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Say hello.

Describe two things that 
resonated with you from 
yesterday.
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Schedule for Today
8:00-9:30 - Language of mathematics

9:30-9:40 BREAK

9:40-10:15 - Evidence-based practice: Word-problem solving

10:15-10:30 - Word-problem solving: Ineffective strategies

10:30-11:00 - Word-problem solving: Attack strategies

11:00-11:30 - Word-problem solving: Total problems

11:30-1:00 LUNCH

1:00-2:15 - Word-problem solving: Difference problems
- Word-problem solving: Change problems
- Word-problem solving: Equal groups problems
- Word-problem solving: Comparison problems

2:15-2:25 BREAK

2:25-4:00 - Word-problem solving: Ratios/Proportions problems
- Word-problem solving: Multi-step problems
- Wrap-up
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Two-dimensional images

Abstract

PictorialConcrete
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Mathematical 
Language
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Precise 
language
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Listening

Speaking

Reading

Writing Vocabulary
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1. Some math terms are shared with English but have different meanings

base
right

degree

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

difference
even

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

trapezoid
numerator

parallelogram

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

round
square

second
base

Rubenstein & Thompson (2002)



Copyright 2022 Sarah R. Powell, Ph.D.

1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

divide vs. 
Continental 

Divide

variable vs. 
variably 
cloudy

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

eight vs. ate
sum vs. some

rows vs. rose

base vs. bass

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

7. Some math terms are related but have distinct meanings

factor vs. 
multiple

hundreds vs. 
hundredths numerators 

vs. 
denominator

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

7. Some math terms are related but have distinct meanings

8. An English math term may translate into another language with 
different meanings

mesa vs. 
tabla

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

7. Some math terms are related but have distinct meanings

8. An English math term may translate into another language with 
different meanings

9. English spelling and usage may have irregularities

four vs. forty

Rubenstein & Thompson (2002)
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

7. Some math terms are related but have distinct meanings

8. An English math term may translate into another language with 
different meanings

9. English spelling and usage may have irregularities

10. Some math concepts are verbalized in more than one way

skip count 
vs. multiples

one-fourth 
vs. one 
quarter
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1. Some math terms are shared with English but have different meanings

3. Some math terms are only used in math

2. Some math words are shared with English with similar meanings 
(but a more precise math meaning) 

4. Some math terms have more than one meaning

5. Some math terms are similar to other content-area terms with 
different meanings

6. Some math terms are homographs

7. Some math terms are related but have distinct meanings

8. An English math term may translate into another language with 
different meanings

9. English spelling and usage may have irregularities

10. Some math concepts are verbalized in more than one way

11. Informal terms may be used for formal math terms

rhombus vs. 
diamond

vertex vs. 
corner
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Use formal math language

Use terms precisely



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.

Identify examples of 
“Instead of ____, say 
____.”
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Use formal math language

Use terms precisely
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Discuss terms you want 
your students to use 
with precision.
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Use formal math language

Use terms precisely



Copyright 2022 Sarah R. Powell, Ph.D.



Copyright 2022 Sarah R. Powell, Ph.D.

1. Use explicit instruction
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2. Use graphic organizers

Dunston & Tyminski (2013)
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2. Use graphic organizers

Dunston & Tyminski (2013)
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3. Have students create vocabulary cards
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4. Have students create glossaries
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5. Create a word wall
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6. Preview vocabulary

Bay-Williams & Livers (2009)
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7. Cluster vocabulary

Livers & Bay-Williams (2014)



Copyright 2022 Sarah R. Powell, Ph.D.

