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standard questions that do not require significant creativity, for instance in most
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Divergent thinking is a thought process or method used to generate creative ideas
by exploring many possible solutions. It typically occurs in a spontaneous, free-
flowing, "non-linear” manner, such that many ideas are generated in an emergent

cognitive fashion.
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2 W CHHAT L LN TE S,
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MOBEEELENVETHL VI 2B D, T VoFRTIE, BRNFESLKANT
DOIENM LD DHEEWHEN LV L, I T4 K DENEIL, Zo0nofk
VBRI REELZRHET 20D TH Y, ZRLBENER TO B CHHE DS Z MEEIZRIT 5
ZENTED, ZNEThRIo7, ICT HaOH ARy — 1 (A 74 THEMAT S
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(2) AVFA4A O TRERRZTOBOMER

FrITAVERCD L THHEBES 2RO ERBHITRDEVIFERERDH D (N
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FHEXL V&, ZHEHEIIMOZHEE LOLZRB LT NER S, | EV ) ERERICRL
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RRRTEIERL, MEHEimT DI ENRELRDONE NI HEIOBWORMEIETH D, F¥
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B3E SFFREFHICBTIREHAEDOIL—LT—Y

3.1 Teaching for Robust Understanding (TRU) [CDL\T

BREMIRIL, BAMAOKEEMEL AT LATHY, BESKETOLATHD, £ OHE
THRHIN WA= vay 7l vy 7 Xy U RIOHEHME & KBS, ¥
%, BEIORWOOHBET 2WENRRERBEDO T e ATHY, FARFICZOTrEZAD
FCEMATREEIZ L L T EWIHIRHMERH D, T, HICRELZEET L7200 TR,
B O 2 =7 1 20T 5 &0 ) FENR H 5 (Lewis H, 2010 ; Lewis H, 2015),
BREMIEIT, HPBE L COMOH B EEREZ X TV DT T, B
2=7 4 OACHEEEZ LA THWDHIDOTHS, 20X 972 BARORENTIE, 1990
ERLIRE, WS ORFIEE D DIEFEICEVELEED TS, HICEB SN TWDOITHEA
DN ER TR ATHE, AR E L IR TWD)TH D, FRI/NERT
X, —RICEOHETL 2 TOHRBZFET 5720, RO ERELLFEATIEL, 28
L, Bi#T 5 ECoREHESCLEORIEL W72, BT 57200 AN ERNICH
%o BRI, NI L WD S AT ANIFIEL TWA T8, EEROBEN S K
HFREMTI 2 =T 412, BB LFRFICFIELRIBMTH L &b, —J7, HEF
e B CTHREMRITIER SN TVDR, BEHEEHRHITH D720, HEHIRE LT
REMRR BN EMN TS L LT OBRITHE VD 20WIEA S, TR - mEFRD
BFPHANC & - T, HIROBFHEEREMNES, & WVIEKRFWBE RN TR 2%
e (ABIRFZENC BT D1 EMIE I 2 =T s OFELKRENRKREVWEEZ LN D,

