND (Fosteretal., 2021b ), Z 9 L7c/Ny Fr—
X, BEOR Y X2 T AOBMAICEDETCHH T MY — L e LTETF TR,
VEODHY FaTh - Ny lr—IIZBNTE A OAEEDFEHNIEZ T 5 FBRLE L
T ETETRIUSINDEIICRDLEEZOND, MAT, A0 T4 HFFMIZB N T
2 H] 4 (comparative judgement) | OFIHMNE 2 2 & RiAEN D, £ 95 eiiE, MERR O
SOWER Y, HbE VA TIERWSTICE T 2AEEORERNEZ, BN E=FY 7T
x5 X 51272 % (Jones, Swan, & Pollitt, 201 %5 % &) ,

ZOX ) REWES L B, BE, R TIIMHIBEORZA N T T T 4 ANBFEED
L~DBELNEE-TRBY, RHEEBTOI ) X2 T 20EENNETICRL #ERZ L
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NP EN D, TOME, EFETIE, FIC BT TRV THEDA TV HRENLE
VR EGEHBECRMAIZLYD, 2% Y —7 71 —F (mastery approach) | & FEIZN 5
BEHE T oA RN I 5 K 512> Tud  (McCourt, 2019),

FLH &, Z® Loughborough K% (¥E) MFHEE ¥ —ORFEE L biC, BifE, MA
DFERBT A Y F 2T LDEBM Y ) a—a VOMFERICEVHA TS, 2, 8200 —
BLEFBRESEDY) 2T 207D, HHEMRERICS &5F, 2o, BT Z #8728k
oy FOBERHEMREZBRET OO THY, TTIT U~ ROEFLZHR L LB 2R3
5 TViETd % (Fosteretal,2021b 2 /M), [FMFJETIL, Dietiker (2015) @ Mkl L TOR
7Y % 27 A (mathematics curriculum as story) | O A Z AW TH Y F 27 LD H T (B
FOBHITTOPTONE) ZIEFAHT, BEICERI N —EHOFHRIICHEZRDY, Th
ENSWCIEFSL CTHERT2 2L 2HBEL WD (UOBICBIT2%EELOHFEIZONT,
£ L <&, https://www.lboro.ac.uk/services/lumen/curriculum/z &R S 7=\), ZOHF%E 7 1
7T LDEMEEFELE LT, FRBENENDRNRLHHLDAZ A NVICEDETAHAZ~A
ATCED, MEFERBMZEBEHEM.T 27 2704 N2HRTILITETHDL, TOF 0D,
FRPLBEROEZRIRNL, T 7~ FHRBICE > TR KBBEATE 2L 51225
ERIANT WD, 29 LIEFEFHRBMORBEEZITO L L bIZ, £5 LEEBEMEZRGT 57
DITIEM B LE IR D, Eio, FROBEMBZIL D DBM & R RBIIEH T 57201213 ED
LI BRIEHLERDODIZHONT S, TELRETHMREZHF/ENVEEZEZ TS,
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6. B

ARETHE, 3ICE T3 009 OHRETHD TICT OfEST), [77a—F), TR
OEY N 12250V T, 4ICRLEKSEOHEHBEOSHTEREZ, SR LTI DR
HAEBBREORLEL SF 20D, HWHNIIELET S,

6.1 ICTOREDIT
RKWFZE TS L LEHBEIZBITAICTOMESITEEETALE611DOEY ThH
50

£6-1-1 DHRRELEZHEIZETSICTOREDIT

T4 TR —a—Y—=5F | M >k B
/N H = N R L

T NERE () AT AT OO |O | 0O |A™
T NERE (REEEM) OO | O |0 | O |A™
FoENaT Y (EFA) O O AN
FoENa T Y (SR ES) O O
WHOY 7 o =7 « 75 7 &R O o]0 |0 O O
HEHOY 7 =T O

