
1McRuffy Second Grade Color Math   ©McRuffy Press, LLC 

Math Strategies Unit

Contents:

 3  Standards
  Properties of Addition
  
 4 Applying Commutative and Associative Property Strategies 
   Equals Ten Strategy and Addition Properties 
 5  Expanded Number Strategies and Addition Properties
   Break Apart Strategy and Addition Properties
  Eliminating Zeros in a Minuend Strategy
  Creating a Zero in the Subtrahend Strategy 
   
 6 Equals Ten Strategies
  Finding Unknowns in Various Places Strategies
  
 7 Number Family Strategies
  Alternatives to Standard Addition Problem Solving Methods
  

 8 Expanding Numbers Strategies
  Working From 9 to 0

 9 Hundred Chart Strategy for Addition

 11 Tips to Help Students Explain Answers

 12 Hundreds Chart Strategy for Subtraction

 15 Base Ten Strategy for Addition

 17 Base Ten Strategy for Subtraction

 18 Open Number Line Strategies

 22 Solving Word Problems

 



2 McRuffy Second Grade Color Math   ©McRuffy Press, LLC 

Lesson References:

The strategies are referenced in the Teacher’s Manual in these lesson. Using the strategies is not limited to these 
lessons. Include them in other lessons to review. You can use more than one strategy in a lesson. You may have 
students choose strategies to use when solving problems in other lessons or problems within lessons. 

Hundred Chart Strategy
 Addition no regrouping  22, 24, 26
 Addition with regrouping  36, 38
 Subtraction no regrouping 62, 64
 Subtraction with regrouping  93, 100

Commutative Property  3, 6, 21 and other lessons

Associative Property   21, 26, 38, 43, 56, 64, 91

Eliminating Zeros in a Minuend 92, 94, 98
Creating a Zero in the Subtrahend 101

Equals 10    21, 26, 38, 43, 56, 64, 91, 132

Finding Unknowns in Various  
Places Strategies   26, 34 + story problems

Alternatives to Standard Addition  
Problem Solving Methods  84, 86, 98

Expanded Numbers    30, 32, 47, 54, 62, 76, 93

Break Apart    57, 65, 76

Base 10
 Addition   21, 34, 55, 68, 75, 83
 Subtraction   52, 63, 107, 120, 131, 133

Working 9 to 0    92, 94, 95

Open Number Lines
  Addition  25
  Subtraction  27
 With Friendly Numbers 50, 99
 With Expanded Numbers 32
 Adding to Subtract  91

Solving Word Problems  69

Not Referenced in Lesson Plans:

Number Family Strategies
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Standards
Standard 2.NBT.7: Add and subtract within 1,000 using concrete models or drawings and strategies based on place 
value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a 
written method. Understand that in adding or subtracting three-digit numbers, one adds or subtracts hundreds and 
hundreds, tens and tens, and ones and ones, and that it is sometimes necessary to compose or decompose tens or  
hundreds. 

Standard 2.NBT.9: Explain why addition and subtraction strategies work, using place value and the properties of 
operations. Explanations my be supported by drawings or objects.

Example student statements are given to model how concepts can be expressed to meet the 2.NBT.9 standard. 
The statements are also formats for scripts a teacher can use when working examples. The goal is to teach 
students to explaining the rational behind how a solution was derived. This helps move beyond a knowledge 
of a process to an understanding of the process. The example scripts aren’t intended to be memorized verbatim 
by students. See the Tips for Helping Students Explain Answers after the Hundred Chart Strategy for Addition 
Examples.

Special emphasis in the student statements include references to place values and properties.

Commutative Property of Addition:

The commutative property of addition states that the addends can be added in any order and the sum will still be 
the same.
2 + 4 + 6 = 6 + 4 + 2 = 4 + 2 + 6 = 4 + 6 + 2 = 6 + 2 + 4 = 2 + 6 + 4 = 12

The Associative Property of Addition:

The associative property of addition states that when adding three or more addends, the sum remains the same 
no matter how those addends are grouped. In short, parts of addition problems can be added and then those 
parts can be added together, and the sum will not change.

In the 2 + 4 + 6, students may recognize the numbers 4 and 6 combine to 10. 2 + 10 = 12

The problem 48 + 35 can be expanded to 40 + 8 + 30 + 5. The tens can be grouped and added and the ones can 
be grouped and added. 

(40 + 30) + (8 + 5). The commutative property lets us move the addends into a new order and the associative 
property let us group them.

Applying the properties is helpful when looking for combinations of 10, expanded numbers and adding the 
different place values, adding from left to right in place value or right to left. A student statement for the 
commutative property might be: “4 + 9 = 13, so I know that 9 + 4 = 13 because of the commutative property.”

A student statement for the associative property might be: “In the problem 3 + 7 + 4 + 6, I can group 3 and 7 to 
equal 10 and group 4 and 6 to equal another 10. The sum will be the same because of the associative property of 
addition.

These properties also apply to multiplication, but not subtraction or division.
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Applying Commutative and Associative Property Strategies
Steps are shown, but the goal is for the steps to become mental strategies for solving problems. Showing the steps 
and adding notes to a problem using drawings or diagrams should be encouraged at this level. Have students ex-
plain the steps that are taken. Most of the problems in the workbook are written in the vertical format. Students 
can always re-write them in the horizontal format. In the single digits example below, the first problem is shown 
first in the horizontal format and then the vertical format.

Equals Ten Strategy and Addition Properties: Look for combinations of ten within place values. Num-
bers can then be moved and grouped. See the Equals Ten Strategies Section for more information.

Single digits example: The problem: 4 + 3 + 6 can become 4 + 6 + 3 without changing 
the sum because of the commutative property.
The numbers 4 and 6 can be added and then 3.

Students could show steps in this way: 4 + 3 + 6 
= 4 + 6 + 3 = 10 +3 = 13. It could also be shown 
something like these examples:

From this, students should be able to explain their steps. Student statement: “I 
saw that 4 and 6 equals 10. I then added 3. 10 + 3 = 13, so sum of 4 + 3 + 6 is 
also 13.”

Multiple digits example: The strategy is not limited to adding single digit 
numbers. Student statement: “I saw the 53 + 7 = 60, so I added those together. I added the last addend 8 to 60. 
The sum is 68, so 53 + 8 + 7 also equals 68.”
 

Other place values examples: The strategy is not limited to the ones place value. Also, there are different ways 
problems can be marked up by students. If it makes sense to the student and it works, students should be free to 
organize or diagram the problem in the way that is most helpful to them. It just 
should be clear enough to them that they can look at it and explain how it works 
to solve the problem.

In this example a student statement might by: “I saw that the tens place in 184 and the tens place in 25 equaled 
100. So I wrote that above the problem.
That made the first addend 104 and the second addend 5. Now I can add 100 + 
104 + 5 + 9.

