
Contents
List of Videos xix

Preface xxi

Acknowledgments xxiv

About the Authors xxvii

CHAPTER ONE. INTRODUCTION::WHY YOU NEED TO TEACH  

STUDENTS TO MATHEMATIZE 1

Problem-Solving Strategies Gone Wrong 2
What Is Mathematizing? Why Is It Important? 3

Focusing on Operation Sense 4
Using Mathematical Representations 4

Teaching Students to Mathematize 6
Building Your Understanding of the Operations and Related Problem Situations 7
Playing in the Mathematizing Sandbox: A Problem-Solving Model 10

Final Words Before You Dive In 11

PART I: ADDITION AND SUBTRACTION
CHAPTER TWO. ADD-TO AND TAKE-FROM::LOCATING THE CHANGE  14

Thinking About Active Addition and Subtraction Situations 14
Students and Teachers Think About the Problems 18
Finding the Unknown, Three Story Structures 18
Story Structures: Implications for Teaching 20
Focus on Take-From Situations 22
Modeling the Active Problem Situation 24

Teaching Students to Use Concrete and Pictorial Models 26
Moving Beyond Whole Numbers 27

Students and Teachers Think About the Problems 29
Teaching Opportunities in the Student Work Samples 30
Complicating Things: The Start Unknown Variation 30

The Power of Writing Stories 33
Key Ideas 34
Try It Out! 35
Reflect 36

Moore_FM.indd   15 8/28/19   6:00 PM

Cop
yri

gh
t C

orw
in 

20
19



CHAPTER THREE. PART-PART-WHOLE::UNDERSTANDING THE RELATIONSHIP 38

Thinking About Part-Part-Whole Situations 38
Students and Teachers Think About the Problems 42
Defining the Part-Part-Whole Situation 43
Modeling Relationships Versus Action 44
Improving the Accuracy of Student Models 45

Writing Equations: Addition or Subtraction? 45
Moving Beyond Whole Numbers  47

Students and Teachers Think About the Problems  48
Finding the Equation in the Model  50
Modeling Measurement Problems  51
The Special Case of Both Parts Unknown  54

Key Ideas  55
Try It Out!  56
Reflect  57

CHAPTER FOUR. ADDITIVE COMPARISONS::ANOTHER KIND OF RELATIONSHIP  58

Thinking About Additive Comparison Situations  58
Students and Teachers Think About the Problems  62
Language Can Get Tricky  64
Building Models for Comparisons  66
Knowing When to Add and When to Subtract  68

A Note About Equations  69
Moving Beyond Whole Numbers  70

Students and Teachers Think About the Problems  71
The Anchor-Jump Strategy and Bar Models  71
Modeling the Difference in Comparison Situations  72

Problem Posing as an Instructional Strategy  74
Key Ideas  75
Try It Out!  75
Reflect  77

PART II: MULTIPLICATION AND DIVISION
CHAPTER FIVE. EQUAL GROUPS MULTIPLICATION:: 
TWO FACTORS, DIFFERENT JOBS 80

Thinking About Equal Groups Situations  80
Students and Teachers Think About the Problems  84
Multiplier and Measure Factors  85
Equal Groups and the Commutative Property  87
Representing Larger Quantities  89

Moving Beyond Whole Numbers  91
Students and Teachers Think About the Problems  92
Equal Groups and Repeated Addition  92
Understanding a Portion of a Group  93
Starting With an Expression to Build Multiplicative Reasoning  94
Moving the Missing Term  96

Moore.indb   16 24/08/19   12:39 PM

Cop
yri

gh
t C

orw
in 

20
19



Key Ideas  99
Try It Out!  100
Reflect  101

CHAPTER SIX. EQUAL GROUPS DIVISION::WHEN A FACTOR IS MISSING  102

Thinking About Equal Groups Division 104
Students and Teachers Think About the Problems 106
Partitive Division 106
Measurement (Quotitive) Division 108
The Unknowns in Partitive and Measurement Division 109
Remainders 110
Matching Models to Contexts 111

Moving Beyond Whole Numbers  113
Students and Teachers Think About the Problems  114
Entering Challenging Division Problems  115
Translating the Five Representations: Try It Out  116
Tracking the Unit Whole and the Referent Whole  118

Notes on Working With Manipulatives  122
Key Ideas  123
Try it Out!  124
Reflect  126

CHAPTER SEVEN. MULTIPLICATIVE COMPARISONS::ANOTHER  

ASYMMETRIC RELATIONSHIP  128

Thinking About Multiplicative Comparisons  128
Students and Teachers Think About the Problems  132
Additive Versus Multiplicative Comparison  133
Growing Faster  134
Reasoning Around 10  136
Multiplicative Comparison, Measurement, and Conversion  138

Moving Beyond Whole Numbers  141
Students and Teachers Think About the Problems  142
Absolute and Relative Change  142
Helping Students Transition to Multiplicative Thinking  143