Rk 24 I, BURTF R RFEBEREEE R ENE 7 2 Y = 7 FAMPULS) 2 i L 72
[WFges EERRDUC BT 2F0A ) DR, &% PR FRBEICRA R ERO—HIH
Lok ieodz, Bz, Rk 28 FEICHFOMERELRET L LTFEMM LIz EE 272
EEERHE 2T £4)0BIE, B¥EE L L CE LR EDR 54.9%I28 VT THFSE
T~ nNReole] TE, 223%DOMEREICENT R ES DR oTo) T LR
HEINTWD, Zabix, /b FFEROGE L HRBEEICGVWEIETHL Z LR L T
D, BT, WREOFEBERAERT 2HMENH oo LEZ T-mEFIKRHE 91 4
DHL, HEOHE TOFERERMG L] L&XTEHA/IL58.8%CThoT-, ZnH
DRERBRD, BEFREFROHAIL, MERELZFHLTWVTH, T —OHRES
FREGE, T L THigIcED e A0 T, HEEOHKA & HE LT M n D7
WEWIEENHALNTHD, Fo, MAERETELZYTCHUES, /- FFEROHAE
LB L, FEREIRICESN Y DT WVHECH D LWV EELHAL N E o TND, H#
ZUE, FEEERIC [PHENLEE - AEORIS] PRSI bOIFEEZR TR
37.9% CINFERZ 89.8%, 17 74% 81.0%) TH Y, /N « FEROFERIFE L & ARWEIE 2R
LTWb, gL RER L LTHEMT2HAICRBEEL RS B ONT THF%E
BREZSBTHHEICROERELLE S B OmMAICBWNT,  [HEEEN - XX /1 00m
k) % TREE] CEZEHEOBSIZIENEN 37.7%, 46.0%TH VY, /- PEROH
BN, BVWHIEERL TS,
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ZD X, BAROEEFREFRIEANL, oA & il L CREMEICEY ik
SNtV EREEFKE 2, KETIE, 7 AV 7 ® Alan.H, Shoenfeld &+ & DL
F— A2 Xk D, Teaching for Robust Understanding (TRU)D 7 L — AU — 7 % W22
¥R A 2 =T A BROBRRICE BT 5, 7 AU I TIE—MIZ, FEEE BELZILAET
HENDIRNT LR, BEOERIZIONWTEZDREMITIZLE A LW E S, BFEE
T ZEEE T L0 EREL %0%1%% %7 AMSITENTH D, ZORE, BEhTRFESHE
BRICEAL AL L L&, It @ﬁé%%ﬁo FEDIZHEFTHIEnHY, hoHhEh s
WEOHEAEEL, ERTIEDICHILAE) ZERELZLRETHD &),

TRU #2322 TiE, HBEFEL 725 TRU 7 L— AU —7 %, HEMEOKBREICZBNT
HAWDZ LT, BEMWE I 2=T A0 Fo72L 0 E AL, TRU OFARH &G A I
AT 5HMlE LTCOHRIAI 2 =T A OFKEZERT IO THY, AKFFREOG LT

LEETRBFRBEICL2BEMN T2 I 2 =T 4 2T 5 ETOBESEZRFTT 5720

DR E T2 5,

TRU %, #MiAEFOREZEDOX I ICEIE L, BEL, BT 50, o0 To—
@@ﬁ%%%@kwmﬁﬁéﬂkv—wfﬁékﬁﬁ_ﬂmUﬂﬁ#®5o@ﬁmm
31LDEFLL LA 2=T A OMFELFHLTWD Z LB TH LS, TRUD 5
OEEIE, ZEIDEVOHFENRERELEILL, KT 252 L2 T 57200 Tidke<,
TL—ALU =7 IC Lo TRIEINDIHRA L EFHEIL, thoBEilDaIa=r—ra0OF
EaT 20 THSH, TRUD 5 OB A LI1E, DEFONRE, QEHNAR, QA
W27 7k A, (4)Agency, FiEHE, TAT T4 74—, GIERNTEAAL FTH
2,

The Five Dimensions of Powerful Mathematics Classrooms

Agency, .
The Mathematics Cognitive Ownership, and il it
Demand . Assessment
Identity
The extent to which The extent to which The extent towhich The extent to which The extent to which
classroom activity students have classroom activity students are provided  classroom activities
structures provide opportunities to structures invite and  opportunities to “walk  elicit student
opportunities for grapple with and support the active the walk and talk the thinking and
students to become make sense of engagement of all talk” - tocontribute to  subsequent
knowledgeable, important of the students in conversations about interactions respond
flexible, and mathematical ideas  the classroom with mathematical ideas, to those ideas,
resourceful and their use. the core to build on others’ building on
mathematical Students learn best mathematical ideas and have others  productive
thinkers. Discussions when they are content being build on theirs — in beginnings and
are focused and challenged in ways addressed by the ways that contribute addressing emerging
coherent, providing that provide room class. Classrooms in  to their development misunderstandings.
opportunities to and support for which a small of agency (the Powerful instruction
learn mathematical growth, with task number of students  willingness to “meets students
ideas, techniques, difficulty ranging get most of the “air  engage), their where they are” and
and perspectives, from moderate to time” are not ownership over the gives them
make connections, demanding. The equitable, no content, and the opportunities to
and develop level of challenge matter how rich the  development of deepen their
productive should be conducive  content: all students  positive identities as understandings.
mathematical habits  to what has been need to be involved  thinkers and learners.

