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o 19794 RRE T HAX I AnE /PR # G
—- 1980%F An agenda for action: Recommendations for
school mathematics of the 1980s (NCTM)
BOFEN (FEBRER DIF
— 1981-19824
Second International Mathematics Study (SIMS)
- A—=—T>IVRK - F770—F, EEDSEBEN
e 19854 RRAFEAFHEFHMNREHES N RGN
— 19874
The Underachieving Curriculum

— 19894
A Nation at Risk: The Imperative for Educational Reform

- 1992%F Z=imRENRE
HAE 7 XU D OBZNRERRDOES
EIR S M AR R T O T Ik
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By the year 2000 U.S. s
science and mathematics

— 19894 Curriculum and eva
mathematics (NCTM)

o 19914 A Sb WNE 2 E )

Magazine

Why Do Americans Stink at Math?

By ELIZABETH GREEN  JULY 23, 2014 o o @ @ ° D




19944 ERFAAFHEFIHNBHHSNERANIRE G
— 19954 Third International Mathematics and Science

Study (TIMSS), 1995
A mile wide and an inch deep

19954 1 FAEREUVWEEEEDIZF DL D HaNE
19974 N —> 70w TRIBZELWEIRZE FFELR
19984 INT—> T Oy I 59 R H— RERQE HFEHRR
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e 19984 University of lllinois at Urbana-Champaign,
Graduate College,
— 20004 Principles and standards for school mathematics
(NCTM) YA TDNCIMKEICEZ L DSINE
— The National Commission on Mathematics and Science
Teaching for the 21st Century. (2000)

Before It's Too Late: A Report to the Nation from The
National Commission on Mathematics and Science

Teaching for the 21st Century.
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New Math

FELEDOMNZ L, FEHLDEH, FICAFIEDOBBEIZ DI
RRICEE T D

EIREFRNDDERE ZDIEEER

NCTM Standard

HRESHIEINCIM Standard ZEFIC LD o 7

NSFEBIEICL DN F 2T L - BRIEHMZFDORR

% < OHBIES AN Standard (T EHL U fe BRI ZE O B %= BtA
TBVWHBENHNISHTHRENITIEETE S,

Math War NDiit - - -
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7 A NEZHEMRDKE RERHE 1999

e Ma, L. (1999). Knowing and teaching elementary
mathematics: Teachers‘ understanding of fundamental
mathematics in China and the US. Mahwah, New Jersey:
Lawrence Erlbaum.

- TZTHOBEDTHIDDHZ2VOETEZHZDEEIC, EDKD
ICEZ XTI h
PEO/NERAEDE0%IHED THD OEkZz IR Ui
AU DDHEF LT H20% U T

-9§®%§%b@ém.l3 1

4 2
FUT, COHEICL-STEBLLZEDTEEAIXNEREEZDLD
e Y AN
— PAYUDDHED S BHREHUMNIE L L 5TE.
YEME23AFRTA
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7 X ) NEEHEMR DK E 7R85
1999

o Stigler, J., & Hiebert, J. (1999). The teaching gap: Best ideas
from the world‘s teachers for improving education in the
classroom. New York: Free Press.
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e 20004 ICME-9
- IUVRXRN—2arELUTITOhNERREF=ARZHNEEHE/N
FRICE T BT ZE
- BX#EBKRT—T7av
(2XBIZHE, AXRVY—8H, MCIMEZFDM/HEBIEE)
s MRWEDETAZHIBL, FDREICET B/\RILT 1 X
hwarE
- INAMICME-9EZF— (NCTM)
e HXDHFIEEDD T 27 —X
e 20014 Lesson Study Summer Institute
Catherine Lewis FEDXEMEZA1TI 5 5 HE D EHAFEEE
— Catherine Lewis, Makoto Yoshida, Tad Watanabe, Ineko

Tutchida, Aki Murata, Motoko Akiba, Hiroko Uchino,
Rebecca Perry, Bill Jackson.