Can Multiplication Make a Quantity Smaller?  145
Key Ideas  147
Try It Out!  147
Reflect 149

CHAPTER EIGHT. AREA AND ARRAY: TWO FACTORS, SAME JOB  150

Thinking About Area and Array Situations  150
Students and Teachers Think About the Problems  154
Symmetric Versus Asymmetric Multiplication  154
Another Symmetric Problem Situation: The Fundamental Counting Principle  157

Modeling Arrays: Situations or Computation?  158
Arrays as a Mathematical Structure  160

Models of and Models for Thinking  161

Moore.indb   17 24/08/19   12:39 PM

Cop
yri

gh
t C

orw
in 

20
19



Moving Beyond Whole Numbers  163
Students and Teachers Think About the Problems  164
When Models Match and When They Don’t  166
Representing Fraction and Decimal Division  166

Key Ideas  169
Try It Out!  169
Reflect  171

CHAPTER NINE. CHANGING HOW YOU TEACH WORD PROBLEMS  173

Getting Into the Mathematizing Sandbox  173
Eight Shifts in Instruction for Building Students’ Problem-Solving Skills  175

Do Word Problems for Sense-Making  175
Treat Context and Computation Separately  176
Create More and Varied Representations  176
Explore All the Work Operations Can Do  177
Add Operation Sense Routines to the School Day  178
Offer Students Experiences With a Variety of Problem Situations  178
Listen to Students and Be Curious  179
Make Time for Mathematizing in the Sandbox  179

Guidance for Moving Forward: FAQs  180

Appendix: Situation Tables  184

References  187

Index  190

Visit the companion website at 

http://resources.corwin.com/problemsolving3-5 

for online content.

online
resources

Moore.indb   18 24/08/19   12:39 PM

Cop
yri

gh
t C

orw
in 

20
19



List of Videos
Video 2.1 – Paulo and the Crayons With Base 10 Blocks  19

Video 2.2 – Lillian Earns Money With a Number Line  19

Video 2.3 – Manuel Loses Points With Place Value Disks  23

Video 2.4 – Earning Points in Football With a Number Line  25

Video 2.5 – Checking Out Books From the Library With Base 10 Blocks  25

Video 2.6 – Measuring Ribbon With Fraction Bars  29

Video 2.7 – Using Flour to Thicken With a Number Line  29

Video 2.8 – Andrea Earns Money With Play Money  32

Video 2.9 – John Spends Money With a Number Line  32

Video 3.1 – Leaving for Band Practice With Counters  42

Video 3.2 – Dressing for Band and Choir With Counters  42

Video 3.3 – Juice Problem With Counters  49

Video 3.4 – Red and Black Licorice Think-Aloud  49

Video 3.5 – The Tiger’s Tail With Grid Paper  53

Video 4.1 – Counting On Solution for Cards With Base 10 Blocks  62

Video 4.2 – Fiction and Nonfiction Books With Counters  62

Video 4.3 – Money Earned Mowing With a Number Line  71

Video 4.4 – Money Earned at the Market With a Bar Model  71

Video 5.1 – Vases of Flowers With Color Tiles  84

Video 5.2 – Party Favor Bags With Color Tiles  84

Video 5.3 – FreeFall Ride Think-Aloud  92

Video 5.4 – Eating Popcorn Sketch  92

Video 5.5 – Staying After School With Two-Color Counters  95

Video 6.1 – Sharing Snacks With a Base 10 Block Sketch  106

Video 6.2 – Cutting Pieces of Licorice  106

Video 6.3 – Lesh Model Connections/Translations for Track Problem  115

Video 6.4 – Sharing Dog Food With Color Tiles  119

Video 6.5 – Andrew Running With Color Tiles  119

xix

Moore.indb   19 24/08/19   12:39 PM

Cop
yri

gh
t C

orw
in 

20
19



Video 7.1 – Grapes With Linking Cubes  132

Video 7.2 – Distance From School With a Number Line  132

Video 7.3 – Serving Fish With Base 10 Blocks  137

Video 7.4 – Baking Bread With Base 10 Blocks  137

Video 7.5 – Pencils With Color Tiles  145

Video 7.6 – Erasers With Fraction Bars  145

Video 8.1 – Carpet Length With a Grid Diagram  165

Video 8.2 – Fence Boards With Fraction Tiles  165

Video 8.3 – Fancy Paper With an Area Model  168

Note From the Publisher: The authors have provided video and web content throughout the 
book that is available to you through QR (quick response) codes. To read a QR code, you must 
have a smartphone or tablet with a camera. We recommend that you download a QR code 
reader app that is made specifically for your phone or tablet brand.

Videos may also be accessed at http://resources.corwin.com/problemsolving3-5

Mathematize It!xx

Moore.indb   20 24/08/19   12:39 PM

Cop
yri

gh
t C

orw
in 

20
19


	TOC
	List of Videos



