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25 FTVn5, TOFRCREKRONNEERRAEETLOT, BEREOBAC S
S TRUSKDERVEDSZENSB &%, FEREHL TS, 20, FTEsLL
FEABHBVEROAD SEABETAFYTRIEAVL., BBEBARBVWTDHIO
ERBEETHS.

oMb ST., HRRLEOEFRBHL BT, BEFRCBIRS 50X, R0
AVF25L5HRDODIIIZ, BEEINAELVLRICEESRVWMALTHS, A IICRSB L
51, YUHEOBMELIE, E<OHE. ARANEELZON EMoTWAREbAN,
HLKETARVENSRKRAKD S, BEWRIZ., TORKIIHL T, BROKRO ZIRH
LT N5 gEEHED,
FHTRIOAMEEZ QOIS CLTERLTVWIERVWES SN, BERLTH
£S5, BEFRLDOFOHELTH D, COXLE, HFEOFCRARETVL E
TD, HEHIZOWTERT 3,
BRRORBHNTEIREALSEES

iz, BEPRTE. RARTE. ZAOAR—HIER>THRT 20T, EQH
E2HEL, FETAEELLE. RBASHAHNABTVAABLOK. BMEOMT—&
DTERBBETHB. L3V HRRLETEOBRE . BE. ¥R EE. 8% 5 (Inspector
ORT. HEOKBEECHALS) £bid, TOLOANELRERTES T, —FRaMk
ERHLMMEREN, 22T, EEPEAEVALEL, AULBRESE, HOKHOED
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FRRBRAORBEROEVWHEZEA, SMEL2ETR2UDSFHEEFo T I ENEE
THb,
AZRT7UPORENXY R T—I A .

B . BEATEBEARCBMISEMI.EHREZTRLESDRY MY -2 2BRT 5.
AEZELEERIEBWTRIOLII ARy FPI—JREELRZVWRENZV, BUEKOWT
T5, EDLEIRBAFVENONEHRTERVWI LD S, TITHEEMEOR Y
FT7—=2%F>TWLSLET, FHEHRAELAEWL, PLTDODERBDZAE TSI LEREET
55, TOHIZE, BEAEMESEN A>T, HFEHOBEMEBMOBEFEED 2R
ETH2HZRROONDBTHAI. TLT, HAERAIBFHCBW TRy MI—JEDODE
EfcHBICMEMN TSI LNEELLRS,

BEHORRHAXLOE R

BRI, BEMRORRUEZEDEZIRE., b8BA2ABRVWI —F -2 v 7TRETORER
BEXBOILETHIN., MATAHVF 2L ERETERL TS ETOHEOE WRTN
BWETHD., EREIOFUCERERRNBKETALET. TOEHICHEL 2REHRRE LR
BREENTLSKDESD, DEVEHTRREHZL RN TOEERIHLT, —D0FAN
ZILHBLEABDESD.

RENEFE1 : y=7E SMASSE7AOYzZ bLBIT 5B PANREA L EEREAH

EREEHHAORMAYE MEOKE)

1960 £ HASHIT THAEAEOERIXBENIRARA A Lo TERBE N ONEE
BEBIOHBREDTH D, TITHHAFOERNHOALCS bR, HIKMBAZWAR
BREBIZBWT, 1EEFE2ERLTWSZERY—Syreahk. LALEOROE
BREANTR. . OLABEEECPERNATOAREVICHKIEINTE L. TOHERITH,
— A THERE PELAFTREOEORBZRZ L MEFBAOLERETRERANVENSIZF .
M THERFCEMBFOARZELI I LTEMNANEEZ>TREND DA LEL., DIWT
R—BACZTOREREXE > TS EVSEX(MNIIN - FU I ERIBE>TENSTH
B

EIANELOERYTUFIBEVORMAZAEAL 2. 1980 ERICA-THEREF D
BIETT, BHHBLEEZROIBERAERRNEGAINEY, < LTHEERERED
MENEREINE. TOPT, % - FEHFTH, HRKELBBIBRTEEZRUETE L,
DEVERMPREORREXASRHEZ. TLTAMSLWAFOHEZRRET HRHEZ.
FTOREIRDBZLDICRS>TERL, 1990FF1., V3 LT X TIAAQRDOER
BEES (EFA)) ERENEZ0R. Z20LOKRTHS5. EFA DROEREFH S
OEEE, RO=D, ORE - HNHELCERBEETA. OBRLSHA, ON—-FEMS
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VI7bPHEN KELEDBILENTES,

RBEDIOHFMEREDLSL T, 20024 6 AGUYI v FOHEEIZ. BFERECRDD
BEEBEI 75714 T (XBRBER—LAR-Y) 2B, HENHTXE, KEE
RXE FREEEAXBRELIS EEOBMML] 250w, ZOXBTORED
moHEHRL X,

o 7HEHEPBRFRILSMASSE) Y0 27 hOEBERE

TOREN, BNHORKRIORBTH > BEBERLBWT, BXRBEEBERACHROBATY
2. PTH, BETETVVIRERBTEESLALSK, 1990 ERBEXDT T HOH
HRREBHICE->TW2, TOBEXRIL, 1998 FXHeh2r =T P EBRPNATRIL T
OYz7 F(SMASSE)T. BRMEZBLPEHFTORM. . BZARBAOMEERZ Z &,
EEEELLTWS,

