MD2  Modeling Division
Instructor reads bold words, student says words not in bold, and italics indicate directions to the instructor.
Activity 1 – Division as Equal-Sized Groups
Materials:

Mat 8 - Division mat – in sheet protector
Base 10 blocks
Dry erase markers

Example 1:

Take out 12 blocks.  Have student place blocks on large section of division mat.  

With multiplication, we put equal size groups together to find the total.  With division, we start with a total and separate them into equal size groups.  This time we are going to separate 12 into 4 equal groups.  

Draw circles to represent 4 groups.  Student draws 4 large circles.

Divide blocks into 4 groups so each circle has the same number of blocks.  Student puts 3 blocks in each circle.  

Does each group have the same number of blocks?  Yes

How many blocks in all?  (12)  Write “12 in all”

How many groups?  (4)  Write “4 groups”
How many in each group?  (3)  Write “3 in each”

Read the number sentence with words.  

12 in all, separated into 4 groups makes 3 in each group

Put in the math symbols.  Make sure student writes in the ÷ and = signs.

Read it.  

12 divided by 4 equals 3

Example 2:

Sometimes with division we know how many groups and sometimes we know how many in each group.  Take out 18 blocks and put them into groups of 3.  Student makes distinct groups of 3 on the large section of the division mat.  .

Do all groups have the same size?  Yes

How many blocks in all?  (18)  Write “18 in all”

How many in each group?  (3)  Write “3 in each”
How many groups?  (6)  Write “6 groups”
Read the number sentence with words.  

18 in all, separated into groups of 3 each makes 6 groups. 

Put in the math symbols.  Make sure student writes in the ÷ and = signs.

Read it.  

18 divided by 3 equals 6

Example 3:

Listen.  We will do this example using a picture with circles and dots.  Let’s start by writing the parts we know.  

There are 16 in all.  Student writes “16 in all” on the bottom on the division mat.  

There are 8 groups.  Student writes “8 groups”
Use circles and dots to draw 8 groups that have 16 in all.  Student draws 8 circles and puts dots in each circle until there are 2 in each for a total of 16.
Does this represent 16 dots in 8 groups?  Yes

Are all of the groups the same size?  Yes- 2 in each group

So for this division problem what did we want to find out?  How many are in each group.  
How many in each group?  (2)  Write it on the mat.  Student writes “2 in each”

Read the number sentence with words.  

16 in all, separated into 8 groups makes 2 in each group

Put in the math symbols.  Make sure student writes in the ÷ and = signs.

Read it.  

16 divided by 8 equals 2

Do problems below following the same script as above.

· 18 total, in groups of 3

· 12 total in 4 groups

· 16 total, in groups of 8

· 20 total, in groups of 5

· 27 total in 9 groups
Example 4:

Listen.

There are 12 cookies and they will be shared equally between 6 people.  Use circles and dots to show this.  Student will draw 6 circles and put dots in each circle until there are 2 in each for a total of 12.  
What number represents the total? (12)

Write 12 total at the bottom of your sheet.

There were 6 people.  Was that the number of groups or the number in each group?  (Groups)
How many groups?  (6)

Write 6 groups at the bottom of the sheet.
What did we want to know?  (How many cookies for each person)
How many for each? (2). 

Write 2 for each in the bottom section.

Read it. (12 cookies divided among 6 people, each person will get 2 cookies)

Now put the symbols in to make a math sentence.  Make sure student writes in the ÷ and = signs.
Read it. (12 divided by 6 equals 2)

Repeat using the following examples.

· 20 cans, 4 cans in each box.  How many boxes?

· 25 players, 5 teams.  How many on each team?

· 15 apples, 3 in each bowl.  How many bowls?
Activity 2 – Building Arrays for Division
Materials:

Mat 9 - Division array mat – in sheet protector
Mat 10 - Division array sheet – in sheet protector
Base 10 blocks
Dry erase markers

How do we know when a group of objects is in an array?

There are the same number of items in each group or row.
So, in division we always know the total.  Sometimes we know the number of groups and sometimes we know the number in each group.  

Show the students the division array sheet.

Point and read chart headings.

Give student division array mat.
Point to the first row on the division array sheet.  

How much is the total?  (18)

Write and label it.  Student writes “18 total” in Row 1 on the bottom section of Mat 9. 
How many rows?  (3) 

Write and label it.  must be labeled as 3 rows
Now put 18 cubes on your division array mat and make an array with 3 equal rows.

How many in each row? (6)

Write and label it.  must be labeled, -- 6 in each
Read the sentence out loud using numbers and words. (18 separated into 3 rows with 6 in each row)
Complete the division sentence on the division array sheet.

Say the division problem out loud. (18 divided by 3 equals 6)
Now we have the array separated so it is easier to see the rows but we can also push them together to show 3 rows of 6.

Turn the array.

Turn the array so that there is now 6 rows with 3 across
When we turned the array, did the total number change? NO

So how many total? (18)

Write and label it on line 2 at the bottom of the division array mat. Make sure student writes “18 total”
How many rows? (6) 
Write and label it on line 2.  Make sure student writes “6 rows”
How many in each row?  (3)

Write and label it on line 2.  Make sure student writes “3 in each”
Now read the problem.  (18 separated into 6 rows with 3 in each row)
Complete the division sentence on the division array mat
Say the division problem out loud.  (18 divided by 6 equals 3)
Look at the division sentences.  What do you notice?

(both start with the same total number, the three numbers are the same in each sentence, the last 2 numbers are in a different order)

In division we separate a total into equal size rows.  (breaking apart)

In multiplication we combine equal size row to get a total. (combining)

What two multiplication sentences can be written for this array?

(3 x 6 = 18, 6 x 3 = 18)

Write the multiplication sentences on the division array mat.

Read them out loud.

Did you notice that by turning the array, there are four math sentences that can be written?

Continue with the other examples on the division array sheet.

(Activity 3 – next page)
Activity 3 – Using the Array Mat with Division
Materials:

Mat 5- Star array sheet

Mat 6 - “L” sheet

Mat 11- Division recording sheet – in sheet protector
Look at this array sheet.

Use the “L” sheet to cover part of the array leaving 2 rows by 3 columns visible.

How would you describe this array in a division number sentence?. (6 total separated into 2 rows with 3 in each row or 6 divided by 2 equals 3.)
Write it on the division recording sheet.

Now what would this be if I turn the array? What would be a related division sentence?  (6 divided by 3 equals 2)  Turn the array and check.  What is the new array? (6 ( 3 = 2)  Write it.
Alternate plan:  Students could write their prediction then turn the array to check.  Students should correct their written sentence if needed.
Do more examples of this concept such as:  12 ÷ 4     etc.

Teachers can also have students use the L sheet to show division problems such as 15 ÷ 5 = 3.  Have them write problems on the division recording sheet and turn array to show related division sentences. 
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