Planning Guide: Addition and Subtraction Facts to 18

Sample Activity 1: Strategies Built on Doubles

1.
Doubles Plus One or Minus One

For many students, the doubles become anchors or referents for most of their other addition facts. So before moving onto the following strategies, which are built on doubles, insure students have an automatic knowledge of the ten doubles facts. Doubles plus one gives students another twenty facts from the hundred they need to learn. Some strategies have several names. In the achievement indicators doubles plus or minus one is referred to as "doubles plus one," "doubles take away one" and "building on a known double." It does not matter what you call the strategies, as long as the names clearly relate to how they work. Use the names you choose consistently. Smooth transitions from grade to grade would be enhanced if staff within your school agreed on the names to be used for various strategies. 

The following two strategies collectively are sometimes called "neighbours" or "near doubles." If the question they are trying to solve is 6 + 7, they may have elected to think of the double 6 + 6 = 12 and so will add one more to twelve to provide the answer 13. If instead they had first thought of 7 + 7 = 14 as their double, they would realize that house number is one more than the house they are searching for and so take one from fourteen, resulting in the answer thirteen.

Since this strategy was not in the Grade 1 curriculum, it will need to be developed carefully and practised repeatedly if students are to make it their own. The general methods of explicitly developing student awareness and usage of a new strategy follows and can be applied to all the strategies that follow.

Begin by presenting some story problems that are interesting and meaningful to your students. Allow them the time to solve them by creating their own personal strategies. Discuss how students solved the problems. Make the numbers to be added in the examples high enough that students for the most part do not know the sum automatically; they are more likely to be aware of strategies they are employing then. As students share their ideas, highlight the variety amongst the students. Record the shared strategies and pay tribute to the originators so that students see that their strategies are valued and variations are acceptable. It will also give students a place to look to review as they try to employ the strategies and make them their own.

After several days of short periods (five to ten minutes) of work on problems with equations that were well suited to the particular strategy of focus, ask the students to consider which pairs of numbers being added are suited to this strategy. Record a collection of the numbers. Is there a particular relationship that all these pairs of numbers have? Have the students show or tell how they would use the strategy for each pair they offer.

Next give the students a sheet of addition facts to be solved and asked them to only do the ones that fit the doubles plus or minus one strategy. Or if you want them to do all of them, ask them to circle the ones for which the strategy was useful. In these early practice sheets, it is most effective to only include problems that lend themselves to two strategies and then gradually build up to three. The first sheet might only have doubles and neighbours. The next day students might search out the neighbours from doubles, as well as equations in which one of the addends is one or two.
Some activities for practising doubles plus or minus one follow:

· Have the students roll a die and say the complete fact for doubling the number on the die and adding one. Use either ten-sided dice or blank dice that you have labelled with numbers that you want the students to practise with, such as 4, 5, 6, 7, 8 and 9. So if a student rolled 8, the equation stated would be 8 + 9 = 17. You can ask for the two equations to be written, if that suits your objectives better. In this case, that would be 8 + 9 = 17 or 9 + 8 = 17.

· Have the students do the same activity as above, but make the equation that uses a number one less than the double. For example, if the student rolled 8, the equation would be 8 + 7 = 15.

· Give the students a page divided into nine blocks with a double fact written in each block. Then give the students nine facts that are corresponding doubles plus one that have been produced in the same sized blocks and cut apart, and ask the students to put or glue the upper centimetre of each double plus one onto the double that was helpful. Van de Walle (2006) and Lovin go so far as to suggest flashcards be made with varying levels of support for students as they learn to employ the strategy. For example, in this case, one set of flashcards could actually show the double without its sum in a thinking cloud beside the near double. A second set of cards could show the near double fact and say double plus 1 with an arrow pointing to the smaller number, so the student is clear which number to double. Another set of flashcards could show the fact and have a cloud that states "double plus 1," but without the arrow to the smaller addend (p. 102). Sets of cards could also be made for doubles minus one.  