*LEEHT VA VEROR, *2 —EHOED R

SRR E LT T, MR T 2NV EREL, AEHO 74 T Fo@ERE, 72
VI OEKTH D, AiFElX, GeoGebra TEMR SN a Ty Y RMOIAENTEY, A
XENE 7Y v 7 THIERIHATHZ LN TE 5, GeoGebra # HHWTHREZHED HZ L2 B
BLZMEPHEINTWD W) ZEThD, BEIL, —HOoEORIMETIETL LA, (1)
FREDENITB W TR LM%, (i) iﬁ?@%% AT LY T MU =T (KRR, 7T T RR,
CAS), (i) HFEOEW®RNZMTE 5 & 5 I2MFEE (GROSSARY) ZMlbIAEN TV, &
51z, m)%%ﬁﬁ%%fékb®E%(wﬁmmm)&LT,%R_J&%ﬁﬁ%@égkﬁ
TERWVWRIZZ Y v o T5 L, ROZ oI RBENLar Ty, (v) T2V —
L (google drive Z W TT — X OdFa[fE7r / — F) bHOIAEN TV, & HITEFEMN
EE), SOICIEHENREOERET L2 ENRBEMEINTVD Z EICRERH 5,

V7 b =TRI 7 7EEOFAEZRITEE L CTHE ORI A 22 ST 2 ZoRH
BETE 2 2 FHAEFTITITENICS WEREICE, =2 —Y—F U FUh-F &),
TAVH, AXV AR oT, HeadOFEFIIBNT, £XHHAEY 7 VEZFHALTHEREEZT D
ZENAMRERSTNT, T—Zky FREHINTWD, ERDT 2V I oHFE GRE
DT THNVHERETRVR) CIX, EHOT7 7V r—ra Y —ARmbo, iz T
BrEDDLEPBEINTND, AR ETHVWDHCHET — %0 H 50 U o %l S
NTWoEeEbic, WHMLREAREY =L LTHHARETH 5,

fliclL, 747 RO/NFROBFET, ETFAHMEZREIE TV DAL RBHTH
Lo AT LT, TN MBI U CHEHER T O, FAfICA~— 7+ X iPad
W77V %A A=V LTHELE, ETHEYN—VEET LT, ©ETTEMEZHRES
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HIEMTEDHEWVWIHLDTH D,

T A Y OWFFEE O RES ICT OALESITICBE LT, D TR TH D, 7 A Y U TR
AL INOELEZ B A, @VMEER TR L TW R E L k@EY Hiksh Twn
DN, A=T VT VB RAODEOEVERFEN NI EEREIZL T, TA ) VOHERFEE
BOBESBEEITIASNZEDY SDOHLH LW KW THDH, 21X, Ilustrative Mathematics
(https://illustrativemathematics.org/) D %&(i > Lessonl [F#&AR L, X 6-1-1 O K 5 2 RE 5
XU FE 5, WH, GeoGebra ® 27 Y R#Efi S, AEIXTENE 27V v 7 LTHET S
TEVIZ72 > T\ D, £, D7D IR EDRNLARE D KISHIZ DWW T H #EfF STV
% (https://curriculum.illustrativemathematics.org/HS/teachers/2/5/1/index.html), = @ X 5 72 A
— 7T 7B AOEBEL RS, ENEHM L BB ESRIBM, BEEREEHHET
BT ISR TETCWDIIELH LVEIATH D,

F 7=, SeeSaw, Nearpod & \W\Wo 7oA T A4 VEMIERY — &, ZZICABINTWVWDH
MEIZCHBDEBRBLTWD, 0740 L7 7 7BADT 7Y v HI1E U E -7 Desmos +h
(https://www.desmos.com/curriculum) %, HAEDOBI 3 L 7= E %Y — L, Learning
Management System Z{EHA L7 AR Z —LDOH U X2 T AEZREL, 2021 FE05E(E
LIZLH TS, GeoGebra & SEIERFMEZLAEL, MELTHHTEL 7Ty b7
—LERELTVWD, ZOXIRRNESEZ, 53 THMBRR, KOLHIITHERTNDH A
HLEINNOLDOHEBEOIEY HEBE2 D L TREBEHNTH D,