The same problem could be solved by another student in this way. Student state-
ment: “I moved the 20 from 25 to 184 to make 204 and 5. So the problem became 204 + 5 + 9.”
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Expanded Number Strategy and Addition Properties: 

Numbers can be expanded by place values and the parts 
can the be rearranged (commutative property) or group 
(associative property) to make the problem easier to solve, 
without changing the sum. See the Expanded Numbers 
Strategies section for more information.

Student Statement: “I expanded 23 to 20 + 3 because 23 is 2 tens and 3 ones. I expanded 64 to 60 + 4, because 64 
is 6 tens and 4 ones. I then added the tens together, 20 + 60 is 80. I then added the ones together. 3 + 4 = 7. 80 + 7 
= 87, so 23 + 64 = 87.”

Break Apart Strategy and Addition Properties: Parts of addends can be “broken up” as a problem solv-
ing strategy. Students can diagram the strategy in many ways. It can be though of as regrouping within a place  
value. Because of the commutative and associative properties, we can break up numbers within a place value and 
move them around. Here are two examples for the same problem, 46 + 39. Both diagrams show the same process 
explained the same way but marked in different way. In terms of the properties, 46 was broken into 45 + 1 and 
then the associative property allows the 1 to be added to 39.

Student statement: “I changed the ones place in 46 from  6 to 
5 and 1. I used the one to turn 39 into a friendly number, 40. 
That made 46 change to 45. Now I can add 45 and 40 to get the 
sum, 85.”

You can have students write problems for the stages: 46 + 39 = 45 + 1 + 39 = 45 + 40

Eliminated Zeros in a Minuend Strategy
This is a “friendly number” strategy for 
subtraction. If there is a zero in a place 
value of minuend and a digit other than 
zero in the same place value, the problem 
requires regrouping during the subtraction 
calculation. One strategy is to rid the 
minuend of the zero by subtracting one of 
that place value from both the minuend and subtrahend. 

Creating a Zero in a Subtrahend Strategy
Conversely, a “friendly number” in the subtrahend has zeros. If 
a place value in a subtrahend is greater than the place value in 
the minuend, the numbers can be adjusted. Add a number to the 
subtrahend to round up to the nearest ten (or nearest hundred 
if adjusting the tens place) eliminate the need to regroup in the 
minuend. To keep the same difference, add the same number to the 
minuend.
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Equals Ten Strategies: 
Readily knowing what numbers combine to equal ten can help make adjustments to 
problems to regroup (compose) or to create “friendly numbers”.

When adding the numbers 3 + 8 + 7 + 2, looking for combinations that = 10, 
the problem can quickly be seen as  8 + 2 = 10 and 7 + 3 = 10. 10 + 10 = 20. The 
commutative and associative properties of addition were also applied.

If working with manipulatives and you have a group of 8 and a group of 4, you can pull 
2 from the group of 4 to make a group of 10 and 2 and quickly arrive at a total of 12. 

Mental Math becomes easier when you readily know that adding 3 to 57 makes 60,
adding 2 to 28 makes 30.

Student Statement: “I know that 83 + 7 = 90, because 3 + 7 = 10 and 10 + 80 = 90.”

Finding Unknowns in Various Places Strategies:

Knowing these 3 strategies can find solutions to word problems once they are set up.

An unknown addend:

_____ + 41 = 75 Subtract the known addend from the sum.   _____ = 75 - 41. The missing addend is 34.

Because of the commutative property of addition, the order of the addend doesn’t matter. 

41 + ____ = 75 still has the solution of ____ = 75 - 41, and the missing addend is still 34.

Student statement: “I can find the unknown addend by subtracting the known addend from the sum.”

An unknown minuend.

In a subtraction problem an unknown minuend (the number being subtracted from) can be found by adding 
the subtrahend (the number being subtracted) and the difference (the answer).

The unknown minuend in _____ - 36 = 22  can be found by ____ = 36 + 22. The unknown minuend is 58.

Student statement: “I can find the unknown minuend by adding the subtrahend and the difference.”

An unknown subtrahend. 

An unknown subtrahend can be found by subtracting the difference from the minuend.

58 - ____ = 22 can be found by ____ = 58 - 22 The unknown subtrahend is 36.

Students statement: “I can find the missing subtrahend by subtracting the difference from the minuend.”
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Number Family Strategies:
Every problem has three related problems formed by moving the parts around. Students should be able to list the 
other members of a number family for any problem. 

For example: 3 + 9 = 12 has three other family members: 9 + 3 = 12, 12 - 3 = 9, and 12 - 9 = 3. If students have 
mastered addition facts, number families can help master subtraction facts. 

If a student has solved the problem, 96 - 35 = 61, they have all the numbers to also solve 96 - 61 = __, 35 + 61 = 
__, and 61 + 35 = __.

Student statement: “I saw the problem 13 - 7. Instead of subtracting 7 from 13, I thought of 7 + 6 = 13. That 
number family has the numbers 7, 6, and 13. The difference is 6.”

Student statement: “I saw the problem with the unknown ___ + 8 = 17. I know that 8, 9, and 17 are part of a 
number family from the addition fact 8 + 9 = 17, so 17 - 8 = 9. The unknown is 9.”

Alternatives to Standard Addition Problem Solving Methods
Addition 
Standard 
Form

Addition with an 
expanded sum 
working right to 
left (ones to hun-
dreds)

Addition with an 
expanded sum 
working left to 
right (hundreds 
to ones)

The standard form shows adding a mark when ones and tens are regrouped. The expanded forms show sums for 
each place value under the original problem. The place value sums are then added to get the total sum. It doesn’t 
matter which side of the equation to begin. The first expanded sums example shows the ones sum, tens sum and 
then the hundreds sum. The last example shows the hundreds sum, the tens sum, and then the ones sum. Some 
students prefer working left to right following the same order as reading. 

These examples will work for subtraction, too when there is no grouping. So, there isn’t much purpose in 
introducing them for subtraction.
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Expanding Numbers Strategies:

Understanding the numbers are composed of various place values is important to any calculation.

Students should be aware that numbers such as 456 can be expressed as 400 + 50 + 6. They should be able to
identify that the 4 represents 4 hundreds, the 5 represents 5 tens and the  6 represents 6 ones.

They should know that hundreds are added to hundreds, tens are added to tens, and ones are added to ones.

They should know that hundreds are subtracted from hundreds, tens are subtracted from tens, and ones are 
subtracted from ones. 

Applied to Regrouping

When the minuend has a zero in a place value and the subtrahend has a digit other than zero 
in a place value, one of the next greater place value is regrouped into ten of that place value. 

For example, 90 -74. Ones can only be subtracted from ones. 90 has 0 ones, but 74 has 4 ones 
that need to be subtracted from the 0, so one of the tens from 90 is taken from the tens place 
and moved to the ones place to become 8 tens and 10 ones. The 4 ones are then subtracted 
from the 10 ones.

The same is true if the place value is not zero, but has too few of that place value to subtract.
93 - 74 would have to regroup to 80 tens and 13 ones to subtract the 4 in the ones place.