BELRRDTOEXTOZ 2V TR, F—FBKERGWOBHTERABERZT - =,
BEFERL, 12702 -0CF% : £, 6. BREE, BE, HEERE). BREG
R EE) RESET. THEZBORARZRZHNEZ. CITOMERT. B2
HECTHEERATNWS I L, EROBERRETH>TWBHI LEOMITH 5 M.
EEH I, DEVFELLLOERBEHREHRLIN TSRO LT, BE
TOFELLEOEBE., BERICEFINEHENEZ /  —FEZELRBELLVIEMNE
DLDTHo%. F7/OPzV FTR, COHEOBELZEMEL, TOEERERT
H BE B (Activity). EREH L O£ (Student centered learning). EE (Experiment).
7Nt ¥ -3 (Improvisation) DEXF L2 W - L EEE ASEI 2881, 0L > 4
RORBEZHEEL =,

tROBEE THHPEELRDDIILE, EFLTWAREWI &Y %2, LoD E%TIE
DEVENDD, TIT, BE—EFRHFETIT, 2METHLH>EMAMBELzHBERTZC
E. EEBRBOBIES HEXS)EENE->TWEH I E, 22RTHELE. Thz2EE
KHOIFT T 2D, HETRSNEXNBEETHRULEERDIBZLEZEHL.
PHEACHEEROMEEERAR,

ZOBRFHAOR, TRRWR) O : HR

MEZX—-FE0550bTRAEHMA H)TLARW, LEN THETHEMT 2B
HTZIELETEDZLLTH, ERBORERBRVO G ARRAN->TWS, ThbLbEXRE
OHEETOMT, WETRY LELTAZLZ2HENIIERTEIIENEET., 208
EEOLFHEELLT, HAKZAFTHRALSCBERARSRERBEINE., MTEOHRELIT, #
FOELDOOERER KCSE KR THERREST S, ZRMOBENLZORNVEHEL.
SMASSE 72z 7 FERHBTUBEEL Thiah oz, & T A% SMASSE OB EMN
R0, RAEBRANANTORRESICHEINE., BLBMOEAICLALENS —F T,
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HERSBCRIOHR-HANBRHEBEALE-BAFENTLER 22D ST. HENE
BREZFZONTWVARWIEIZ, SMASSE &S E2OHBOVREXRZBR U,

HRMETORFEHLIROMASELT, =72 R770—-FHETSh3. £h
BR7oP Pz 7 bPEE TFELOBEHEFMLAEEE] 2HETIRIC., HENCTHESEY
ZRADDIERELTMD ETRE, TZTERLAEOR, =727/ 0—F0#
ETRAL, ThERZELLTHMNELOEBFTE2EVERZZIETH S,

AN, BERFACEDLST. ROLSLH#EE (RAAEBER2ENEY FELTEDR
WTHs W) 223k, T3, EREHOBETHL WAR,. BEMZERSADREIC
BERIREZZRLTVS, TRRABOAMMSRE., TELAFTOHBERRVWEL TS,
TR HRICEMMARN] L) ENEHINAE, CORKBELTE. &M
MIAECROED LT, BRTEERDPLEIVEVWHEBEZEAERSERDSZ, DFED
fiEE., BT I0—FLRE3BEoEN, F—F TV FEEMLEROELNERN
BT, HMPREBEEAFZAVADEIEEZBLTNVWS, ELBHEX. THERN 1 2k
RESBNWERERZD] &, E_RTRMETHERINEZZILB2ELTWS, ZThiksy =
TOBREEREEBEEL, ENRBREETILIATHS,

EROLSi, EMNBEZBVWETILZ2EHMRECT AR, BFOREWR
REHTHD, XETEEIIATWS, THhiE, FERMN., HEIBOREEELREN 1
DDOEEEZAEL, BERIINEFHFETERIOWTHRBEZT B L, TOoBmREE
LT, EANEE, TEL, BHREODOVWTORRAZFEDO TV ZEZEL TS, Stigler
& Hiebert(1999)iX. X5, BEEXBOLDOMRGEN LB HEIIEHIBELT. &
EWMREMBEITITNVS,

SMASSE TORYV#A S, BHICHEMBEREICE IS0 TRAL.,. OL3ThEBEDF
TERALTWIZET, AF&#&EL. FHL. AHNICEBRVRINTOHEELHEDOR
BoMkE, BHMICEIBMARENZRERELZE > T Z &2, HELTWS,

[>C k]

B XETE.EFLPIOTEHRSSENFRANTS > 258, 1988 & NCTM(EX B 2&EM O =)
&> T Standard Ik, THIIEMRMRAETEVWLOD, BMBEFTHEINIZR -
FEBEEZERLTVEEITHS., FNRRZAL T, B FTRENCEAEEEFHONK AN
PROENDODHD. AACERET, 2EHEETHDULOERRH>TH,. REEZ VI IH W
TROHENBLIICRE->TNS, 1 BREMROERLETORER(FH, 2001, pp.29-3)

RENEH2 : 74 UL ISHED-STTC Z L & LAKRKRMBIRD

ISMED-STTC .0 & L= HEM(1994.6.1-1999.5. 3D EETHRREH HREER LEA
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PHNOEDARONTOBYEL THELSFMEN, SHEALTVE =7, 1> RXx
T H—F FrHFETREDIOT I FAORBRBORBER > ER TN,

IOFOTxZ M RT4VEVEANEONSHEEFTIRI2EXNETORR AL
ZHRERRZEHRLT. AAHZOBFMBERESTEEREB HELEBJICAZEDLL
TEEEhE, BF, 2070Y27 FOREREBEL TR S,

% 1 #H(1986~1991)

o7z R 1992 FEI U ECHAEBIOBVWERNS D, KEITbESE
ZAREREZRBEATEBREINA., YOR 7oV BENHMIIEE > ¥ — (ISMED-
STTCOIORBRLERVBOBBMNRSWVWTH D, 1986 ENS0ELRIAMAEICHT Y.,
1991 FOEF-ZERTERTTHHETH 2. 1993 FXEFMMAETHRLEZEIT, %4
K ISMED-Staff RBEML TWAET7 4V EYRBIAEEEFTOREBBELZEO BB T
5ZENTEE, BEOF T, BRALDBOELT, affMRACHEITSHMOERLRR
LT3, hiEEFENBABETHS., cRE - £ROZHNOBHWMATHEN, d&HM -
BEPNARL TS, e ~FRORB-ERBNZN. (—FEH O BEREELL TWHBI,
TVAEAZBADTF—ANEZL< 56N 3%,). fHENEL., OFBENBTs-hE.

