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           When you hear the word “math”, you probably think of numbers and symbols
like 4, 137, ½, and =. But math is so much more than numbers and symbols. Students
have to develop literacy in math. Literacy is the ability to read, speak, write, and
listen. In this guide, we will focus on ways to support students’ literacy in math –
reading, speaking, writing, and listening in the math classroom.

            A solid understanding of math is important for success in school and success
beyond school. For example, students who do well in math are more likely to enroll
in college and graduate from college (Hein et al., 2013), and they are more likely to
have higher incomes as adults (Ritchie & Bates, 2013; Werner et al., 2024). While
there are many resources about how to help students understand math, there are
fewer resources about how to help students achieve literacy in math. 

In this guide, we will focus on two big ideas related to the literacy of math: 
math language 
word-problem solving.

Literacy in Math: 
Math Language and Word Problems
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           We provide three considerations
for helping students support their math
language, and we focus primarily on
helping students understand math
vocabulary. We focus on math
vocabulary because there are hundreds
of math vocabulary terms that students
must know at each grade level (Powell,
Namkung, et al., 2022), and these
vocabulary terms are instrumental in
describing symbols, notation, and
structures. Figure 1 provides an
overview.

How do we support students in
developing their math language? 

           Math language is a specialized
form of academic language that
precisely conveys mathematical ideas. It
integrates words (e.g., square,
denominator, polynomial, quadratic),
symbols (e.g., +, x , ∛27, ≥), notation (e.g.,
11 – 5, f(x)=x , sin θ = 0.5), , and
structures (e.g., a bar model, a number
line, the coordinate plane) to represent
math concepts, procedures, and
relationships with clarity and precision.
In the elementary grades, students learn
foundational math language. Middle and
high school builds upon that foundation
with more complex and abstract ideas,
including specialized terms, symbols,
notation, and structures for advanced
math topics such as algebra, geometry,
and calculus.
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          Proficiency with math language has
been likened to learning a second
language (Barrow, 2014), explaining the
wide differences in proficiency that
students exhibit across grade levels
(Forsyth & Powell, 2017; Hughes et al.,
2020; Lin & Powell, 2024; Powell &
Nelson, 2017; Stevens et al., 2024).
Despite this challenge, supporting
students with the development of their
math language is crucial as it forms the
foundation for learning, communicating,
and reasoning in mathematics.

What is math language and
why is it important? 

Math Language

Supports for Math Language

Figure 1
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          It is important to model clear, concise, and correct math language because it
sets a standard for precise communication, supports students' conceptual and
procedural understanding, and can reduce misconceptions. By using accurate
terminology and clearly explaining math ideas, educators can help students develop
a deeper understanding of math and its relationships, enabling them to articulate
their own thinking effectively.

          A good place to start is by using formal math language like numerator and
denominator instead of informal terms like top number and bottom number. The use
of informal math vocabulary may have unintended consequences when students
move on to a different educator or must answer questions in textbooks or on high-
stakes tests. Without regular exposure to formal math terms, students are at a
disadvantage when trying to follow discussions, explain their thinking, and
understand what is being asked. This is especially true for students who experience
difficulty with math (Forsyth & Powell, 2017). 

          The use of clear, concise, and correct math language can also help students
prevent misunderstandings. For example, telling students to reduce a fraction may
reinforce the misconception that the fraction is being reduced to a lesser amount
when, in fact, students are creating an equivalent fraction in its simplest form. Using
the term simplify is more accurate and helps clarify this concept. A useful resource
for promoting the use of clear, concise, and correct math language is to think about
“Instead of That, Say This” (Hughes et al., 2016; Powell et al., 2019). See Figure 2 for
examples. 

I. Use Clear, Concise, and Correct Math Language
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Instead of That, Say This

Figure 2

6



Word Bank Activity

Figure 3

           Not only is it important for students to understand formal math terms, it is also
essential that students understand the definitions of each math term. Supporting
students in learning and using mathematically precise definitions, both verbally and in
writing, requires explicit instruction, consistent practice, and reinforcement. 