— To Open A Cube
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World Association of Lesson Studies

e First conference was held in Hong Kong in 2007

e 2016 conference in UK, Participants from 40
countries
Australia, Austria, Bangladesh, Brunel, Darussalem,
China, Denmark, Finland, France, Germany, Hong
Kong, Hungary, Iceland, Indonesia, Israel, Iran,
Ireland, Japan, Kazakstan, Kenya, Malaysia,
Netherlands, New Zealand, Norway, Oman,
Philippines, Portugal, Rwanda, Saudi Arabia,
Singapore, South Africa, South Korean, Sweden,
Switzerland, Thailand, Turkey, Taiwan, UK, US,
Uzbekistan, Zambia.
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HROEXR ICED DRSO RRD “RERE

1]

1HTE T2 1T O>2EEMR

MEREETOR W IZERE"
FICEERZHET S2REIFEVE WD SRR
REBFEDNROIA A TRFEFEZIT D B
MM RS DR W IRERE

INETSEL W e Z AN 2 EERR
IBEEZE (Lesson Plan)ICBEd % 554#
FEDBICHRA RO DSEHE

MELIT T, BRICESBWRES

AEHHAETRE
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AU DWW DO DOHUE TITONICIREMRDBEREZ RS Ul
IR TIE, BETDREREZICH T D2EMDMALE, FFEEDHED
EEIDHERH, EWolcBRIEHITESNTH, HBENDAF IS
EBHOE FICESELEEWSHEZIFEAERINTULAL

- GIOFIE: 7= E =Y~

- BEERFDOAIER EITHEO D DR

— e.qg., Gersten, Taylor, Keys, Rolfhus, & Newman-Gonchar,
2014; Lewis, Perry, Hurd, & O'Connell, 2006

FERRGREITICN T DHtH]
- GIOFIE: 7= ELSYAN N
- REAROBIEICHEFT DR
THADIREMRFXE WS HDIF, HELAEDOEHIFDIRENEI(C
F&ILIERV ) E WS iR
Tld. REMRERIE. HEDOFTELDIEEAMREICTFSL TWSD
557
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Average Percentage of TIMSS Mathematics Topics Taught in
School
and the Achievement (Average Scale Score) of the TIMSS 2003

Grade 8
Singapore

i N Jane 84% taught,
= 600 74% taught B
- v Correct)
- 570 (64%
g . Correct)
o United States
i Int. Ave. 83% taught,
2 & 450 78% taught, 504 (48%
S 467 (41% Correct)
2 400 Correct)
= 50 60 70 80 90 100
EJ Average Percentage of TIMSS Mathematics Topics Taught
< in School either prior to or during the year of the

assessment, Grade 8

Source TIMSS 2003 International Mathematics Reg
Grade 8: Exhibit 5.7 (p.192), Exhibit C. 1 (p.400 )

RSB R R EID L ARe02)
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Average Percentage of TIMSS Mathematics Topics Taught in

School
and the Math Achievement (Average Scale Score) of the TIMSS
2003
Grade 4
o 690 Singapore
2 -2l 82% taught
= 600 54% taught, .
- « 565 (69% 594 (74%
o 930 Correct) Correct)
§ « 500 — United States
' ' 82% taught,
2 & 450 73% taught, 5% 255“8%/0
» =l Correct)
o 400 Correct)
o 50 60 70 80 90 100
EJ Average Percentage of TIMSS Mathematics Topics Taught
< in School either prior to or during the year of the

assessment, Grade 4

Source TIMSS 2003 International Mathematics Reg
Grade 8: Exhibit 5.7 (p.192), Exhibit C. 1 (p.400 )
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MEIRZRICK > TR Z I/
A AICH T DREMFTDAR

o LAZDHMEHEZXNREUVLEMETOT S LDD 5,
RIZRREECEDWTHSNEHMEND > cDIE. 268D

e ZDSED 1 HiF. BMARZYR—KTIETAZECHMZ
REULEEMR 7O 7 &
Lewis, C., & Perry, R. (2014). Lesson Study with Mathematical
Resources: A Sustainable Model for Locally-led Teacher

