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Ever feel lost in math class or wonder why learning math even 
matters? Believe it or not, math is everywhere in the real world, 
from planning your day to building cool inventions. Researchers 
have found six recommendations to help students who are having 
difficulty learning math. There is even a whole area of research 
dedicated to improving how teachers teach math, so it is easier to 
learn and more useful. So, if you are ready to level up your math game, 
check out these research-backed strategies! 

WHY DO WE LEARN MATH IN SCHOOL? 

Have you ever heard someone in math class ask: “Why do we need 
to learn this?”… or maybe you have even asked it yourself! If students 
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understand why they learn math in school, it can help them be 
engaged and motivated in the classroom. 

Math is a valuable tool for everyday activities, like figuring out if you 
have enough money to buy candy, baking, interpreting data, and 
understanding statistics in news articles. Overall, learning math and 
engaging in math tasks support problem solving, identifying patterns, 
creative thinking, making sense of the world, and contributing in 
meaningful ways to society. 

If you ever find yourself struggling with math, you are not alone! 
Many students encounter some challenges with learning math. An 
assessment given to students in the United States in 2024, called 
the National Assessment of Educational Progress, shared this finding: 
61% of fourth graders performed below proficiency in math. While 
our article focuses mainly on U.S. math and research, students’ math 
performance is also a concern in other countries and is an important 
topic for all. 

DOES RESEARCH EXPLORE HOW TO TEACH MATH TO 
STUDENTS WHO ARE STRUGGLING? 

Because math is so important, many research studies have explored 
how to teach math to students in ways that are impactful, motivating, 
and engaging. This may be surprising to you, because research in 
education is perhaps not as well-known as research you learn about in 
biology and chemistry. When you hear the word “research”, you might 
think of lab coats and microscopes. But research in education can look 
like researchers and teachers working in the classroom with students, 
testing out strategies or a series of math lessons, and collecting and 
analyzing data to figure out if, how, and why the strategies help 
students learn (Figure 1). 

Some research studies focus on how to help students who are 
experiencing difficulties in math or have a math learning disability 

MATH LEARNING 

DISABILITY 

This disability causes 
students to experience 
struggles with numbers 
and math concepts. It 
can make math 
challenging to learn, 
but there are strategies 
and recommendations 
that can help. 

that impacts how they learn. These studies are important because 
researchers and teachers know that all students have the potential 
to be successful in math, even if they are currently struggling. Such 
research has uncovered six recommendations that boost learning 
for students who are struggling. A group of experts reviewed the 
research and wrote an excellent summary of the recommendations to 
share with teachers [1]. In this article, we share the recommendations 
with you—students! 

Recommendation 1: Systematic Instruction 
Teachers use systematic instruction to teach all types of learners in 

SYSTEMATIC 

INSTRUCTION 

Classroom materials 
and teaching that build 
students’ knowledge in 
a planned, gradual 
sequence to support 
their learning. It 
includes components 
such as immediate 
feedback and review 
of content. 

the math classroom. You can think of it as the foundation of your 
house. The foundation needs to be solid, or the house will be shaky. 
Maybe you have seen your teacher demonstrate how to solve a math 
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Figure 1 

Figure 1 

Research can look like 
both of these images! 
(A) Sometimes research 
is done in a lab. (B) 
Research in education 
focused on math 
learning can occur in 
schools and can look 
like researchers and/or 
teachers working with 
individual students, 
with small groups of 
students, or with a 
whole class. A common 
goal of studies about 
math learning is to 
explore if specific math 
strategies or series of 
math lessons, called 
interventions, are 
effective for boosting 
students’ math 
understanding (figure 
credit: Jennifer Hyles). problem, then you solved a similar problem together as a whole 

class or group, and then you did some problems independently to 
practice. This planned sequence of activities is part of systematic 
instruction. Your teacher may have asked you and your classmates 
a lot of questions, given you feedback on your work, or provided 
suggestions on how to do it better. All these examples are components 
of systematic instruction and are supported by research studies on 
how to teach math to students who are struggling [1]. 

Recommendation 2: Math Language 
Do you ever feel like your teachers speak a different language when 
teaching math? Well, they kind of are: they are using mathematical 
language. When you use precise math words, like “sum” for addition 
or “factor” for multiplication, you are using math vocabulary that can 
explain your thinking clearly to others and make problem solving 
easier [1]. In math class, you may learn important new words for a 
unit while you learn about that topic. You might have pictures and 
graphic organizers in your class that help show important words and 
their meanings. 

