	Making Multiplication Circle Patterns

	Lesson Summary

· Students will explore pictorially the patterns created by the terminating digit in the various time table charts facts and record their observations to chare with the class.


	Specific Curriculum Outcomes

· C3: Use and recognize the patterns in a multiplication table

· This activity will contribute to students deepening their understanding of the multiplication facts. 



	Assessment

· Each group will record their observations on flip chart paper and present this to the class.
· The teacher will also move about the room to make anecdotal observations of student work focusing on:
· Are students demonstrating an understanding of their multiplication facts?

· Are students making connections between fact families that create similar patterns? 

· Are students using good mathematical language and engaging in mathematical discourse?

· If students seem to be having difficulty with multiplication facts then perhaps more developmental work is needed. 

· If students are not making connections between the various fact family patterns then there may be a need to do more work around observing patterns and making connections.
· If students are not participating in the discussion then some more work is needed to instruct students on the importance of explaining their thinking and discussing ideas.



	Communication

· There is an opportunity here to incorporate the language of place value since we are only going to be observing the value of the digit in the ones place to create the patterns. It will be helpful to remind students of the term “one’s place” and to demonstrate this on the board.  
· I will also remind students to use the language of multiplication through modeling it as I discuss fact families, products, multiples, etc.



	Technology

· The Smart © Board software will be used to demonstrate the initial circle pattern so that all students can see how it works.


	Materials

· Circle template sheets (one per child)
· Flip Chart Paper 

· Markers

· Tape

· Multiplication Charts

· Rulers

· pencils



	Mental Math

Insert an appropriate mental math activity.


	Development

Assumed Prior Knowledge:

Students have developed each of the multiplication facts in the times table.

Before:
Have one circle sheet for each child at their place.

Today we are going to explore some patterns that we can find in the multiplication chart. As you know, in math we often look at patterns in different ways. Sometimes we build patterns with concrete materials, sometimes we look at number patterns, and sometimes we draw pictures of patterns. Today we are going to use number patterns to create pictures. Let me demonstrate one of these patterns for you. 
[image: image11.emf]Here I have a circle and you can see that it is numbered from 0 to 9 as I go around the circle. If I was counting I could use this to help me think about the one’s place digit. Count with me from 1 to 20 to see what I mean.  (Count with students as you point to each digit on the circle, when you get to 10 pause to explain how the zero we point at now only tells us about the one’s place digit, and then proceed to 11, 12 and so on, always observing that it is just the one’s place digit we want to focus on for today). 
[image: image12.emf]Today we will use circles like this to help us look for patterns in our multiplication facts. We are going to look at the ones digit in each of our fact families from 1 to 9 and make records of our observations. Let me demonstrate with the multiples of 2. Can you help me by telling me what 1 x 2 is? (2) So we will start at 2 (Make a dot on the two spot on the circle) what is 2 x 2? (4 – draw a line from the 2 to the 4 and explain what you are doing). Continue with the rest of the 2’s facts and complete the pattern – notice that when you get to 2 x 6 you go back to the 2 and then to 4 and 6 and 8 and so on. Ask questions like:
Do you think I would ever hit 3 if I keep going?

Will it always follow this pattern?

Do you think other multiplication fact families would make different patterns?

Ask students to tell you some questions that they have? 
Tell students to record this 2 pattern on their circle sheet that they have been given and to write next to it that it was the 2’s facts.
Your job is to make circles for each of the other facts from 1 to 9 and then to make as many observations as you can about the patterns that you have created. Record your observations on the flip chart paper you have been given (choose one person in your group to be the recorder to write on the flip chart). Choose two people in your group to be the presenters of your observations. You have 20 minutes to complete this activity before we present.

Does anyone have any questions?

During:

Move from group to group to observe what students are doing.  Some probing questions:

Are there any fact families that hit every number?

Are there some fact families that make the same pattern? Do they create it in the same way?

Is there a relationship between the facts that create the same patterns?

After:

Have ten circles ready at the front to record the patterns ( the 2’s facts can be completed already). Ask students to come up and draw in the other fact patterns.

Have each group come up and present their observations telling them to refer to the completed pattern circles at the front. Tape up the flip chart paper so everyone can see it. (All flip chart papers should be together so we can look for things all groups had in common). Ask the class to agree on a list of observations that are true from what all of the groups have observed. Use good questioning techniques such as “Group C says…., does anyone disagree with what they say? Can you help to decide if this is always true?”

Students should notice that no even number multiplication fact can ever have an odd number one’s place digit. (2, 4, 6, 8 only hit 2, 4, 6, 8, and 0).

They should observe that 5 only hits 5 and 0 so it is a straight line.

They should notice that 1, 3, 7, and 9 hit all possible one’s place digits.

They should notice that make tens partners create the same circle pattern (1 and 9 make the same pattern, 2 and 8 make the same pattern and so on). Some students may further observe that these patterns are created in the opposite order (ex 2 starts at two and makes the pattern in a clockwise direction, whereas 8 starts at 8 and goes in a counter clockwise direction to make the pattern).

Make sure all students have the correct patterns on their circle sheet and record the observations that the class agrees are true.



	Extensions


	Follow-up Activities

· Write a journal entry about the circle patterns you observed today in class. Was there anything that you found surprising


	Comments

· 


Make a circle pattern for each fact family from 1 to 9.
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Record your group observations about the patterns that you made.
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