ZLT, HEMEHEOXNRIZYZ-> T, YEEELLT, a, b, cRU¥dithh 3
BREOBRRZEBIANS I L2H£FHEAL . AEHMT., Bho/h - hELE 1ET
DRELEN, ThEhtia~ T OREZAAITWE, L0DWT, aRUPAIIhr5H
BAREQRBRINILENDILBbhE. &b, EZFHEFIZBWT, HBRSIRU/—
FOFRBREAHTHY, COHTOEERRBICEREEHEZITRERRIIH - .

% 1 #1(1992~1994.3 : 1994.6~1999)

EZAER T4 VEHNEBREIO N-FETORADOEEEDERLS Y 7 M.
TRHLBAY Yy 7OBEEMEPEMAREOE COEMB AR ODOVWTHEWEFNS - 2.
CNEZITT, JICA B74VE*MEXHEDECS). REEMHADOST). 74U YK
PREFEUPIOB A THRZEMRML, BEHTRRAEEFR(1994.6.1-1999.56.31) D HEM R
A 70y b SMEMDP(Science and Mathematics Education Manpower
Development Project) ZRE ST B/, BRAEAN TR, 702zl bAOERFXBEHZE
VT5k JICACEAZAESAHB N, EXftEORY,. BY9RKONE, EX -8
HEMROBEEATVRE. BEMFofBLEEZRINZITbNE,

58 I 4 (1999.6~)

JoPz 7 bOBELD, HABEBMEUFCPOREMLEEEY Y~ COE LOEEMN
RERBEERS . HBEEDODVWTRPRFAEORMEEMELBRZLE 1Oy
P RAFFATHoN, SATRANTSHEBNBAEHETEHINKRE SN (2002.2),
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FEWBNA G ABERE (BRER) 2F—LATH0n, HHREEELEZEEE~AERLIS EL
Thd, £, BF—id 2001 FEIZ COELNRKRL., MENITIHAROBKMAIT TS
WTHRERICHMET S &Rk,

EBNE

B o8P (WEEE., dEHS) IO20WT, LFToLd Y PHETARIhEAS
Chhb2EHNTHOIATNS,

(DISMED-STTC DA ¥ w 7 OEHBE

BFE2HBIIBT S ISMED-STTC OR Y v 7 \OERBEBEREE L TREI N ZEM
KCEDbDL CPHERADEBEFENOZANRE> TREWE., BER /N —TICHBET
HBEMREAY vy 71k, EHICERSI N2 2EPENTP) O#HE, 3tE. BH2hoHic.
BEEWM, S58M  c REREZ2EAERNBENERI N,
O REEMRIZX>HEFBE

270z B3 ESM (EEK) RHETI>EIEMAXRKRER 2 4 HSM (4
FHY) CHII2EMRREBED 28 THo L, £, EHEMARKEI: HSM (F&K%)
KHAT334T. Theh THREEERRE), TR RA5¥— - HASOEH), T2YHEE]
WRHRELESEZL, RERBEMELOEBIIID—FEORREE T ENTEE,
@ CPHERODHEAZANKIZEHMBE

C/PAF v 7L ESM (WEHEK) . HSM (FHES) &bz, BEERSL, ¥k
HIZHFNEDLTE, CPHEROZFANIIOVTIE, EMREUV CP OWThbdbio b,
TOHREUNBRZN, HFEHHOEEPREAROEACOWTHWER S, FH
REBTHIILERTERML AN, LWEREEZHT BN TEE, AIAE,. BHFEXE
WBETIE,. TORECHEEOEEIBNT, RFEDO C/PITHRTHEZEEC/PO
FHRBBRIIENTWSB I ERERENTWE. 2, CPRACLREBROBEBOEREHS D,
BATORMARAVLRESOEHBAROMERELCOEMNERE - HORLITSR
Yo TWEHEEEBRLTED, REMBTOERNELL., 70V 27 ORTFLELER
SRNGEZEERBRBZEIEFE LA =, _
BRB.BEKBIT2METR. HEHERFZYKEHEOERICEFERM TS T &,
BFORBZEBRISIERUVELANDEMZER TR LINELRAZBLWTHEINE,

ISMED-STTC PAF¥ v 7D kL —=2 ¥

ISMED-STTC @ A% v ZIZHL T, BAMNICROLBRER /2 EHEY =270
MREOEDO R L—o 7 QBEFERVEMRAROEDO L —o Vo IRERINE,
ISR, ERBEEELT, 2EREZ2ERTILTHEOBHTHS., 20D, &
B ERREZZRVETHREZELCT,. 2ERESMEMITICROBICEEDELIDIRE
HRERYBERINE.,
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ISMED-STTC C&5EHANK IO/ S ATORERYOEA

ISMED-STTC K K2 EMANE SO /S LTHLS S EBEINLTWS H DX ISMED
short term courses'T. SMFORENV F S —OMERU SR HFBEEORELER T
HBbDT, TOROERELTHRRYBEHNCERAIN TS, ISMED-STTC B0z M
EURHEEMPHAEOHACPHRIN 22EEEARIIE DS EREER ENERB I N,
M BEPL2YHFEEZOENALIIB/ITTNS,
(OISMED-STTC A% v 7 DR RES

INSO—EHORMAT, ISMED-STTC A% v 7L, B - HKERNEMIAINEO DO
HVFaSADOHRE, ¥EEFEOER. 8 - BROHRLREORETIBARWE L+
FTEBRTETVS, CTNOOHETORKEDEESLPRHRARATOEGMNEABI NS LI
DEBICHERTHRERESLLTNWS,

