Divisibility Patterns with Hundred Boards

Joann Evans

Standards: 1A1a, 6B1b

Goals:  Using a hundred board, students will explore number patterns and develop divisibility rules for 2, 3, 4, 5, 6, 9, and 10.

Materials needed:


Several copies of a hundred chart for pairs/groups of students


Beans/counters for pairs of students


Colored markers/pencils for each student


Poster board paper for each group

Before lesson (warm-up/getting ready):


Provide each student with a hundred board.  Have them use a colored marker or pencil to create a pattern within their board.   Students will then share their pattern with the class by placing them under the document camera for the class to see.  As the student puts the paper under the camera, ask that the others in the room try to describe the pattern they see.  


As the warm-up ends, explain to students that they will create patterns on another hundred boards using some specific rules.   


Assign the pair of students one of the rules below.  The students should color each square with the numbers that follow the rule.  They should use one color only as they color the numbers.  Be sure students can read their rule and understand what it is asking.  Have the student write their particular rule on the top of their hundred board. 

Rules for Hundred-Boards

1. Numbers with a 2 in them

2. Numbers whose digits have a difference of 1 (Be sure the students always select numbers whose ten-place digit is 1 greater than the ones-place digit)

3. Numbers with a 4 in them

4. Numbers that are can be divided evenly by 3

5. Numbers with a 7 in them

6. Numbers that can be divided evenly by 5

7. Numbers with a 0 in ones place

8. Numbers that can be divided evenly by 6

9. Numbers with a 5 in the ones place

10. Numbers that can be divided evenly by 4

11. Numbers having both digits the same

12. Numbers that can be divided evenly by 8

13. Numbers whose digits add to 9 (for example, in 63, the digits 6 and 3 add to 9, and in 27, the digits 2 and 7 add to 9)

During the lesson:


Allow time for the student pairs to color their rule and look for a pattern within their hundred board.  Encourage the students to reflect on what they observe, clarify their thinking with their partner, and share their thoughts with one another.  


When the pairs have completed the task, ask the students to share what they have colored by taping their hundred board on the chalkboard and explaining what rule they followed.


Some questions you might want to consider as the students share their boards:

· Do any of the boards have the same pattern?

· How are the boards alike?  How are they different?

· What do you notice about the boards that divided evenly with even numbers?  And those of odd numbers?

· (refer to a board with multiples of 3 and 5)  What can you say about numbers that follow the divided evenly rule by 3 and by?  What is the difference between the patterns?

· How does the pattern for the rule for dividing evenly by 4 and by 8 compare?

After the hundred board coloring activity:


Provide student pairs with a handful of chips/beans.  Have them pull out a given number, say 12.  Explain that they will need to be divided so that 2 students will have the same amount.  How many will each student have?  (Some students may need to separate and work this out, while still others will know this quickly.)  Continue giving the students amounts of beans that are multiples of 2, 3, 4, 5, 6, 9, and 10 as well as change the number of students they need to divide by (use numbers 2, 3, 4, 5, 6, 9. and 10). 

Ask the students, in each of these situations, what they noticed.  (They all divided evenly!!! There were no left-overs beans!)  Give them a few numbers which will not be divided evenly for them to see this.  (Collect beans/counters back before moving on to next part of lesson.)

Now have students develop a divisibility rule for 2, 3, 4, 6, 9, and 10. Explain that these are rules that they can always use that will guarantee no left-overs!   (Leave the hundred charts around the room for students to use as a reference.)  You may also give the students another blank hundred chart.  It might be helpful for them to use the hundred chart to put a colored dot on the numbers that can be divided evenly by 2, and 3, and so forth then look for the patterns.  (Each number would need to be a different colored dot so they can see a pattern.)  

Students can develop a rule for 2, 3, 4, 5, 6, 9, and 10 with their partner.  As a group, we will discuss these rules as well as “try them out” with various numbers.  As each rule that was created is shared, ask the class some questions such as:


· Did anyone have a different idea?

· How can you check this rule?

· Can you give me three numbers beyond 100 that will work with this rule?

· What if you tried….

· Would the same idea work if……

After all the rules are shared and “tested” as a whole group, bring the students back as a class away from their partner.  Assign students in 7 groups; provide poster paper and markers for each group.  Groups will now devise a poster which explains a rule for their assigned number:  2, 3, 4, 5, 6, 9, and 10 which will be hung around our classroom.  On each poster, they will list the rule and also give five numbers which follow that rule.  

Assessment Ideas:

· You might close this lesson by giving students a list of five numbers randomly and ask them to see what divisibility rule they follow.

· Students might also give each other a number, and their partner will have to tell them what divisibility rule they follow.

· You might also give students a 0-99 board and have them color squares along a diagonal, or another direction, and have them write a rule that would describe the pattern they see on their 0-99 board. 

· You could also pose more questions based on the 0-99 board to extend their thoughts on patterns, such as:  If the column starting with 5 and the row starting with 50 were colored, what rule would describe the pattern?

Some variations for this lesson:

· You could use large hundred boards, keeping them posted throughout the room during the year for easy reference.

· You could also take sheets of laminating film that had been run through without anything between the two layers.  You could have display overlays or put all layers up to show the entire set of patterns when finding the LCM.

· Use colored pencils instead of markers when marking your hundred boards.  They don’t soak through the paper as much.

· You may use other phrases throughout the lesson which means “divided evenly” these can be:  split evenly, without any “left overs”

Reference:  


Cuevas, Gilbert J., and Yeatts, Karol.  Navigating through Algebra in Grades 3-5. Reston, VA:  National  Council of Teachers of Mathematics, 2001.

Attached you will find a hundred chart generator site:

http://themathworksheetsite.com/h_chart.html
Attached you will find a 0-99 chart site:

http://math.about.com/library/099.pdf
