AS9 – Multi-Digit Subtraction With Regrouping

Instructor reads words in bold face, student gives answers not in bold, and italics indicate directions for the instructor.
Activity 1 – Subtracting Two-Digit Numbers with Manipulatives and Symbols

Materials Needed:

Mat 16 – Addition and Subtraction Mat in sheet protector
Dry erase markers

Base 10 Blocks

We are going to do a subtraction problem with regrouping.  When we take away more than we start with we must regroup.  We will learn how to regroup.

Put a subtraction sign in the problem.  Point to blank box on the far left in the white section just above the dark black line.

On the top gray section of the mat make 46 using your ones (cubes) and tens (rods).

How many tens?   (4)  Record it in the box labeled tens.
How many ones?  (6)  Record it in the box labeled ones.

How much is this? (46) 

On the middle white section of the mat, write 28.  Students only write the number, they do not build it with blocks.
How many tens?  (2)  How many ones?  (8)  How much is this?  (28)  
Now, what kind of problem is this? (subtraction)  If necessary, remind students to check the sign.
Subtraction means we are taking away. Sometimes we say 46 minus 28 and sometimes we say 46 take away 28.  They both mean the same thing, so you can say it either way.
Read the problem aloud. (“46 minus 28 equals” or “46 take away 28 equals”)

We are going to take away 28 from 46.

Where do you start? (in the ones column)
How many ones do we have? (6)
How many ones do we need to take away? (8)

Can we do that?  (no)  So we need to regroup. 
Show students how to regroup:
· First we borrow a ten rod from tens column and put that ten rod in the ones column. 

· How many tens are left?  (3) So you must draw a line through the 4 and write a 3 above it in the box.

· Now look at your ones column. Break apart or trade that rod to get 10 cubes.  How many ones do you have now?  (16)
· Draw a line through the 6 and write 16 above it in the box.  This is the new number of cubes in the ones column. 

· Now you can take away 8 ones and put them in the blank white section on the far right.
By putting the manipulatives that are “taken away” off to the side, they are removed from the mat, but students will still be able to see the 2 tens and 8 ones that are subtracted.
Where do you move next? (the tens)

How many tens do we have? (3) 
How many tens do we need to take away?  (2)
Now take away 2 ten rods and put them in the blank white section on the far left.
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.

We are finished with regrouping and we can now do the subtraction part of the problem.  We always start with the ones so go back to the ones column.

How many ones are left in the gray section of the mat? (8)

Pull them to the bottom section of the mat.

How many ones?  (8)  Record it in the ones box in the answer.
16 – 8 = 8.  Point out to students that the written numbers match the manipulative numbers.
How many tens are left in the gray section of the mat? (1)

Pull it to the bottom section of the mat.

How many tens?  (1)  Record it in the tens box in the answer.
3 – 2 = 1.  Point out to students that the written numbers match the manipulative numbers.
How much is left? (18)  Read the entire problem.  (46 minus 28 equals 18)
Let’s check our answer.  Since subtraction is the inverse of addition, we can use addition to check our subtraction answer.  Look at the problem we just did.  
How much did we start with?  (46)  How much did we take away?  (28)  How much was left?  (18)  So if we add how much we have left to how much we took away, we should have the amount we started with.  
Does 18 + 28 = 46?  Student can solve the problem symbolically, with pictures, or combine the manipulatives and count.  If the answer does not “check out,” students should first check their addition, then, if necessary, re-do the original subtraction problem.
Practice with additional problems until student is proficient.  When student is ready, move from manipulatives to pictures, then to symbols.  The long-term goal is for the student to solve the problems symbolically, drawing quick sketches occasionally as needed.
When practicing, be sure to use problems that do and do not require regrouping, to help the student learn when to regroup.  
Example Problems:
87 – 39 =      36 – 18 =      43 – 26 =       71 – 50 =       66 – 38 = 
45 – 32 =
56 – 48 = 
76 – 54 =
90 – 39 = 
35 – 18 =
40 – 39 =
34 – 22 = 
Activity 2 – Subtracting Three-Digit Numbers Using Pictures and Symbols – Without “Borrowing” from Zero
Materials Needed:

Mat 7 – Place Value Mat in sheet protector

Dry erase markers

Paper and pencil or white board and marker

Write

   637



- 385

We’re going to solve a subtraction problem using pictures.  Read this problem.  (637 minus 385 equals)

We’ve solved problems like this before using Base 10 blocks.  But when we have three or more digits, it’s easier to draw pictures.  Write 637 in the top gray portion of the mat.  If necessary, remind student to use the place value columns.
Leave the white space blank so we have room to draw pictures.  On the bottom portion of the mat, write 385.  Student should write 385 at the top of the bottom gray section; student should use place value columns.
Draw the subtraction sign and equal bar.

In the white section of the mat, draw 637.  Check the student’s drawing for accuracy, and make sure that drawings are in the correct place value columns.  For directions on how to draw Base 10 blocks, see Topic AS1-b.
Where do we start?  (in the ones)

How many ones do we have?  (7)  How many do we need to take away?  (5)  Do we have enough to do that?  (yes)  

Draw a circle around 5 of the dots and draw an arrow to the 5.  This shows us that we’ve taken away 5 ones.  
How many ones are left?  (2)  Write that in the answer.

Where do we move next?  (to the tens column)
How many tens do we have?  (3)  How many do we need to take away?  (8)  Do we have enough to do that?  (no)

Draw the trade.  Student circles 1 hundred, draws an arrow to the tens place, and draws 10 tens.

Fix your numbers so they match the picture.  Student crosses out the 6 hundreds and writes 5, then crosses out the 3 tens and writes 13.
Now how many tens do you have?  (13)  How many do you need to take away?  (8)  

Can you do that?  (yes)  Draw the picture.  Student circles 8 tens and draws an arrow to the 8 to show that they have been taken away.
How many tens are left?  (5)  Write that in the answer.
Where do we move next?  (the hundreds)

How many hundreds do we have?  (5)  How many do we need to take away?  (3)  

Can we do that?  (yes)  Draw it.  Student circles 3 hundreds and draws an arrow to the 3 to show that 3 hundreds have been taken away.

How many hundreds are left?  (2)  Write it in the answer.
Read the entire problem.  (637 minus 385 equals 252)

Show the original problem.  See how the work you did here is just like what you would do on regular paper, except that you had room to draw a picture.
Show student how to use addition to check the answer:

Let’s check our answer.  Since subtraction is the inverse of addition, we can use addition to check our subtraction answer.  Look at the problem we just did.  
How much did we start with?  (637)  How much did we take away?  (385)  How much was left?  (252)  So if we add how much we have left to how much we took away, we should have the amount we started with.  
Does 252 + 385 = 637?  Student can solve the problem symbolically or with pictures.  Students should start on a clean page – they should not just “check their work.”  If the answer does not “check out,” students should first check their addition, then, if necessary, re-do the original subtraction problem.
Practice with additional problems until student is proficient.  When student is ready, try solving problems on paper without the picture.  The long-term goal is for the student to solve the problems symbolically, drawing quick sketches occasionally as needed.

When practicing, be sure to use problems that do and do not require regrouping, to help the student learn when to regroup.  The example problems below do not require the student to borrow from a zero.    
Example Three-Digit Problems Without Borrowing From Zero
637 – 385 = (252)   
506 – 43 = (463)     
447 – 186 =  (261)  
901 – 91 = (810)      


766 – 184 = (582)
584 – 376 = (208)
678 – 239 = (439)
536 – 418 = (118)
92 – 35 = (57)       
348 – 59 = (289)   
246 – 98 = (148)    
531 – 184 = (347)     

Activity 3– Subtracting Three-Digit Numbers Using Pictures and Symbols – Includes “Borrowing” from Zero
Materials Needed:

Mat 7 – Place Value Mat in sheet protector

Dry erase markers

Paper and pencil or white board and marker

Write

  700


- 484
We’re going to solve a subtraction problem using pictures.  Read this problem.  (700 minus 484 equals)

Use the mat to write the problem.  Remember to leave room for pictures.  Student should write 700 in the top gray portion and 484 at the top of the bottom gray portion.  If necessary, remind student to use the place value columns and to draw the subtraction sign and equal bar.
Draw 700.  Check the student’s drawing for accuracy, and make sure that drawings are in the correct place value columns.  For directions on how to draw Base 10 blocks, see Topic AS1-b.
Where do we start?  (in the ones)

How many ones do we have?  (0)  How many do we need to take away?  (4)  Do we have enough to do that?  (no)  

Where do we go to get more ones?  (to the tens column)  

Do we have any tens?  (no)  Where do we go to get more tens?  (the hundreds)

Do we have any hundreds?  (yes)  When we break down a hundred, what do we get?  (tens)  Draw the trade.  Student circles 1 hundred, draws an arrow to the tens column, and draws 10 tens.

 Make your numbers match your picture.  Student crosses out the 7 hundreds and writes 6, then crosses out the 0 tens and writes 10.
Where were we in our problem?  (We were subtracting in the ones column)  Do we have the ones we need?  (no)  Where do we go?  (trade from the tens column)

Do we have tens to trade?  (yes)  Draw the trade.  Student circles 1 ten, draws an arrow to the ones column, and draws 10 ones.

Make your numbers match your picture.  Student crosses out the 10 tens and writes 9, then crosses out the 0 ones and writes 10.

Because there weren’t any tens to trade for ones, we had to go all the way over to the hundreds column.  It’s important when we do this to work with one column at a time so that we don’t skip columns.  Point out that the number in the tens column was changed twice – first from 0 to 10, then from 10 to 9.
How many ones do we have now?  (10)  How many do we need to take away?  (4)

Draw it.  Student circles 4 ones and draws an arrow to the 4.

How many ones are left?  (6)  Write that in the answer.

Where do we move next?  (to the tens column)

How many tens do we have?  (9)  How many do we need to take away?  (8)  Do we have enough to do that?  (yes)

Draw it.  Student circles 8 tens and draws an arrow to the 8.
How many tens are left?  (1)  Write that in the answer.
Where do we move next?  (the hundreds)

How many hundreds do we have?  (6)  How many do we need to take away?  (4)  

Can we do that?  (yes)  Draw it.  Student circles 4 hundreds and draws an arrow to the 4 to show that 4 hundreds have been taken away.

How many hundreds are left?  (2)  Write it in the answer.
Read the entire problem.  (700 minus 484 equals 216)

Let’s check our answer.  Since subtraction is the inverse of addition, we can use addition to check our subtraction answer.  Look at the problem we just did.  
How much did we start with?  (700)  How much did we take away?  (484)  How much was left?  (216)  So if we add how much we have left to how much we took away, we should have the amount we started with.  
Does 216 + 484 = 700?  Student can solve the problem symbolically or with pictures.  Students should start on a clean page – they should not just “check their work.”  If the answer does not “check out,” students should first check their addition, then, if necessary, re-do the original subtraction problem.
Practice with additional problems until student is proficient.  When student is ready, try solving problems on paper without the picture.  The long-term goal is for the student to solve the problems symbolically, drawing quick sketches occasionally as needed.

When practicing, be sure to use problems that do and do not require regrouping, to help the student learn when to regroup.  Some of the example problems require the student to borrow from a zero.    
Example Three-Digit Problems  - With and Without Borrowing From Zero
637 – 384 = (253)   
506 – 47 = (459)     
447 – 186 = (261)   
901 – 96 = (805)       


700 – 184 = (516)
504 – 372 = (132)
618 – 239 = (379)
515 – 418 = (97)
300 – 197 = (103)  
500 – 21 = (479)   
600 – 528 = (72)   
900 – 333 = (567)
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