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What is Lesson Study?

. STEPSIN LESS0ON STUDY hitp: /'m ason gmu e du/~j subd 1essonstudy/'step s hitm
Back to Lesson Hudv STEPS IN ]_ESSON STUDY

STEP 1: Set goals
for sindend beorming, and

STEP 3: DO RESEARCH

LESSON
Condnct reseanch lesson

Collect data on student
learning.

Curcio, F. R. (2002). A user's guide to Japanese lesson study: Ideas for
k improving mathematics teaching. Reston, VA: NCTM.




Overarching Goals for Grades 3-8

* Students will develop meaningful mathematical discourse

Content goal:

e Student will communicate their mathematical ideas clearly

and respectfully with precise mathematical language.
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Research Driven... M EAN I NG FU I_
MATHEMATICAL DISCOURSE

“Mathematics can be thought of as a language that must be
meaningful if students are to communicate mathematically
and apply mathematics productively. Itis important,
therefore, to provide opportunities for them to “talk
mathematics.” (NCTM Curriculum and Evaluation Standards
for School Mathematics, p. 26)

“Talking about their thinking clarifies students’ ideas and
gives the teacher valuable information from which to make
Instructional decisions.” (p. 79)

Urban classrooms with students that are below grade level
In mathematics can function and learn as a math-talk
learning community.  Ackles, Fuson, and Sherin (2004)
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MEANINGFUL MATHEMATICAL

DISCOURSE... Research Driven

“Mathematics for Language Minority Students: Cultural background or
difficulties with the English language must not exclude any student from
full participation in the school’s mathematics programs.” (NCTM, 1987)

All ESL learners “made tremendous progress in classrooms using
intensive talk. Classroom discourse “actually supports language
learning as well as mathematical thinking.” (Chapin, O’Connor, and
Anderson, p. 159)

“Teacher questioning behaviors are very much related to
Increases in student achievement....Higher order questions (e.g.
those that ask students to apply, analyze, and reason) produce more
learning than questions that focus simply on recall of information.” (p.
41)
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How do we give access to math
discourse to diverse learners?

Give them something to talk about...
® Universal design (borrowed from architecture)

Universal design is a relatively new paradigm that emerged from

"barrier-free" or "accessible design"
Examples: Do you use any of these universal design features in your daily life?
® Ramps to buildings or sidewalk ramp
® Smooth ground surfaces of entranceways,without stairs
® Wide interior doors and hallways
® Lever handles for opening doors rather than twisting knobs
* Light switches with large flat panels rather than small toggle switches
® Choice of language on speech output

° Rarnp access in swirnrning pools

e (losed captioning on television networks
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Universal design in Math Learning

* Multiple means of engagement to tap into learners' interests,

challenge them appropriately, and motivate them to learn

e Multiple means of representation to give learners various ways
g y

of acquiring information and knowledge

° Multiple means of action and expression to provide learners

alternatives for demonstrating what they know, and

Universal design can benefit diverse learners...
sLearning disabilities such as dyslexia
*English language barriers
Emotional or behavioral problems
sLack of interest or engagement
«Sensory and physical disabilities
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~ Universal Design in math
€ *\\ Universal Design Techniques for Leur*nmg “:l«\\

GANNG ACCES TO MATHEMATEAL L BARNING
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Eedife contexts
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Mathematical knowledge map with related

concepts and representations
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Technology

with special
affordances
for access to
rigorous math

Discover
Rate
Graph
Function
Apply
Rate (intra)
Rate (intermediata)
Rate (advanced)
Graph (intra)
Graph {intermediate]
Graph (advanced)
Function {intro)
Function (intermeadiate]
Function (advanced)
Challenge

Healthy Forest

> Tigred lessons and tasks

Exprcsa y en fracciones equivalentes, de modo que ambos
denommadores sean iguales. Luego, revisa tu respuesta.

\ Problema Nuevo | Dificultad: % Facil © Media ¥ Dificil

Rate of Change (discover)

Three different trees are shown. Each grows at a different speed and has a different maximum
height. Mowve the slider below the graph to see how each tree's height changes with age. Which
tree is the tallest at 10 years? Which tree is tallest at 50 years? Can you explain why the tallest
tree at 10 years is not the tallast at 50 years? What do you notice happening to the Pine tree at

~~
@0 |
Audio

23 years?
Rate (discover) © Brainingcamp
Graph Simulation
200~
1601
£ 1201
=
o
2 sor
a0f
| | :
0 10 20 20 40 s0 ® Sequica  a WVNItE 3
Timeuears) Pine Dak
* |nteractive slider
Yocabulary connections
Math Terms