of mind.

called “productive
struggle.”

in meaningful ways.

3.1.1 SR 72EFRED 5 SOl (Schoenfeld 5, 2016b)
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TRU #3052 Tk, TRU @ 5 >O#Lxl ;Dé%@m%@@ BREYT, D
FREORFRAEFEOREREREFHE 2T ~DOBHLIZE R %éft?& ‘0 AR | ANl =|
e LTWnD, Zhbd b BRI, Tx%“(@%fﬁ%@ﬁgﬁ@fﬂﬁl REBTHIZDDW
TR EEARET 20 TH D, FIKRFZ, ;ﬂ%@%ﬁ)ﬁfﬁﬁé’ﬁﬁ%b BEL, Eafk
SNTFEME LT VIRV RS20 T52DTELaIa=T 4 28T HZ &5 TRU
BREMROMNTHD, TRUDTZ L—AT—7 THNOLND SECHEIREIEZI 2 =T 1
@EEE?%, B RELNHIBGIC L CHREEELHNDS 2 LT, EERNILE SN
5o A1 2= ANTHEINDEBERWHFROEEY « KNV IZL - T, HESENEE
n,%h%ﬂ%ﬁéht , BERTENTEN T2 6DV 5%, ZOXI TV —AU—
70, ala=T B EZHODIT HILEEFEL RV, B CTHEENRXIEEZ ATl
OO LR ERDLDTHD,

Schoenfeld ©(2018)i%, TRU Math 75>%(Efﬁ@hu;’ AIREIC T DREREN & D Ll T

5. BARAIZIE, TRU Math (21%, 1. fEEICBW TR EE RO A ikam LT 572
DOMREEEERLETZ L, 2 Efiﬁ)iﬁ%%fy‘%ﬁﬁ‘éﬁ/ﬁ IREEYT7 N TDHZ
&, 3. B & ofeE A L LAFZE(nquiry) 94 22 (reflection) D 7= D IZF 32 =
EEWVS 3ODRIRNRH D, KT, 2. ODEERMTEFEORELEZDLZLICHLT
1, TAEFEEBR COREHZL (Observation the lesson through a student’s eyes,
Schoenfeld %, 2016b, [X3.1.2)& W\ 5 BLEA B LT\ 5

Observe the lesson through a student’s eyes

The *  What's the big idea in this lesson?
VB e o How does it connect to what | already know?

How long am | given to think, and to make sense of things?
What happens when | get stuck?
Am | invited to explain things, or just give answers?

Do | get to participate in meaningful mathematical learning?
Can | hide or be ignored?

Agency, Do | get to explain, to present my ideas? Are they built on?
Ownership, and Am | recognized as being capable and able to contribute in
Identity meaningful ways?

Formative * Do classroom discussions include my thinking?
A * Does instruction respond to my thinking and help me think more
ssessment deeply?

