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Introduce yourself.

Describe your role as an educator.
Describe the mathematics you 
support.

Share your Twitter handle!
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Schedule for Today
9:00-9:05 - Trajectories in mathematics

9:05-9:45 - Manipulatives: Early Numeracy

9:45-10:30 - Manipulatives: Whole Numbers and Place Value

10:30-10:40 BREAK

10:40-11:45 - Manipulatives: Fractions

11:45-12:00 - Wrap-up
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1:00-1:05 - Trajectories in mathematics

1:05-1:40 - Manipulatives: Fraction Concepts

1:40-2:20 - Manipulatives: Fraction Computation

2:20-2:30 BREAK

2:30-2:45 - Manipulatives: Decimals

2:45-3:45 - Manipulatives: Algebra

3:45-4:00 - Wrap-up
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Trajectories in Mathematics
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https://achievethecore.org/category/774/mathematics-focus-by-grade-level

https://achievethecore.org/category/774/mathematics-focus-by-grade-level
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What’s the critical math 
content for your students?
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Three-dimensional objects

Abstract

PictorialConcrete
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Two-dimensional images

Abstract

PictorialConcrete

https://bit.ly/srpowell
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Manipulatives:
Fraction Concepts
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Two-dimensional images

Abstract

PictorialConcrete

https://bit.ly/srpowell
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Length/Measurement

Fractions are appropriated by length

Fraction tiles/bars
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Length/Measurement

Fractions are appropriated by length

Cuisenaire rods
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Length/Measurement

Fractions are appropriated by length

Number line
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Show...
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Area/Region

Shapes divided into equal sections

Fraction circles
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Area/Region

Shapes divided into equal sections

Geoboards
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Area/Region

Shapes divided into equal sections

Pattern blocks
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Area/Region

Shapes divided into equal sections

Legos
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Show...
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Set/Discrete

Individual shapes match the fraction

Two-color counters
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Set/Discrete

Individual shapes match the fraction
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Show...
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Show...
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BREAKOUT

1. Share some of your 
favorite hands-on 
materials for fractions.

2. Share some of your 
favorite virtual 
manipulatives for 
fractions.

3. Considerations for using 
these tools with 
students?
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Manipulatives:
Fraction Computation
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Two-dimensional images

Abstract

PictorialConcrete

https://bit.ly/srpowell
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Addition
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Addition
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Show...
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Addition



Copyright 2022 Sarah R. Powell, Ph.D.

Addition

2: 2, 4, 6, 8, 10
4: 4, 8, 12, 16, 20
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Addition
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Show...
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Subtraction
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Show...
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Subtraction

Take away 
from this 

set

This is 
for 

reference
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Show...
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Multiplication

Multiplication

• Interpret 
multiplication sign as 
“of”

• 2/3 of 3/4
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Multiplication

Show

One-half of four-fourths



Copyright 2022 Sarah R. Powell, Ph.D.

Multiplication

One-half of two-fourths

Show



Copyright 2022 Sarah R. Powell, Ph.D.

Multiplication

On
e-h

alf
 of
 on

e-f
ou
rthShow

On
e-h

alf
 of
 on

e-f
ou
rth
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Multiplication

One-half of three-fourths

Show
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Multiplication

Show

One-h
alf o

f on
e-fo
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Multiplication

Show
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Multiplication

Length

2
3
×
3
4
=
1
2 “Two-thirds of 

three-fourths”
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Multiplication

Area

2
3
×
3
4
=
1
2 “Two-thirds of 

three-fourths”
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Multiplication

Set

2
3
×
3
4
=
1
2 “Two-thirds of 

three-fourths”
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Show...
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Division

Division

• “How many sets of 
the second fraction 
fit into the first 
fraction?”
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Division

Show

1 set of one-third 2 sets of one-third 3 sets of one-third
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Division

1 set of one-third 2 sets of one-third

Show
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Division

Show

1 set of one-half Two-thirds set of one-
half
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Division

Show
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Division

Length

11
2
÷ 1
3

“How many sets of 1/3 can be 
made with 1 and ½?”
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Division

Area

1

2

3 4

1/2 of 1/3 

11
2
÷ 1
3

“How many sets of 1/3 can be 
made with 1 and ½?”
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Division

Set

11
2
÷ 1
3

“How many sets of 1/3 can be 
made with 1 and ½?”
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Show...
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BREAKOUT

1. Share some of your 
favorite hands-on 
materials for fraction 
computation.

2. Share some of your 
favorite virtual 
manipulatives for 
fraction computation.

3. Considerations for using 
these tools with 
students?
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Manipulatives:
Decimals
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Two-dimensional images

Abstract

PictorialConcrete

https://bit.ly/srpowell
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1
8

1.0

1
8

0.125
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3.46

Ones Tenths Hundredths

3 4 6
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Decimals and Place Value

Show...
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Show...
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Show...
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BREAKOUT

1. Share some of your 
favorite hands-on 
materials for decimals.

2. Share some of your 
favorite virtual 
manipulatives for 
decimals.

3. Considerations for using 
these tools with 
students?
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Manipulatives:
Algebra
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Integer Concepts

Zero pairs
• A positive and a negative cancel one another
• If you add a positive, you must add a negative
• If you subtract a positive, you must subtract a negative

A number is assumed positive if a negative sign (-) doesn’t 
proceed it

Be sure to use 
the negative sign 
(-) not the minus 

sign (‒) 
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Ways to Teach Addition and Subtraction

TWO-COLOR COUNTERSMAT and CUBES NUMBER LINE
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+- Use	the	mat	
in	your	
handouts!



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.

Show...
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+-
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Show...
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Ways to Teach Multiplication and Division

ALGEBRA TILES/ALGEBLOCKSMAT and CUBES
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Show...
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Show...
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cups/plates
and counters

algebra tiles Algeblocks
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cups/plates
and counters

Show...



Copyright 2022 Sarah R. Powell, Ph.D.

algebra tiles

Show...
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Algeblocks

Show...
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zero 
pairs

properties 
of equality

-1 and 1 equal 0 If you do something to 
one side of the equal 
sign, you do the same 
thing to the other side. 
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cups/plates
and counters

algebra tiles Algeblocks
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cups/plates
and counters

=
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cups/plates
and counters

=
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Show...
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algebra tiles

=
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algebra tiles

=
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Show...
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Algeblocks
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Algeblocks
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Show...
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Algeblocks
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Algeblocks
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Show...
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Algeblocks
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Algeblocks
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Show...
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Algeblocks
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Algeblocks
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Show...
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BREAKOUT

1. Share some of your 
favorite hands-on 
materials for algebra.

2. Share some of your 
favorite virtual 
manipulatives for 
algebra.

3. Considerations for using 
these tools with 
students?
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