AS6 Multi-Digit Addition and Subtraction Without Renaming
Materials Needed:

Laminated Mat 16, dry erase markers, base ten blocks
Instructor reads bold words, student says words not in bold, and italics indicate directions to the instructor

When adding numbers it is important that we always combine numbers with the same place values.

When doing written addition we always start with the smallest place value.

We are going to do an addition problem.

I want everyone to put an addition sign in the blank box in the white section next to the tens box just above the dark black line.

On the top gray section of the mat make 36 using your ones (cubes) and tens (rods).
How many tens?  3  Record it in the box labeled tens.

How many ones?  6  Record it in the box labeled ones.
How much is this? 36

Note:  Students should be saying these numbers out loud 

On the middle white section of the mat, make 23 using your ones (cubes) and tens (rods). 

How many tens?  2  Record it in the box labeled ones.
How many ones?  3  Record it in the box labeled tens.
How much is this?  23   

The dark black horizontal line that goes across the paper is like an equal sign.  The numbers above and the numbers below that line have the same value.  They are equal.

Now, what kind of problem is this, check the sign? addition

Read the problem aloud.  36 + 23 = 

Where do you start?  ones  We always start addition problems in the ones column. 

Now combine the ones, pulling them under the equal sign.

How many ones? 9 

Is your answer ten or more? No

Record it in the box labeled ones.

Where do you move next? (touch or say) -- tens

Now combine the tens, pulling all of them under the equal sign.

How many tens did we end up with? 5  

Is your answer ten or more? No

Record it in the box labeled tens.

How much all together? Say your answer out loud.
When the student has mastered manipulatives, have the students draw the problem.  Once they have mastered solving the problem with pictures, begin to move toward written algorithm only.  The purpose of the manipulatives and pictures is to learn and move toward the written algorithm. 

Repeat with the following numbers:

24 + 24 =        81 + 13 =      52 + 7 =    11 + 85 =      20 + 15 = 

We are going to do a subtraction problem.

I want everyone to put a subtraction sign in the blank box in the white section next to the tens box just above the dark black line.

On the top gray section of the mat make 36 using your ones (cubes) and tens (rods).
How many tens?  3  Record it in the box labeled tens.
How many ones?  6  Record it in the box labeled ones.
How much is this? 36  

Note:  Students should be saying these numbers out loud.
On the middle white section of the mat, write the number 23.
How many tens did you record? 2
How many ones did you record? 3
How much is this?  23
Now, what kind of problem is this, check the sign? subtraction
Subtraction means we are taking away. Sometimes we say 36 minus 23 and sometimes we say 36 take away 23.  They both mean the same thing, so you can say it either way.
Read the problem aloud. 36 - 23 = 
We are going to take away 23 from 36.

Where do you start? at the top in the ones column
How many ones do you have? 6

How many do we need to take away? 3
Can we do that?  

If YES, do it.

Now take away 3 of those and put them in the blank section on the far right.
Where do you move next? (touch or say)  -- tens
How many tens do you have? 3
How many do we need to take away? 2

Can we do that?

If YES, do it.

Now take away 2 tens and put them in the blank section on the far left. 
The dark black horizontal line that goes across the paper is like an equal sign.  The amounts above and the amounts below that line have the same value.  They are equal.

When subtracting numbers, we start with the ones column.
How many ones are left above the equal sign in the gray section of the mat? 3
Pull them to the bottom section of the mat below the equal sign.

Record it in the box labeled ones.

6 – 3 = 3 (point out to the students that the written numbers match the value of the manipulatives).
How many tens are left above the equal sign in the gray section of the mat? 1
Pull it below the equal sign to the bottom section of the mat.

Record it in the box labeled tens.

3 tens – 2 tens = 1 ten (point out the students that the written numbers match the value of the manipulatives).

How much is left? 13 
When the student has mastered manipulatives, have the students draw the problem.  Once they have mastered solving the problem with pictures, begin to move toward written algorithm only.  The purpose of the manipulatives and pictures is to learn and move toward the written algorithm. 

Repeat using the following numbers:

87 – 85 =      26 – 13 =      47 – 26 =       71 – 11 =       66 – 34 = 

We do the same steps to add three digit numbers as we do to add two digit numbers.  There is just one more place value.

Ideally, students would master two-digit addition without the use of a mat before moving to three-digit addition.  If that is not possible, use Mat 7 as a support for three-digit addition with either base ten blocks or drawings.
See subtraction with regrouping video (AS9) for example of how this mat works.
Repeat with the following numbers:

124 + 324 =       281 + 513 =      252 + 7 =    711 + 185 =      620 + 15 = 

687 – 385 =      526 – 13 =      447 – 126 =       971 – 11 =       766 – 134 = 

(302)                 (513)               (321)                  (960)                (632)

Remember we said that subtraction was the inverse, or opposite of addition.  Therefore addition is the inverse of subtraction.  We can use addition to check our subtraction answers.  The last subtraction problem we did, 766 - 134 = 632, can be checked to see if the answer is correct by adding the answer with the bottom number (the subtrahend). Does 632 + 134 = 766?  

· If Yes, your subtraction answer is correct. YEA!

· If No, check your addition.

· If still No, check your subtraction and make any corrections and check again.

Use this same system while advancing through similar problems.  As the students grasp the concepts, begin to eliminate some of the verbal steps (hopefully students can self-talk themselves through the process).  Once they can do this smoothly with the manipulatives feel free to eliminate that step.

Eventually they should be able to move on to the worksheet and do the problems independently.  Encourage checking subtraction problems with addition.
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