3.1.2 AEfEHBR CTORESIZ(Schoenfeld ©, 2016b)

Schoenfeld & (2018)1%, B OEFAEEN S %2 %512 TRU Math % AW 7= EMF9E 21T
STEREREELZL, RO L HITEITWVS,

HATIE, RENIEILAROSRLAMHMRIIR S ZA TN TN D, B3R F R
RO DR ERENAHEICEZ O, —MHICEETDLZ LBRRIESNA TS, H
AKOBGNZ, (T-HFEIZ S DT> THRE L BEER EOWNALREIZ A T T /2ot
WHY, £z, BV F2TLE8E, B FaT AEREFETLLOOBNTLE LK
ARt L&, (P 7 AU BT, BREEBHE ORGP KRE S R D, KT
e THo0, JFAE LTT AV D TIEEEMAH 2T 53T L A L0, 5l
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ERITEIEANRLOLEEBEZLNTEY, MTOSMENHEIZA->TETH, £
O HWNTFHIM R LD THDL Z ENE, B F=2T A%, NELEEROHFTIZEWN
TRESHIBRENKRESSEARY, AFOBZCEEL2L I LWV IOGRIZEARLY
X502 720, TRU ORGRERZEIX, 7 AV B OARIZEDLETT A SN TH
D, BEIEOa I 2=7 s OBFEIZESLL, BRI EEOEEZ2MEICETTE S
£ O etEEIC o TV D,

LS(Lesson Study) D E%72 7 7 4 — &  A(affordance) & 1%, ZHliAS B2 722 50 541
TATT LERNBENS BT 5 HIRICHONT, EHORIIENOELNDFE T
Hsb, TRUDFE—OT 7+ —H AL, THRNEEOEFORBRIZESZY T
T, ZFEHBEOAENRMIEZBRFHL TWDLE WO HES THDH, TRU O 5 @k
1%, RETOIERKOARENRMUmEICERSEZ Y TOHLEDOWRNREFELRIET S, 2
WET AV IR LETHERTHY, tOFIETIEHEL TWD0E L WERRER 5~
OEFLDO 7= DRI A ML L TV D, 512, TRU AL, FERESCHEZD-
DO BEESCITEER 2 AT 5 2 SIS D, ZHIET AU I CIRBERA K2 2
LTHDHN, EEOBEREARMAENMELE A ERERD 5 HIERICZ TN TWS H
ATHLAHRZETHD,

TRU Math (%, AR LR RELERT LT 74— X U A2 525010, B¥ESE
HOERITEEBMRTHD Z ENEFAIN TN D, £72, HAOREMEIZENTY
TRU Math O&MIEH A AN Ti#Em T 22 CITAHTH D LEHL TV,

ZOMIZH, TRU Math & Z LIS O EBLEZFSHI & DEWZ B 622 L7
(Schoenfeld &, 2016a)<X°, HEIDOMFHOFEFR%Z BT 72912 TRU Math O£l %
D A 7=#f%E(Schoenfeld, 2019)7: &, TRU Math % 38 0 ZifiZE (R A L 7= 5E
DREEAT I T WD,

3.2 BREBHENL—TIVvY
3.2.1 TRU Math Rubric

Schoenfeld ©(2014)35 £ UY Schoenfeld(2015)i%, TRU Math O&Blllih > 7=/ —7
Vv 7 #{E L7z, TRU Math Rubric (21%, ##FEITB IS ETOREBIEEWG 2 X7 v
— N )T T T —T ) v IR DN, AR TIIRESEENGE L
TRU Math Summary Rubric(X 3.2.)IZEF BT 5,

Schoenfeld ©(2018)1%, #FH#EBEIINL—T Y v 7 ZH W5 HME LT, TRU Math
Rubric R OREBIEN—T VY v 7 2R LIZ#EmOT T, ROX I ITEwH LTV D,

BEN—T Y v BN FERAESND 3 DOHMICOWTEZ D, 1 2HIFHET
bbb, ZORICBWTIE, BEL—T7 Y v 7 L RO (measure) D [ )5 Offfi i A3 &
BCH D, ML, ZOBSEEHAD, RETMERUICT 202K b & < B
THZERTEXD0ERmBODTV, L, MzXRulizTsar Lo &g, #
B—T U v 7 121 TliE e < R O Rt (measure) O O RE(Z OFE R, E/HEORE
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EEORERTZENTEDLZL)THLH D, 2k, K¥(standard) & FEAf
(assessment) VLT HZ L A2 E XD &, IR ERETH 5,