Educators can aid all students, including students who experience difficulty with math,
in accessing and building confidence in their accurate use of math language by offering
the following supports: 

model precise terms and their definitions
rephrase imprecise definitions
encourage math discussions in which students explain their reasoning using
accurate terms (Fuchs et al., 2021)
reinforce retention through frequent practice (warm-ups, games, and writing
prompts) 
monitor understanding and address misconceptions through formative
assessment and feedback (Pierce & Fontaine, 2009)
provide scaffolds such as sentence starters and visual supports (e.g., word walls
and anchor charts) (Riccomini et al., 2015)

 Figure 3 provides an example of an activity in which students are encouraged to write
about math and use math vocabulary terms in their writing.     

II. Support Students in Using Mathematically Precise Definitions
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It is also essential that students understand the definitions of each math term.



Example of the Frayer Model

Figure 4

           Math often includes vocabulary terms that have meanings both in everyday
language and in math, which can create confusion for students. Terms like
expression, variable, volume, factor, and product can mean different things in
different contexts. Educators can help students overcome this challenge by
explicitly teaching key terms, providing clear definitions, and connecting vocabulary
to context and visual representations (Hughes et al., 2016).

           Building in routine vocabulary instruction when introducing new vocabulary
terms with the support of visual aids, such as anchor charts, word walls, and graphic
organizers, can help students connect terms to the meaning of each term (Riccomini
et al., 2015). By providing context and meaning to the words can help strengthen
students’ knowledge, understanding, and ability to apply key math terms (Stevens &
Mowbray, 2024). A useful resource for teaching math vocabulary is the Frayer Model
(see Figure 4).

III. Routinely Teach Math Vocabulary
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           We realize that a classroom teacher and paraprofessional may have limited

time for collaboration, so in this section we will provide several suggestions for

paraprofessionals as they support the math skills of students. 

1.Learn which math vocabulary terms are used within classroom math

instruction. Look at textbook glossaries or online resources for essential

vocabulary to be successful with fractions, algebra, or geometry. Talk with the

classroom teacher about core vocabulary terms for success within each unit or

chapter. Come up with a list of essential math vocabulary (and the student-

friendly definitions) that will be emphasized within each course.

2.Find or create vocabulary resources, such as word wall cards or flash cards.

Have these displayed in the classroom that is easily accessible to students. When

you ask students questions or ask them to share their thinking, encourage them

to use 2 or 3 target vocabulary terms in their answers or explanations.

3.Carve out instructional time to explicitly teach math vocabulary. Collaborate

with the classroom teacher on approaches to this instruction, such as Frayer

models (see Figure 4), creation of student vocabulary glossaries, or games. 

How can the educational team focus on math language?
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word problem, students must possess
more than an understanding of literacy
and math. This task involves the
complex interplay of long-term and
working memory (Lee et al., 2018), text
comprehension (Fuchs et al., 2015), and
the ability to translate the word
problem into an equation (Wong & Ho,
2017). 

           Word problems are important
because they often help students apply
their math knowledge in a more
authentic way beyond computation.
Although not always, word problems
may help educators understand how
students would solve real-world math
problems. Furthermore, in the U.S.,
students demonstrate math proficiency
through word-problem solving. That is,
in all 50 states (including Ohio),
students solve word problems on the
math portion of their end-of-year high-
stakes math test (Powell, Namkung, et
al., 2022). Unfortunately, many students
have difficulty with word problems. In
2024, at Grade 4, 61% of students did
not meet a minimum level of math
proficiency on the National Assessment
of Education Progress – on a test that is
all math word problems. At Grade 8, 72%
of students did not meet a minimum
math proficiency level. 

           Nowhere is the connection
between literacy and math more
pronounced than in the domain of word
problems. Word problems utilize
sentences to convey information about
math and terminate in a question or
command that one can address using
math. Though this definition is relatively
straightforward, the process that
students must undergo to read,
comprehend, and address these word
problems is anything but (Daroczy et al.,
2015).

           In order to properly read a word
problem, students must first develop
proficiency with the alphabetic code,
learn how to decode words, recognize
many common words upon sight, and
possess a certain reading fluency level
appropriate to the demands of the word
problem. If the word problem is within
the student’s frustration level, the
student may spend precious time
decoding the words within the problem
and lose the overall meaning in the
process. Even if students have
developed proficiency at the chosen
reading level, students may still lack an
understanding of what is important
within a word problem, and what is
required of them to solve it. Thus, in
order to read and properly address a 

What are word problems and why
are they important? 