Axes, Equation, Linear Function, Rate, Ratio, Slope,

¥-intercept, ¥-intarcept *//




Visuals for measurement vocabulary to help
students discuss their discoveries




Using manipulatives to discuss the difference

between mean, median and model

™
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Use of mathematics applets to support procedural
and conceptual understanding

2 Fractions - Adding - NLVM - Microsoft Internet Explorer

@ @ Google (Gl+ v|Go o5 B ~ ¢% Bookmarksw () settinas~ Feerme

: Address @ http: ffnlvm.usu.edufen/nav/frames_asid_106_g_2 t_1.html

O pieces
1,1 _ 1 3[4
— = — Chee

9 3 9 9 0

Good work! Click the "New Problem' button for a new addition

problem.




g

Elicit, support, extend student thinking through

MATH TA_LK E}uil:ting mathematical ideas
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Meaningful mathematics discourse

Standard 2. The Teacher's Eole m Discourse, recommends that teachers orchestrate
discourse by “posing questions and tasks that elicit, engage and challenge each student’s
thinking; listening carefully to students’ 1deas; asking students to clanfy and justify themr
1deas orally and in wnhing; deciding what to pursue in depth from among the 1deas that
students bning up during a discussien; deciding when and how to attach mathematical
netation and language to students’ 1deas; deciding when to provide information, when to
clanfy an 13sue, when to model, when to lead, and when to let a student stmuggle with 2
difficulty; monitoning students’ parficipation In discussions and deciding when and how
to encourage each student to participate™ (INCTRM, 1991, p. 33).




Playing the Game -

Action: playing the game

gactors

14 2 %7

N/

ﬂ.l".u d“{.‘"

The Product Game

| 2 3 4 5 6
7 8 9 (10} 12 ] 14
15 16| I8 (20 ) 21 ] 24
25 ) 27 [ 28 | 30 | 32 | 35
36 | 40 | 42 | 45 | 48 | 49
54 | 56 [ 63 | 64 | 72 | 8l
Factors:
1{2]13]4 6|7]8]09




Questions to consider:

1. What are the factors of numbers and

how do you find them?

What are the multiples of numbers
and how do you find them?

What did you learn about prime and
composite numbers while you were

playing the Factor Game?

Is it possible to get every product with

the factors given?

Are any products missing for these

factors?

Suppose that the game is in progress
and you want to cover the number 12
on the grid. Describe one way this can
happen? Can you get 12 in more than

one Way?

Suppose the game is in progress and
one of the paper clips is on the 5.
What products can you make by
moving the other paper clip?

The Product Game

1 2 3 4 5 6
7 8 9 (10} 12 ] 14
15 16| I8 (20 ) 21 ] 24
25 ) 27 [ 28 | 30 | 32 | 35
36 | 40 | 42 | 45 | 48 | 49
54 | 56 [ 63 | 64 | 72 | 8l
Factors:
L{213(|4|5](6]|7|8]9




Making your own Game Board

Rarnt |2

1. Choose factors.

2. Determine all the products you need to include on

game board.

3 [ || |[Find | a game board that will accommodate all

products.




Making your own Game Board

e What Challenges did students have in creating their own

game boards?

e What kinds of interactions and/or conversations did you

observe as students made their own game boards?

e What insights did you learn about your students from their

game boards?




How did you group your -~
students to play the game? & ™%
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What insights did you'learn about your students
from their game boards?

NG
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Key elements

Setting the norms in the classroom
Clarifying one’s own thinking or classmates
Making and testing conjectures
Asking questions

Rich engaging and rigorous math tasks

Math Tools for Discourse
(manipulatives , technology, games, graphs, tables, representations)

Building academic vocabulary

Using different group structures
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Creating Classrooms that Encourage Discourse

A factor in developing classrooms discourse is creating a social, and mathematical

environment in which students:
Listen to one another

Respect one another and themselves
Accept opposing views,

Participate in a genuine give-and-take of ideas and thoughts;

vV Vv Vv Vv V9

Collaboration and active learning are emphasized, valued, and celebrated by

teachers and students, and

» The teacher’s role has changed and is not seen as the only expert and within the

classroom.

Manouchehri, A., Enderson, M. (1999). Promoting mathematical discourse: learning from classroom
examples. Mathematics Teaching in the Middle School 4(4).




How did you create ciassrooms that

Encourage Discourse?