Working from 9 to 0
Understanding how place values change from nine to zero can prevent confusion, particularly when two or more 
place values change.

For example, students should display the understanding that when 1 is added to 499, both the tens and ones 
place change to 0 and the hundreds place increases by 1. 

Student statement: “When I add one to 499, I have ten ones, so I have to regroup them into 1 ten and 0 ones. 
When I do that, the tens place will have 10 tens. So I have to regroup it to one hundred and zero tens. When I 
add the hundred to 4, I have 5 hundreds, 0 tens, and 0 ones.”

The opposite process is followed when 1 is subtracted from numbers with zeros in place values. 

Student statement, “When I subtract 1 from 500, 500 has zero ones, so I have to borrow from the tens place. But, 
there are zero tens. So, I first have to regroup 10 tens from the hundreds place. That makes the hundreds place 4. 
Once I have 10 tens in the tens place, I can regroup one of the tens into 10 ones. That leaves 9 tens. When I have 
the 10 ones, I can subtract 1 to equal 9 ones. 500 - 1 = 499.”
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Hundred Chart Strategy for Addition  
(2-digit + 1-digit or 2-digit + 2-digit with sums of 100 or less)
Introduce using the Hundred Chart as a strategy for solving addition problems. 
This also models adding a 2-digit to a 1-digit number. Begin by showing how 
to move or add chips to the board and using them to express an addition 
problem. Use a hundred chart and transparent counters (chips). Review the 
terms columns and rows as it relates to the hundred numbers chart. The rows 
go across the chart from left to right. The columns go from top to bottom. 

 Ask students to place a chip on the number 45 (see the top illustration). 
(The colors of chips in the examples are irrelevant.)

Ask students to move the chip to the right. What number is the chip on? (46) 
How much did the number 45 increase by? (1) How could you say this as an 
addition problem? (45 + 1 = 46)

Now, move it down one space. What number is it on? (56). How much did 
the number 46 increase by when moving down? (10) How could you say this 
as an addition problem? 

Addition No Regrouping Example (Lesson 22)

Let’s add the number 35 and 24 on the hundred chart. Place the chip on one 
of the addends. I will choose 35 in this example. This time, let’s add chips to 
show our moves on the hundred chart to add 24 to 35 instead of moving the 
chip, so we can see our number trail. Would could simply add 24 more chips 
and keep counting by ones, but we don’t need to, because we learned that we 
can move down in the columns to add 10’s. 

Let’s start by adding the ones place. We will add four chips because 4 is in 
the ones place of 24. What number is the last chip on? (39)

Add two chips below 39 in the same column. What number is the last chip 
on? (59) How would you write that as a problem? (35 + 24 = 59)

We can also add the tens place first. We would do that by placing a chip on 
45 and 55 to add the 2 tens from 24. Next, we would add chips on 56, 57, 58, 
and 59 to add the 4 ones. Show me this with chips on the chart.

Would you get the same answer if you started with 24? Show me on the 
Hundred chart. Tell me about the process you used to get the answer.

Explaining why the strategy worked:
Student statement: “I put the chip on the number 24. I decided to add the tens 
first so I added 3 chips under it because 35 has 3 tens. The last chip was on 54. 
Then I added 5 chips to the right of 54 because 5 was in the ones place of 35.

Start at 45.

Move one space to the right.

Move one space down.

Adding 4 ones and then 2 tens

Adding 2 tens and then 4 ones
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Help students by working problems and giving a similar answer. The language 
doesn’t need to be exact, but push students to offer reasoning that is step by step 
and reflects an understanding of base ten number concepts. Such as the state-
ments in the sample answer referring to tens and ones.”

See the Tips to help students explain answers section after the 2-digit + 2-digit 
with Regrouping example.

Tell me what the commutative property of addition states. (Sample answer: 
The order of addends in an addition problem doesn’t change the sum.)

We added the numbers 35 and 24 on the hundred chart. I started with the 
number 35 and added 24. I had you start with the number 24 and add 35. 

I could write my problem as 35 + 24 = 59. You started with 24. How could 
you write your problem in a way that is different than mine? (24 + 35 = 59)

Do both problems have the same sum? (Yes) Since they have the same sum, 
we  could write 35 + 24 = 24 + 35. What math property is this? (Commutative 
Property of Addition) 

How did we show that the commutative property was true in our example?
(We started with 35 and added 24 and the answer was 59. Then we started at 24 
and added 35 and the answer was still 59.)

Addition With Regrouping Example (Lesson 36)

Place the chip on space 59. If we move it two spaces to the right, it will be off 
the chart. Where should the chip be placed if we need to move it past the end 
of the chart? If students have no answer, suggest: What would be the addition 
problem for 59 and moving two spaces to the right? (59 + 2 = 61)
So how would you move the chip? (Move it to the beginning of the next row 
down.) 

Let’s try the addends 68 and 15. I will start with 15 and add 68 this time. I 
will also choose to add the ones place first and then the tens place. I could 
have started with 68 first and add 15 because the commutative property of 
addition states that I can add addends in an addition problem in any order. 
I could have also decided to add the tens place first, but I will choose to start 
with 15 and add 68.

My first step is to add 8 chips. I will make a group of 8 chips and then put 
them on the hundred chart to the right of 15. I add chip 1 to 16, chip 2 to 17, 
chip 3 to 18, chip 4 to 19, chip 5 to 20. I have three more chips to add and 
I’ve ran out of spaces to the right. What do I need to do? If I were counting 
by ones what is the next number after 20? (21) So, chip 6 goes on 21, chip 7 
on 22, and chip 8 in 23.

I added 8 from the ones place of 68 to 15 and ended at 23. I will now add the 
6 tens from 68 to 23. I’ll make a group of 6 more chips. I will stack 6 chips 

Move down a row after reaching the 
end.
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under 23 to add 60 to 23, because every time I move down in a column I add 
10. 

What would the chart look like if I had started with 15 and added the tens 
first, then the ones. Show me the chart.

Clear the chip off the chart and show this again starting with 68 and adding 
15. Be ready to explain the steps like I did and tell what place value, tens or 
ones you are adding in each step. Also, how does this prove that the Com-
mutative Property of Addition is true?

Explaining why the strategy worked:

Students can add tens or ones first. Their explanation should coordinate with 
the chart. A good, complete student statement might be for a student adding 
tens first: “I put the first chip on 68. I added a chip under it for the 1 in the tens 
place of 15. I then added five more chips in a row for the 5 in the ones place. 
When I got to the end of the row at 70, I had three chips left over. I placed the 
next chip on 71 because that was the next number counting by 1’s. Then I added 
the next to chips to the right of that. The last chip was place on 83.” 

How does this prove that the Commutative Property of Addition is true?

Sample student statement: “When we added 15 + 68, the last chip was placed on 
83. When we added 68 + 15, the last chip was also place on 83. 15 + 68 = 68 + 
15.”