7. Cluster vocabulary

Marin (2018)
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8. Use mnemonics

Riccomini et al. (2015)
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9. Do word games
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10. Use technology

Math Learning Center

Math Lingo
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Discuss your strategy 
for focusing on 
mathematical language 
in your teaching.
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Word-Problem Solving
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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How Students Solve 
Word Problems
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Undetermined

Repeated 
information

Wrong 
information

Wrong 
(misapplied) 
operation

Correct
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Undetermined

Didn’t provide 
answer

Wrong 
(misapplied) 
operation

Wrong 
information

Subtraction error

Correct
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Undetermined

Didn’t provide 
answer

Repeated 
information from 

problem

Wrong 
information

Wrong 
(misapplied) 
operation

COMMON UNCOMMON

Addition error

Subtraction error
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How would you solve this problem? 

What skills are necessary to solve this 
problem?
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Reading the 
problem

Understanding 
the vocabulary

Identifying 
important 
information

Ignoring 
irrelevant 
information

Reading charts 
and graphs

Selecting 
operation(s)

Doing the 
computation(s)
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Ineffective Strategies
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1.Keywords tied to operations
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Lincoln had 8 pencils fewer than 
Roscoe. If Lincoln had 18 pencils, how 
many pencils did Roscoe have?

Lincoln had 8 pencils fewer than 
Roscoe. If Roscoe had 18 pencils, how 
many pencils did Lincoln have?
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But, do not tie a keyword to a specific operation!

Keywords are 
important to 
identify and 
understand

Keywords are the mathematical 
vocabulary that help an students 
understand what the story is 

about and what they need to do

Talk about 
keywords 

("What does 
more than tell 
you about?")
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2. Presenting problems by operation
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Effective Strategies
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Teach an attack strategy

Teach about schemas
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What was your process for working 
through this problem?
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RIDE

Read the problem.
Identify the relevant information.
Determine the operation and unit for 

the answer.

Enter the correct numbers and 
calculate, then check the answer.

RIDGES

Read the problem.
I know statement.
Draw a picture.
Goal statement.
Equation development.
Solve the equation.
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STAR

Stop and read the problem 
carefully.

Think about your plan and the 
strategy you will use.

Act. Follow your plan and solve 
the problem.

Review your answer.

RICE

Read and record the 
problem.

Illustrate your thinking.
Compute.
Explain your thinking.
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SUPER

Slowly read the story problem twice.
Underline the question and circle the numbers you need.
Picture it. Draw the scenario to show what is happening.
Explain the problem with a number sentence.
Rewrite the answer in a sentence.

SHINES

Slowly and carefully read the problem.
Highlight or underline key information.
Identify the question by drawing a circle around it.
Now solve the problem. Show your work.
Examine your work for precision, accuracy, and clarity.
Share your answer by writing a sentence.
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SOLVE

Study the problem.
Organize the facts.
Line up the plan.
Verify the plan with computation.
Examine the answer.

R-CUBES

Read the problem.
Circle key numbers.
Underline the question.
Box action words.
Evaluate steps.
Solve and check.
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Share your favorite attack strategy.
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Teach an attack strategy

Teach about schemas
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Count one set, count another set, put sets together, count 
sum

2 + 3 = 5

Total
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Parts put together into a total

Karly saw 4 cardinals and 5 blue jays. How 
many birds did Karly see?

Total
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Start with a set, add the other set, count sum 

2 + 3 = 5

Change



Copyright 2022 Sarah R. Powell, Ph.D.

An amount that increases or decreases

Silas had $4. Then they earned $5 for cleaning their 
room. How much money does Silas have now? 

Change
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6 + 7 = __

Share a Total story.

Share a Change/Join story.
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Start with a set, take away from that set, count difference

5 ‒ 3 = 2

Change
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An amount that increases or decreases

Bronwyn had 9 cookies. Then they ate 2 of the 
cookies. How many cookies does Bronwyn have now?  

Change
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Compare two sets, count difference

5 ‒ 3 = 2

Difference
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Greater and less amounts compared for a 
difference

Rachel has 9 pencils. Jodie has 4 pencils. How many 
more pencils does Rachel have? (How many fewer 
does Jodie have? What’s the difference between 
Rachel’s and Jodie’s pencils?)

Difference
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14 ‒ 8 = __

Share a Change/Separate 
story.