Bt hoRE
BRIEOWTIE, OREY: V—-RXTv 7 . VIRF—7, RA¥—, BEHE - 258,
Q@8 H 5 B (Lesson plan) KE T ISMED-STTC A¥ v 7IRLBFEVAML—va
K UQ@ISMED-STTC A¥ v 7 NQEBERER LTI X VETEUTOLIOCEE
DBEIENTES,
(B
REYMRITECAM L —2abExhsd, $THAEAHE (B) 0Rb T2 TR
WRRIZH - 22, CPERUEMR (B - G#) ORENLEBhITLD, BRIZESL
THED, CPOEHCHERIETFEC AR L —vashoa T, Y“HOHBERERTE, &
BREIINEZERTI N,
()RR - FHEN, AN - AVFaSLRRBRENRVUEN - HEOEREHOAE
ER - FEEHBRNRABRRIEZS> TR . TOLEHRHLHTEIZRIEES>TWS, £/,
EHM-AVF2S5LHRERICELTH., SHEFH (FEYY) ROWTOEAMEDH
HEENEEZE> TS, SREFLEDORERECHREFENEORAICLERL T, &
DELS. RNREPSENLZ2RENICHELTERLI>HACHE (HBEMTHI %
HELizn, 2512, BM - BEOEREACOVWTIE, BEIZRESTBD, TO4E
HICHTHIRBOBEE->TWS,
G 2EMELEEHE BEEEARUVBIRE~OEHXBENOME
2EWENTP) OMEHE - EERHIZIODVWTR, HATHA - EETE RRAICET
BEOTNBEELBUIUMBE~AOERDHE W, ULHL, HOLBOBROMMPMBRETORE
FTUHOREREIRECLD, EFE2AIVELIIOT. A v IJO0KEPABEORE
VO BEETORMPREMINTERLOIYUREEETEILEND D, £, HATE
F—=F—@RTC bl—F—) "\OERIZBEACONVTDH, BEXEBEZ-THBD. TOH
EHIIHTI2RBLEE->TWS, ISMED-STTC EROEEWESMELZPLELEM
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BEDOV, try-out DEREZEA LT TETBY, ME~NOERZBEB~OHE EBEKIE
EFoa T, LENT, TOLAEHZ2RETIEOORM LM BOERNBETH -
.

OHEEOERERN

£70Y s FEREHOBEIR, ISMED-STTC AER - SV ALK E Y TEEHDN
GO —RELHE EETAIEL, EAEESE, BHREOBROETT 4 VE VME
DEERHETOFEN R EREATHRLABILETHDLEENTEL. LEOEGHE
REEEDEE, COEHBMERERATETNSLERAS. Thd. SARRNNEEE
T E A A, BEHIA & W Z & ISMED-STTC #¢ NISMED (R HER) Ik Lifahn
R ERENSDEMTENLD,

WY EE Tk, ISMED-STTC TEMIh22EHE. RETOSMEFIT I 2 G E
FELTI4 UL HNEOBKREMORE - SreAksgs e dhr, £EWH
BLANTOHEOEERRIZBRBEFTHD. REZHETTETVWS. #HHEL RN
COEEOERERRIIOVWTE. 30DEFIHRTORED ML ELRITR 5NN,
SEFEAOEMOBHLEEBA B IBECLZEh XBAEICLVERITAMELT
MEHbNEERDNZ, CHLEERTOEHZBRENIZIBRT S0, £7 ISMED-STTC
CHEEINEREWORBNED AA—XICTES &, ISMED-STIC ¥ v 7 &0k
BERDOHFAMERENTERTVLREZEBHETILANLETRS D,

RERUHEA
(VRE
B AR EM, P UF2SAOBRIIOVWTRH,. ER3BOMENEENS. WA,
W& % facts-oriented 75 process or idea-oriented C#E¥LY B T & higher order
thinking skill OWRICAShbLWEEFE, 8. BUF2SLE2MRTIILNER
hs, chookd, SERECHECORSEZEREL, AV Yy 7HLKEE - E#HT0ORLETH
BZENTELBRSERETHLLEDIT, FEBTRAZRLANTORTZ2ZI 582
ERRTHDIENLEITRS.
QEXK - M¥BFLERETIER
DF EBRVHEMOBEROERZRS &
FEBRUEMNAINE TRV TW S HEFEIL facts & drill'oriented DK I TH 5.
TORVWESEAKD., HEOBROBACHTIHFOFARCEZRIAOBRAOH
BREChhbdbOITELENDS.
@ 72, process-skills D] KDODWTODEA S EEIULTEHI &
VEEEBIVUPEES2OFEVA MY —va  yTORARC, AAR, AERRITS
MTFELRB R EBTBEFEE2BH20, RN -  BENAREAEZAATLIL
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BHD, SER, THOOHEWHEEEZHESHICL, EEPMREAFEZEIL. Thi
EHETLILENRDS.,
Q@R - HBHRAVF2SLO0RMRNTELLSITARBZ &

TELELORZERE FISHEE CHEKPZORE (PEE%2) RUESEEEED
PREERL (MSHEH - PEHT) RN - HBN2AVF2SLO0MBNTEE LS
KLV DI . HEHEORECEHEMROBARER DV TRNTILENS S,

RENEHS : H—TO¥EHRLBAXKBANORK

H—F, 1986 FE T, NEB6E, I RIVAT—)b 44, HEEE 6 F, T#,
RE-AVLy PEOBERTHREI~6ETHo%, LMLEBROBENDS, 1987 Fio%
HRERBZIN, 6-3-3—4HAHAZTHh, NEK 6, BPERIE, BGRIE, k¥4
FLRO, M HEROIFERMNEBEETELRZ-o-TNVS,

