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6 Week Module Breakdown

Week 3: Building Fluency through 100 (Mult & Div)
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Module Breakdown

Part 1: Launch the Concept
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3-Act Task

The Peach Picker
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How many peaches in the basket?
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Five practices constitute a model for effectively using student
responses in whole-class discussions that can potentially make

teaching with high-level tasks more manageable for teachers.

Margaret 5. Smith, pegs@

pitt.edu, 1s an associate

professor of mathematcs

educzaton at the Uriversity

of Attsourgh. Over the
past decade, she has been developing research-based matenals for use In tre profss-
sional development of mathematics teachers and studying what teachers lezrn from the
pro‘essioral developmant in which they engage Elizabeth K. Hughes elzabeth.hughes
i@uni.edu, recently finshed her doctorate in mzthematics educaticn at the University of
ittsburgr. Fer areas of intelest incluce preservice secondary mathematics teacher
education and the use of practice-tased materlals In ceveloping teachers understand'ng
of what It means to teach and learn mathematics. Randl A. Engle, raengle@berkeey
edu, Is an assistant professor of mathematics ecucation ad the soclal contest o' leaming
at the Unversity of Califonia Berkeley She is interasted in ceveloping practical theories
for now mathematics eache's can create discussion-tased leaming environments that
promoe strong student engagement, I2aming, £nd transfer. Mary Kay Stein, m<stein@
pittedy, Is a professor of learning sclences and policy and the director of the Learning
olicy Center at the Unliverslty cf Pittsburgh. Her research focuses on Instructional
practice and the organiza:loral and pclicy cond tions that shape It.

Diecuesions that focue on cogni-
tively challeaging mathzmatical tasks,
naely, tiose that promots thinking,
reasoning, and problam solving, arc
a pnmary mecharism for promotirg
conceptual uncerstanding of math-
ematics (Fatano anc Inagaki 1991;
Michzels, C’'Connor, and Resnick
forthcoming). Such discussions zive
studerts opportunitics to share ideas
anc clarify understandings, develop
convircing argaments regard.ng
why and how thirge werk, develop a
langusge for expressing mathemati
cal ideas, and learn w see (hings [rom
other verspectives (NCTM 2000).
Althoagh discassions about
high-level tasks provide important
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I The 5 Practices

1. Anticipating student responses to challenging mathematical
tasks;
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Task Planning Page

Learning Target:

Anticipate

Strategy Who and What Order

Notes:

Pause
Anticipating =  Monitoring >  Selecting >  Sequencing >  Connecting | G F I etc h g



Task Planning Page
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I The 5 Practices

2.Monitoring students’ work on and engagement with the tasks;

3.Selecting particular students to present their mathematical work;
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Student
Thinking
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I The 5 Practices

4.Sequencing the student responses that will be displayed in a
specific order and;
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I The 5 Practices

5.Connecting different students’ responses and connecting the
responses to key mathematical ideas.

GFletchy



GFletchy



GFletchy



Module Breakdown

Part 2: Connect and Extend Thinking
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Fluency?






What research says...
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Adding It Up:

Procedural fluency refers to the knowledge of procedures,
knowledge of when and how to use them appropriately, and
skKill in performing them flexibly, accurately, and efficiently.

(National Research Council, 2001, 121)



Principles to Action:

Being fluent means that students are able to choose flexibly
among methods and strategies to solve contextual and
mathematical problems, they understand and are able to explain
their approaches, and they are able to produce accurate
answers efficiently. Fluency builds from initial exploration and
discussion of number concepts to using informal reasoning
strategies based on meanings and properties of the operations
to the eventual use of general methods as tools in solving
problems.

(National Council of Teachers of Mathematics, 2014, 42)



Procedural Fluency in Mathematics:

Procedural fluency is the ability to apply procedures accurately,
efficiently, and flexibly,; to transfer procedures to different
problems and contexts; to build or modify procedures from
other procedures,; and to recognize when one strategy or
procedure is more appropriate to apply than another.

(A Position of the National Council of Teachers of Mathematics, 2014)



Accurate

Finding the right answer.

Efficient

Solving a problem with a strategy that saves time or labor.

Flexible

Knowing multiple solution paths and choosing an
appropriate strategy for a particular problem.