Word Problems
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Supporting Word Problems

Figure 5

          We provide three considerations for helping students understand how to set up
and solve word problems. The first consideration is a practice that should not be
used for instruction. The second and third considerations have a strong research
base to support their use. Figure 5 provides an overview.

How do we support students in developing their word-problem solving? 

           A common approach is to teach students to equate keywords with certain
operations, yet this approach can lead to confusion later on. Figure 6 provides two
examples – one in which a keyword “works,” and the other in which the keyword
does not work.

I. Do Not Teach Students to Identify Keywords Linked to Operations 

Keyword Example

Figure 6
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           In Figure 6, the word more might be taken as a keyword, yet both problems
contain the word more, and both problems require different approaches to solve. In
the problem on the left, a change occurs where Jimmy’s number of stickers
increases. He can add the number of stickers he bought from the store to the
number of stickers he already had to find his new amount. Contrast that with the
problem on the right, wherein Jimmy’s number of stickers is being compared to
Katy’s number of stickers. Here, if Jimmy added 4 plus 8, he could answer the
problem incorrectly. Jimmy could either subtract 8 minus 4 to determine the
difference or he could figure what he needs to add from 4 to 8 to determine the
difference between the two numbers.  

Keyword Example

Figure 7

          In Figure 7, the word each and the word altogether are used in both word
problems. The word each is often taught as a keyword signaling multiplication, and
the word altogether is often taught as a keyword associated with addition (Powell,
Namkung, et al., 2022). However, in the example listed above, both of the word
problems contain each and altogether, and both must be solved using different
approaches. In the example on the left, Kayla and Jason have a starting amount of 5
cupcakes each. Kayla increases her number of cupcakes when she buys another 2
cupcakes from the store. Simply using multiplication will not solve this problem, and
many students who learn keywords will multiply 5 and 2 for an incorrect solution.
Likewise, the problem on the right terminates in the word altogether, which is often
taught as a keyword for addition. If students are taught to treat altogether as a
keyword for addition, students may erroneously add 5 and 7, instead of treating
them as factors in a multiplication problem. 
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Examples Related to Keywords and the Schemas of Word Problems

Figure 8

           Keyword instruction can certainly reduce the cognitive load on students when
they perform word problems; however, this is unhelpful if it leads students to an
incorrect solution! Many students who have learned keywords as a strategy see a
word like each within a word problem and immediately multiply the two terms
together. This may be the correct approach on occasion, but this strategy comes at
the expense of the student’s overall accuracy, comprehension, learning, and
development of critical thinking skills. If students are to become adept word
problem solvers, they will need explicit instruction with more robust strategies to
encourage the refinement of their analytic skills and the cultivation of their
independence as mathematicians. 

           In Figure 8, in each situation, Akelah has 7 math books, 28 bookmarks, and
places 4 bookmarks into each math book. However, the unknown quantity differs in
each word problem. The problem on the left does not use the word each, it uses the
word every instead. If the student is expecting to look for keywords, they may
experience confusion when the word problem presented to them does not feature
the keywords for which they have received instruction. Likewise, the middle and
right problems do feature the word each, but associating this word with
multiplication may lead students astray. Students may instinctively try to multiply
28 and 7, or 28 and 4, not realizing that 28 is the product. Instead of focusing on
keywords, which provide inconsistent results, instructors should focus on
introducing students to schemas, and helping students map equations and known
values. 
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           Much like novels and literature, word problems can be thought to have
different genres. There are five main word problem types or schemas: total,
difference, change, equal groups, and set. Just as a literary analyst would not rate a
horror and a romance by the same metrics, the discerning word problem solver will
use different strategies for different schemas. Figure 9 highlights equations to help
organize information in a word problem for each schema.

II. Help Students Recognize Common Word-Problem Schemas

Schemas:The Five Main Word Problem Types

Figure 9

TOTAL PROBLEMS
      In total problems, two (or more) parts are put together for a total. Though this
schema features the plus sign, it would be erroneous to call a total problem an
addition problem, because the placement of the unknown can shape the operations
utilized in the computation. Figure 10 provides examples of total problems. Though
there are usually only two parts in a total problem, there can be an infinite number
of parts! For instance, a word problem asking for the perimeter of a shape is a total
problem that will have three or more parts.
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Total Problems

Figure 10

           In Figure 10, each of these problems is considered a total problem, yet in each
scenario, the unknown quantity is different. This illustrates the issue with linking
keywords with operations. Some possible keywords within this example include
altogether or in total. These words and phrases are often associated with addition,
yet subtraction is often the better strategy when encountering total problems where
a part is unknown. A schema-based approach honors a student’s critical thinking
skills and scaffolds to pre-algebraic reasoning. By identifying the constituent parts
of the equation, students can map them within the total equation. If the total is
unknown, students can add the parts. If the total is known and one of the parts is
unknown, students can subtract the known part from the total to find the unknown
quantity. 

