
Study Guide for chapter 3 
Section 3-1 
98 

1. What is the only element in the set of whole numbers which is not in the set of natural 
numbers? 

2. View the E-manipulative on this page. (Adding blocks, using place value)  
3. View the teacher of the first grade class teaching addition and equations. How are manipulatives 

used? What is important about the word “strategy” here? 
4. What strategy did the boy use in the second teacher video to add 10 + 11 in his head? 

99 
5. Give an example of the “counting on” strategy. 
6. Hands on Manipulatives for adding will be done in class.  
7. What are addends? sum? 
8. How can a number line be used to teach addition? Use a manipulative for this. 

100 
9. What do the symbols < and > mean? 
10. When did the symbols + and - first appear and how were they applied practically? 

101 
11. How is “greater than or equal” to symbolized? ____ What does < mean? 
12. What does it mean to say that the whole numbers are closed under addition? 
13. What is the commutative property for addition of whole numbers? 

102 
14. Demonstrate the commutative property of addition using manipulatives. 
15. What is the associative property for addition? Demonstrate with manipulatives. 
16. What is the additive identity and why is it called that? 

103 
17. On this schoolbook page what is an alternate name for commutative?  

for associative? for identity property?  
104  

18. Do example 3-1  
19. Describe the doubles strategy for learning addition facts. What is meant by “doubles plus 1” and 

“doubles plus 2” ? 
20. View the teaching video on this page. How did the girl figure out that she needed to add 7 to 6 

to get 13? (Notice how patient the teacher is in waiting for her answer.) 
105 

21. Describe the “making ten” strategy.  
22. Describe the “counting back” strategy. 
23. What are inverse operations? 
24. Describe the “take away” model for subtraction. 
25. Describe the “missing addend” model. How do cashiers use this model? 
26. What is the formal definition of subtraction? 
27. What is the comparison model for subtraction? 
28. How can the number line be used to show subtraction? 
29. Are the whole numbers closed under subtraction? 

 
108 

30. At the top of this page we see a “fact family”. What is the fact family associated with 9 + 7 = 16? 
31. Do “Now try this 3-6” 



32. Now find a solution for x in Now Try This 3-7. (What does “solution” mean?) 
 
Reasonable problems to work on page 109 are # 1,2, 5,6, 7, 8, 11,14, 15, 18, 19 
pg. 110 # 12, 14, 20 pg. 111 3, 6, 9, p. 112 #18, 19,  
 
Section 3.2 
113 

1. What is an algorithm? 
2. In the video the little boy didn’t know why he could trade places with the 2 and the 9. Why 

could he? (You don’t have to view the 2nd video -- you’ve already seen that one. You’ve also 
seen the E-manipulative on this page.) 

3. View the last video on this page. Notice how the teachers patiently watched her do the problem 
wrong. They asked if it made sense. Then led her to think about the problem. They used 
manipulatives to help her see the difference between 110 and “ten hundred”.  

114 
4. Did the child in the previous video use the expanded algorithm or the standard  algorithm for 

adding?  
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5. In the math classroom of long ago, the word “carrying” was used when adding numbers. What is 
the word used in place of that word today?  

6. What common mistake did the child in the video on this page make when doing subtraction? 
Did the child seem to believe the math she did on the paper more than the actual manipulatives 
she used?  

116 
        7. Practice using manipulatives as they did on this page. No need to watch the video. 
        8. Notice the left to right addition algorithm is like the way the girl in the video on page  113. It 

is an expanded form, starting from the left with the largest placeholder.  
117  

9.  The video on this page is a great one to watch. See how the teacher leads the girl to  make      
some discoveries about subtraction on her own. 

       10.  Practice subtraction with manipulatives. 
118 
       11.  Watch the e-manipulative on this page. 
       12.  Long ago we used the word “borrowing” in subtraction. What is the word at the bottom of this     
page? What is the word for it on page 119? 
 
120  

13. What is the equal additions method of subtraction? 
 
Reasonable problems to work. Pg. 122 # 2,3,5, 7, 14, 15 p. 124 # 8, 14, p 125 #7-12 
 
 

Chapter 3  Section 3.3 

126 
1.  How can a child be given a conceptual understanding of the multiplication facts? 

127 
2. Explain the repeated addition model of teaching multiplication. 
3. What are two symbols for multiplication and who introduced them? 



128 
4. Identify factor(s) and product(s) in the  equation   7 X  8 = 56 

129 
5.  What is meant by teaching multiplication using an array?   Using area model? 
6. What is the Cartesian Product model for multiplication? 