Tips to Help Students Explain Answers
Examples were given, but they were not intended to be scripts for students to 
memorize and fill in the blanks for different numbers. Keep it conversational 
and let students tell the story about finding the answer.

Students don’t have to explain the whole process upon completion. Students can 
explain in steps. What will you (did you) do first? What is the next step? (More 
detailed prompts would be what will you do with the 6 in the tens place? What 
happens when you come to the end of the row and still need to add ones?)

Encourage students to identify the digits they are working with by their place 
values. Don’t just say, “the 6” say “the 6 from the tens place”.

Encourage students to connect the problems to properties they have learned, in 
this case, the Commutative Property of Addition.

Have students write problems with numbers that represent what they are doing 
with the hundred chart (or any future drawing strategies or manipulatives).

Have students write the addends in expanded form. In this example it would be:
10 + 5 and 60 + 8 or 1 ten and 5 ones, 6 tens and 8 ones.
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Model this example again with a different problem, explaining steps along 
the way and telling students that they can explain it in the same way, but with 
their own words. In a classroom, students can give their explanations to other 
students.

Repeat this beyond only the lessons it is specifically mentioned. This can be 
done any time and it doesn’t alway have to involve the Hundred Charts. For 
example, have students explain steps using the base ten materials in much the 
same way.

Show a wrong example and have students tell why it is wrong. For example, 
mixing up tens and ones in placing chips, the wrong number of chips, or not 
moving to the next row correctly if the problem regrouped.

Show examples of two correct answers to the same problem done different ways 
like our examples and have students explain why both are correct.

Show a completed chart and ask students to tell what problem it shows and how 
did they determine that.

Laminate a chart (or make paper copies) and have students write on them 
instead of using chips. They can mark their moves in different ways, such as 
color coding ones moves from tens moves.

Hundred Chart Strategy for Subtraction 
(2-digit - 1-digit or 2-digit - 2-digit)

The strategy works the same was as addition, but move left to subtract ones and 
move up to subtract tens. 

Subtraction With No Regrouping Example (Lesson 62)

Subtract 35 from 79 example:

Review the subtraction terms with students and encourage them to use them.
Minuend (the first number in a subtraction problem that another number is 
subtracted from)
Subtrahend: the number that is subtracted from the minuend
Difference: the answer to a subtraction problem
We added a checking step in the examples just to give an example of another 
strategy, shown in italics.

We are going to subtract 35 from 79. How would we write that as a problem? 
(Write the problem) I wrote a blank where the answer will be.

We’ve used the Hundred Chart for addition. We know that addition and 
subtraction are like opposites. We put chips to the right to add the ones 
place. What will we do to subtract? (Put chips to the left.) We place chips 

79-35 = ____
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below a number to add tens. What will we do to subtract tens? (Place chips 
above the number.)
We could choose the addend to put on the Hundred Chart for addition 
because of what property of addition? (Commutative Property) Can we 
choose between the minuend or subtrahend for subtraction? (No, the 
commutative property does not work for subtraction.)

We have to place the chip for the minuend first. The subtrahend will 
determine where we place chips. Our example problem is 79 - 35 = __ .
What number is the minuend? (79) 

Although we don’t get to choose which number to use first, we can still 
choose to subtract the tens place or the ones place first. Let’s do this example 
subtracting the ones place first.

I will place five chips to the left of 79 because the subtrahend, 35, has a 5 
in the ones place. I know I should place them on the left and not the right 
because numbers less than 79 in the row are to the left. What number did we 
stop at? (74) 

I’m going to check to make sure I’m in the right spot after subtracting 5 ones. 
I can add 74 and 5. If the sum is 79, I know I’m in the right place. I am in the 
right place, because the sum of 74 and 5 is 79. 

Next, I will subtract tens. The subtrahend 35 has 3 tens. I will place 3 chips 
above 74 to subtract 30. The chip should now be on the difference, the 
answer to the problem. What is the difference? (44)

Let’s try it another way. We still have to start with 79, but we can subtract the 
tens first and then the ones. Show that example on the Hundred Chart and 
be ready to tell me how you did it.

Student statement: “I put the first chip on 79 because it is the minuend. I 
subtracted 35 because it is the subtrahend. I subtracted the tens place first. 35 
has a 3 in the tens place. I stacked the 3 tens above 79 and the last chip I place 
for the tens was on the number 49. I can check this easily because I can subtract 
tens using mental math. If I subtract 10 three times from 79 I get 49. 79, 69, 59, 
49.

The last part I need to do is subtract the ones place. I will place 5 chips to the 
left of 49, because the subtrahend 35 has 5 ones. The last chip I placed was on 
the number 44. 79 - 35 = 44.” 

Have students do other examples with explanations. See the Tips to help 
students explain answers section at the end of first addition example to find 
ways to help students explain steps and demonstrate understanding. Encourage 
students to demonstrate and explain at least one checking step as shown in this 
example.
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Subtraction With Regrouping Example (Lesson 93)

92 minus 54 example:

Review the subtraction terms with students and encourage them to use them.
Minuend: (the first number in a subtraction problem that another number is 
subtracted from)
Subtrahend: the number that is subtracted from the minuend
Difference: the answer to a subtraction problem

We place the chip on the space with the minuend. 92 is the minuend, it’s the 
number that will be subtracted from. I will start by placing 4 chips to the left 
of 92 to subtract the ones place of 54. The first chip goes on 91. That’s the 
beginning of the row, so there are no more spaces on the left. 90 is the next 
number that comes before 91. It’s at the end of the row above 91, so I put the 
second chip on 90. Then I can add chips to the left again. I place chips on 89 
and 88. I have subtracted 4 ones from 92.

The subtrahend 54 has 5 tens. I will make a group of 5 chips. I will stack the five  
chips above 88 to find the difference of 92 minus 54. I place chips on 78, 68, 58, 
48, and 38.  92 - 54 = 38

Let’s try it another way. We still have to start with 92, but we can subtract the 
tens first and then the ones. Show that example on the Hundred Chart and 
be ready to tell me how you did it.

Students statement: “I put the first chip on 92 because it is the minuend. I sub-
tracted 54 because it is the subtrahend. I subtracted the tens place first. 54 has a 
5 in the tens place. I stacked the 5 tens above 92 and the last chip I place for the 
tens was on the number 42. 

The last part I need to do is subtract the ones place. The subtrahend 54 has a 4 
in the ones place. I will place 4 chips to the left of 42, but after placing the first 
chip on 41, there are no more places to the left. I am still subtracting ones, so 41 
minus 1 is 40. I put second chip on 40 and can then add chips to the left. I put 
the third chip on 39 and the fourth chip on 38. 92 - 54 = 38.”

How could you check your answer? (I can add the 54 and 38. 54 + 38 = 92)
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Base Ten Chart Strategy for Addition

Base Ten charts help emphasize the idea that ones are added to ones, tens are 
added to tens, and hundreds are added to hundreds, etc. Unlike the hundred chart 
strategy, place value charts can be expanded to as many place values as needed. 

