Planning Guide: Addition and Subtraction Facts to 18

Sample Activity 5: Addition for Subtraction
Addition fact mastery is essential to the success of this strategy. This strategy is easiest for students to access if they have had practice finding missing addends in addition problems. In so they are used to asking themselves what number plus the given number will produce the given sum or outcome. Since subtraction is the inverse of addition, what students are essentially learning is how to read the subtraction equation backwards to make it an addition situation. For example, if the subtraction equation is 11 – 5 = ____, you want the students to be able to start at the right and interpret this as asking what number plus five would give me eleven. Students who have mastered the subtraction facts have not done so through counting back. Problems that encourage students to think addition for subtraction are those that sound like they have a missing addend. 

For example, "David had 7 toy cars. For his birthday he received more. Now he has 12 toy cars. How many cards did David get for his birthday?" In this case the structure of the problem is that the change is unknown. The student knows what amount David had to start with, so the starting or initial amount is known. The resulting amount or outcome is known. The amount by which the start changed is what the student has to figure out.

In a similar question, the initial part might have been the unknown. For example, "Susan had some toy ponies and at a garage sale found and bought three more. Now Susan has 11 toy ponies. How many did Susan have before her purchase at the garage sale?"

Both of the above examples are considered to be adding to or joining problems based upon an analysis of their structure. When the items in a problem are not necessarily physically brought together, they are considered part–part–whole problems. 

For example, "SunLee has 15 coins. Nine of them are nickels and the rest are dimes. How many dimes does she have?" The structure of these problems tends to lead students to think addition for subtraction. Once the students share this as a strategy for finding differences, it can be encouraged and its use expanded to any subtraction situations. Some students use "think addition" for all subtraction facts. For a further look at the types of problems based upon structure, see the section on addition and subtraction.

One of the best ways to enhance the students' ability to use this strategy is to reinforce the number families. This can be done in a variety of ways. Students can be asked to write the subtraction sentence that is the inverse of an addition equation. Sometimes students are asked to write all four equations that belong to a family. This can be done with tiles, bingo chips or little cards that the students manipulate. 

· Students have three tiles of one colour on which the addition, subtraction and equal signs are shown. 

· They have another three cards/tiles/chips on which the three related numbers are written.

· It is the students' job to move the tiles around to form the four related number stories and record them. This prevents students from adding one of the smaller numbers onto the largest number and creating a fourth number that is not in the same family.

Van de Walle and Lovin suggest making practice activities for the three numbers that belong together. They introduce them by placing three numbers from a family on a circle with the largest number circled. Students are presented with a number of these family grouping circles. They are asked why the numbers belong together and why one is circled. Then a follow-up activity can be circles with two of the numbers shown. Students are to figure out the missing number. Similarly, strips are made on which numbers from one family are positioned at the top, the bottom and in the middle. One number is left off these strips and the students are asked to figure out the missing number. The largest number is always circled. Work sheets can be made that have only the facts for two number families that need practice or from facts that lend themselves to practising a particular strategy that needs reinforcing.

Adapted from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades K–3, 1e (p. 110). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.
Another way for students to associate the three numbers that belong in the same family more closely is to use triangular flashcards as addition and subtraction cards. 

· Each card has the largest number at the apex of the triangle and the two smaller numbers at the two base vertices. 

· By covering with your fingers the top number and moving either left to right or right to left, the two addition equations in the family are revealed. For example, if the numbers are 4 and 5 on the base corners, the equations are 4 + 5 = ? and 5 + 4 = ? Under your fingers would be the 9 at the apex. By covering alternately the 4 and 5, the card would ask 9 – 5 = ? and 9 – 4 = ?  These cards can be made or are available commercially.  

Although some students will use "think addition" for all subtraction facts, be aware that other students will be using alternatives, particularly for facts with minuends greater than ten. For example, when solving 15 – 9, a student may elect to think 1 more added to 9 makes ten and ten and five make fifteen. So add the 1 and the 5 and the total difference is six. This is "building up through ten." Another student may alter the numbers to make the solution easier and then compensate, as in 15 – 9 would be easier if it were 15 – 10 = 5 and then add one more to the difference because one was added to the subtrahend. This is an example of playing fair. If the student added one to a number on the left of the equal sign, to be fair the student needs to do the same on the right. Students can relate to the concept of fairness. Just as if a parent gave one child an extra dollar allowance, it would only be fair if the other child were also given an extra dollar. Some consider this last strategy to be "building down through ten." This strategy is the only one that is really done as take away. Both building up through ten and back through ten are most commonly used for problems with 8 or 9 as the subtrahend. Although some students will use it for other numbers because they are so proficient with the combinations of ten and see numbers as components of ten. 

This strategy can be brought to the students' awareness through subtraction problems to be solved that have 8 or 9 as the subtrahends. Then the students can share their strategies. An alternative is to present the students with a ten frame on the overhead that has nine dots shown. Discuss how numbers from eleven to eighteen could be built starting with this nine. Similarly, you can show a ten frame with eight squares filled in and ask the students how they could build it to numbers from eleven through seventeen. Then with one of the frames in view, show numbers from eleven to eighteen and ask the students to explain how they figured out the difference between the number shown on the frame and the one on the card.  

Activities to encourage students to subtract using building up or down through ten may include the following:

· Use flash cards to practise facts with eight or nine in the subtrahend that include cues to use and how this strategy works.

· Have the students lay down a ten frame with either eight or nine on it. Give the students a die labelled from twelve to seventeen, and have them subtract the eight or nine from the number thrown on the die.

· Play concentration or "addition subtraction match up" with cards that have the subtraction and corresponding addition sentences on them.

· Make a sheet with ten or twelve rectangles, each bearing a subtraction equation. Also make a second sheet divided up the same way as the first with the corresponding addition equations needed to solve the subtraction facts by thinking addition. Have the students cut the addition facts on the second sheet into rectangular cards. These are then placed over the subtraction facts that each one helps to solve.














































Look For (


Do students:


put the smaller number at the beginning of a subtraction sentence?


ever put the larger number as an addend in the addition equations? 
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