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Module Breakdown

Week 2: Building Fluency through 20




Module 2

Part 1: Launch the Concept




3-Act Task
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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 S. Smith, pegs@

pitt.edu, is an associate

professor of mathematics

education at the University

of Pittsburgh. Over the
past decade, she has been developing research-based materials for use in the profes-
sional development of mathematics teachers and studying what teachers learn from the
professional development in which they engage. Elizabeth K. Hughes, elizabeth.hughes
@uni.edu, recently finished her doctorate in mathematics education at the University of
Pittsburgh. Her areas of interest include preservice secondary mathematics teacher
education and the use of practice-based materials in developing teachers’ understanding
of what it means to teach and learn mathematics. Randi A. Engle, raengle@berkeley
.edu, is an assistant professor of mathematics education and the social context of leaming
at the University of California Berkeley. She is interested in developing practical theories
for how mathematics teachers can create discussion-based learning environments that
promote strong student engagement, learning, and transfer. Mary Kay Stein, mkstein@
pitt.edu, is a professor of learning sciences and policy and the director of the Learning
Policy Center at the University of Pittsburgh. Her research focuses on instructional
practice and the organizational and policy conditions that shape it.

Discussions that focus on cogni-
tively challenging mathematical tasks,
namely, those that promote thinking,
reasoning, and problem solving, are
a primary mechanism for promoting
conceptual understanding of math-
ematics (Hatano and Inagaki 1991;
Michaels, O’Connor, and Resnick
forthcoming). Such discussions give
students opportunities to share ideas
and clarify understandings, develop
convincing arguments regarding
why and how things work, develop a
language for expressing mathemati-
cal ideas, and learn to see things from
other perspectives (NCTM 2000).
Although discussions about
high-level tasks provide important
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The5 Practices:

1.Anticipating student responses to challenging mathematical
tasks:

2.Monitoring students’ work on and engagement with the tasks;
3.Selecting particular students to present their mathematical work;

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

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

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

Learning Target:

Questions, Look-Fors and Misconceptions:

Who and What

Scaffolding

Extension

Anticipating = » Monitoring =

Selecting

>

Sequencing =

Connecting




The5 Practices:

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

3.Selecting particular students to present their mathematical work;
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#2-Show your thinking
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#2-Show your thinking

Student 2




#2-Show your thinking




#2-Show your thinking

Student4




#2-Show your thinking
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#2-Show your thinking




The5 Practices:

6.Sequencing the student responses that will be displayed in a
specific order and;

/.Connecting different students’ responses and connecting the
responses to key mathematical ideas.
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Version #2
Comparison Problem
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The Practices:

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

Learning Target:

Questions, Look-Fors and Misconceptions:

Who and What

Scaffolding

Anticipating = » Monitoring =

Selecting

>

Sequencing =

Connecting




The5 Practices:

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

3.Selecting particular students to present their mathematical work;
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#2-Show your thinking
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The5 Practices:

6.Sequencing the student responses that will be displayed in a
specific order and;

/.Connecting different students’ responses and connecting the
responses to key mathematical ideas.
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We're learning who is...

® Combining sets

® Counting all

® Counting on

® Part-whole strategies

® Using counting strategies vs additive strategies

&



Module 2

Part 2: Connect and Extend Thinking




What is fluency?

@






Thoughts? Pajise
1. What is tfluency?
2. How do you build and support fact fluency in

your classroom? Ideas? Resources?
3. How do you assess tluency?

4. \What are some barriers, frustrations, or pittalls

@

around fact tluency?




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 skill in performing
them flexibly, accurately, and efficiently.

(National Research Council, 2001, 121)

@




Principles to Actions:

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 strateqgy 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. @




Accurate

Efficient

Flexible







Fact tluency means students
know and can use their facts.




Adding It Up:

knowledge
of when and how to use them appropriately,

(National Research Council, 2001, 121)
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Principles to Actions:

to solve contextual and mathematical
problems,

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




Procedural Fluency in Mathematics:

different problems
and contexts;

(A Position of the National Council of Teachers of Mathematics, 2014)
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What | got right.

What | was missing.




Accuracy, efficiency, Flexiniity

Fletchy



Accuracy, efficiency, Fiexiniity

Fletchy



The Nuts ana Boits of Fluency

Accuracy
Efficiency
Flexibility

GContext

Fletchy



Lesson String

3 Act Task
Image Talk

Anchor Problem
Tool Talk
Contextualized Practice Problems

CEING
Number Talk
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The Problem
with
Word Problems




Anchor Problems




Felix had @ apples. He had @ red apples, and the rest

were green apples. How many green apples did Felix have?

(8,4) (14,7) (26,13)

@



Felix has some apples. He has the same number of red

apples and green apples. How many apples of each color
could he have?

@



Felix had @ apples. He had @ red apples, and the rest

were green apples. How many green apples did Felix have?

Same? Different?

Felix has some apples. He has the same number of red

apples and green apples. How many apples of each color
could he have”?




Decontextualizing
&
Recontextualizing Number




Tool Talk




EAI 520427

EAI*® Education EAIl 520427
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EAI* Education
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Decontextualizing
&
Recontextualizing Number




ifferent?