You can use a printed chart, or simply draw lines and label the chart. Charts can be 
labeled with letters, such as H for hundreds, T for tens, and O for ones. Charts can 
be labeled with numbers.

Manipulatives can be used on the charts such as the transparent chips or the base 
ten set materials (flats, rods, cubes). You may also prefer just to create marks in 
the boxes with pencils or markers. We will just use dots in our examples. The dots 
do not need to be any specific color, even though we used consistent colors in the 
examples.

Using Base Charts with Addition (No Regrouping)
(To use this as a 2-digit + 2-digit example, just ignore the hundreds and solve the 
problem 43 + 16 using a tens and ones chart, or hundreds, tens, and ones and leaving 
the hundreds place blank.)

I will add 243 and 516. I begin by representing the addend 243 on the hundreds 
chart. 243 is 2 hundreds, 4 tens, and 3 ones. So I put 2 dots in the hundreds 
column. 4 dots in the tens column and 3 dots in the ones column.

Under those dots I made the group for the addend 516. 516 is 5 hundreds, 
1 ten, and 6 ones. So I put 5 dots in the hundreds column. 1 dot in the tens 
column, and 6 dots in the ones column.

I will now count to add the dots in each column. 1, 2, 3, 4, 5, 6, 7 dots in the 
hundreds column. 1, 2, 3, 4, 5 dots in the tens column. 1, 2, 3, 4, 5, 6, 7, 8, 9 dots 
in the ones column. So I have 7 hundred, 5 tens, and 9 ones. 243 + 516 = 759. 
This works because I added the hundreds to hundreds, the tens to tens, and the 
ones to ones of both numbers. You could add expanded numbers under the 
chart and then write the problem.

Have the students solve the problem 25 + 42 for a 2-digit + 2-digit example or 325 
+ 142 for adding two 3-digit numbers. Have the students explain what they did 
and why it resulted in finding the sum, and write the sum as an expanded number 
and write the problem.

Student statement answer for 325 + 142. “First I made the number 325 by putting 
3 dots in the hundreds column because 325 has 3 hundreds. I put two dots in the 
tens column because 325 has 2 tens. I put 5 dots in the ones column because 325 
has 5 ones. Then, I added dots to show 142. I put one dot in the hundreds column 
because 142 has 1 hundred. I put 4 dots in the tens column because 142 has 4 tens 

700  +  50    +   9
     

243 + 526 = 759
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and I put 2 dots in the ones column because 142 has 2 ones. Then, I added all the 
ones together. 2 ones + 5 ones = 7 ones. Next, I added the tens together. 2 tens plus 
4 tens = 6 tens. Then I added the hundreds together. 3 hundreds plus 1 hundred 
= 4 hundreds. I wrote that as an expanded number under my chart. 400 + 60 + 7. 
The problem can be written 325 + 142 = 467.

This works because I added the hundred to hundreds, tens to tens, and ones to 
ones.”

Addition Problems With Regrouping:

Set up the chart making place value groups for each addend as in the previous 
examples. 
 
The problem. 294 + 353 is shown. If a column has 10 or more dots, it will need to 
be regrouped. 

For drawings that can be shown by circling 10 and drawing an arrow pointing to 
the column to the left, a dot is added to the column to represent the regrouped ten. 
The circled dots are no longer counted in that column.

If using manipulatives, ten objects could be removed from the tens column 
and one added to the hundreds column. If using base ten materials, you could 
exchange ten rods for one flat to be placed in hundreds column. 

Ask students to explain how they used the strategy to regroup. A student statement 
might be: “I made groups for 294 and 353. 294 is 200 + 90 + 4. So I put 2 dots in 
the hundreds column, 9 dots in the tens column and 4 dots in the ones column. 
I made a group for 353 under it. 353 is 300 + 50 + 3. So I put three dots in the 
hundreds column, 5 dots in the tens column and 3 dots in the ones column. 

I counted the dots in the ones column and there were 7. I counted the dots in the 
tens column and there were 14. I can only have up to 9 dots in a column. If there 
are more, I have to regroup. So I made a group of 10 dots in the tens column and 
added a dot to the hundreds column because ten 10’s is 100. 

I circled the dots to show that I was no longer counting them and drew an arrow 
to show that I moved them to the hundreds column and showed them as 1 dot. I 
counted the dots that were not circle in the tens column. There were 4 tens. Next 
I counted the hundreds. There were 6 dots, the 2 dots from 294, the 3 dots from 
353 and 1 dot that was from the regrouped tens. 2 + 3 + 1 = 6, so there were 6 
hundreds. The total was 647. 294 + 353 = 647. I added hundreds to hundreds, tens 
to tens and ended up needing to regroup ten, and added ones to ones.”

400  +  60    +   7
     

325 + 142 = 467

600  +  40    +   7
     

294 + 353 = 647
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Base Ten Strategy for Subtraction

Subtraction Problems No Regrouping:

Subtracted dots can be marked off if you are using a drawing instead of 
manipulatives.

Only the minuend will be grouped and the subtrahend number will be 
removed from that group. 

748 - 325 = ____   748 is the minuend. 325 is the subtrahend in this problem. So 
I made a group with 7 in the hundreds column. 4 in the tens column, and 8 in 
the ones column.

The subtrahend 325 is 3 hundreds, 2 tens and 5 ones. I’ll remove 5 dots from 
the ones column, 2 dots from the tens column, and 3 dots from the hundreds 
column. I have 4 hundreds, 2 tens, and 3 ones left. 748 - 325 = 423. I subtracted 
ones from ones, tens from tens, and hundreds from hundreds.

Students statement: “I made a group of 7 hundreds, 4 tens, and 8 ones. I took away 
3 hundreds, 2 tens, and 5 ones. I had 4 hundreds, 2 tens, and 3 ones left.  
So, 748-325 = 423.

Subtraction Problems With Regrouping:

Only the minuend will be grouping and the subtrahend number will be 
removed from that group. 

872 - 456 = ____   872 is the minuend. 456 is the subtrahend in this problem. So 
I made a group with 8 in the hundreds column, 7 in the tens column, and 2 in 
the ones column.

The subtrahend is 456, which is 4 hundreds, 5 tens, and 6 ones. I will take 4 
dots away from the hundreds column. I will take 5 dots from the tens column. I 
need to take 6 dots from the ones column but there are only 2.

I must take one of the tens and regroup it into 10 ones.  Now the ones column 
has 12 dots and I can take 6 of them away. The tens column has one less dot that 
was regrouped.

400  +  20    +   3
     

748 - 325 = 423
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Six dots have been taken away from the ones place. Now I can count dots to find 
the difference of the problem 872-456. There are 4 hundreds, 1 ten, and 6 ones. 
The difference of 872 - 456 = 416.