Professional Learning. Mathematics Teacher Education and
Development, 16(1), 22-42.
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Randomized Controlled Trial of Lesson Study
Supported by Fractions Resource Kit

213 Teachers
(41% New to Lesson Study, 78% Elementary Teachers)
1061 Students (Grades 2-5)

Random assighment to 3 conditions
|3 Groups per condition

Lesson study Lesson study but  Locally-chosen
with resource no resource kit, professional
kit not focused on development
fractions

Roughly 3 month intervention period



Lesson Study Resource Kit

1. Mathematics tasks to solve and discuss
(& related student work to analyze)

2. Curriculum inquiry: Japanese textbook,
lesson video, teachers’ materials, related

research

3. Lesson study materials (template for
lesson plan, protocol for discussion, etc.)

ERRE SRR T 0TI

nternational Math-teacher Professionalization Using Lesson Study



0O IMPULS mmsmsssimsem

International Math-teacher Professionalization U




Fractions

" They are measuring )
his arm span from
the tips of his
fingers. I wonder

_how long it is. M

Itis Imand a little more. We Canyouusea
o0 ; ;
should use a decimal number. decimal number o @ g
for this? '
bt 5 | ke S SR

- —

‘ Let’s think about how to express fractional parts!
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Second tree. How can we express the “extra’ as
meterse

o

et 2

e R D)
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Students solve. Observers Record
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Day 2: Intfroduction
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ZENDEFIENEE>Tcl EZBE

BREMBXZT o 2DDT7IL—7DSME L. — RO EMRE
ICSMULIEDHDEENRT, BHSMICHHENEFEZZHBDDIC
®iI->fcEBEL TWS,

Built on my existing knowledge of teaching and
learning

Helped me consider how to apply what | learned:-:

Gave me ideas | would like to share with colleagues
Was intellectually engaging and important

Helped me see how content ideas are connected:::
Encouraged my active participation

Valued my opinion, experience, and contributions

Supported my own professional inquiry and

Investigation--- . .
ERRE PR EME T O o6
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U.S. RCT: Lesson Study With
Mathematical Resource Kit (Fractions)

0.1
0.08
0.06
0.04
0.02
0 Control

-0.02
-0.04
-0.06

<<~Exper

Pretest Posttest

Teachers’ Fractions Knowledge (33 ltems, 21 From LMT; 2-level HLM,
effect size .18, PRt RS A B T O b
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Grade 5

20

15
Grade 4

10
Grades 2-3

5

Pre

= =Control ==~Experimenta
3-level HLM, Effect size .50, p<.01
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BNCHKEIT D ENBATFSNTVWAIHE

ZkIGEHWN., IERRTITONS2HADKEMFRTD K DFFEL LWERRDAE
BH

— Murata & Takahashi (2002)
HEENRZICE TH2RHHZHEME U TCOER - EXRZHICD
75707 LEZFDRE

— Peterson, B. E. (2005)
BEMREBL THESE WONTLSRHOMSE, SR
B9 %

— Takahashi (2011a)

REMRZEZXZA D, BEEDKIEEE

— Takahashi (2014q)

REMRZIRODRICAE I NESEW (=M38101)

— R ICEBERARNREEEONDIRELRDEREE, BENRE
HTEDFENICTEZ D1 VINT b

—- ZERS DR ER SRR T O Ok
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T—RARAY T4 —ZHIMMCIT>TE:
Project IMPULSIC K 21XZEMEICEE T 5%

AT 0w (2013), TERGRAEEE D BA RIS L CORE - B FHI BT DR 6N IE W FE D B m Ak

(CENT TR ER OFFE |, AARSFHE PR H 1R R = 6m S, pp.75-82.