EAF Educstion




Contextualized
Practice Problems

&



Doubles—Contextualized Practice (Apples)

T

Felix had ] apples. Lauren gave him

Felix had (] apples. Lauren gave him

Felix had some apples. Lauren gave him

Join () more apples. How many apples does some apples. Felix now has [ ] apples. (] more apples. Now he has [_] apples.
(Add To) Felix have now? How many apples did Lauren give him? How many apples did Felix start with?
4,4 7,77 [11,11] 3,6] [9,18]  [14,28] [5,10]  [7,14]  [12, 24]
Felix had [ ] apples, but then he gave ] Felix had [ ] apples, and then he gave Felix had some apples. He gave [ ] to
apples to Lauren. How many apples does some to Lauren. Now Felix has () apples. Lauren. Now he has () apples left. How
Separate Felix have now? How many apples did he give to Lauren? many apples did he have to start?

WELCRACIN))

[6, 3] [16, 8] [26, 13]

Whole Unknown

Felix has () red apples and [ ] green
apples. How many apples does he have?

[4, 4] [7, 7] [16, 16]

[8, 4] [12, 6] [30, 15]

Part Unknown

Felix has () apples. (] apples are red and
the rest are green. How many green apples
does Felix have?

[6, 3] [12, 6] [24, 12]

[2, 2] [6, 6] [14, 14]

Both Parts Unknown

Felix has (] apples. He has the same
number of red and green apples. How
many does he have of each color?

8]  [16]  [28]

Felix has () apples. Lauren has (] apples.
How many more apples does Felix have
than Lauren?

Compare

[4, 2] [18, 9] [22, 11]

Felix has () apples. Lauren has () more
apples than Felix. How many apples does
Lauren have?

[3, 3] [6, O] [13, 13]

Felix has (] apples. He has [ ] more
apples than Lauren. How many apples
does Lauren have?

[8, 4] [18, 9] [30, 15]

© 2020 by Graham Fletcher from Building Fact Fluency Toolkit: A Toolkit for Addition & Subtraction. Portsmouth, NH: Stenhouse. May be photocopied for classroom use only.



Games
&

Purposeful Practice
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Number Talk




Talk




Lesson String

3 Act Task
Image Talk

Anchor Problem
Tool Talk
Contextualized Practice Problems

CEING
Number Talk




Fact fluency is an outcome of
meaningful problem-solving
with purposeful practice.
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Addition/Subtraction Fact Fluency

Flexible Learning Progression

Sums within 5 - +/- 0,1,2
TN~

Doubles Combos|of 10 10 + Foundational
Facts Sets
v ' oo v Derived
Near Doubles Making 10 Pretend a 10 ] Facts
Strategies

Adapted from Math Fact Fluency (Bay-Williams & Kling) @



Properties of Addition

Commutative Property of Addition
Associative Property of Addition

Additive Identity Property of Zero

@



Commutative Property of Addition
+/- 0,1,2

2+9=9+ 2




Associative Property of Addition

S + 7/
8 + (2 + 5)
(8 +2)+ 5
10 +35 =15

@



Additive Identity Property of Zero

O+a=a







Reasoning with
facts beyond 20

&



Associative Property of Addition

S + 7/
8 + (2 + 5)
(8 +2)+ 5
10 +35 =15

@



Associative Property of Addition

68 + 7
68 + (2 + 5)
(68 + 2)+ 5
70+ 5=15

@



Associative Property of Addition

5.8+ 7.4
5.8 + (0.2 + 7.2)
(5.8 + 0.2) + 7.2
6+7.2=13.2

@



Assessment







Formative
Diagnostic
Summative
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What does Samora know?

&



Formative Assessment

Doubles

Nears Doubles
Use foundational facts to derive new facts

Connecting addition and multiplication

@



She has the same number of glasses of each type of
lemonade. How many glasses of each type does
Annie have?

61 12 18]  [28]
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Module 2

Part 3: Building Fluency




Building Fluency

Dominating Doubles & Near Doubles




Dominating Doubles (6-Sided Die)

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

Double the Die Halve the Die




Halve the Die

6-sided dice




Dominating Doubles (6-Sided Die) @

4

8

6

10

8

4

Near Doubles within 19 (Doubles +/-1) 0

10

10

11

12

16

17

18

15

19

13

10

11

17

12

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

Double then subtract 1 Double Double then add 1

Double the Die Halve the Die




Building Fluency

Partners for Ten




Building Fluency

Make-10 or Pretend-10 with 8




Building Fluency

4-in a Row Addition & Subtraction




Building Fluency

Open Middle Problems




Open Miadle Caras



Open Middle

Using the digits 1-9, complete the number sentences below.
Each number sentence should represent a near doubles fact.
Each digit can only be used one time.




Open Middle

Using the digits 1-9, complete the number sentences below.
Each number sentence should represent a near doubles fact.
Each digit can only be used one time.




Open Middle

Using the digits 0-9 at most one time each fill in the boxes
below to make a true statement.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll




Open Middle

Using the digits 0-9 at most one time each fill in the boxes
below to make a true statement.

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll




Building Fluency

Part Whole Cards




Building Fluency

Rekenrek & the Flexible Learning Progression
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Addition/Subtraction Fact Fluency

Flexible Learning Progression

Sums within 5 - +/- 0,1,2
TN~

Doubles Combos|of 10 10 + Foundational
Facts Sets
v ' oo v Derived
Near Doubles Making 10 Pretend a 10 ] Facts
Strategies

Adapted from Math Fact Fluency (Bay-Williams & Kling) @



Coming Up....

Week 3: Building Fluency through 120
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