GOOD YEAR BOOKS

Sample pages from this product are provided for evaluation
purposes. The entire product is available for purchase at
www.socialstudies.com or www.goodyearbooks.com

"To browse eBook titles, visit
http://www.goodyearbooks.com/ebooks.html

To learn more about eBooks, visit our help page at
http://www.goodyearbooks.com/ebookshelp.html

For questions, please e-mail access@goodyearbooks.com

To learn about new eBook and print titles,
professional development resources, and catalogs in the
mail, sign up for our monthly e-mail newsletter at
http://www.goodyearbooks.com/newsletter/

10200 Jefterson Blvd., Box 802, Culver City, CA 90232
Call: 800-421-4246 « Fax: 800-944-5432 (U.S. and Canada)
Call: 310-839-2436 « Fax: 310-839-2249 (International)

Copyright notice: Copying of the book or its parts for resale is probibited.



http://www.goodyearbooks.com/
http://www.goodyearbooks.com/ebooks.html
http://www.goodyearbooks.com/ebookshelp.html
mailto:access@goodyearbooks.com
http://www.goodyearbooks.com/newsletter/
http://www.socialstudies.com/

Good Year Books
Click here to find additional titles. www.goodyearbooks.com

PRIMARY

PROBLEM SOLVING
IN MATH

101 Actiites

P — — e g s e .
—_ N — T — )

Jack A. Coffland, Ph.D. Gilbert J. Cuevas, Ph.D.

Winthrop College University of Miami
[

[llustrated by Toni Summers

¥ GOOD YEAR BOOKS

“sY00gIee APooD) Aq 266 L © WBLAdD "serend I LeqID pUe puBOD Y Yorr AG YIBI Ul BUINOS We|qoid Alewilid WOl

T e Ny T — .

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

Book design by Amy O'Brien Krupp.

¥ GOOD YEAR BOOKS

are available for most basic curriculum subjects plus many enrichment areas. For more
Good Year Books, contact your local bookseller or educational dealer. For a complete
catalog with information about other Good Year Books, plecse write:

Good Year Books

A Division of Social Studies School Service
10200 Jefferson Boulevard

Culver City, CA 90232-0802
www.goodyearbooks.com

(800) 421-4246

Copyright © 1992 Jack A. Cofflond and Gilbert J. Cuevas.
All Rights Reserved.
Printed in the United States of America.

ISBN 978-1-59647-311-9
Previous ISBN 0-673-38745-3

Only portions of this book intended for classroom use may be reproduced without
permission in writing from the publisher.

From Primary Problem Solving in Math by Jack A. Coffland and Gilbert J. Cuevas. Copyright © 1992 by GoodYearBooks.

|
»
|
»
>
’
|
)

i1

1
1
1
1
|

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

TABLE OF CONTENTS

Introduction | 1

Problem Solving and the Mathematics Curriculum 1
Problem Solving and Primary Problem Solving in Math 3
Chapter Organization 5

Chapter Features 6

Sources 6

Activity Grade Level Chart 7

Heuristic Problems | 11

Instructional Considerations 13

Activity Objectives 13

Activities and Teaching Suggestions
1. Finger Addition 14

Clues to the Unknown 15

Square Challenge 17

Writing Sentences with Numbers 19
Start Your Calculators 21

Name That Shape, Part 1 23
Name That Shape, Part 2 25
What Comes Next? 27

Mystery Numbers 29

Fun With Beads 31

. Thinking of Everything! 33

The Five Little Pigs Go Home 35
Building a Ten 37

Coin Countdown 39

©® NP U AW

—_ = = =
B> W N = o

‘syoogiea Apooy) Aq 2661 @ UBLUAdoD ‘seAen) ‘P HaqyiD) pue pueyo) v Yoer Aq ylew ul buirjos wejqoid Arewiid woi4

._.
o

Calculator Capers 41

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

16. Triangle Puzzle 43
17. Valuable Shapes, Part 1 45
18. Valuable Shapes, Part 2 47
19. Valuable Shapes, Part 3 49
20. Building a Toy 51

] Situational Problems | 53

Instructional Considerations 54
Activity Objectives 55
Teaching Suggestions: Discussion Activities
21. The Cupcake Dilemma 56
22. The Peanut Butter Sandwich 57
23. Vegetable Soup 58
24. Just One Computer 59
25. Getting Ready for School 59
26. Not Enough Water 60
27. A Classroom Pet 60
28. Our Field Trip to the Zoo 61
29. Our Valentine's Day Party 61
30. Sharing Blocks 62
31. A Bagful of Problems 62
32. Planning a Field Trip 65
33. Scouting Outing 67
34. Happy Birthday 69
35. A Valentine Gift 71

| Algorithmic Problems | 73

Instructional Considerations 74

Activity Objectives 75

Activities and Teaching Suggestions
36. All About Teddy Bears (addition) 76
37. Adding With Cubes 77

From Primary Problem Solving in Math by Jack A. Coffland and Gilbert J. Cuevas. Copyright © 1992 by GoodYearBooks.

