Planning Guide: Adding and Subtracting Number to 100

Sample Activity 5: Personal Strategies You Might Encounter
You do not want to teach these strategies, but rather structure the problems that you give students to solve so that they face some of these easier computations prior to more difficult ones. You also want to be prepared to understand what students are describing in terms of their personal strategies. Give the students sufficient time to work in small groups to solve the problems given. Within their small groups, students should share their ideas, so they can work through the language needed to explain their thinking. Also, not every student will invent strategies, but they will use those that they learned from others if they suit them. Then small groups can share their personal strategies, which you record. Following the possible problems are some common personal strategies that you might encounter. When observing the groups solving the problems, do not interject or give them a strategy. If you do, they will expect you to be the dispenser of strategies or think they are supposed to try to guess your strategy. 

Possible Problem:

There are 38 students in Grade 1 and 44 students in Grade 2. All the Grade 1 and Grade 2 students are going to the library to hear an author read her new book. If all the students are at school that day, how many students will be in the library for the story? 

Common Personal Strategies Invented for Addition:

1.
Add Tens, Add Ones, Combine

38 + 44 = ? Regroup as (30 + 8 ) + (40 + 4)

Solve by combining the tens: 30 + 40 = 70

Then combine ones: 8 + 4 = 12

Combine these subtotals: 70 + 12 = 82

2.
Add on Tens, Then Add Ones

38 + 44 = ? Regroup as 38 + (40 + 4 ) = ?

First add the tens from the second addend to the complete first addend: 38 + 40 = 78

Then to add the remaining 4 as (2 + 2 ), since you need 2 to add to 8 to make 80 and still have 2 more to add to 80 for a total of 82.

3.
Move Some to Complete a Ten

38 + 44 = ?

To make 38 to the closest ten, you need 2 more, so take 2 from 44, making the equation: 

(38 + 2) + (44 – 2) = 

     40     +     42     =  82

4.
Use a Nice Number and Compensate

38 + 44 = ?

A nicer number to add to would be 40, instead of 38, so add 2 and you have the number you like, so now the equation reads: 40 + 44 = 84, but you know that is 2 more than were actually there, because you loaned the one set two and so now you have to take it back: 

84 – 2 = 82

Common Personal Strategies for Subtracting By Counting Up

This is the way change was counted prior to cash registers that told cashiers how much change to give. It is a great way for students to subtract, since it has them solve subtraction situations by thinking addition, which usually they have mastered or find easier. To have students think addition for subtraction, present them with join problems with the change unknown or missing part problems. Examples are as follows:

Join with the Change Unknown Problem
Luke had 57 hockey cards. His Uncle came to visit and brought him some more. Now Luke has 82 hockey cards. How many cards did his Uncle bring him?




82 – 57 = ? Think 57 + ? = 82.

Missing Part Problem

Maria collected all the markers in her house and checked to see which ones were still good and which were dried out. She found 82 in all. Of those, 57 still worked well. How many were too dried out and needed to be thrown out?   82 – 57 = ? the standard form. Think 82 = 57 + ? semantic version (its meaning).

When we expect students to write the standard form for each problem, it makes solving the problem difficult for some students. For some problems it means solving the problem mentally, then reorganizing the equation. Students should be allowed to write equations with missing parts to follow the problem meaning, such as, 5 + ? = 12 or 12 - ? = 5. When allowed to do so, some students have a greater chance of success with problems of these types (Willis 2004).
Personal Strategies Commonly Invented for Subtracting by Counting Up:

1.
Add Tens Until Close, Then Ones

82 – 57 = ? Think 57 + ? = 82

57 + 20 = 77, if 30 was added to 57, it would be 87 and that is more than 82

77 +   3 = 80

80 +   2 = 82.

Sum of additions: 20 + 3 + 2 = 25

2.
Add Tens Until Just Past Number, Then Back Up

82 – 57 = ? Think 57 + ? = 82

57 + 30 = 87, which is 5 more than 82, so to find the correct number.

30 – 5 = 25    five needs to come off the 30,

which means that  57 + 25 = 82  or  82 – 57 = 25.

3. Add Ones to Make a Ten, Then Add Tens and Ones

82 – 57 = ? Think 57 + ? = 82

57 and 3 would be 60

60 and 20 would be 80

80 and 2 would be 82, which means that in total 

3 + 2 + 20 was added on or 25 in total.

Some students will do these last two steps as one,

That is 3 added to 57 will make it 60.

Then add 22 to 60 to get 82.

So 3 + 22 = 25 had to be added to 57 to make 82.

Personal Strategies for Take-Away Subtraction Problems

The strategies for take-away subtraction problems are harder to do mentally, but common due to the heavy reliance on the traditional algorithm to solve subtraction problems. A sample problem would be:

There were 82 milk cartons in the lunchroom fridge before lunch. Fifty-seven students each bought one carton for lunch. How many cartons of milk are still in the fridge?

Assumptions

Note that if this problem had read, “Fifty-seven students bought milk for lunch,” students would have needed to talk about assumptions. In that case, students would need to assume that each student only bought one carton of milk. Several more problems with assumptions to be discussed are:

There are 12 pairs of rain boots and four umbrellas in the boot room. How many students came prepared for the rain? 

The data we collected on pets shows that 15 students have dogs and 11 have cats. There are only 22 students in the class. How can there be 26 students who have dogs or cats? (Students discuss that some students may have both and others neither. Did the data collected reflect how many students had these pets or how many of these pets they had? Some students may have more than one dog or cat, another consideration.)

It is important that students’ attention is drawn to assumptions that must be made when the problem does not give you these details. 

1.
Subtract Tens from Tens, Then Ones From Ones

This method and the next are similar to the approach students use when working independently with base ten blocks.

82 – 57 = ?

First, take the 8 tens or 80 of 82 and subtract the 5 tens or 50 from 57 and subtract: 80 – 50 = 30

You needed to subtract 7 more than 50, so 30 – 7 = 23

But you had 2 more than 80 to start, so add 2 back on, that is 23 + 2 = 25

OR

80 – 50 = 30 as above, but the student thinks, "I can take 2 away from the 2 that was with 80, but I needed to take 7 away. So, since 2 + 5 = 7, I need to take another 5 away from 30 for a final difference of 25."

2.
Take Away Tens, Then Ones

82 – 57 = ?

Leaving the minuend intact, only the subtrahend is changed to the last multiple of ten before subtracting, so 82 – 50 = 32.

Then take away the 7, which can also be 2 + 5, so taking off the 2 leaves 30 and then taking off 5 leaves 25.

3.
Take Extra Tens, Then Add Back the Extra

82 – 57 = ?

Move the subtrahend up to the next ten, so 57 becomes 60:

82 – 60 = 22.

However, 60 is actually 3 more than the number to be subtracted, so add 3 to the difference of 22 for a total difference of 25, or students might say that since you took away 3 too many, you have to give back 3.

4.
Add to the Whole or Subtrahend When Needed

82 – 57 = ?

By giving 5 to 82, it would make the minuend 87 and the subtraction very easy: 87 – 57 = 30.

However, 5 was loaned to 82 to make the minuend 87, so now to play fair you have to take back 5, so 30 – 5 = 25, the actual difference once the loan is paid off.

It is not necessary that students know and use every possible variation of these personal strategies. Students should have several strategies that work on many different problems, are understood and are fairly efficient. Students should be able to understand those strategies preferred by other students and be able to critique them.
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