Adding It Up:
knowledge of when and how to use them appropriately,

(National Research Council, 2001, 121)



Principles to Action:

Being fluent means that students are able to choose flexibly
among methods and strategies to solve contextual and
mathematical problems, ey undersiand and are able fo explain
their approaches, and they are able to produce accurate
answers efficiently. Fluency builds from initial exploration and
discussion of number concepts to using informal reasoning
strategies based on meanings and properties of the operations
to the eventual use of general methods as tools in solving
problems.

(National Council of Teachers of Mathematics, 2014, 42)



Procedural Fluency in Mathematics:

to transfer procedures to different
problems and contexts,

(A Position of the National Council of Teachers of Mathematics, 2014)



What | got right.

What | was missing.
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Accuracy, Efficiency, Flexibility




Accuracy, Efficiency, Flexibility
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Lesson String




Image lalk



GFletchy

© 2021 by Graham Fletcher and Tracy Johnston Zager from Building Fact Fluency



Ny _f.

~GFletchy

© 2021 by Graham Fletcher and Tracy Johnston Zager from Building Fact Fluency



b

fi.

© 2021 by Graham Fletcher and Tracy Johnston Zager from Building Fact Fluency



4

“GFletchy
© 2021 by Graham Fletcher and Tracy Johnston Zager from Building Fact Fluency



Images give students a visual way to
think about groups of groups, which
encourage multiplicative thinking.
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Connecting Arithmetic to Algebra

The students who have the deepest trouble with
middle school mathematics are those without a clear
and rich set of models for what multiplication is and
how it is different from addition. In the absence of
such models, the students tend to rely increasingly on
memorizing rules and how-tos, and their grasp Is
tentative and fragile.

— Bill Lancaster
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Lesson String

3-Act Task
Image Talk
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Contextualized
Practice Problems
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Name: . Date:

There are D baskets with 4 peaches in each basket.
How many peaches are there in all?

[7]
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3-Act Task
Image Talk
Contextualized Practice
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Contextualized
VS.
Decontextualized
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Tool Talk
#1
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Tool Talk
#2
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3-Act Task
Image Talk

Contextualized Practice
Tool Talk
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Game

For Purposeful Practice
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3-Act Task

Image Talk
Contextualized Practice

Tool Talk
Game
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Number Talk



Number Talk




3-Act Task

Image Talk
Contextualized Practice
Tool Talk

Game
Number Talk
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Relational
Thinking




ldentity Property
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Commutative Property
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4x2 = 2x4 GFletchy
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Associative Property

(2x2)x3 = 2x(2X3) —
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(6x4) + (2x4)

8 x4
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Reasoning that is Scalable

—
3rd High
School
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2X4
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(X+ 8)(x+7)




(x+3)2 = X +6X+9
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Multiplication and Division Fact Fluency

2S
Foundational
| /S T -
Doubling Ds:gs:;[;;//e ear Derived
(4s, 68, Bs) (3s, 7s, & 9s) Squares Facts

Adapted From Math Fact Fluency (Bay-Williams & Kling) GFletChg



Additional
Lesson Strings
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Go Play

If you want




Module Breakdown

Week 3: Building Fluency
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Game

The Double Double Game
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The Double Doubles Game
(6-Sided Die)

Place the chip in the box for the move you want to make.







Game

Collecting Quotients

GFletchy



Collecting Quotients (Dividing by 4) O

Choose a PLAYER A PLAYER B
Dividend

Equation Quotient Equation Quotient

20 | 12 | 36 24-4=6 6 36 -4=9 9

8 16 | 32

40 4 24

32 | 20 | 28

4 36 8

28 | 40 | 12

8 24 | 16

24 | 20 | 32

36 4 28

COCOCCOCCOC:

16 40 Total Quotients Collected Total Quotients Collected
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Capturing
Rectangles




Building




Multiplication
Subitizing Cards







Berkely Everette

Math Flips
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Open Middle
Problem




Open Middle

Directions: Using the digits 1-9, fill in the boxes below to complete the
equations. Each box must be used and a digit can only be used one
time.

(.x4)+(.x4)=.x. S
(M x4)+(Mx4)= 4 x B



Open Middle

Directions: Using the digits 1-9, fill in the boxes below to complete the
equations. Each box must be used and a digit can only be used one
time.

(A x4)+(Mx4)=-AxE
(X4) +(X4)= 4 x El






Coming Up...

Week 4: Building Fluency through 1000 (Mult & Div)
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