Student statement: “I made a group of 8 hundreds, 7 tens, and 2 ones. I subtracted 4 
hundreds and 4 were left. I subtracted 5 tens and 2 were left. I needed to take 6 ones 
away, but only had 2. I regrouped one ten into 10 ones. I took a dot away from the 
tens column and added 10 dots in the ones column. One dot was left in the tens col-
umn. 12 dots were in the ones column and I subtracted 6. There were 6 left. 
872 - 456 = 416.”

400  +  10    +   6
     

872 - 456 = 416

Open Number Line Strategies

Open number lines begin as simple lines with arrows on the ends. Unlike typical number lines, open number 
lines don’t have equally spaced units. They are simply a diagram that help map the steps in solving problems. 

Only numbers used need to be plotted and moves are typically shown with looping arrows pointing right for 
adding and left for subtraction. The starting points are whatever number the problem dictates. Place the starting 
number on the left for addition. Place the starting number on the right for subtraction. 

There are several different strategies to explore and students may even develop their own. Creativity is allow if it 
solves the problem!

Students should be able to state how they used the strategy. Example students statements are included. 

Open Number Line Strategy 1: Place Value Jumps

64 + 23 = 87

Student statement: “I started at 64 
and jumped 2 tens and 3 ones.”

132 + 263 = 395

Student statement: “I started with 263 
because addends can be added in any 
order. I jumped 1 hundred, 3 tens, 
and 2 ones.”

For a subtraction problem, plot the 
minuend at the far right of the line. 
Loops move to the left. This line 
graphs 87 - 42 = 45.

Student statement: “I placed the minuend on the right side of the line. I jumped 4 tens to the left. I then jumped 
2 ones to the left.” 
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There is a drawback to this strategy in that 
problems requiring lots of jumps may be 
difficult to fit on a line. For example, 98 
+ 69 would require 15 loops. This can be 
solved by representing  and labeling larger jumps instead of each hundred, ten, or one.

Friendly Number Strategies Combine an open number line strategy with a friendly number strategy.

Friendly numbers are numbers that have zeros in all but one place value, because there are fewer place values 
that need to be calculated. Generally it’s used to avoid regrouping. The idea is to use different steps with 
easier calculations to make problems more ideal for mental math, doing math without paper and pencil or 
manipulatives.

For example: 82 - 59 is more difficult to calculate than 82 - 60. 82 - 59 requires regrouping a ten from 82 and then 
subtracting 9 from 12. 82 - 60 requires the student to just subtract 6 tens from 8 tens. But, 82 - 59 = 23 and  
82 - 60 = 22. The differences are not equal.

So a Friendly Number Strategy would temporarily turn the problem 82 - 59 into the problem 82 - 60 and then 
adjust another number to make up for it.

The Friendly Number Strategy for Subtraction Rule is “whatever you do to the subtrahend, do to the minuend, 
or the difference.” 

This is true because increasing the subtrahend means more is being subtracted. So it needs to be added back in 
somewhere else in the problem.

In the example, we added 1 to the subtrahend, 59. So, if we add 1 to the minuend, 82, we will get the same 
difference.

82 - 59 = 23 and 83 - 60 = 23.  We added 1 to the minuend and subtract the 1 back out with the subtrahend. 

We could have also added 1 to the difference: 82 - 60 = 22  and add 1 to the difference to get the answer for the 
original problem. 82 - 59 = 22 + 1 = 23

It’s more helpful to make the subtrahend a friendly number than the minuend, because a zero in the minuend 
means you’ll need to regroup if the subtrahend has a number other than zero in that place value.

For example changing 82 - 59 to 80 -57 still results in regrouping. 

The Friendly Number Strategy for Addition Rule is “whatever you do to an addend, do the opposite to another 
addend or the sum.” 

In the problem, 28 + 54 we could make the number 28 into the more friendly number 30 by adding 2. This 
would avoid regrouping 8 ones and 4 ones into 12 ones and then carrying the one into the tens place.

If we change 28 to 30, we must make a correspond move to compensate. If I add 2 to 28, I must then either 
subtract 2 from 54 or subtract 2 from the sum.

28 + 54 could become 30 + 52. Both sums equal 82. We could also add 30 + 54 = 84 and then subtract 2 from the 
sum. 84 - 2 = 82.
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This works for any number of digits. For example, 500 is more friendly to add than 497, so add 3 and take 3 away 
somewhere else in the addition problem. In a subtraction problem add 3 to the minuend if 3 was added to a 
subtrahend of 497. 

Using the Open Number Line with Friendly Number Strategies:

Subtraction Examples

Original problem: 51 - 17 and making the adjustment to the difference.

Student Statement: “I added 3 to the 
subtrahend 17 to make it 20. I start-
ed at 51 jumped back 2 tens. I then 
jumped forward 3 times to add 3 
back in.”

The minuend could also be adjusted instead of the difference. 

Student Statement: “I started at 51 
and added 3 to match the 3 I add-
ed to 17 when I made it 20. Then I 
jumped back 10 two times.”

Addition Examples

Original problem: 55 + 39 and ad-
justing the sum.

Students Statement: “I added 1 to 
39 to make it 40. I started at 55 and 
jumped forward to add 4 tens. Then I 
jumped back one to subtract the 1 I  originally added to 39.”

The another addend can be adjusted 
first.

Student Statement: “I started at 55 
and jumped back 1 to subtract the 1 
I added to 39 to make it 40. Then, I 
jumped 4 tens.”
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Using the Open Number Line With Expanded Numbers

Expand the numbers and combine 
the place values. Example problem: 
34 + 23 = ___  Expand it to: 30 + 4 + 
20 + 3. 

Student Statement: “I expanded 34 
to 30 + 4 and 23 to 20 + 3. I can add the tens together and add the ones together because of the associative prop-
erty. I started at 30 and added 20. The I added 4 + 3 and jumped 7 on the line. 34 + 23 = 57”

The problem 46 + 37 is expand-
ed to 40 + 6 + 30 + 7 and involves 
regrouping.

Student Statement: “I expanded 46 to 
40 + 6 and 37 to 30 + 7. I can add the tens together and add the ones together because of the associative property. 
I started at 40 and added 30 to jump to 70 to show the sum of the tens place. The I added the ones 6 + 7 = 13. I 
expanded 13 to 10 and 3. I jumped 10 to 80 and jumped 3 to 83. 46 + 37 = 83”

Using the Open Number Line With the Adding to Subtract Strategy

Example problem: 81 - 57 = ____

Student Statement: “Instead of put-
ting the minuend on the right and 
subtracting, I put the subtrahend on 
the left and starting adding jumps 
until I reached 81. I jumped to 67 and 77. If I jumped another ten I would be at 87 and that is too much. So I had 
to jump by ones from 77 to 81. I made 4 jumps counting by one. Then I added up my jumps. I had 2 ten jumps 
and 4 one jumps. That is 24. 81 - 57 = 24.”