Share a Difference story.
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Total
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Parts put together into a total

Daniela saw 3 canoes and 8 kayaks. 
How many boats did Daniela see?

Daniela saw 11 boats. If 3 of the boats 
were canoes, how many were kayaks?

Daniela saw 11 boats. 8 of the boats 
were kayaks, how many were canoes?

Total Part-part-whole
Combine

Total

Part

Part
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“Are parts put together for a total?”

Total
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P1 + P2 = T

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Total
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Total
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Total

Write a Total problem.

(Label the type on the back of the card.)
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Greater and lesser amounts compared 
for a difference

Adrianna has 10 pencils. Tracy has 4 pencils. 
How many more pencils does Adrianna have? 

Adrianna has 6 more pencils than Tracy. If Tracy 
has 4 pencils, how many does Adrianna have?

Tracy has 6 fewer pencils than Adrianna. 
Adrianna has 10 pencils. How many pencils does 
Tracy have?

Difference Compare

Difference

Greater 
amount

Lesser 
amount
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“Are parts put together for a total?”

“Are amounts compared for a difference?”

Total

Difference
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G ‒ L = D

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Difference
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Difference
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Write a Difference problem.

(Label the type on the back of the card.)

Difference
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An amount that increases or decreases

Nickole had 6 notebooks. Then, she bought 3
notebooks. How many notebooks does Nickole
have now?

Nickole had 6 notebooks. Then, she bought a few 
more notebooks. Now, Nickole has 9 notebooks. 
How many notebooks did she buy?

Nickole had some notebooks. Then, she bought 3
notebooks. Now, Nickole has 9 notebooks. How 
many notebooks did she have to start with?

Change Join

End amount

Change 
amount

Start 
amount
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An amount that increases or decreases

Samantha baked 20 cookies. Then, she ate 3 of the 
cookies. How many cookies does Samantha have 
now?

Samantha baked 20 cookies. Then, she ate some of 
the cookies. Now, she has 17 cookies. How many 
cookies did Samantha eat?

Samantha baked some cookies. She ate 3 of the 
cookies and has 17 cookies left. How many cookies 
did Samantha bake?

Change Separate

End amount

Change 
amount

Start 
amount
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“Are parts put together for a total?”

“Are amounts compared for a difference?”

“Does an amount increase or decrease?”

Total

Change

Difference
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ST +/‒ C = E

Fu
ch
s 
et
 a
l.
 (
2
0
0
8
);
 G
ri
ff
in
 &
 J
it
en
dr
a 
(2
0
0
9
)

Change
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Change
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Write a Change problem.

(Label the type on the back of the card.)

Change
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Schema
Check!
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Gr
ad
e	
3	
PA
RC
C

Change
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G
ra
de
 3
 S
TA
A
R

Difference



Copyright 2022 Sarah R. Powell, Ph.D.

G
ra
de
 3
 P
A
R
C
C

Total
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Show the groups, show the amount for each group, count 
product

3 × 2 = 6

Equal Groups
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Show the groups, show the amount for each group, count 
product

3 × 2 = 6

Equal Groups
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Groups multiplied by number in each group for a 
product

Rhiannon has 2 boxes of crayons. There are 12
crayons in each box. How many crayons does 
Rhiannon have altogether? 

Equal Groups
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Show a set, then multiply the set

3 × 2 = 6

Comparison
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Set multiplied by a number of times for a product

Vivienne picked 6 apples. Jessica picked 2 times 
as many apples as Vivienne. How many apples did 
Jessica pick?  

Comparison
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4 × 3 = __

Share an Equal Groups story.

Share a Comparison story.
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(Partitive Division)

Show the dividend, divide equally among divisor, count 
quotient

8 ÷ 2 = 4

Equal Groups
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Show the dividend, make groups of the divisor, count 
groups

8 ÷ 2 = 4

(Quotative Division)Equal Groups
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Groups multiplied by number in each group for a 
product

Stefanie has 12 apples. She wants to share them 
equally among her 2 friends. How many apples 
will each friend receive?