DIFFERENCE PROBLEMS

           In difference word problems, a greater amount and a lesser amount are
compared to find the difference between them. Once more, though this equation
features the minus sign, it would be erroneous to consider difference problems to be
subtraction problems, as subtraction is only used when the difference is the
unknown. To represent difference problems, students can use the difference
equation of G – L = D, where G is the greater amount, L is the lesser amount, and D is
the difference between the two amounts. 

Difference Problems

Figure 11
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           All of the problems in Figure 11 are difference problems. In each word problem,
a comparison is occurring between the amount of money Jonte has and the amount
of money Andi has. Jonte has the greater amount, and Andi has the lesser amount.
When students map the components of a word problem onto the variables within
the schema equations, they are demonstrating a deeper understanding of the
components of the word problem. 

CHANGE PROBLEMS

           In a change word problem, there is a starting amount that increases or
decreases to a new ending amount. Students can use the change equation (ST +/– C
= E) to represent a change problem, where ST is the starting amount, C is the change
amount, and E is the ending amount.

Change Problems

Figure 12

           All of the examples in Figure 12 are change word problems because a starting
amount increases or decreases to an ending amount. Though some change problems
may look similar to total or difference problems when mapped, change happens
over time and features an increase or a decrease. 
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Equal Groups Problems

Figure 13

EQUAL GROUP PROBLEMS      
      In the equal groups schema, students are presented with word problems where
there are clear groups and an equal number in each group. To help organize
information from a equal groups story, students can use the equal groups equations
of GR × E = P, where GR stands for groups, E stands for the equal number within each
group, and P stands for the product. Figure 13 shows variations within the equal
groups schema. 

           In Figure 13, each of the examples is an equal groups problem because there
are groups (i.e., boxes) with an equal number in each group (i.e., jerseys). Though
switching the factors in the example of Carter’s jerseys would net the same product,
mapping the equation correctly (particularly initially in instruction) provides
students with opportunities to demonstrate their comprehension. 

SET PROBLEMS
           And in set problems, there is an original set that is multiplied by a comparison
factor for a product. Here, students can use S × T = P, where S is the set, T is the
number of times it is compared, and P is the product. Figure 14 provides examples. 

Set Problems

Figure 14
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           Once students understand common word-problem schemas, it is helpful to
introduce a cognitive strategy that can assist students in approaching and working
through and word problem (Freeman-Green et al., 2015; Krawec et al., 2012). We call
this an attack strategy – it’s the strategy for attacking a word problem. There are
many attack strategies available online, and they often vary in complexity. The best
strategy is the one that students use and remember, but we endorse and discuss the
use of UPS Check, because that is the attack strategy we often use in our math
intervention research. Figure 15 shows this attack strategy. 

III. Use an Attack Strategy to Guide Word-Problem Solving

           Figure 14 shows the variations of set problems. Most often, students solve a
set problem with an unknown product (i.e., example on the left), but they could be
asked to solve variations of set problems (i.e., the middle and right problems). 

Attack Strategy Example

Figure 15
           Students would use the attack
strategy (in Figure 15) in the following
way. In the first step of UPS Check,
students understand by reading the
problem. We often encourage the
students to also underline the label.
Students can look for the label in the
question sentence. The label refers to
the units (e.g., strawberries, stickers,
dogs) that are important to answer the
word problem. Students need only
underline the label once, to avoid
confusion. As they scan the problem,
students can cross off any irrelevant
information they come across. If the
label is money, have students write a
dollar sign below, because “4 moneys”
would not be an acceptable answer! 

           Next, students plan by identifying
a word problem’s schema. As students
are solving problems, it is important to
model strategies for monitoring their
thinking as they approach these
problems. In order for students to be
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What do you ask yourself?

