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Say hello!

1. What are your strengths with 
teaching mathematics? What’s 
an opportunity for growth?

2. What are your STUDENTS’ 
strengths with mathematics? 
What’s an opportunity for 
growth?
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Mathematics is cumulative.
Early mathematics knowledge is essential for later mathematics.
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Broad math in preK 
predicted K broad 

math

Broad math in preK 
predicted grade 10 

broad math

Mathematics in 
preschool predicts 
later mathematics
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Counting in K 
predicted grade 1 

broad math 

Broad math in K 
predicted grade 8 

broad math

Mathematics in 
kindergarten 
predicts later 
mathematics

K math accurately 
predicted math 

performance below 10th 
percentile in grades 2 

and 3 with 84% correct 
classification
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Addition influenced 
arithmetic with 

increasing importance 
from grades 1 to 5

Grade 1 arithmetic 
predicted arithmetic at 

grades 2, 3, and 4

Mathematics in 
elementary school

predicts later 
mathematics

Grade 1 broad math 
predicted broad math 
at grades 3, 5, and 10
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Counting and 
comparison in grades 2 
or 4 predicted broad 

math 1 year later

Fractions at 10-12 years 
old predicted broad 
math 5 years later

Mathematics in 
middle school
predicts later 
mathematics

Broad math in grade 7 
predicted broad math 

in grade 8
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/Broad math in grade 8 

predicted completion 
of 4-year college 

degree

Students who took 
algebra in grades 8 
took more advanced 
math courses and 
enrolled in 4-year 
colleges more often 

than students who took 
algebra in grade 9

Mathematics in 
high school

predicts later 
outcomes

Numeracy measured in 
adolescence impacted 
hourly earnings 7 to 15 

years later
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Mathematics in 
preschool predicts 
later mathematics

Mathematics in 
kindergarten 
predicts later 
mathematics

Mathematics in 
elementary school

predicts later 
mathematics

Mathematics in 
middle school
predicts later 
mathematics

Mathematics in 
high school

predicts later 
outcomes
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Computation Problem Solving
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continuum of mathematics learning
vertical planning

Place this content in order from 
easier to more difficult.
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Fluently 
add and 
subtract 
within 5

Add and 
subtract 
within 20
 

Fluently 
add and 
subtract 
within 

100 using 
strategies 

Fluently 
multiply 

and 
divide 
within 

100

Fluently 
add and 
subtract 
multi-
digit 
whole 

numbers 

Fluently 
multiply 
multi-
digit 
whole 

numbers

Fluently 
add, 

subtract, 
multiply, 

and 
divide 
multi-
digit 

decimals
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Fluently 
add and 
subtract 
within 5

Add and 
subtract 
within 20

Fluently 
add and 
subtract 
within 

100 

Fluently 
multiply 

and 
divide 
within 

100

Fluently 
add and 
subtract 
multi-
digit 
whole 

numbers

Fluently 
multiply 
multi-
digit 
whole 

numbers

Fluently 
add, 

subtract, 
multiply, 

and 
divide 
multi-
digit 

decimals

Where student IS

Where student NEEDS TO BE
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Understand 
that the two 
digits of a 
two-digit 
number 

represent 
amounts of 
tens and 

ones

Understand 
that the 

three digits 
of a three-

digit number 
represent 

amounts of 
hundreds, 
tens, and 

ones

Use place value 
understanding 
to round whole 
numbers to the 
nearest 10 or 

100Recognize that 
in a multi-

digit number, 
a digit in one 

place 
represents ten 
times what it 
represents in 

the place to its 
right

Recognize that in a 
multi-digit number, 
a digit in one place 
represents 10 times 

as much as it 
represents in the 
place to its right 

and 1/10 of what it 
represents in the 
place to its left.

Compose and 
decompose 
numbers 

from 11 to 19 
into ten ones 

and some 
further ones
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Understand 
that the two 
digits of a 
two-digit 
number 

represent 
amounts of 

tens and ones. 

Understand 
that the three 

digits of a 
three-digit 

number 
represent 

amounts of 
hundreds, tens, 

and ones.

Use place value 
understanding 
to round whole 

numbers to 
the nearest 10 

or 100.

Recognize that 
in a multi-

digit number, 
a digit in one 

place 
represents ten 
times what it 
represents in 

the place to its 
right…

Recognize that in 
a multi-digit 

number, a digit in 
one place 

represents 10 
times as much as 
it represents in 
the place to its 

right and 1/10 of 
what it represents 
in the place to its 

left.

Compose and 
decompose 

numbers from 
11 to 19 into 
ten ones and 
some further 

ones…

Where student NEEDS TO BE

Where student IS
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Solve addition 
and 

subtraction 
word 

problems, and 
add and 
subtract 
within 10

Solve word problems that 
call for addition of 
three whole numbers 

whose sum is less than or 
equal to 20

Use addition and 
subtraction within 

100 to solve one- and 
two-step word 

problems

Use 
multiplication 
and division 
within 100 to 

solve word 
problems

Solve multi-step 
word problems 

posed with 
whole numbers 

and having 
whole-number 
answers using 

the four 
operations

Solve word problems 
involving addition 
and subtraction of 

fractions referring to 
the same whole, 

including cases of 
unlike denominators

Interpret and 
compute quotients 
of fractions, and 

solve word 
problems involving 

division of 
fractions by 
fractions…

Solve real-world 
and math 
problems 

involving the 
four operations 
with rational 

numbers.

