Planning Guide: Increasing Patterns

Sample Activity 6: 
Solve a Given Problem Using Increasing Patterns (Specific Outcome 2, Achievement Indicator f)
Most of the problems with increasing patterns that students will be solving at Grade 2 are ones that they will eventually do with multiplication. A few may use more complicated growing patterns. Below is a sampling of types of problems from which you can create other similar problems.

1. Star had a quarter that says "25 CENTS" on it. She bought a glass of lemonade at her friend Stan's lemonade stand down the street for 5¢. Her little brother and four of her friends came along. She would like to buy them all a glass of lemonade. Does she have enough money? How many more glasses can she buy? What do you think she should do?

Students may have to work out the necessary calculations for how much it costs for varying numbers of glasses of lemonade in some approximation of the chart below.

	glasses
	1
	2
	3
	4
	5
	6

	cost
	5¢
	10¢
	15¢
	20¢
	25¢
	30¢


Did the students note that if she counts herself, her brother and four more friends, there would be six glasses needed? Since she only has 25 cents, they might conclude that she should share her glass with her little brother and buy each of her friends one, assuming that she hasn't finished her lemonade yet. She might tell her friends that she does not have enough money for all of them and see if any of the friends have money of their own to purchase drinks for themselves. She might decide to go home and get more money or ask her mother for another five cents.

As the problems vary with items to be purchased and costs, students may need to rely more heavily on the charted calculations. They might be good at skip counting by fives and recognize how to apply this skill with money, but find it difficult to count items other than money or add amounts such as three, seven or nine. A second question of this type could ask the students to calculate the number of crayons that are in the centre box if the teacher dumped in seven small boxes that contained eight crayons each.

2.
Another variation on this question is as follows. Paul's father said that he would give him a hockey card for every day that he practised the piano. Paul asked his dad if he would give him one for the day he had his lesson, too and his dad agreed. Paul wonders if he practises every day for the next four weeks, how many more hockey cards he could add to his collection of 25 cards. He wonders if he will have over 50 cards if he does not miss a day. Can you help him answer these questions?

3.
As much as possible, it is desirable to have problems that students could actually experience in their lives. This motivates them to solve the problem and helps them see the value of mathematical learning, as well as making it easier for them to understand and thus solve the problems. The following is a common practical problem. Jane has a new small photo album that takes four pictures per page, two on each side. She has seven pages back and front filled. How many photos does she have in her book so far? Bringing in a photo album that takes two photos on each side of the page and allowing students to place photos in that many pages will allow them to see this concretely. Then connect it to the pictorial stage by showing how this could be drawn in a picture or diagram, especially for a class that does not have an album like this to help them. Finally, connect it to the symbolic stage by sharing methods for recording what they see in the book with numbers and mathematical symbols. This problem can be done repeatedly for different sized albums. There are albums that take three and four photos per side of page. Card collector albums usually take nine cards per page as both the front and back of each card needs to be viewed.

4.
This question is built on a little more complicated increasing pattern because the change is not constant but grows in a predictable way by a pattern. Your teacher asked if you would like to make a deal on your recesses this week. The teacher said that instead of having a ten minute recess each morning and afternoon, you could instead have a special deal just this week. The deal is that you would be allowed 1 minute of recess Monday morning and 2 minutes Monday afternoon. Tuesday morning you would get 4 minutes recess and Tuesday afternoon 8 minutes. Recesses would continue to be given in this pattern. The teacher reminded students that Wednesday was early dismissal and there would be no afternoon recess and that there was no school on Friday for students this week. Should the students take the teacher's special offer or not? Explain your answer.

The students will set out to calculate the number of minutes of recess and find their sum to compare with the sum of the regular recess minutes as below.

	Special Offer
	Monday
	Tuesday
	Wednesday
	Thursday

	A.M.
	1
	4
	16
	32

	P.M.
	2
	8
	X
	64

	Regular Recesses
	
	
	
	

	A.M.
	10
	10
	10
	10

	P.M.
	10
	10
	X
	10


Students who complete this information might never do the addition calculation as it is unnecessary. By counting regular recess times by tens or twenties, they may notice that the total minutes is 70 minutes, or just over an hour. The students who focus on Thursday's large numbers of minutes under the special offer will be able to see that Thursday's recesses alone will total 96 minutes, more than an hour in just the afternoon recess. Those students will not think it necessary to add all the times in the special offer to know that it is a better deal than the regular recesses. You might still have some student opt for the regular recesses because that student will be away from school on Thursday. Another student might state that the students would not have enough time to go to the washroom and get drinks on Monday and they would not be able to concentrate and do their work with such short breaks. It is important that students learn that their reasons are as important as their calculations and it may not be just the bottom line that influences the final decision. We want students to be thinkers, not just number pluggers.

5. 
If you receive $2 allowance four times a month and your grandma offers to match whatever you save per month up to $5, and triple whatever you save each month beyond the five dollars, what is the most you could save in a month? In 4 months? In a year? Explain your thinking. Why do you think your grandma would make you this kind of offer? (Grandma is probably hoping to motivate her grandchild to make saving rather than spending a habit.)

Ask the students to share how they solved the problem. You may have students work in groups.

6.
You live on a farm and raise lambs. Your mother sheep, called a ewe, has twin lambs every year. If each of her lambs grows up and has twins the next year, what is the most sheep your flock could have in the fourth year if all the twins are female and if you did not buy or sell any?

	
	Year 1
	Year 2
	Year 3
	Year 4

	Mother sheep
	1
	3
	9
	27

	Lambs born
	2
	6
	18
	54

	Total sheep
	3
	9
	27
	81


Ask the students why it is unlikely that you would have 81 sheep at the end of four years. Discuss reasons such as half of the lambs are likely to be males (rams) and would not bear lambs, some sheep might not have twins every year, some lambs might not survive.

7.
Create calendar problems such as the following. If you get paid your allowance when your dad gets paid every two weeks and were last paid on the 11th, when will you be paid next? Ask the students how they solved this problem. Some will have looked at a calendar and dropped down two boxes and others will have thought that two weeks is 7 and 7 or 14 and added that to 11 to get 25. Other students may have started at 11 and counted on 10 and then 4 more by ones. If they share their strategies, they can start to evaluate them for efficiency and learn from each other.  

Ongoing assessment:

Begin with observations of student contributions as you study these types of problems. Repeating variations of these problems, you hope to see more students showing their understanding of how to approach the problem and to successfully find and use the increasing patterns to solve them. Simple problems may be given to the students to do showing that they know how to use diagrams or recording to solve, such as in the cost of seven candies at the store that were six cents each or how many photographs can be placed in six pages if the album pages take four pictures each. These simple story problems can be evaluated based on a point system. Do the students show some attempt to chart or draw a diagram to lay out the pattern? If they used a diagram, did they convert what they showed in it to numerals? Are most of the calculations of the increasing amounts correct? If there is an error early on in the addition, only deduct from the possible points allowed in the question once or a fraction of the marks allowed, rather than discounting all their calculations. Did they find the correct answer? Was the answer to the question written in a sentence or with units to show that the student knows what they were asked and have found out? 
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