Nicole has 12 apples. She put them into bags 
containing 6 apples each. How many bags did 
Nicole use?

Equal Groups
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15 ÷ 5 = __

Share a Partitive story.

Share a Quotative story.
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Groups multiplied by number in each group
for a product

Toni has 2 boxes of crayons. There are 12 crayons 
in each box. How many crayons does Toni have 
altogether? 

Toni has 24 crayons. They want to place them 
equally into 2 boxes. How many crayons will Toni 
place in each box?

Toni has 24 crayons. They put them into boxes with 
12 crayons each. How many boxes did Toni use?

Equal Groups Array
Vary

Product

Number in 
each group

Groups
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“Are there groups with an equal 
number in each group?”

Equal Groups
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GR × N(E) = P

Equal Groups
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Equal Groups
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Write an Equal Groups 
problem.
(Label the type on the back of the card.)

Equal Groups
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Set multiplied by a number of times
for a product

Brooke ran 6 minutes. Shaleeni ran 4
times longer than Brooke. How many 
minutes did Shaleeni run?  

Comparison

Set

Number of 
times

Product
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“Are there groups with an equal 
number in each group?”

Equal Groups

“Is a set compared a number of times?”

Comparison
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S × T = P

Comparison
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Comparison
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Write a Comparison 
problem.
(Label the type on the back of the card.)

Comparison
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Description of relationships among quantities

Melissa baked cookies and brownies. The ratio of cookies 
to brownies was 3:5. If she baked 25 brownies, how many 
cookies did she bake?

Emma typed 56 words in 2 minutes. At this rate, how 
many words could Emma type in 7 minutes?

X
in
 e
t 
al
. 
(2
0
0
5
)

Ratios/Proportions
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“Are there groups with an equal 
number in each group?”

Equal Groups

“Is a set compared a number of times?”

“Are there relationships among 
quantities - if this, then this?”

Comparison

Ratios/Proportions
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X
in
 e
t 
al
. 
(2
0
0
5
)

Ratios/Proportions
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Ratios/Proportions
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Write a Ratios or 
Proportions problem.
(Label the type on the back of the card.)

Ratios/Proportions
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Schema
Check!
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G
ra
de
 4
 P
A
R
C
C

Equal Groups
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G
ra
de
 5
 S
TA
A
R

Ratios/Proportions
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Equal Groups

Ratios/Proportions

Comparison

Change

Total

Difference
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Total Difference Change
Equal 
Groups

Comparison
Ratio/

Proportion
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Teach an attack strategy

Teach about schemas



Copyright 2022 Sarah R. Powell, Ph.D.

Revisit this problem. 
Discuss the schemas in 
the problem.
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Teach an attack strategy

Teach about schemas
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Instructional Platform

INSTRUCTIONAL DELIVERY

INSTRUCTIONAL STRATEGIES

Explicit 
instruction

Multiple 
representations

Precise 
language

Fluency building

Problem solving 
instruction
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https://intensiveintervention.org/intensive-intervention-math-course

https://intensiveintervention.org/intensive-intervention-math-course
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https://www.inclusionintexas.org/apps/pages/index.jsp?uREC_ID=2155039&type=d&pREC_ID=2169859

https://www.inclusionintexas.org/apps/pages/index.jsp?uREC_ID=2155039&type=d&pREC_ID=2169859
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https://www.amazon.com/Teaching-Math-Middle-School-Students/dp/1598572741

https://www.amazon.com/Teaching-Math-Middle-School-Students/dp/1598572741
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We’re recruiting Kindergarten teachers for a math program that uses music 
to teach math. If interested: srpowell@utexas.edu
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Sarah R. Powell, Ph.D.
Associate Professor
The University of Texas at Austin

www.sarahpowellphd.com

srpowell@utexas.edu @sarahpowellphd