Figure 16

 successful, they will need to
understand which schema to use and
with which known values they have
been provided. Not only will it allow
them to use the correct operations, it
will allow students to map the
equation correctly, and prepare them
in developing algebraic reasoning.
Figure 16 reviews questions that
students can ask themselves to
determine the schema(s) of the word
problem. 

           After students have planned
their approach, it is time to solve.
Students will write the original
formula for their chosen schema and
map the parts of the word problem
into the equation. For a difference
problem, for example, students will
need to identify the greater amount,
the lesser amount, the difference,
and which of the three represent the
unknown quantity in the word
problem. Once the equation is
mapped, students will solve. 

           Finally, students need to check their
answer for reasonableness. This may look
more or less in-depth depending on the
problem and its complexity. Lastly,
students should check to see that their
answer has a number and a label (e.g., 12
stickers). Word problems provide
information in context, so it is important to
present the final information in the context
of the problem that it was introduced in. 

           Both the attack strategy and the focus
on a word problem’s schema are important,
so for that reason, the focus on the schema
is embedded within the attack strategy.
Both approaches are important to use
within word-problem instruction. 

19



1.Work together to choose one attack strategy (see Figure 15) that will be used

across word problems and across settings. Make classroom posters of the

attack strategy, and, when necessary, make smaller versions that students

can keep on their desk or in their math notebook. Use this attack strategy

every time you help a student work through a word problem. Encourage

students to use this attack strategy every time they see a word problem.

2.Support students with reading of word problems. This is a common barrier to

successful word-problem solving. Read problems with the students.

Encourage partners to read problems together. Talk with the classroom

teacher about ways to support reading in the math classroom. 

3.Talk with the classroom teacher about the common word-problem schemas

that appear in student materials and on standardized tests. If it is not known

which schemas appear often, look at released items from your state’s end-of-

year math tests. Categorize each word problem by its schema to identify

which schema are seen more often by students. Create classroom posters

that feature each schema.

4.Avoid traps like using the keyword strategy when providing math instruction.

Do not say things like “it says more, so that means we’ll add.” Make sure there

are no keyword posters hung in the classroom. Make sure parents and

caregivers are not using this strategy at home.

5.Collect informal data on student word-problem solving. Look at student work

samples and identify strengths and opportunities for growth. For example,

see if students are underlining or circling important labels and numbers. See

if students are using an equation (e.g., GR × N = P) to represent a word

problem. Talk with the classroom teacher to compile a list of word-problem

strategies that need to be emphasized as students practice word-problem

solving. 

 For paraprofessionals, consider the following as you collaborate with a classroom
math teacher. 

How can the educational team focus on word problems?
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Conclusion

           Math is essential for success in school and for success beyond school. In this
paper, we focused on two aspects of math related to literacy in math. First, we
described the necessity for understanding the language of math, particularly math
vocabulary.  Second, we explained how an attack strategy and a focus on word-
problem schemas is important to support students’ word-problem solving. By
focusing on these aspects of literacy in math, educators can help students have
greater access to learning in the math classroom. 
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OPEPP Mission

The Ohio Partnership for Excellence in Paraprofessional Preparation (OPEPP)
helps districts build the capacity to include and leverage paraprofessional
educator expertise effectively.

OPEPP Services

The OPEPP model is built upon the Council for Exceptional Children’s
Standards for Paraprofessional Preparation. These standards recognize the
significance of paraprofessional educators in the improvement of teaching and
learning for all students.

OPEPP uses a tiered model to offer no-cost targeted and customized support to
school districts and other educational organizations interested in examining
and improving their use of paraprofessional services to support student
learning. OPEPP offers a variety of professional learning opportunities to all
educators and agency personnel interested in participating. OPEPP resources
are designed to help teachers, paraprofessional educators, and others respond
to the complex demands of their work, and to work together to overcome
challenges and help all students, including those with disabilities and learning
difficulties, attain mastery in academics and other areas of life. More
information about OPEPP learning modules and workshops, technical
assistance and professional development packages, and additional resources is
available through the OPEPP website at https://www.opepp.org/.

Contact Information    
admin@OPEPP.org     

Deborah Telfer, Ph.D., Director
Renee Mattson, Ph.D., OPEPP Coordinator
Systems Development & Improvement
Center, University of Cincinnati 
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