— 07, BERBEMPHEICCHLEECRICADL LIRS GAICEELRDDIL, £
B2 LX) REFCREICRET I LEPWROOFEFE2RESEDLZLITORNBE N
OB EFHENED L IIITINTH D, WERIL, BREORESR D, FHIN L T EDERE
ALRICIERL, S TIREMIZZNICL LSV TREL LTV, LaL, xR
DEEFMBA L T A LDV AT AOXRIZLVEGIITOND Z LT, ZHEKREM
ZEDXDITERY, @R ZA I TERRT D20FHAI— AN — NDOHWIESND Z &
MEL 785, BRENEZ L2 EORRERKBICIENT DX, 4%, £ F7,
] SCHM O RAFNB T D HM A A R A FE o BT OB R AR D B D,

ZOMBEEMIL, A4 XU RTBWT, Colin KA, N>~ B LIEREENI Y X2 7
DATH - C, R RIS & D RBIAH 2R EZM &y b -2 ERHE M L, A%
NENDRWRHHDAZ A NVIZEDE T AZ A X TED, MWk vEERAM % A2
T 2727V A FEHETLOIMELZED TNWDHZLEHEETLIEEZEILND,

(https://www.Iboro.ac.uk/services/lumen/curriculum/) ,

7245, Colin K723, Al ZFIH L7 is R 8 >y —un, BN ¥ 27 AORMAITE
DETHHTELMIHY =L e LTRET TR, 02DV FaTh - Ny r—UICB
WOl x DAEEOFEGEZ RET 5 FEE LT, FTETREINDILIICRDLEE
ZTCWDHEHREBHTH D,

I b OO IEE ORI, ICT Z BB FEICESMEST L5000, ICT ZHHAL
FBBEROPIL, BAREZLEOMEDT L0 LWV TR TORFBEIRIZRY 5OH D
TEEWEEoTWDEES LD,
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https://curriculum.illustrativemathematics.org/HS/students/2/5/1/index.html
611 A—TU7IERODHHE
(PEATE—)

6.2 77Oo—F

FEOERETIL, FHETOFERICHBMBA RBRESCHRERELZREL T, 20
HEDEFIX, WS ODDOXATIZHITFHIENTED,

1T, BAIESCHEAO T o B A TECHIAMHER I TWLE XA T Th D, Hlx I,
Za—VU—JV ROHREOKFHCHET 2 EIX, FREMEEZ A E L THERINL TV,
BARIIZIE, ERENBAR R FZROBFEM R OFE-E CY %7 HNE £ REBRITIE R
H%mEEL T, IVEMINTEMROFTLWVWFELFESEZENTEHEMITIR > TND,
TAV A OHERE (FR) TIE, KLy A v () OIFLDIC, BEGEHARREIND &
LB, TZoRMIZHOWVWTE X TH L D (Think about this situation) ]| & WHHEHANHE X
M, BEHZEIZHT 20 OOV RRESIN TS, Z0%, Ly 2 ZE LBV DREE
EINTWD, £z, Ly AL, BERGHICED LW OO BRAETHE I LTS, §
ROBIIL, FENEOE DX AR T 22D OMER S L, Ly A DBbVITIT,
APPLICATIONS, CONNECTIONS, REFLECTIONS, EXTENSIONS &\ 5 IHH I & (28N
REINTWVD,

BT, BURRIEEORE D 7 a  ATREAL S TW RN, EEEATEE) A (R BV 2 g
TV I AT ThD, PlziE, %) 2AOEFRE (HK) TIE, FEIIRL1Z20WL 20 )
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WERE S 4L, BPRNEE 2R L 5. ] ORI, HiERELEHHT52 L, frd
NI-EORER O T ENTTEY, IBVR-720T5 2 &, #Fbh T D EFEO N OB % 1
HHZ L, FENEEMOFRRIIERAT LI ERETHY, 7T AAL FEFHELA I NEMNEK
IR INTWD, £o. FEHEENVWDWYD [HEM ThhZ ENFFEINTH D,
AT, BEARPHIRIS, BE TR RARERARIT WL 24T Tho, HlxiX, 7«
YTV ROHRETIE, SFHITRICS, EFEVY X270 [HEBENLEEEES OBRKIC
HhoNREO Ty MEERH T LN TS, BlxiE, me#n» L EEESY, v
Y= &ETHA L LTI T D KD AN - BOERRFCOBFNEBN A OND, £z
RA Y OHFETIE, B 7 ~9FEDOERIC MfitinMathe] &5 ¥ A b T, BEEFIHZTEH
L CRRIR T DR & 5, WAL TFRITAT T O 0 T AR — (2B 3 5 507
REAEETELOEERAEIRICEELZLOTHS, 9 FHELE 10 FEOENAT—ATIE
FEOLHORND, HFERE) X AEREIINW L2 REDORTEFERD 5,
(A HTH)