Solve real-
world and 

math 
problems 
leading to 
two linear 

equations in 
two 

variables
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Solve addition 
and 

subtraction 
word problems, 
and add and 

subtract within 
10

Solve word 
problems that 

call for 
addition of 
three whole 

numbers whose 
sum is less 

than or equal 
to 20

Use addition 
and 

subtraction 
within 100 to 
solve one- and 
two-step word 

problems

Use 
multiplication 
and division 
within 100 to 

solve word 
problems

Solve multi-
step word 
problems 

posed with 
whole numbers 

and having 
whole-number 
answers using 

the four 
operations

Solve word 
problems 
involving 

addition and 
subtraction of 

fractions 
referring to 

the same 
whole, 

including 
cases of unlike 
denominators

Interpret and 
compute 

quotients of 
fractions, and 

solve word 
problems 
involving 

division of 
fractions by 

fractions

Solve real-
world and 

math 
problems 

involving the 
four 

operations 
with rational 

numbers

Solve real-
world and 

math 
problems  

leading to two 
linear 

equations in 
two variables
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Solve word 
problems that 

call for 
addition of 
three whole 

numbers whose 
sum is less 

than or equal 
to 20

Use addition 
and 

subtraction 
within 100 to 
solve one- and 
two-step word 

problems

Use 
multiplication 
and division 
within 100 to 

solve word 
problems

W
here student NEEDS TO BE

W
here student IS

What content would be important to 
include on this continuum?
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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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https://www.nctm.org/curriculumfocalpoints/

https://www.nctm.org/curriculumfocalpoints/
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https://www.nctm.org/curriculumfocalpoints/

https://www.nctm.org/curriculumfocalpoints/
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What are the 5 proficiency essentials 
for GRADE 2 students by the end of 
the school year?

What are the 5 proficiency essentials 
for GRADE 3 students by the end of 
the school year?
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Significant correlation (r = .49) between mathematics 
vocabulary and mathematics performance. Mathematics 
vocabulary appears most important for word-problem 

performance (r = .58).
(Lin et al., 2021)

Students who experience difficulty with mathematics 
demonstrate lower mathematics vocabulary 

performance. 
(Hughes et al., 2020; Powell & Nelson, 2017; Powell et al., 2017; Unal et 

al., 2021)

Early mathematics vocabulary related to mathematics 
and literacy.

(Hornburg et al., 2018; Purpura et al., 2017)
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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

Rubenstein & Thompson (2002)

base
right

degree
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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
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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) 

3. Some math terms have more than one meaning

round
square

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

4. 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) 

3. Some math terms have more than one meaning

trapezoid
numerator

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

4. 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) 

3. Some math terms have more than one meaning

5. Some math terms are homophones

eight vs. ate

sum vs. some

rows vs. rose

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

4. 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) 

3. Some math terms have more than one meaning

5. Some math terms are homophones

6. Some math terms are related but have distinct meanings

factor vs. 
multiple

hundreds vs. 
hundredths

numerators vs. 
denominator



Copyright 2023 Sarah R. Powell, Ph.D.

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

4. 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) 

3. Some math terms have more than one meaning

5. Some math terms are homophones

6. Some math terms are related but have distinct meanings

7. 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

4. 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) 

3. Some math terms have more than one meaning

5. Some math terms are homophones

6. Some math terms are related but have distinct meanings

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

8 Some informal terms may be used for formal math terms rhombus vs. 
diamond

vertex vs. 
corner
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Why might your students have difficulty 
with math vocabulary?
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Use formal math language

Use terms precisely
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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
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Use semantic maps

(Stevens et al., 2022)
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Use word walls

(mathspiral.com)
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Use flash cards

addend

divisor

factor

product

quotient

dividend

sum

difference

addend

dividend
sumproduct

(Petersen-Brown et al., 2019)
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Use glossaries

(mathspiral.com)
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Use anchor charts
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Use graphic organizers
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Use technology
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Use games

https://wordmint.com/public_puzzles/13055
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Use games
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Use read-alouds

(Purpura et al., 2017)
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Model and practice

(Powell & Driver, 2015; Stevens et al., 2022)
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Discuss your strategy for 
focusing on mathematical 
vocabulary in your 
teaching.
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What are your strengths with vocabulary?

What are the opportunities for growth?

What will you do on Monday? Next month? 
Next year?
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Hands-on manipulatives contribute to increases in 
mathematics performance.

(Bouck & Park, 2018; Carbonneau et al., 2013; Namkung & Bricko, 
2021; Sherman & Bisanz, 2009; Strickland & Maccini, 2012)

Other visuals (e.g., graphic organizers) contribute to 
increases in mathematics performance. 

(Jitendra et al., 2009; Sharp & Dennis, 2017; van Garderen, 2007; Xin, 
2008)

Virtual manipulatives contribute to increases in 
mathematics performance. 

(Bouck et al., 2020; Satsangi et al., 2016)



Copyright 2023 Sarah R. Powell, Ph.D.



Copyright 2023 Sarah R. Powell, Ph.D.

Abstract

PictorialConcrete
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Abstract

PictorialConcrete
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Abstract

PictorialConcrete
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Abstract

PictorialConcrete
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Abstract

PictorialConcrete

bit.ly/srpowell
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Explore 3 virtual manipulatives.

Share with a partner.
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2 + 8 = 10

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

34 = 3 tens and 4 ones

4,179
+    569

Abstract

PictorialConcrete
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What are your strengths with 
representations?

What are the opportunities for growth?

What will you do on Monday? Next month? 
Next year?
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