AT oE, FAHSEFE T (2013), TIREMIEDORERLLZOMIEICE T BT Z -~ TUAIZ

BILT7Hn—T v T HELEEZT-), AABFEBERES, £95% BFEHAEmIE T 8

46[FIFK I 78 R =455 5) , pp.305-312.

FAPIE— (2013), B HUPRHRZEMI RO Bl DB 2 WStk s COmmD iz iBL T,
H AR ZR it BH95%8 Br2rA imt Ber s T (GB46RIFK NI ZE R = Rr8E %5) , pp.241-2438.

B EZ (2011) TREZZRHCBITDF BRSO EAZ R R M IEDFIELAT = LIZH TS

EEL T AVHICBITDIERIORITEGE LRSI, H AR E RS F93K5125, pp.2-9.

Takahashi, A. (2014b). Supporting the Effective Implementation of a New Mathematics Curriculum: A case

L]
L]

study of school-based lesson study at a Japanese public elementary school. In I. Y. Li & G. Lappan (Eds.),
Mathematics curriculum in school education (pp. 417-441). New York: Springer.

Takahashi, A. (2014a). The Role of the Knowledgeable Other in Lesson Study: Examining the Final
Comments of Experienced Lesson Study Practitioners. Mathematics Teacher Education and Development,

16(1), 4-21.

Takahashi, A., & McDougal, T. (2016). Collaborative lesson research: maximizing the impact of lesson
study. ZDM, 1-14. doi:10.1007/s11858-015-0752-x
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REEMZ101: P16 TDRZENF

Collaborative Lesson Research (CLR)
Takahashi, McDougal, 2016

L]

BRI At LR RE

FPEESICEIZRBZREL, TOERZREIDBILODREEMNRESNTND.
TR

REnZz 2T 2BMARL RSN TNSD.
REMIFETES

BMMRDOARE, FEBRDICOHDRET, HITOME, REtZRALT 27D DA
DI, 2L T, INSORUMNBEILSINTVWBRENEFICXE TRl nd.
HZTI/EZER (Lesson Plan)&E WS ERZFER LAWY,
MRIRE L MRBES
REMRETEEERICEL > B ZE2CEMDOAHIIC KL o T, ERICBEEREZX
REUVEBREDER (ARIKRE) L5V, BRICE DK HEHZESINTThNS.
NEBDEFIRIC K D XHE
F&UTIRERRTEEERDBIE. KLUOMRHBESDFEFTD 2 DDIZHEICH T
ZNAEEFRDZIENTONS.

MEREDZ & 6

HESEZE MR X N [ > THIRISE S L O HEA DTS (C £ 2 & HHER
/)\

Sh. aRSNS. e e T U R
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CLR cycle to impact on student learni

Research Theme

A desired outcome for students and an entry point for achieving that outcome

Select a topic and a
grade for investifgation

Sharing in order to address the
theme

the results \

Summarize learning Kyouzai Kenkyuu
steps lesson design

Post-lesson Develop
discussion to solidify lesson research
ideas for addressing proposal with unit
the research theme plan

support by knowledgeable

other to conduct kyouzai
kenkyuu and to develop

lesson research proposal /

Live research
lesson




HITENTEF I N TVERLWENDIRIK

o HRAERNTEEMENMTONSIRIC, BRADSEICHBEINTL
5 ENVNS DD B,

o TTRWRZELIFRITH,
BEARNICRWREZRE I 2EHIBEICESDH SN TLSERTIE
BTWH, FEEEEHEICO-E->TFDODERILZRS bl THS
WS, BRETIEHZEDODDET E TRWLWRE, OEXRIFHFS
N¥Y 9 WIRIEICH B,

o HARLADETIE, "TRWEE, OEHIAHEB=NTLWRWNGS
NEL, BIZT7—0y 3y 7ETEEETIIEEDSH D A% EEH
LTH, WSHEIHIIEEEAIT CEHEREICD &, BICE2HE
FEFAL CEERENSIEEZETEUVLEDEEHMLIED T BH &N
BEINh5.
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RWREO®RHEALE L TD
TRU Math