You can point out that this strategy is related to number families. 
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Solving Word Problems
Standard 2.OA.1  Use addition and subtraction within 100 to solve one- and two-step word problems involving 
situations of adding to, taking from, putting together, taking apart, and comparing with unknowns in all positions, 
for example, by using drawings and equations with a symbol for the unknown number to represent the problem.

Strategy Fundamentals

For word problems in the workbook, use other paper to show answers. A plain piece of paper can work. For a 
more formal form, a Story Problem Form is available in the Resource Center at www.McRuffy.com.   

Use objects (objects can be symbolic): Use counters or other objects that can be counted or grouped. They can 
be symbolic, for example counting chips can represent apples. “I had 7 apples and ate 3. How many are left?” Sev-
en counters can represent the apples. You could get more literal in the representation, but don’t need to. “I have 4 
red apples and 3 green apples. How many apples do I have?” You could use red and green counters, but don’t need 
to. This becomes impractical with larger numbers, but you 
can include base ten charts.

Use Number Lines: See Lessons 66 - 69 for more infor-
mation about number lines. Problems can be mapped out 
on precise points. This allows for actual calculations on the number lines in some instances. Points can be skip 
counted to cover a greater range of numbers. Number lines 
can be labeled within a specific range to fit the problem.

Use Open Number Lines to help conceptualize the problems. 
These are especially helpful with 2-step problems. See the 
examples later in this section.

Bar Models are simple rectangles that are drawn to represent the part and the whole. Bar models don’t help with 
the calculations. Their purpose is to help conceptualize the problem. They are easy to draw and don’t need a 
worksheet form. Divisions within the bars are approximate and don’t need to be precise. One bar represents the 
whole. The divided bar represents the parts.

       7 + ? = 16            7 + 9 = ?

       16 - 7 = ?

Write Equations for the numbers in the problems and mark the place of the unknown in some way such as a 
question mark, box, or a blank.

 22 + ? = 25      22 + 3 = ____    + 3 = 25    

Add Words or Additional Labels to make things clearer and sort information. Words and parts of problems 
may be added to bar models or number lines as in the examples within this section. Unknowns may be marked 
with question marks. This is optional, but may be helpful for some students. Most of the examples show labels.

Integrate Additional Strategies taught within the Math Strategies Unit, such as using the Base Ten Strategy, 
Friendly Numbers, or Open Number Lines.
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Breaking Down Word Problems
 
Is there a who or what that is not numbered?
This is information that won’t appear in an addition problem, but can be relevant to the story problem. Such as 
the answer to “Who had more?” or “Which had fewer?” They may be tracked or labeled in a model.

 Jake had 3 grapes. Jane had 5 grapes. Jake and Jane are not numbered.
 The red bus had 12 people on it. The blue bus had 15 people on it. The buses are not numbered.

What is numbered?
What in the problem has a number assigned to it or will have a number in the solution? 

 Jake had 3 grapes. Jane had 5 grapes. The grapes are numbered.
 The red bus had 12 people on it. The blue bus had 15 people on it. The people are numbered. 

Is there a part and a whole? If not, is it comparing? See the Comparison section for comparison problems.

How many steps?

Second Grade includes both 1 and 2 step problems.

One step problems have one calculation (add or subtract once). 

The red bus had 12 people on it. The blue bus had 15 people on it. How many people were on the buses?   
12 + 15  = 27
   
Two step problems add twice, subtract twice, or add and subtract. A two step problem can be thought of as 1 
problem with 2 operations or 2 problems with one operation. There can be 2 addition steps, 2 subtraction steps, 
or an addition and a subtraction step.

The red bus had 12 people on it. The blue bus had 15 people on it. The green bus had 10 people on it. How many 
people were on the three buses?  12 + 15 + 10 = 37

Solving One Step Problems with parts and wholes: 
For a one step problem, what is known and unknown? Is it a part or the whole?

 Eight grapes on the plate belong to Jake and Jane. Jake had 3 grapes. How many did Jane have?

 We know there were 8 grapes and that’s the total for the whole group.
 We know Jake had 3 grapes, it is a part of the group of 8
 The number of grapes Jane has is unknown. Jane has part of the group of 8 grapes.

All story problems can be written as addition or subtraction problems. Except for comparison problems, the 
wholes and parts will always be related in this way in a one step problem. If you plug the numbers into one of 
these equations, you will find the answer to the story problem:
    Part + Part = Whole  or  Whole - Part = Part  

So the problem 3 + ? = 8 can be written in a solvable number sentence as 8 - 3 = ?  
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Two Step Story Problems

Two Steps, Both Addition 

For a two step addition problem, there will be a starting number, 2 jumps, and an ending number.

Starting number + change  + change = ending number

Unknown Sum: Jake put 3 grapes on the plate. Jane put 5 grapes 
on the plate. Jess put 4 grapes on the plate. How many grapes are 
on the plate.
    3 + 5 + 4 = ?

Student Statement: “Jake had 3 grapes. I jumped forward 5 to 
add Jane’s grapes to make 8 grapes. I jumped 4 more for Jess. 
There were 12 grapes on the plate.

Unknown Jump: Jake put 3 grapes on the plate. Jane put 5 
grapes on the plate. After Jess but some grapes on the plate, there 
were 12 grapes on the plate.   
    3 + 5 + ? = 12

Student Statement: “Jake had 3 grapes. I added 5 grapes from 
Jane. That made 8 grapes on the plate. The number of grapes 
Jess had was unknown, but when Jess finished adding grapes, 
there were 12 grapes. So the number of grapes Jess has is the jump from 8 to 12, which is 4. Jess had 4 grapes.”

Unknown Starting Number: Jake put some grapes on the plate. Jane put 5 grapes on the plate. After Jess put 4 
grapes on the plate, there were 12 grapes on the plate.   ? + 5 + 4 = 12

Simply choose another number to be the starting number, because of the commutative property of addition, 
the order of the addends can be changed without changing the sums. You can start at 5 for Jane, jump 4 for Jess, 
and make Jake’s Jump the unknown from 9 to 12. You can also start at 4 for Jess, jump 5 for Jane, and still jump 
between 9 and 12 for Jake.

Two Step with Subtraction

Subtraction is not as flexible because we are avoiding concepts such as negative numbers at this grade level, so we 
will approach two-step problems to avoid those concepts. 

Three numbers will be known, one number will be unknown (if there is only one possible answer).
It is best to use some kind of a drawing, because the math manipulations are beyond the second grade level. We 
would suggest an open number line or regular number line. Plot the steps in order if known.

Starting number (+-) change (+-) change = ending number

Is the ending number known or unknown. If known, what is it?
Is the starting number known or unknown? It will be the minuend (the number subtracted from).  
Find the changes. Are they known or unknown? Are they adding or subtracting?
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Unknown Ending Number

The ending and starting numbers can be added to the line if they are known. The changes shouldn’t be placed on 
the lines. Those numbers represent the size of the jumps. The ending points of changes should be plotted.