H—FEnE, BEEVORBEZRTORATOTHDEOBEEDI S, %, hERy
VRIVOBFREBCRMOBMATED, 1996 £ 5 2006 £XTO 10 £ %, EWEFO
E¥, ER{T S5 A FCUBE (Free Compulsory Universal Basic Education) & L T
#HEL, HRCBEAAFTRERARHBEORERALBTO 1 DE3hTWnS, BRI
FCUBE T, O#F - 2HO0EMWAL, ORFEFOT7 /LR -BNOKE, ORFER
DBIENRSI b TWw3B,

HBXE
BRI SMEBO—-FNRABERBILALAETHSN, BEHAERUERNERED S
HEns &, TNNORBEZRDIHFHNBOEE, —B, HEOREOHITHL<AR
TIROBRR, 205 ThADELAD] LISBLRALT MNBFwnbhoxlE] &
WITFLELDORBODIGEBEBEABZEATREHB LTS OL S AHSEIIHRS., Th
CLTHBEVWHAFIAOHERBTH >N —TOHBIZ, RAXOBEHEDY I — T
BORBRALGNT, TOPT7TRHO—-FHREOREVXEEL TVIOLRAKXO AN S,
LML, BEEQRTVAIHE RS o THLROISCHELRELRZAZDEEIZH, 22
CEHL THRMBEARETALENH S S,
O #RE 1 DDA P—U—OXDITHRERL, A2 BERBEIHHLTIHAOTLE
PREMOIRNBAELENR W,
Q@ RETERICMZ2ERITI0MNAHBTS 3,
@ BMOEBERBEOPIIEEL TV S,
@ £ THE) 240 LEKERRINARW, DED, BETRGFHUENT N,
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EEE
BEFAINTRIHSEEOBNBE2ATALERRILLUBONBTEESLADLEX Y
ZARNRLATNS, B8, BR... BELVWSNARSD. TOBERTCREE L.

BRARR

RE - EEOZHZMEISEDRICR, H—FO0FEBREITEEDLWWEMZERETS &
EBIT, EILEBEMERWI 2SN 2RO B THLIEARERDVATAEELIT
DEEFECHEZATTOILERD S, |

H—FOBARABE T, Indn-Out, TRbB 2 FHRERATEE IS, BMEE
BERT TBEEH] KBTTWS, ZCTHRENEDOESKFbh, BAERETOS
BLEDIICHESHETWIOPRFAARTHS. H—FTZSTHLLWEMBAROHES
DREREIT, HDEINVEIOBRBEEOFEHOFNSRAINZIMSLERRDZ., EZ5T, #AE
BRETHEDRNTVLSTFFAMIROEIIBERREI>THEEINTVS,

1. BENEBLHERR 2. REFTLAORE 3. #EBEFE 4. BEHVFa2 S
L B REOHEE 6 BER 7. MMDEHKE 8 SEOEE 9. AEOEE 10.
BOBEEONF -2 11, EHHA (EHE) 12, HEKE 13. HBEZEM 14. AL
TR 15 2K 16 EFYTSAOFHE 17. HoEE 18 KE LR 19. £
EHE 20 EILEME 21 RELEE 22 EILHEER 23 HHE 24 KEoOF
25. FRANEEZDOME 26. BH 27. Y57 28, #Har 29. B=®E

LOEHREH TR/ TS OR, PEROENFELLEN THAML) BRSITL, EB6hk
WO & 1980 ERLEO (MEMFRRET) OBRHIIREEINTWS, REERBOT
FAMEFERTHE O TVRZERNBOBNVEEIZEZISEND, ZIXHEMBROBEAL
EH—-FTEHZEZBEBTAROEEANEET S,

LYK —-HeLNE-

H—TdEHZEICD, TV7-T7UAFO0ORRELEOBERBFTEZENL TN L E,
ROKRICBETHI2HEND S,

1 DHHE, BEE, BXRATOHERR, LVDOUEANBARODO LI ZHVWETEENNS
BEThHD, '

2 DHIRZ TEH) & THERHE EOMHDITHS. H—FRBNVWTH, 2R TRE
EBEEoTHEENEAOATVEN, RITBNIEET S TR W, practical 78 activity D FH
RIEECOBBOMBEIIHTEIZERENRARTHS S,

BMEAR, tCHEREORERERBLTLLKIRTSHENSHS. HETHEAL

TWHHEEZETOEERXITEL TS, H—FOFEBRKELSTUTIVF4—DH5HE
CKRKRATULHBREBWILEERELRTREIRSAWn, #oT, EBENMEIETRLVEMN
PHEESEORARVLEELRS,
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3DHE, bbb BEANAERENLEZZELTW<ARLETHEBELEEROFT, 0
HRROEDERPBUDONPZBRRTILENDASS. HWEHZREOZLNEIRK, X
X MaAEa—78M) OBROFERZERBLTHHEDERIAVWTSSS, DLAY
ERIZZULNRRICIS > EBFOFOLYROBMEAFTOEZBROMENEY>HBOLEEDN
5. TROLERFEEFURRED, HFERES, RRALESY, T L TREOETREDOHE
BEZAZATEFEBYOHDFZZELA TS HEND S,

£70T 27 PEED TREWR] CRIZ3BFHBHOREN

RBERRET2OTOHOFEL L BOENOMLECRTSEDAEBLAL,
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A Brief explanation of the anit

1-Aims of this instrection

“To represent data by using double bars.
*To deduce Information frent double kars.
*To represent data hy using nis chars.
To deduce Infermation from ple charts.

“To solve preblems rolated te representing
data.
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A Brief explanation of the unit
2.The method for reaching this aln

1Discovering and solving prekloms from dally kife.
2 Collecting data related to some phenomenon.
3.0educing how te represent it

4.Deing some deduction abeut bar graphthreugh
discussien.