2 O HIIMEEREPD)TH D, 22T 2 00BN 5, F—I1%, BIEHHHRIIH
FETHMEICRR L CTWD, T RXRCTOMMEARIL, HBTFOFETHS S5 LEMNICE
TWRIETHAIE, HBOHFEDOLDILFHELZ 52 TWbH, LEENoT, FFEDBIE
Ptz PD AT LAOMRER L LTHERT L0 Z L, FECEEO S 2 Mm
AoMml bEEALOL L TERIRLEZZEZERL TS, ZHITHERERTH
5, H_OREIL, PD OO OETEM R AHMEEBEHRL TS, ML, ERLE
FPEAECMEE B LEZEERLOET TIERL, PD7u s 70— E L TERE
WZEATARER BDICERE YT TNDLIEA I N ?

3OBIFFHETH D, MHIZE 2IE, HETLCFEROFERIZONWT ORI 2Rk ENE, &
LKL DIZE ST TN AZRETHDH L) Z 72, (Schoenfeld, 2018,
p.57)

>~ >

ZORTEND, £, BRI TVWAN ONDORERISIL—T Y v 7L, ThENE
ETRUNCT DHRA MR ERRY, BIELTUTLWEFTZEH L TER ST D Z R
D%, T7H6, TRU Math Rubric & FEMIEIZHW S Z &%, TRU Math Rubric
MERZY T TV LEEOMEICEAT MmN R IND W RENRH D Z LR ERTE D,

FA4—

BEOARIE, CORE
E#ET, —BURHY,
S ECESfLEhTLS
H

BEDEEL, £
nThiang, Ha3WiE
1 REEER T, HRTHE
BAD L S HBEZLHEE
(key practice) ~DHLY
HADELERNT LS.

BEDFEHIE, EITHK
HKERTHEA, FIE
PR, GEIR) A

2 BOMOBEENLD
et P RAINREDE
BLERISEERER-
TW3,

REOEHIE, FIEP
=, (BYE) AR
3 DEDOBNY ICEER
BRXEFDHY, BEE
1EEADEY BHAD
HWEEEZTWD

LGN AEERAD
B A PEEICONT,
COREXEIATVLS
.

EENT D REDES
DIFEEAEE, FIRD
BEEE, HM2/ETE,
YR L OB A
ATHLATWS.

BREDEYIE, EhEHE
SO CRIERAR
EHEEHLTWEY, I§
BoeY L YiE, BEs
[RBh oEEd | Ems
HY, EENGIYES
OHEERL TS

KBk v kBB,
EREOBEE LT 2
LCoLEENEY HA
AHIEL, BFEMNRE
ICBMEE 3,

HERIE T RTDEFELR
EORBAT I AT S
HiL, EDREXEL
TWa7h,

BZ2ORNB~DT 7t
ZRBEMICEELDH Y
Z DIRREICH L THARE
BEAH TN

NELRT 7 XICIE

o TWhWLA,
3R VBB D EREICE
FHET /22 %S B
72HDHAAIEL TWS,

R (S FEABA IS KB L
HIREDLETHEES
LHPRBINEER L T
w3, LK, I
NTW3EhEED, %
DESHBEMEDLF
LIICRAB.

EFEHNEZDRPEN D DFH
wWELEOBELTWSD. B
EITBWT, YOk Ic4£RE
OEMO RSN TS D,

HEEISHMICL > TH®
bhd, EEOHESIEE
o7zl (AXhZhA
T) , BEORSCTE
ICE->THIBR==Y L
TWwW5,
EEIEE R AT 51
SHRHDH, [EEDR
=, HWORE] @
DERT, £HEDEZI
BREhAhh-74Y, @
HILToNEh o7 F
%) ThD.

AR IEE R R E SR
LTW3, A, 88
INERDE R OFRE
EEZBD, h2/FEF
I E DOE ZIRIG
LEDOBRRAZMALT
T3,

HREOHMFENBE L L ORE
HHLTWLWA D, HEADEE
BN ICHEOH 2 EED
EZITETWEY, Bonb
R L8R IHALEY L
TW3h.