® Revoicing

® Restating someone else’s reasoning

* Applying their own reasoning to someone else’s reasoning
® Prompting students for further participation

L Using Wait Time




Understanding Rational numbers and
proportions (jean)

™




Customers Cut the Cake”

Each day the local baker makes
several rectangular sheet cakes, which he
cuts into eighths. He sells 1/8 of a sheet
cake for $1.59. As part of a new
promotional campaign for his store, he
wants to cut his sheet cakes into eighths a
different way each day. Customers who
suggest a new way to cut the cakes into
eighths win a free piece of cake each day
for a week. What are some of the different
ways to cut the cake?




Are these parts
really equal?

What do we have to
remember about

parts with curved
lines?




How can we prove that the eight pieces are equal
parts?




TG JAN s
Cakes Cut Intom NAME Lo k\.{; 1\'\{%(, {L )
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Let’s Revisit Problem 2

® “You Can EatYour Cake and Have It, Too!"

The baker is conducting a second contest, this time for his employees. As part of a new
promotional campaign for his store, each day he wants to feature sheet cakes that have
been cut into four pieces in a different way. The pieces do not have to be equal for this
promotion. The baker has challenged his employees to suggest interesting ways to cut the
cakes into four pieces. The employees must also determine the price for each piece. The
bakery sells 1/8 of a sheet cake for §1.59.What are some of the different ways the cakes

can be cut, and how much should each piece cost?
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How does the fractional part
reflect the price for each of
the four pieces of cake?




Discussion

* Could your students find the total cost of the cake given
the cost of 1/8 piece of cake was equal to $1.59?

* Were your students able to partition the cake into four
unequal parts where they could identify the fractional
part of the whole?

e Did your students use equivalent fractions to name their

four parts — for example going from 2/8 to V4 or 4/8 to
%3




£6.00 )¢

/ -

This group of students divided their cake using grid paper and
determined the fractional cost of each piece based on 1/8 piece of
cake is equal to $1.50.



Apple pi

Objectives

» 1. Students will measure the
circumference and diameter of various
circular objects.

« 2.Students will calculate the ratio of the
circumference to the diameter.

+ 3. Students will discover the formula for
the circumference.







Generalization posters
Math vocabulary visuals
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CIRCUMFERENCE OF QIRCULAR fHAPES

Ditections: Using the circular shape you have been given, lay the saring
aroaimsd 1 1o find the corcumcrensee. Meatl. measure the sirnng with yoser rulet
b find the length of the circumfeorence (as securately ss possible). MNeat,
mensure the diameter of your circular shagse. Finally, using your caloulater,
divide: circumference = diameier, Rocond your result. We wall thon talie a

class survey 1o recond each team”s resulis. Then we will add them together
tax firl the average.

| | [
| Circumferenced =) | Diametor =} 1‘%""“‘“"
.‘ 13,3 = 13 [ S i72ni7e
 Team i 21 3 =7 EWASEEIT]
| 4 % B 2.4 {
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CIRCUMFERENCE OFf (remi-circular) SOAP BUBBLES

Dhirections: Using a small amount of soap bubble mixture, pour it omo vour
tablcaop. Dip the end of the siraw into the remaining bubble mixture in the
cup o wet the end of it. Hold your straw at about a 45° angle in the “puddle
of soap on the tabletop. Blow gently into the straw to blow vour bubble.
DO NOT SUCK UP ON THE STRAW OR YOU WILL END UP WITH A
MOUTHFUL OF SOAP! Yuk!! When the bubble pops, use your ruler to
measure the diameter of the circular impression left on your deskiop. Then
calculate the circumference. Repeat this three times filling in the daia
below,

= Diameter Calculation | Circumference

| | C=un-d - 1
BUBBLE #1 E o C =1r4d e 7
BUBBLE#2 f Vel o

: L5 |C=wd | zo.4

| -

BUBBLE # 3 —F s L=TTF:
v, | A &2

'_|j.l-|!'_'i|::' = .11i i . |I ,-':'r,___'rr-_c* I" T_'I'_:rl‘i_?
|

|
=




Strategies to support math discourse

with diverse populations
Build math discourse language

Modeling Math “Four corner math”

Convince Me

Problem solving strateqies

Building Math VVocabulary

Generalization Posters

™
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What role did each have in promoting

meaningful mathematics discourse...

Teacher’s role

Students’ role




Teachers’ role

Table 1: Advancing Children's Thinking framework simmany

ELICITING
(Eliciting chaldren’s solution
methods)

Describes ways 1n which
teachers can provide students
with opportumties and
necessay encouragement to
express their ideas about
mathematics.

SUPPORTING
(Supporting cluldren’s
coencepiual understanding)

Describes mstructional
techniques that support
children in canying out thear
mathematical solutions.

EXTENDING
(Extending children’s
mathematical thunking)

Describes ways m which
teachers can challenge and
extend what children do with
thewr current mathematics
thinlang.

