
Arithmetic Fluency and Differentiated Instruction through Alternative Algorithms 
NCTM Annual Meeting and Exposition: April 17-20, 2013, Denver CO 

 Rachael M. Welder Christine Latulippe 
 rachael@rachaelwelder.com  clatulip@norwich.edu 
 

Addition Algorithms 

 

 

 

 

Multiplication Algorithms 

 

 

 

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1 0 0

1 0 0

1 0

2

1

2 1 3  r . 2 4

−

−

−

−

−

2 6 4 2 0
7 0

1 2
2

÷
÷

=
=

3 5

5 5 6 2
2 6 0 0

2 9 6 2
2 6 0 0

3 6 2
2 6 0

1 0 2
5 2

5 0
2 6

2 4

1
2

1 0
1 0 0
1 0 0

2 1 3

−

−

−

−

−

2 6

4 0 8
2 6 7

5 6
2 8 0 0

4 8 0
2 4 0 0 0

1 6 0 0
8 0 0 0 0

1 0 8 9 3 6

×

+

1 1

4 2 0
1 2 6 0
5 0 4 0

1 2
4
1

×
×
×

=
=
=

5 0 4 0

8 0 6

4 0 8

8 0 6

0 0 1

2 0 4

2 0 5

4 0 8

9 3 6

2

6

7

1

0

8

6 2 3
1 7 6

5 0 0
5 0

3

4 4 7

−

−

6 2 3
1 7 6−

6 4 7
2 0 0

4 4 7

−
6 2 3
1 7 6

4 4 7

1 1

2 8

−
6 2 3
1 7 6−

4
2 0

4 0 0
2 3

4 4 7

1 7 6
1 8 0
2 0 0
6 0 0
6 2 3

+
+
+
+

4 8 9
2 5 7

6 0 0
1 3 0

1 6

7 4 6

+

+

4 8 9
2 5 7+

5 0 0
2 4 6

7 4 6

+
4 8 9
2 5 7

6 3 6
7 4  

+

+
−
×
÷



 

Subtraction Algorithms 

 

  

 

Division Algorithms 
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