9.Using the previcus Information, the student has to
draw doabls bars and ple chants.

B. sub-units
LWhatte teach
‘Goncent of douhle bars.
*Concept of ple charts.
"Concent of circular soctor.

1.What to teach

“When we need data representatiens?
"What s data representation?

1.2 Wkere is the unit place in the textheck

Grade 3
Grade 2

Reading Bar Graph
EE
4

Collecting data
Drawing broken tine
Drawing line graph

Grade 5
Drawing double bar [
Drawing pie chart

Grade

1-3 Wheors loarners should be reach
Riter this unit learners should he ahle te de
the following
1.To read double bars ani plo charts.

2Ts compars betwsen two shjects by using
douhbls bars.

3.To draw double bars and pie charts.

4.Te deduce seme Infermation frem double hars
andniecharts.

5.Te collecting data and representing it by using
double hars.

Planning classes
S Suburit Hours
Reprasenting data by double bars 1 class
2 | Exercises 1 class
5 | Representing data by pie charts 4class
¢ | Ewercise 1 class
Total 7 classes
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Example of Instraction scenario
+ Heprasentatisn of dats by doubis bars
1-Opaning - Recalling kuowiedse about sraphs

City Caire { Alex | Aswanf Hurgada | Luxyr | KhargaOasic

34 30 2 33 40 s

T: What do you think this tablg Is?
S:1-Temperatures of cities.
2-The height ahove the sealevel.
3-Temperatures In summer ... etc.

2. Developing

« T: Do you remember these graphs?
[Toachor skews the fellswing graphl

'|\|

il

A~

T: Can you draw the bar graph
of this table?

Ciy Cairo | Alex Aswan | Hergada bow | KhargaOuis

M » 42 3 L] k]

S: Draw ]

LR X IEEL I L)
ewFZERERLEA

Cav | M e g L On
-

T: Can you draw the bar graph
of this table?

City |Coka

Alwx Aswa Higaty Luwar

KhargpsOxti

1]

15 E) 2 FL

S: Draw

CHN ANe e H Lis  Odi
o

NN EEENY] ;

Carn Mem Ammn deepala

LW dw W 4w
Can  Am  Aerm Hopm
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T:You had to see two graphs, S0 3. Closing
we will make the two graphs into Bepresonting double bar graph
one graph as the following;

T:1n this lesson we learnt that we can
represent two related varlables tegether
in ene Bar graph and we can alss cenclude
anything frem it
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‘1. Practices in Elementary Schools
Following are some lessons from Elementary School.

11. Lesson1l: How Many @? (2nd grade)
Taught by TAKAHASHI, Yoshikatsu & KAWADA, Masami
~ (Ootahara Elementary School in Tochigi prefecture)

i
1.2. Lesson2: Adventure in Multiplication Table (2nd grade)
Taught by NAKAMURA Mitsuko
(Mukohara Elementary School in Meguro Tokyo)

1.3. Lesson3: Choosing Tasks according to Pupil's Interests (4th grade)
Taught by SAITO, Kazuya
(Ockayama Elementary School in Yokohama City)

1.4, Lesson4: The Mystery of Calculations (6th grade)
Taught by FUKUSHIMA, Masami
(Elementary School attached to University of Saitama)




1.1. Lesson 1: How Many @? (2nd grade) ,, o
Taught by WATANABE, Machiko,
‘ TAKAHASHI, Yoshikatsu,
and KAWADA, Masami
(Ootahara Elementary School in Tochigi prefecture)

1. Unit: Multiplication
2. The objectives. .

Through the activity where pupils determine the number of @ arranged in
various patterns by trial and error, they develop problem solving ability by using
multiplication skillfully.

* The goals of this lesson are twofold, 1) through finding the cases where
multiphcation is applied, solving problems with appreciation by full use of
multiplication, and 2) through the utilization of multiplication, pupils will recognize
that there are various methods for solving problems.

3. The lesson flow

Pupil’s activities.
1. Understanding the learning task
T  Let’s try this problem !

Challenge from witch
Can you find the various ways of
determining the number of @ ?

2. Prospect (develop the plan)
T © Let’s think how to solve this problem !
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3. Independent problem solving
T . Let’s solve the problem by using your 1deas !
Thinking cycle
< I Basic stage>
To find the number of @ using then' experiences and items that have
“already been learned.
< II Discovery stage>
Discover the ideas such as listed below as pupils engage in the task of
the Basic stage !
—Focus on the group of numbers.
—Shift the @, and transform it to count up easily.
—Refill the @, and transform it to count up easily.
—Recognize that the @ which are located in the intersection of
horizontal and Vertical arrangements should be counted only once.
< Developing stage >
Find the refined ways to solve problems by using the ideas that were
found in the discovery stage. Design a plan to solve problems which

broaden old ways of thinking from another viewpoint.
4. Communication

T : Let’s think how to count in various ways by referring to your friend’s ideas !
5. Sharing the results

T : Let’s share your ideas !

6. Writing a letter to the witch about their efforts

T : Let’s write a letter to the witch about today’s work !
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4. Examples of pupil’s ideas

Ci: :: Czi @ .
(000 xa-1z @ ].!1: D0
...l.@ §x2=8 : ! L Ix7-1=2
edeoe |70 o oo00 e
(‘oo _ @oe
LX)
G ¢
L0 o0
@@@ ®e0leee i
00: oe/ee/ee 2482
| o0
l
[gl o0
C: [ﬁ’ Ci: fi_'.“
(o fo“;LoooJ b ® o‘“C: ::jojo .
(XX (XX IR coeeee ‘*°°”
00 ()
o0 o0
GCs: C ¥ ) Cs:
0
00000 |~ -
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1.2, 'Lesé‘oln 2: Adveritiqre in Multiplication Table (2nd grade)
' - Taught by NAKAMURA Mituko
(Mukohara Elementary School in Meguro Tokyo)

1. Unit: Multiplication -
2. The objectives
By exploring the multiplication table, pupils will learn various patterns in the
table, such as the symmetry in the table and expandability of the patterns beyond
the limit of the table, so thht they will gain deeper understanding of various
properties of multiplication. As a result, pupils will be able to work with the
muitiplication table with an appreciation for the structures of numbers. -
The objectives of this lesson are to understand the many facets of number, and
to explain them in their own ways by making full use of the multiplication table.