130 
7.  What is the Fundamental Counting Principle (see the “now try this 3-12” on this page) 
8. How can you use the number line to teach multiplication? 
9. Are the whole numbers closed under multiplication? 

131 
10. Be able to state the commutative property of multiplication and the associative property and 

to show it with manipulatives like blocks. 
 

131 
11. What is the multiplicative identity for whole numbers? 
12. What is the multiplication properties of 1 and zero? 

132 
13.  What is the distributive property of multiplication over addition?  over subtraction? 
14. What is another way for the distributive property to be written?  

133 
15. Why is “factoring” considered to be the distributive property? 
16. When we are told that there are 100 basic multiplication facts , why is this somewhat of a 

distorted number?   
134 

17. In the second video at the top of the page the teacher has an interpreter to speak to the 
Hispanic girl.  How does the girl solve the problem posed to her?   

18. The next four videos on the page show a student or students using manipulatives or 
drawings to answer a word problem.  Which of these seemed to be the best way to teach?   

19. What is the “partition method” of dividing? 
20. What is the missing factor method of dividing? 
21. What is the repeated subtraction method of dividing?  Use a calculator to show this. 

135 
22. Are the whole numbers closed under division?   
23. What is a remainder?   
24. When is a number a divisible by the number b.   

136 
25. What pairs of operations are inverse operations?   

137   
26. What is the fact family that includes this fact:   6 X 7 = 42 
27. Write a division problem and tell what is the divisor, dividend, and quotient.   
28. 138  
29. What are the rules for division by  0 and by 1 ? 
30. Near the bottom of this page is an order-of-operations animation that you should do. 
 

Some reasonable problems to work:  p. 139 # 1, 2, 5,6,7,8, 10, 12, 14, 16, 18, 19, 23,  
pg. 140 # 25, 27, 30   pg. 142 # 5, 8, 12,  16 

 
 



Section 3-4 
143 

1. Notice how the girl in the video multiplied 15 X 12 in her head. 
2. Know theorem 3-9 and how to use it. 

144  
3. Know theorems 3-10, 3-11, and 3-12 and how to apply them to problems. 
4. What is any natural number raised to the zero power? 

145 
5. How did the girl in the first video multiply 45 X 36? 
6. When the boy was asked how many eggs are in  6 dozen, then 12 dozen, does it seem 

he has a good idea of numbers as quantities?  
7. How did the boy in the fourth video multiply 12 X 15 differently from the girl ahead of 

him? 
8. Notice how the boy in the last video found 7 X 12.  (How was this the distributive 

principle? 
146 

9. Demonstrate  23  X 10 using manipulatives. 
147 

10. What is the general rule for multiplying by powers of 10?  
148 

11. Show multiplication of 23 X 14 using manipulatives. 
12. Demonstrate lattice multiplication. 

149 
13. Notice how the long division algorithm is really repeated subtraction. 

150 
14. Use manipulatives to demonstrate 726 divided by 6. 

151 
15. Be able to do short division whenever you have a one-digit divisor. 

152 
16. Please watch the long division video.  It compares the standard algorithm with 

“scaffolding.”  
 
Reasonable problems to work,  p. 154 # 2a, 4, 6, 9, 11, 12, 13    p 155 # 14, 16, 18, 23 
p. 156 #4, 12, 17, 18, 20    p. 157 # 1,2,4,5,9 

 
Section 3-5    Mental mathematics & estimation for Whole Number Operations 

159 
1. What is mental mathematic s?  computational estimation?  What’s the difference? 

160 
2. Tell about the five ways to add mentally. 
3. Tell about the three ways to subtract mentally. 
4. Watch the IMAP video of Johanna to see how she adds using “trading off” 

161 
5. What is the missing addend or adding up or cashier’s algorithm for subtraction? 
6. See video to see how Conner added to figure out 4 X 25.  Notice how much time the teacher 

gives him.   Notice that he has no distracting noises or circumstances. 
7. What is front-end multiplying? 



8. How are compatible numbers used?   
162  

9. How could Conner have done his problem “thinking money?” 
10. What are two methods for doing division mentally? 
11. Do the “Now Try This 3-18 
12. On computational estimation, what is front-end with adjustment? 

163 
13.  Name the three other ways to do computational estimation listed on this page 

164  
14. How can you use the range to help you estimate?  
15. What are the suitable ways to estimate multiplication and division? 

165 
16.  On the school book page, what are the two ways the children estimated?   

 
Reasonable problems to review:  p. 164 Assessment 3-5 A # 1a through 6a (do only a parts) 
Pg. 166 # 7-11,  14, 15, 18-20,   p 168 # 2,3, 4, 8, 9-11, 12, 

 