There were 4 grapes on a plate.  Jake put 5 more grapes on the plate. Jane took 6 grapes off the plate. How many 
grapes were left?

Starting number (+-) change (+-) change = ending number

 4 + 5 - 6 = ?

Students wouldn’t necessarily label everything as in the exam-
ple, but adding extra details may be helpful if students can’t 
look at the diagram and remember what it shows.

Student Statement: “I started at 4 and jumped 5 spaces to add Jake’s grapes to the plate. That made 9 grapes. Then 
I made a jump of 6 for the 6 grapes Jane took off the plate. The ending point is 3. There were 3 grapes left on the 
plate.”

Unknown Starting Number

This is an “Adding to Subtract” strategy.

There were some grapes on a plate.  Jake took 3 grapes off the plate. Jane put 2 grapes on the plate. There were 4 
grapes left. How many grapes were on the plate before?

? - 3 + 2 = 4 

This is an “Adding to Subtract” strategy. The ending is plotted 
and then the jumps are reversed. Numbers subtracted in the 
problem will be added to the ending. Numbers added in the 
problem will be subtracted from the ending.

Student Statement: “I didn’t know how many grapes were on the plate at the beginning. So, I put 4 on the line as 
the ending point and then did the opposite jumps to get to the beginning point. I added back the 3 grapes Jake 
took and then subtracted the 2 grapes Jane added. That gave me the starting number for the grapes.

Unknown Jump

There were 9 grapes on a plate.  Jake took 3 grapes off the plate. 
After Jane took some, there were 2 grapes left. How many grapes 
did Jane take?

Student Statement: “I knew the beginning number, 9. I knew 
the ending number was 2. I started at 9 and made Jake’s jump 
of 3. That left 6 grapes on the plate. To get to the ending number, I had to make Jane’s jump, which was unknown, 
but it had to be the size of the jump from 6 to 2. 6 - 2 = 4, so Jane took 4 grapes.”
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Jane’s grapes
?

Jake’s grapes
9

All the grapes 
12

?9

12

Bar Models

Twelve grapes were on the plate. Jake ate 9 of the grapes. Jane ate the rest. How many grapes did Jane eat?

Below are two examples of how this problem might be modeled using a bar model. Lots of details can be added 
or simply numbers. The order of the bars isn’t important. Generally, the whole should be the same width was the 
sum of the parts. They should be somewhat vertically aligned to show that they represent the same thing. Bars 
are sketched by students and they don’t need to be precise. The divisions of the part don’t need to be perfectly 
proportional, but estimated because calculations are not made from the drawings.

Now that parts and whole have been identified, we can put the numbers into one of our formulas. We know that 
a part is missing and we want to find what that part equals using the whole and the other part, so we can put the 
numbers into the second problem.

Part + Part = Whole  or  Whole - Part = Part    12 - 9 = ? and the ? = 3 

Student statement: “I made a bar model and put 12 for the whole, because that was the number of grapes before 
they were eaten by Jake and Jane. Jake ate 9 grapes, so that was one of the parts. Jane ate the rest of the grapes, so 
when I subtracted the grapes Jake ate from all of the grapes, 3 grapes were left for Jane to eat.”

Number Lines

Twelve grapes were on the plate. Jake ate 9 of the grapes. Jane ate the rest. How many grapes did Jane eat?

Open number lines were modeled as the first examples. Standard number lines can also be used. They are 
labeled with equally spaced points, which can vary from 1’s to 10’s or other numbers. They can be labeled for the 
estimated range they are used. They’re more tedious to create by students or students can use printed forms. The 
advantage is that they allow for direct calculations on the number lines. The Teacher’s Manual discusses them in 
Lessons 66 to 69, but you can introduce them much earlier. Refer to those lessons and the supporting material 
in the Resource Pack for more information. But, they are simple to use. Count backwards (right to left) to 
subtract and forwards (left to right) to add. Show changes (jumps) using loops with arrows. You can use jumps 
of ones, tens, or any other number.

Below are two ways this problem might look solved on a number line.

Student statement: “There were 12 grapes at the beginning, and 9 were taken away by Jake. So I started at 12 on 
the number line and counted back 9 numbers. I stopped at 3, which shows the number of grapes Jane ate.  
12 - 9 = 3.
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Comparison Word Problems

Instead of numbers for wholes and parts, two parts are compared. One number is more or greater. One number 
is fewer or lesser. There is also a number for the comparison. Questions for the same problems can have a “more” 
version and a “fewer” version.

The Fewer number + the Comparison number = the More number. F + C = M

So, the More number - Comparison number = Fewer number.  M - C = F

And, the More number - the Fewer number = the Comparison number. M - F = C

As with other stories, which of these are known and which are unknown?

Finding an unknown More number. This is the F + C = ? problem.

Jake had 6 grapes. 
More version:  Jane had 3 more grapes than Jake.
Fewer version: Jake had 3 fewer grapes than Jane.
How many grapes did Jane have?

Student More Statement: “Jane had more, but I didn’t know how many she had, so that was the unkown number. 
I knew that Jake had 6 grapes and Jane had 3 more. So, I added 6 + 3 to find Jane’s number. She had 9 grapes.”

Student Fewer Statement: “Jake had 3 grapes fewer than Jane. So that was the comparison number. He also had 6 
grapes. I added Jakes number and the comparison number and it totaled 9. Jane had nine grapes.”

Finding an unknown Fewer number. This is the M - C = ? problem.

Jane had 9 grapes. 
More version:  Jane had 3 more grapes than Jake.
Fewer version: Jake had 3 fewer grapes than Jane.
How many grapes did Jake have?

Student More Statement: “Jane had 9 grapes. I didn’t have the number for Jake’s grapes, but Jane’s was 3 more 
than Jake. So, I subtracted 3 grapes from Jane to make the number equal. 9 - 3 = 6. Jake had six grapes.” 

Student Fewer Statement: “Jane had 9 grapes. Jake had fewer grapes, so I subtracted 3 from Jane. 9 - 3 = 6.”

Finding an unknown Comparison number. This is the M - F = ? problem.

Jake had 6 grapes. Jane had 9 grapes.
More version: How many more grapes did Jane have than Jake?
Fewer version: How many fewer grapes did Jake have than Jane?

Student More Statement: “I subtracted Jake’s number from Jane’s number. That told me how many more Jane had 
than Jake.”

Student Fewer Statement: “I subtracted Jake’s number from Jane’s number. That told me how many fewer Jake 
had than Jane.”
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Below are generic bar models and open arrows. Replace F for the Fewer number, M for the More number, and 
C for the comparison. Two will have numbers, one will be the unknown shown with a question mark for any of 
these problems. In teaching children, emphasize one of these models to help students solve the problems. Other 
labels such as the names Jake and Jane in the example could also be part of the labels.

 Bar Model      Number Line (Open showed, but you could also use   
        a standard number line.)