3. The lesson flow
Pupil’s activities
1. Understanding the learning task.

Let’s find the rules in multiplication table!
multiplier
213|41516|7|8}9
2:3(415|617(8]|9
4161810 14116
6
8

9112 21|24
12116

o
o

pussrdrymm

18
27
36
45
54
63
72

WO (=[O |k ||ty m-]| X
WO~ (| wnlbm || o0 w] -
=S
MR
SEIBINIY
G888 RN
LiEIBEBIRIRR
HEAEEEE:

81

Write their ideas on worksheets.

Discuss the ideas in small group

Discuss and refine ideas in classroom.

Summarize today’s lesson by sharing
new ideas they learned, things they
enjoyed and how well they were able
to persist.

A
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4. Examples of pupil’s ideas

1.The numbers on the diagonal line are the product of a number multlphed by 1tse]f
The numbers on the diagonal line will continue like 1=1X1, 4=2X2, 9=3X3, 16=4
K oo

1i. There are same answers on opposite side of diagonal line. For instance, in the case
of 6, this 6 is the product of 3X2, and that 6 is the product of 2X3.

ili. The answers of nine's column are numbers that are the reverse of the digits.

09 18 27 36 45 54 63 72 81 90

(L2

w. If you take four numbers in a square from
the multiplication table, the product of one
diagonal 1s equal to the product of the other
diagonal like 4 X 10=40, 5X 8=40

4 1 8

5 110

v.The sum of one's column, 10X 4+5=45, The sum of two's column, 20X4-+16=90,
The sum of three's column, 30 X4+ 15=135, The sum of four's column,
40X 4+20=180,The sum of five's column, 50X4+25=225, The sum of six's
column, 60X4-+30=270,The sum of seven's column, 70X4-+35=315, The sum of
eight's column, 80X4+40=360, The sum of nine's column, 90X 4+45=405,

So totals are increasing by 45.

Pupil B’s pronouncement Pupil D’s pronouncement
< line symmetry > < symmetric property >

x 12345 6?89 5 10 15 20 25 30 35 40 45
7S  siais 617 5] | Lso—! |
i6:7:8:9 :

1214116118
(1812124

o

' I 10 | T
- 10
10
10

o R 2 4 6 8 10 12 14 16 18
20
20
20 -

wiwi~Nimice:w

9718127/36 45 54 63172 L
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1.3. _ Lesson 3: Qhoo"sii_:g Tasks according to Pupil's interests (4th grade)
. - ~ Taught by SAITO, Kazuya
(Ookayama Elementary School in Yokohama city)

1. Unit: The area of plane figures: Choosing tasks according to pupils' interests.

2. The objectives:

In order to develop pupils' ability to learn and think independently, it is
necessary and important that learning tasks meet the diverse needs of all pupils in
class. From this Viewpoi.n%:, therefore, we have to study our plans to develop
mathematical power in all pupils.

Careful preparation of required and elective contents is necessary in order to
develop education that considers individuality of pupils. Pupils should be able to
select tasks of their own free will. Therefore, it is important to consider all pupils'
prior knowledge, experience, and opportunities to learn. We must study and modify
our plans so that pupils can select their own contents and methods, which is a means
of fostering growth toward high expectations.

On the other hand, it is important that pupils make their own plan to learn
based on their attitudes and interests. Therefore, we help pupils make a plan for
learning required contents or elective contents. A plan that pupils make to learn
includes how to learn or in what sequence they learn the contents. In this lesson,
pupils are able to select of their own free will how to find the area of triangles and in
the development phase of the lesson, where pupils explore ways to find the area of
more complicated figures, they can select their own shapes. In these cases, pupils

carry out selection by clarifying their own purposes.
The objectives in this sequence of lessons are as follows:

a) Pupils appreciate the formulas for the area
of figures and are willing to use the
formulas in order to find the area.
b) Pupils are able to find the area making the
best use of their prior knowledge and
experience. Pupils are also able to formulate
the methods to find the area of
parallelograms.
c) Pupils can find the area of fundamental
Figures efficiently.
d) Pupils understand the methods to find the
area of fundamental figures.
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3. An overview of pupils' activities in this unit. .
(The number in the left column "L" shows the sequence of lessons.
For example, "1" shows Lesson 1, and "2" shows Lesson 2.)

;

L | Objectives Pupils' activities
Pupils shall 1. Pupils begin by reflecting on their prior knowledge,
consider the experience, and the opportumty to learn about area in the
problem froma | previous grade.

road
erspective.

|

‘Can you find Ele area of the figure?

Can you find the area of the figure, if you think about
how this figure is made ?

2. Pupils make a plan how to decompose the figure in the
problem into square, rectangle, right-angled triangles,
triangles, parallelogram, or trapezoid, in order to find the area
of the figure.

=

{1

Y mi
e
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-Pupils realize

| that they have
to begin by

learning how to

find the area of

triangles.

3. Pupils_‘ discuss how to decompose the figure. Then, they do
. the problem separately in three groups as follows:

a) The figure in the problem can be decomposed into
right-angled triangles and rectangle. Or, the square made]
by them can be decomposed into the figure in problem and|
right-angled triangles.

b) The figure in the problem can be decomposed into a few
triangles.

&) The figure in the problem can be decomposed into
triangles and parallelogram, er trapezoid.