6.3 WEDERY #HKL

6.3.1 F&

ZITE, FEHOMENREREFEICB T LEEOWMNCONWTELET L, B, ZITW)
MG L, RfED 2 20FE0ZETHY, EFLLT IX—k b ZETEOLET D,
6 NE DK BRHBEIZB T HEEOTNMNTONTHN LR, IRD 3 >DHE M A %15 5
TENTEX D,

D BEORHABRERINAFILIZH > TVBEEENZ N

AARZRS IIREFBICBNC, HEAA—TOESCH BN THER SN D Btz T, Fl
BER-O>TVDLHOEEMTH L, OB Thb, 2712, OB ILTH O M T 7 7%
W77 7HEICEDL =Y FORFIE, ZITEEORVEDLET S,

*6-3-1 BEOEIEDHKL

[ 44 /N Hh =
o <54 B> <8 > <E EES) (g) >
TAYTEE s R R |78 S k|38 St R
<5 4> <TES <>
12F: RX—F FOEAN |3F 08, /N, |3F: /N—kr b
<6 > N—t K
e U T R |5 N, s, e | <94E>
vk 9 : SS—F b
<10 4>
4% ;. X—F b
<5 4> <7 HE>
KA 2% pEILET 5% : 2 Z bz
N—F >k
<12 4>
TAIT SIS U 72 BIE 7 L
} <11 - 12 >
I 28 2 ffi Kt |

XA 0 1%, A A x4t
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#6-3-1 005, SEOMGHREDL 1L, NERTEHAEEZEE LRI, PEROES
FRTHLHEITEHFT TR TWDZ ENbnD, FRIZ, 74272 KT, /M5 (20 ~X—
V), F2(52_—), @1 (28X—V), Flh=a—Y—F 2 FTiX, /h5~/6 (23
—V), H1~H3428=), H1(22X=) &, INERPLESEERETERTR []
—tr b OEEZRIT TH-o VD, NEMICITEETINAELEENTNT, ZUELOD
BankEINTWD,

—J7, BAROHBEZ, FEHEEEHEICEOOLNTWDIEY, /4T IfHELREEICON
TOHEE) %, /5T IEEG) ONELE, TRENHETEHRIT TH->TWDH, LrL, H%
KRB EFROBRETIX, TR, FFtEoEHMEICH G A - & L-MER D
TG THHO0, Btz THEDOAREZR > T LEREFEIL 2L, HIEE2FV0E
L2 D &9 R EOBSIITHITRIT TR,

AARTIE, BIG0BMBICOVWTEEICOEZ> THEL SN TV D, BEMREDO =D,
WHADOHZHEREO LI, PERRLEEFR TOEHEONE LR 2 LIZOWVWTHREL
7=,

Q@ BENEMEROIBRALIA TORE N EHOATINS
FERREEEZROHAR/ETHE O TV DIEEORBEO R ICIE, BE0HEMEEED D
FRx g 2 A TOREN D72 20, Bz, ROXS72BEETH D,

T T 4Ty < 2> e RE
KIERD 20% FEH L7, b L, KERZNZZWEDIZT AL, HWEELZM%HED &
S W s A N

{4 =Z=a—Y—F 2 K< 3> XL E

LYY= TT7E, T T RERELTHLWNS T REaffoTWd, 77
RIZEGET, REZLEBIZEDLRWVD, BN 3%ES R PETHDL, /7 KD
REZEIEMT D0, MERUT 3 E TEZ L,

v ma—Y—T < E 1>HE
KO EE 6% NI 5, $235000 THEA L7251 8 LIV BT > TV D,

T T4 Ty R<EH 1>H4
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