(Teaching for Robust Understanding of Mathematics)
hitp://map.mathshell.org/trumath.php

oy -2avIz)LROEET S5 DDEA
e Mathematics (#3£)

Cognitive Demand (GRAIRIZRZEK)

e Equitable Access to Content (RBNDRIERRT7 V£ X)
« Agency, Authority and Identity (ZEfE®D B E 5 E4E)
e Use of Assessment (GHMD;ER)
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Mathematics
5
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LessonNote
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Back

CLSG Conference Prieto Grade 4 Fraction

With Image Flagged Annotated Clear Filters

+ Add Transition

5 Jose et ( -

XX, ;

11:15 (+15:51) - Angela (13s)

Entities | Entity Types Modality Chart

0:02:59
0:00:11
0:01:14
0:00:38
0:02:06
0:08:59
0:02:54
0:03:04
0:09:25
0:00:30
0:12:50
0:01:52

End of lesson: 2:15:25

11:16 (+16:08) - to group work Whole Group Individual Other

1h 48m 40s 14m 45s  11m 59s Os
11:16 (+16:26) - Laura » Jazlynn (30s) IT] ™ 80% 11% 9% 0%




RE/INT—>
Dayii

CSLG Grade 6
Hock

CLSG Conference
Day 2 Grade 6

2015-05-08 09:38:28

CDT

. 00:02:43
- 00:03:10
I 00:11:30
I

- 00:03:35
I 00:19:45
. 00:05:44
- 00:04:17
I 00:10:22

Duration: 1h 2m 13s

(Start -> End)

2013-05-16 09:26:13
CDT

I 00:06:07
. 00:04:17
I 00:13:26
I 00:16:34
Duration: 40m 24s
(Start -> End)

Preato 4th

Preato 4

2013-02-07 10:21:04
ST

(9]

00:04:20

00:08:15

00:06:32

00:03:23
00:04:57
00:03:17

00:08:25

00:07:44

00:02:03

00:12:31

2
b3
T
=

END

Duration: 1h 3m 37s

(implicit: first - last)

2013-02-06 12:13:52

00:03:42

00:06:15

00:16:02

00:17:42

00:08:54

a
P
o
=

END
Duration: 53m 18s
(Start -> End)

Preto K

Prieto Katie

2012-11-14 10:21:38
CSsT

I 00:19:34
. 00:04:31
- 00:02:30
e 00:01:10
- 00:02:19
I

Duration: 37m 24s
(Start -> End)



HEIHBICR T DREZHDERICET B0

e

o« HEXBEEDOEELHZDER
- KILER - iBBlR T - BRER - EHKR—HR] (2015)

#r-“LessonNote” Z#SERL T, .
HAMEHEZRFHEEI7E. HEHBEFmIGRIET.
FHA8OIMNHARAKEES. pp.145-152

- BRER - KILUEH - TBENT - EHKR—F (2016)
BAORICERZH T LABEREHDERIREHRLLHEDER
% 4 O EHEMREASmXE. pp.87-94

e HEBMBREICKITZRERRICEAT IME
- HFERA (2016)

HURSXR (C £ % 3 T 1o SRR IS BT IR DR
B ARRICESAE YT HBE R B OB EERETROER

4 BIFERARAZHXE. pp.79-86
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F9IE. AT 7L YRATOHREK

- IRRAY—TvI3Yv

- R=)\—TLEVTFT—3V

- HERTIThN2EEBICKLDERSZE (BIZIEWALS)

20174 11H24H-27H, &4 EXZE
Conference theme: Bridging Research and Pracftice

through Lesson Study
WX ZmORITEHAEICRRES T IC, REBEDXFXHED
BOFTH DT I o
N—/\—IFBXENSRE T, FUDHNS5REET
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