- S g . P — .
—— e __ g

Table of Contents

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

38. Dinosaur Countdown (addition) 78
Student Worksheet for #36-38 80
39. Dinosaur Dash (subtraction) 81
40. Blockbusters (subtraction) 82
4]1. Subtracting with Cubes 83
Student Worksheet for #39-41 84
42. More About Teddy Bears (addition/subtraction) 85
43. More Blockbusters (addition/subtraction) 86
44. Tile Tactics (addition/subtraction) 87
Student Worksheet for #42-44 88
45. How Many More? (subtraction) 89
46. The Missing Addend (subtraction) 91
47. Using Questions to Find Answers (addition/subtraction) 93
48. Putting Things in Order (subtraction) 94
49. Finding Hidden Numbers 97
50. Extra! Extra! 99
51. Problem-Solving Pictures 101
52. Learning About Multiplication 103
53. Learning More About Multiplication 105
54. Let's Go Fly a Kite (addition/subtraction) 107
55. Party Time (multiplication) 108

¥
CkW| Transitional Activities | 111

Instructional Considerations 113
Activity Objectives 113
Teaching Suggestions: Developing Number Sense 114
56. Look Alikes 117
57. Look Out! 119
58. Making a Match 121
59. Which Set is Different? 123

Teaching Suggestions: Using Models for Operations with
Whole Numbers 125

60. Addition Number Sentences 126
61l. Subtraction as Take-Away 127

‘sy0ogieaApoon) Aq 2661 @ WUBUAdOD "seAsn) “f paqg|ID pue pue|yon v ¥oepr Aq yiepy ur Buinjos wejqoid Alewriy woid

[ N R — = v
Table of Contents

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

62. Subtraction as Comparison 128

63. Subtraction as Missing Addend 129

64. Multiplication as Repeated Addition 130

65. Multiplication as a Cartesian Product 131

66. Division as Measurement Division 132

67. Division as Partition 133

68. Combining Sets 134

69. Building Number Sentences About Addition 136
70. Writing Number Sentences About Addition 138
71. Learning About Subtraction as Take Away 140
72. Building Number Sentences About Subtraction 142
73. Practice with Addition 144

74. Practice with Subtraction 145

75. Adding and Subtracting Together 146

76. Labeling Answers 147

77. Picturing Problems 148

78. Thinking About Math Questions (addition) 149
79. Thinking About Math Questions (subtraction) 150
80. What's the Right Sign? 151

81. Practice Makes Perfect 152

82. Following Directions 153

| Information Gathering and Processing | 156

Instructional Considerations 156
Activity Objectives 157
Activities and Teaching Suggestions
83. Linking Numbers with Experience 158
84. Making Comparisons 160
85. Making Numerical Comparisons 162
86. Linking Symbols and Words (addition) 164
87. Linking Symbols and Words (subtraction) 166
88. Math Word Search 1 169
89. Math Word Search 2 170

From Primary Problem Solving in Math by Jack A. Coffland and Gilbert J. Cuevas. Copyright © 1992 by GoodYearBooks.

Table of Contents

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



'SY00gIBBAPOOY) Ag 2661 2 WUBLAdOD "seAaND P Haq|ID) pue puRoD "y XoB[ AQ yiepy ul BuinjoS wejqold Alewild woi

From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

90.
9l.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

What Doesn't Belong? 171
Another Kind of Word Search 173
Creating Sentences with Math Words 175
Out of This World 177

Sale Mail 179

Read All About It! 180

Is It Really True? 181

"Reading” a Picture 182

Where's the Question? 184

What Am I Looking For? 185

A Question of Questions 186
Putting It All Together 188

e Vil

T —— ——

Table of Contents

From 'Primary Problem Solving In Math'. Product code GDY569.
Good Year Books. (800) 421-4246. http://www.goodyearbooks.com/



12

From PRIMARY PROBLEM SOLVING IN MATH: 101 Activities

http://www.goodyearbooks.com/c/product.html?record@TF43423

Heuristic Problems

What Is a Heuristic Problem?

o ne objective for mathematics instruction is to enable students to
solve problems that:

B represent situations never encountered before,
B have no ready-made algorithm for their solution, and

B require the creation of a unique series of solution steps.

We call these problems “heuristic.” Though they are “non-routine” in
nature and scope, they are well within the abilities of primary school
children to solve.

The term "heuristics” refers to a series of steps and strategies that
can be used to solve a problem. These steps do not guarantee the
solution: they simply guide the student in the process. George Polya
(1945) recommends the following heuristic:

B First, the student must understand the problem and be able to
answer the questions:

What is the question?
What information is given?

What are the conditions required by the problem
situation?

B Second, the student must find the connection between the
information given and the question being asked. The problem
solver must devise a solution plan.

M Third, this plan must be carried out.
B Fourth, the solution must be checked.
Problems that require the use of such a general set of steps are

called “heuristic problems” in this text. Here is an example of a heuristic
problem at the primary level:

P P SN e, p— p—
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Instructional Considerations

What may be a heuristic problem to one child may not be for another. In the
above example, a fourth-grade student may grasp the pattern immediately; a
kindergarten student will not.