EED R AR IS RE
ftxnhf=l, BERIN:Y
Lisw, HEN0TE)IE, B
EMHRIRYRY D EIE LI
RESNTNS,

HEMSERDBEIC (HD L
FE<HoMEND) SEL
TWBH, HILEFDOEZN
(BEMICMENH S & &)
AL THNIEh o7,

(WEH,H 3 & &) BAWL
CHAS D 27T 5.

ML, EEMICHEDD T
LIZE DWW, #fRE
RICHLLA-Y TR LIS
Lo THEDEEHREL
ZORDIEEIELLDZE
ZITHLTW3,

%] 3.2.1 TRU Math Summary Rubric (Schoenfeld, 2015, p.15, ZFEFFIER)

3.2.2 AMBTHALEL—TI VY

AR CIX, REBEL—TV v 720D Z LI, TDOEHIZ, TRU Math
Rubric # % £12, HADOEEFREFRORECH ~TEOL—T Y v 7 i ELT=, 3
EMIZBIT 2 AR OREMFITIZIBNT, BID 1HFIE, ZOREEMOL—T1 v
EHWTEREMELITY, EREOBBIBEEOR XM T o0 —7 U v 7> TSN
BER LI, BRI TIEDL, REBRLV—T U v 7 %, BRENIEEZIT O ANISE A N
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WZHRL, ZOM—T U v 720 e RIER - MFH & BT I O FEhE 2 K HE L 72,
WmEOSBE L, RELFRC—FA, K3228)05BEEYIERY >— M — |
B, K322 H)DFREKEL T, 77— X ZIE LT, WRRELSHB L BN ¥R
IR T 2 REDEYIKY > — h(— F B ok a0 L, F8L.E0HMEZOFERD
ZIZONWTELL, MBETHIN—T Y v 7 ORBZEZ, L0 IWREBZEL—TY
v EHBETHZEEBE L,

ARIETIX, O¥FENR T - B2 HOBLEREBNC, REBSEL—TY v 7 ORFRE
ERAONCT 5, RIELEEE—BAIL, £321ThHD

ERERWEARFE020 —rA WEARFAEA 200 —kB

B BEDRVED »—
A= s EBBL,BAT L RREESELEASTE 1~5 0 S RETOH T Ha0 E,
e ;] A ( Hesk) i #d A, KB ] AR IR A B LT e
'RE ( ) ERE ( ) 1#$9%~E:ﬁ iiz.?i ST, BETESTOANBICNETS, bLIL BRTEELLSSXK
FHIER BEL, ThOEERICERIES LB TETVSD
B 0N p—
L&TT&ME@EW‘\KDEMUJIZ TR T O A OSRT8R 5 1. ZETRnRE, 2%-08
i, MMRRAEIEL T, EECEEODBOME B - SAFEERTAn0TRNLS H.
[2=7]
FERADE~ORE  %F BERICHT SRBPRAOERAL ¥, $< OEENRR
BIZER MBS LT Lty
=71
AEZOEM EREEILTORNE YOBRERFAL TS TS0 AMEITH S5
p—
pr—— BEROEAOEELEN LS S, BaOEEOSLLLEL, LEAAMETDHE Y, MIEAER
171
B BoEREIzE {2 b = & 1 T it b

HAH

X 3.2.2 ZFEfFk (T — MA) EREORVIKY — K (— K B)

# 3.2.1 BMEL—T7 VU v 7 E B TRECBT 5]
BEIIBT HHEF

B TEENE L DEEAITIE, HEHRREZ T TR, MoHILnE L o
DI DB HEFHIIRRITROB TN %7

REIZBWTEENE Z DEBEAITIL, BEFEOREDBILOFFCEKAEN & 5 .

3 | REICBWTAENE X DAL, FrEDHT, & L<IX 1 SOBEFELHMO
HOTOMBO R, RAREATRH 5.
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