4 Pupils consider and discuss what kind of methods arel
needed for each idea in every group.

The class is split into groups based on pupils' attitude toward
how to find the area and their interests in figures.

4 l |

Then they combined their efforts to make a plan to find

the area m each

group.

A,

Pupils recognize
that they have
to learn how to
find the area of
right-angled
triangles,because
they are already
able to find the
area of squares

and rectangles.

B.

Pupils recognize
that they have
to learn how to
find the area of
triangles.

C.

Pupils recognize
that they have
to learn how to
find the area of
triangles,
paralielograms,
and trapezoids.

- s AR m o e ——— . ———

5 Pupils understand that they begm by learning how to find
the area of triangles, through their combined efforts to
consider something in common among the plans.
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Pupils
understand

the formula for
the area of
riangles.

Lesson A. We will explain the details later (n 3.1).

5. Pupils reflect on methods to find the area of triangles.
* Pupils formulate the methods to find the area of scalene
- triangles '

Pupils are able

to find the
area of
quadrilaterals
using the
formula for the
area of
triangles.

-Pupils do the
exercises in
finding the
area of
various
triangles.

Let's find the area of quadrilaterals,
using the formula for the area of triangles.

1. Pupils try to find the area of quadrilaterals using the formuls)
for the area of triangles.

| | - }
The class is split into groups based on pupils' attitude
toward hov‘i: to find the area and their interests in figures.
A. B.
Pupils shall find the area Pupils shall find the area
of quadrilaterals using of quadrilaterals using
right-angled triangles. scalene triangles.
% Pupils rotate so that they solve the problem by

using both methods.

2. Pupils do the exercises in finding the area of scalene triangles.
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1. Pupils begin by realizing what kind of figures that they can
~ find the area.
- What kind of figures can pupils find the area
if they can find the area of scalene triangles?
—> The area of parallelograms can be found.

Let's find the area of parallelograms,
making the best use of your prior knowledge

T and experience.

[ = e e e S e G T W RS —— e W A

2. Pupils try to find the area of rara]lelograms

The class is split into based on pupils' attitude toward how to

and experience.

Pupils find the area and their interests in figures.
understand . ’L 5 ‘I'
Pupils solve the problem, making the best use of
the methods to the methods to find the area of triangles.
find the area
of lc1. c2.
parallelograms. Pupils can decompose ing the best use
a parallelogram into of methods to find the
‘ two congruent triangles area of rectangles,
Pupils are able by a diagonal line. upils shall solve the
[to formulate roblem
the methods to 1
find the area _‘L
of 3. Pupils announce their solutions, and appreciate
parallelograms. them
4 Pupils solve the problem by friends' methods made public
in the class.
Pupils are able
to find the area
making the best | [ oooon B. We will explain the details later (n 3.2)
use of their
prior knowledge
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10

Pupils reflect
their
knowledge and

experience for
further

research.

1. Pupils reflect what they have learned. -

2. Pupils do the exercises using the formula for the area.

3. Pupils and teacher discuss the orientation of further
lessons.
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3.1. The area of tnangles
" The lesson flow of Lesson A (lesson 2 and lesson 3)
~ Pupils' activities
1. Pupils begin by reflecting on their activities in the last lesson. Then, they make their]
future plans of activities in this lesson.

Let's think about how to find the area of right-angled triangles
and scalene triangles: Let's make a plan to find the area.

= v e M e  —  ——— S EEL B el e o M S S R e e e M e S e A A s T

2. According to plan pupil finds the area of triangle for himself.

2-1. 2-2.

Pupil considers how to find the Pupil considers how to find the

area of right-angled triangles. area of scalene triangles

A rectangle is decomposed into A particular rectangle has the

two congruent right-angled area that 1s equal to twice the

triangles by a diagonal line. area of a scalene triangle.
Length XWidth+ 2 Length XWidth= 2
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The pupils' solutions are made public in the class
®
16=2=8
®
SRR N 1 '
-=10cm2=[:3 9 % 5§ =10cm?
4x5+2=10cm’ :

3 Pupils begin by companng
and examining the solutions.
Then, they combined their
efforts to consider something
in common among solutions.

Especially, pupils focus
their attention how to
calculate, and they recognize
as follow:

If O represent the length
and @ represent the width,
then the formula to find the

area of triangles is OX @ +2.

- — i — . L ARA -  w m TP EE  EEE  EEE W TEN T TEES M S W R T R M MM S R W o ed M el A S de AES o e e T = e

4 Pupils reflect that the results or methods can always work for other problems.
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3.2. The area of quadnlaterals :
‘The lesson ﬂow of Lesson B (lesson 7 and lesson 8)

Pup:ls activities

1. Pupils begin by reflecting on what they have learned and known in.order to find the
area of figures. Then, they make their future plans of activities, realizing for what
kind of figures that they can find the area.

|| Let's think about how to find the area of rhombus and trapezoid. q
= T

3 Pupils understand the task that one shall consider how to find the area of rhombus and
trapezoid.

(Pupil chooses one of tasks, and solves the task for himself)
2-1. The groups that one shall find the area of rhombus.
2-2. The groups that one shall find the area of trapezoid.

The pupils' solutions made public in the class

® -2~ ——5—

§ —— 32

@1*4 2=2

B32x4=128 Ox4+2=10 32+5=82
C08x4+2=16 32x4+2=64 82x4=328

328+2=164

10+64=164

2+128+16=~164

ax3rz=3 12x4+2=24
3% 16 =48cm? 12x4+2=24
24 % 2= 48cm?

(e e L e b e e AT W SR N e v A A i M M S EEA i e e W T MM S S M S S = i = o)

I e e e e e e e s e L e L e L L e e e e e e e o - —— —— — ——

4. Pupils appreciate their ideas to find the area. Then, they reflect that they can use the
results or methods for some other problems.
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