Practice with heuristic problems must emphasize the application of
strategies to new or changing problems, not the repetitive application of a
previously created solution pattern. Children need many experiences in
solving heuristic problems. Their abilities to figure out a problem and create a
solution will improve with experience.

Activity Objectives

The teaching suggestions and activities in this chapter are designed to help
students:
B Identifty and apply strategies which can be used with heuristic
problems in the primary grades. These strategies are taken from the
following list:

1. guess and check 5. look for a pattern

2. eliminate possibilities 6. make or use a table
3. make a systematic list 7. use logical thinking
4. draw or use a picture

B Use concrete objects or manipulatives to represent the problem and/or
act out the problem.
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FINGER ADDITION ‘ actvity 1

H old up four fingers on each hand. Show children that one group of four and
another group of four is eight. Count the fingers on one hand and then the
fingers on the other hand to illustrate the fours. Then count all the fingers to
show the eight. Write the equation so children can see the numerals and the

Then ask, "Can you think of another way to show eight with your fingers?”

4+4=8

Discussion:

Have children show their new addends with their fingers. See if they can say
the number sentence; help if they can’t. Most importantly, watch for the
thinking that shows the act of creation or invention of a new idea.

Possible answer:

Variations:

Follow the same steps with the numerals 6, 7, or 9.

M D T __ gy
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CLUES TO THE UNKNOWN ACTIVITY 2

Activity One Clue Cards:

| Clue Card #1: i ]
| The number is odd. i The number is i
i E bigger than 13. i
e 5 i
| Clue Card #83: i
i The nu:;mbér is i
i smaller than 17. E
i’ Activity Two Clue Cards:
s
§ E Clue Card #1: § E
§ i ‘i‘he number is a é "Th:e:' nu:'mbér is::gréétef 5
g | multiple of 3. ! than 8 x 8. :
T — H 1
s | Clue Card #3: ! i
§ i The number is an § The number is less i
g odd number. : than 9 x 9. :
R e :
L Clue Card #5: 5
g g The sum of the number’s E
: 1 digits is an even number. 5
—~————~ s — — 15
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CLUES TO THEUNKNOWN |  scmvrr 2

D ivide the class into groups of 3 or 4. Cut out each set of “clue cards” on
page 15. Tell children they will use these clues to find an unknown number.
Only one number should fit all of their clues. Students should read their cards,
but should not show them to other students. Later, they must share their clue
and use it to check to see if a “possible answer” is a right answer.

Activity One: Make groups of 3; the number is 15.

Help children list possible answers to the problem. For example, after the
first clue is read (“the number is smaller than 17”), children can list numerals
from 16 down to 0. After the next clue is read (“the number is odd"), children
can cross out all the even numbers. After the final clue is read (“the number is
bigger than 13") they can cross out all numbers 13 and smaller. The only
number remaining is 15. Encourage children to think about which clue or clues
will help them find the answer as quickly as possible.

Activity Two: Make groups of 5; the number is 75.

This activity is for the oldest and/or most skilled in the primary range, as
it requires multiplication. Children should examine their clues to see which
ones narrow their choices most quickly. A search through the clues should
indicate the following:

1. We are looking for an odd number that is more than 8 x 8 (64) and less than
9x 9 (81), so let’s list all the odd numbers from 65 to 80.
65 67 69 71 73 7% 77 79

2. Now, which ones are multiples of three? Only the following:
69 75

3. Which numeral, when you add the digits, gives an even number?
6 +9=150dd 7+5=12Even

The answer is 75.

Suggestion: By using (and varying) similar clues, you can make up additional
problems of both types.

P — — g g P
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SQUARE CHALLENGE ACTIVITY 3

How many squares can you find in each design below? Look
carefully or you might be surprised!

Tricky, but not too hard.

1. How many squares can you find
in this picture?

More difficult: Be caretul.

2. How many squares can you find
in this picture?

A real challenge!

3. How many squares can you find
in this picture?
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SQUARE CHALLENGE ‘ ACTIVITY 3

H euristic problem-solving activities should be given to all children at all
grade levels. The entire act of learning involves inventing solutions for new
situations (problems) and trying them out, re-using the ones that work while
discarding those that don't. Even learning-disabled children need problem-
solving instruction. Consider that one dimension of a learning “disability”
may be that children invent and continue to use inadequate or inappropriate
solutions to learning/social problems.

The task for the teacher is one of adapting heuristic problems to the
children’s grade and ability levels. Consider the examples below.
Easiest:

1. How many squares can you find
in this picture? '

Answer: 5. Four small squares and the entire figure is a square.

Harder:

2. How many squares can you find
in this picture?

Answer: 8. Six small squares and then two 2 x 2 squares.

Still More Difficult:

3. How many squares can you find
in this picture?

Answer: 14. Nine small, one large, and four 2 x 2 squares.

Note: Problems can be made easier or more difficult by adding squares to
the given figure. Assign your children problems that they will find challenging
but not frustrating.
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