It is very motivating for the students to see how these strategies help them conquer so many of the sums on the addition table. Have a class addition table posted or give one to each student. First shade in the sums of the doubles. Students may be anxious to colour in those facts they think they know already, such as adding on one or two. You may decide whether you want them to do this yet or not. These facts are purposely being left towards the end of these lessons to discourage students from employing counting on as their main strategy. Especially if students have been trained to add with dot numbers, touching numerals in the number of places that the number represents, it is a hard habit to break and a very inefficient strategy for students in Grade 2 and beyond.

2.
Two Aparts or Sharing to Make Doubles, Equalizing, Evening Out; Balancing

This strategy is commonly used, but does not seem to have a name that is widely used. Since students are already good at doubles and have even learned to use this knowledge to access the sums of many more facts, it does not take them long to add this additional strategy to their repertoire once they become aware of it. For numbers that are two apart, such as 5 + 7, students can understand that if the larger number would give one to the smaller number, the numbers would be balanced, shared equally, the piles even and the numbers are converted into doubles. 

As described above, go through the process of presenting problems with numbers two apart to allow students to contribute their personal strategies. If students do not come up with this strategy, you can suggest it. The students are also likely to come up with the extension of doubles plus and minus one; that is, doubles plus or minus two described in Section c that follows. It applies to the same facts that are two apart.

· Ask the students to look at a series of flashcards or equations presented on the board or overhead and ask them to explain which strategy they would use, why and how it works.

· Have them identify the problems from among those given that suit this strategy or have them offer equations that go with the strategy. 

· Have them practise these equations on flash cards that have cues about using the strategy as outlined above.

· Give the students a number of equations on a page to cut apart, and ask small groups of students to sort them based on the strategy that best suits them. Then the class can discuss their results and see if there were any discrepancies. This is an opportunity to point out that students may select the strategies that work best for them, as long as they are efficient; it is a matter of personal preference.  

· Throw a die and have the students make number sentences with the numbers shown.
· Invite the students to play concentration with sets of cards that have the sums that are two apart and the matching double sums.

3.
Doubles Plus and Minus Two 

This strategy works for the same facts as the previous strategy, Two Aparts, but approaches the solutions differently. This strategy is just like doubles plus or minus one except that you add or subtract two after using the double for either the lowest or highest addend.  For example, if the fact is 6 + 8, it could be solved as 6 + 6 + 2= 14 or as 8 + 8 –2 = 14. 

Presenting this strategy can be done in two ways. One is to give the students a few word problems with addends that are two apart and ask them to share their strategies for solving the equations. It is quite possible that among students' strategies shared for "Two Aparts" will be both the balancing strategy and the doubles plus or minus two strategy. A second way to introduce it, if it has not already come up with the previous strategy, is to present to students a set of equations in which the numerals are two apart and ask for other possible strategies to solve them. If your students are already very proficient with the addition facts, ask them how they could solve the equations, if they didn't know these facts automatically or if they suddenly could not think of the sum. Once the strategy is discovered, have the students practise it in any of the ways that are listed above. Once several strategies are known by your students, it is wise to have students deal with them in mixed practice. If once the strategy is introduced it is left to the students' discretion to employ it, for many students this will not be enough for them to claim it as their own. When faced with equations that are best suited to a number of different strategies, students may revert to using only one strategy, rather than pausing to consider which strategy is the best for solving each one. Unfortunately, too often the fall-back strategy is counting on or back.

· An additional activity for practising this particular strategy, along with doubles plus or minus one, is to have the students spin a spinner divided in half with +1 on one half and  +2 on the other. Have the students throw a die that has been marked with numbers such as 3 through 8. They are to double the number shown on the die and add either one or two more depending upon the outcome of the spinner. This can be either an oral or written activity.

· Similarly, ask the students to roll a die and double the number shown and then do only one of the following four possibilities: plus one, minus one, plus two or minus two.














































Look For (


Do students:


use their fingers to count or touch their chin or desk as they count ?


subvocalize as they count?


tap with their pencil or make dots as they count?


recognize the quantities to six in different configurations?


respond with the doubles readily only to 10, 12 or 18?


know the numbers one more and one less without counting on or back?
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