Fraivilig, J., Murphy, L.A., & Fuson, K. (1999). Advancing Children’s
Mathematical Thinking in Everyday
Mathematics Classrooms. Journal for Research in Mthematics
Education, 30 (2), 148-170.




Students’ Role in
math discourse
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| f\ Universal Design Techniques for Leurnfng | \f\

SA NN ACCES TO MATHBEVATEAL LEARNING

e Mt o,

Fed-life contexts

Kich moth tosks
Phyzicd Menipulatives
Virtud M onipuatives
Students " interests
husic & Literature
Yideoe n:|'p5

&rt & aorchitecture
f—ish:vr'f_-"CL.rr-zr*’r gwvents
Science and Tech
hidfiple intelligences
Pictures

Sarnas

houiry Bosed acfivities

wwﬂw

Murnaric

Writhen symbals

Fondz-on
DCemonztration

Wiewd /& uditory

Grophs/Tables

Diagu‘rs

Texdbooks

Cm"PL.‘l‘EF programs

Cleee Dizcourse

Physicd Manipulafives

Virtud W onipuatives

9™ e P06,

=

5=

o

Mathern aticians log
Formative & summative
Performonce boeed
ceEsessments

Diranirh-th. Erq:-i*s.
chorts

Computer work
Presentofions

Verbd ond written

'z::|:u|-:'~aﬁ-:ur5: Proofs

0

Mubpk pathways fo kaming mothemati=

0 Mukpke way= fo apply and comnect ideas

D Mulpk woy= fo demonsirale understonding




Final thoughts

Website : under lesson study and

Biblio graphy

Books and Articles Relating to Discourse in the Classroom

Chapin, Suzanne, Catherine O’ Connor, and Nancy Anderson; Classroom Discussions Using Math
Talk to Help Students Learn

Allen, Janet; Words, Words, Words: Teaching Vocabulary in Grades 4-12

Johnston, Peter; Choice Words: How Our Language Affects Children’s Learning

Allen, Janet; Inside Words: Tools for Teaching Academic Vocabulary Grades 4-12
Denton, Paula; The Power of Our Words: Teacher Language That Helps Children Learn

Hill, Jane and Kathleen Flynn; Classroom Instruction That Works with English Language Learners
Hyde, Arthur; Comprehending Math Adapting Reading Strategies to Teach Mathematics, K-6

Sullivan Peter and Pat Lilburn; Good questions for Math Teaching Why Ask Then and What to Ask
K-6

Developing Mathematical Thinking with Effective Questions; PBS TeacherLine

Beck, Isabel, Margaret McKeown and Linda Kuean; Bringing Words to Life

Zwiers, Jeff and Marie Crawford; “How to Start Academic Conversations” Educational Leadership;

p-70; April 2009.

“Analyzing Classroom Discourse to Advance Teaching and Learning”; education update; volume 50;
number 2; February 2008.



http://mason.gmu.edu/~jsuh4/�
http://mason.gmu.edu/~jsuh4/publications.htm�

	Let’s talk math!�Engaging all learners in �meaningful mathematical discourse�����
	What is Lesson Study? �
	Overarching Goals for Grades 3-8
	… �� Research Driven…     MEANINGFUL MATHEMATICAL DISCOURSE 
	MEANINGFUL MATHEMATICAL DISCOURSE…  Research Driven
	How do we give access to math discourse to diverse learners?
	Universal design in Math Learning
	Universal Design in math�Figure 1. Universal Design Techniques for Mathematical Learning
	Mathematical knowledge map with related concepts and representations 
	Technology with special affordances for access to rigorous math 
	 Visuals for measurement vocabulary to help students discuss their discoveries
	Using manipulatives to discuss the difference between mean, median and model 
	Use of mathematics applets to support procedural and conceptual understanding
	Elicit, support, extend student thinking through Math Talk 
	Meaningful mathematics discourse
	Playing the Game –�Action: playing the game
	Slide Number 17
	Making your own Game Board
	Making your own Game Board
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Key elements
	��Creating Classrooms that Encourage Discourse�
	How did you create Classrooms that Encourage Discourse?
	Understanding Rational numbers and proportions  (jean)
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Let’s Revisit Problem 2
	Slide Number 35
	Discussion
	Slide Number 37
	Apple pi
	Slide Number 39
	Generalization posters�Math vocabulary visuals
	Slide Number 41
	Slide Number 42
	Strategies to support math discourse with diverse populations
	�
	What role did each have in promoting meaningful mathematics discourse…
	Teachers’ role
	Students’ Role in �math discourse
	Slide Number 48
	Final thoughts

