Grade 4
Performance Series Study Guides 

Number Patterns – B


A number pattern is a series of numbers that follow a specific rule (such as "add 2" or "subtract 10").  Number patterns can be created by adding, subtracting, multiplying, or dividing numbers based on the rule of the pattern.  This study guide will focus on patterns that follow addition and subtraction rules.

Determining Rules for Patterns:

An element of a pattern is an individual number that is part of the pattern.  Since patterns are read from left to right, the starting element is the element farthest to the left.
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In order to determine the rule for a pattern, one must look at the individual parts of the pattern.  If the numbers in a pattern increase as the pattern is read, the rule for the pattern most likely involves adding specific numbers to each element in the pattern (it could also involve multiplying, but this study guide focuses on addition and subtraction patterns).  If the numbers in a pattern decrease, the rule for the pattern most likely involves subtracting specific numbers from each element in the pattern (it could also involve dividing, but this study guide focuses on addition and subtraction patterns).

Look at the pattern:  6, 8, 10, 12, 14.  As the pattern is read from left to right, the numbers increase, so this pattern follows an addition rule.  The next step is to determine which number or numbers are being added to each element of the pattern.  Since 6 + 2 = 8, the rule for this pattern could be "add 2."  Try adding two to each element in the pattern to see if this is the correct rule.  The diagram below shows that "add 2" is the correct rule for this pattern.
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Example 1:
What is the rule for the pattern below?




17, 15, 13, 11, 9

Answer:  As the pattern is read from left to right, the elements decrease by two each time, so the rule for this pattern is "subtract 2."  The diagram below shows how the pattern rule works.
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Example 2:
What is the rule for the pattern below?




1, 2, 3, 5, 7, 10, 13, 17, 21

Answer:  The elements increase as the pattern is read, but they do not increase by the same amount each time.  Look at the starting element (1).  What number must be added to 1 to get 2?  Since 1 + 1 = 2, the starting element is increased by one and the pattern rule could be "add 1."  Try this rule with the next element: 2 + 1 = 3.  The rule could still be "add 1."  Try the next element (3) using this rule.  Since 3 + 1 [image: image4.png]


 5, the "add 1" rule ends here.  What number must be added to the number 3 to get 5?  Since 3 + 2 = 5, this element is increased by 2 and the pattern rule could be "add 1, add 1, add 2."  Keep using this method to find the full rule for the pattern.  The diagram below shows the rule for the pattern.
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Pattern Rule: +1, +1, +2, 42, +3, +3. +4, +4.




All elements of a pattern must fit the determined rule in order for that rule to govern the pattern.  If any element of a pattern does not fit the rule developed by the student, the rule needs to be revised.

Finding Missing Numbers in Patterns:

Once a student is able to determine the rule for a pattern, he or she will be able to find numbers that are missing from patterns.

Example 3:
Find the missing number in the pattern.


10, 14, 18, _____, 26, 30, 34

Answer: 22.  The elements in the pattern increase by four each time, so the rule for the pattern is "add 4."  Since 18 + 4 = 22, 22 is the number that is missing.

Example 4:
Find the missing number in the pattern.


2, 4, 8, 14, 22, _____, 44

Answer: 32.  The elements in the pattern increase by 2, then 4, then 6, then 8, and so on by even numbers.  Since 14 + 8 = 22, the number that must be added to 22 is 10.  So, 22 + 10 = 32, and 32 is the missing number.

Example 5:
Find the missing number in the pattern.


36, 34, 31, 29, 26, _____, 21

Answer: 24.  The elements in the pattern are decreasing, but they are not decreasing by the same number each time.  The rule for the pattern is "subtract 2, subtract 3, subtract 2, subtract 3."  Since 29 - 3 = 26, 2 must be subtracted from 26 to find the missing number.  The missing number is 24.

One way to discover more about patterns is to have the student create number patterns using his or her own rules.  Write numbers (start with 1-50) on pieces of paper so that the numbers can be moved into many different patterns.  This activity can easily be turned into a game by having one person make a pattern and timing how long it takes the second person to either determine the rule for the pattern or find the next element in the pattern.
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