Planning Guide: Increasing Patterns

Sample Activity 3: 
Explain the Rule Used to Create a Given Increasing Pattern (Specific Outcome 2, Achievement Indicator d)
What's My Rule with Number Machines

This activity adapted from MATHEMATICS ( A WAY OF THINKING (pp. 255, 256, 298, 299) by ROBERT BARATTA-LORTON ( 1977 by Pearson Education, Inc. or its affiliate(s). Used by permission. All rights reserved.
Students may have been describing the rules for particular patterns in some of the other pattern activities in which patterns were made with manipulatives and numbers. This activity is geared to focus completely on finding the rules or function for a given increasing pattern. The sequences involved will all show arithmetic growth; that is each series grows by a constant amount. This game can be done with the teacher preparing sets of cards in which the numbers on the backs of each set of cards all increase by the same amount in relation to the number on the front of the card. Students are shown the numbers and asked what the rule is. This activity is more fun if you build a number or function machine. The machine flips over the cards as they pass through, so when you insert the cards with the smaller number showing, it exits the machine flipped over so the larger number is showing. Continue to insert cards and observe the numbers they emerge as until the students can tell you the rule. Then insert the remaining cards to check that they also follow the students' rule. Ask the students to prepare their own sets of cards for the number machine, which can be used with the class machine over a number of days. If all students have created milk carton "computer tutors" to help them practise their facts, these tutors can be used as number machines.

Constructing a Number Machine

Materials needed:
  

· Clean two-litre milk carton, knife, stapler, tagboard and parcel tape (it adheres well to the wax carton).

Construction

· Create cards that are 8 cm by 5 cm.

· Take a clean two-litre milk carton and staple the top shut (or slit the top open and fold down the flaps if you prefer a flat-topped machine).

· Cut a slit in the front of the carton. The bottom of the slit is 5 cm from the base of the carton. The slit should be 7 cm wide and 2 cm high.

· Cut a second slit so the top of the slit is about 15 cm above the base of the carton. It should also be 7 cm wide and 2 cm high.

· Cut a piece of tagboard about 30 cm long and 7 cm wide. 

· Thread the tagboard through the top opening and out through the bottom opening.

· Tape the tagboard to the upper edge of the top of the opening. The tagboard forms a curved slide inside the milk carton.

· Experiment with the length of the slide so that when a card is inserted in the top it will flip over and easily exit at the bottom.

· Once the successful length of the slide has been determined, cut the slide leaving about 1 cm to fold over the lower edge of the bottom opening and tape the slide into place.


If you wish to make the number machine fancy, it can be decorated or even made to look like an animal’s head. It can be made to be more attractive and sturdy by covering it with plastic adhesive paper. If you choose to decorate the carton, it is suggested that you do so before you tape down the slide so that the cards do not get caught on the covering as they exit the bottom of the slide.

Making the Cards

· Cards should be 5 cm by 8 cm.

· Cut a small triangle off the upper right-hand corner of all cards to ensure they are inserted into the machine with the correct side up. This will make sure that the intended pattern is created.

· Producing each pattern set on a different colour of cardstock helps them from becoming mixed up. Alternatively, each set could be uniquely stamped to allow you and the students to keep the sets organized.

Sample Patterns for cards:

Set one:

Front:
   3 
7
 9
2
8
12
15
4
0

Back: 
   5
9
11
4
10
14
17
6
2

Rule: Plus two

Set two:

Front: 
   2
4
5
6
3
  9
15
19
12

Back:
   3
5
6
7
4
10
16
20
13

Rule: Plus one

Set three:
Front: 
   2
4
 5
 6
3
  9
15
  9
12

Back:
   7
9
10
11
8
14
20
14
17

Rule: Plus five

Set four: 

Front:
    3 
 7
  9
  2
  8
12
15
  4
  0

Back:
   13
17
19
12
18
22
25
14
10

Rule: Plus ten

Set five:

Front:
   3 
  7
  9
2
  8
1
  5
4
  6

Back:
   6
14
18
4
16
2
10
8
12

Rule: Double the number

Set six: 

Front:
   3 
  7
  9
2
  8
1
  5
4
  6

Back:
   7
15
19
5
17
3
11
9
13

Rule: Double the number plus one

Play "What's My Rule"

Deposit a card in the upper slot of the machine or just show students the front of the card if you have no machine. Ask the students if they know your rule yet. Then drop a second card in the opening or show it and ask the students if they know your rule yet. It is handy to record these numbers as you proceed. It may be done by drawing a T chart and on the left-hand side listing the numbers as cards go in or on the front of cards and then on the right-hand side the corresponding numbers that came out or were on the back side of the cards. Some teachers label the T chart "In" and "Out" and some draw the shape of the number machine upper opening on the left and the exit opening shape on the right.

Continue until the students have hypothesized a rule and then continue through the remaining cards to verify that the rule works for all the cards.  
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