Researchers designed a type of study to test a series of word problem 
lessons, known as an intervention, among first-grade students. Some 

INTERVENTION 

A specific program, 
series of lessons, or set 
of steps designed to 
help students who are 
struggling with a 
subject like math. 
Interventions are often 
one-on-one or in 
small groups. 

students were taught math vocabulary (example: “more than”) and 
some were not [2]. The research team discovered that learning about 
math language while learning strategies to solve word problems 
helped students be more successful with word problems. 

Recommendation 3: Multiple Representations 
When learning a new topic in math class, your teacher might show you 
the same concept in multiple ways or use multiple representations. 

REPRESENTATIONS 

Mathematical 
representations 
demonstrate/illustrate 
the value of numbers 
and relationships 
between numbers. 
Three representation 
types that support 
math learning are 
concrete (example: 
physical manipulatives 
like counting blocks), 
pictorial, and abstract. 

There are three types of representations: concrete, pictorial, and 

CONCRETE 

REPRESENTATION 

A mathematical  
representation that 
uses physical objects 
(like buttons, blocks, 
or coins). 
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abstract (Figure 2). Imagine that, when first learning how to multiply 5 
by 3, your teacher gives each student a group of counting sticks. Your 
teacher asks you to put the sticks into five groups with three in each 
group. This shows that 5 groups of 3 (5 × 3) equals 15. Using physical 

PICTORIAL 

REPRESENTATION 

A mathematical  
representation that 
uses pictures 
or drawings. 

ABSTRACT 

REPRESENTATION 

A mathematical  
representation that can 
use numbers, 
equations, operations, 
expressions, and 
symbols. 

objects to represent math is called a concrete representation. Then 
your teacher gives you a piece of paper and asks you to draw 5 groups 
with 3 circles in each group, to represent 5 × 3 differently. This drawing 
is a pictorial representation. And, throughout the lesson, your teacher 
uses the number representation of the multiplication problem “5 × 3”, 
which is the abstract representation. 

Figure 2 

Figure 2 

Three types of 
representations that 
can support 
mathematics learning 
are concrete, pictorial, 
and abstract. This figure 
shows representations 
of 5 × 3. 

One team of researchers looked at 25 different studies that were 
all focused on supporting students who were struggling with math. 
The team found that using multiple representations was beneficial for 
improving the students’ math understanding [3]. 

Recommendation 4: Number Lines 
The number line is special because it can do a lot of things to 
help students learn math. Horizontal number lines are used for 
learning about the size of numbers, calculating time, and displaying 
data. The number line can also be vertical, which can be helpful 
for understanding temperature. Sometimes students even imagine a 
number line in their heads to solve problems. 

With fractions, for example, teachers can use a number line to help 
students understand how big or small fractions are or why rules for 
doing fraction arithmetic work the way they do [4]. Some important 
things to keep in mind are: a number line needs arrows on both “ends”, 
it is helpful to practice with different number lines (some number 
lines are 0 to 1 and others start with 0 and extend to 5, for example), 
and when you do number line activities, be sure to use precise math 
language as we mentioned already [4]. 
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Recommendation 5: Word Problems 
Word problems in math are like stories that show situations you could 
experience—and math is the tool to solve them. Research has shown 
that learning about different problem types is super helpful for solving 
word problems. Researchers used a strategy called RUN, which stands 
for “Read it”, “Underline the label”, and “Name the problem type” [2]. 
Here is an example: “There are five girls on the playground and three 
girls in the yard; how many girls are there?” Using the RUN strategy you 
first read the problem, then underline the label (girls), and name the 
problem type (total). Now solve to find the total: 5 + 3 = 8 girls. 

Recommendation 6: Timed Math Activities 
Imagine trying to solve a puzzle. If you already know how all the pieces 
fit, focusing on the bigger picture is easier than getting stuck on each 
piece. In math, the “pieces” can be things like adding and subtracting. 
It is important to practice solving basic math problems quickly, so you 
can become a more confident problem solver. One way to improve 
is by doing brief, timed exercises. The challenge is to answer math 
problems you already know how to do in 1- to 5-min periods and to 
fix any mistakes—otherwise, timed practice will not help. 

Because timed activities are so important, they were used in all 
intervention groups in one research team’s study [2]. As a small part of 
each math lesson, students solved as many addition and subtraction 
flashcards as they could in a minute. Each time a student made a 
mistake, the teacher stopped them immediately and students were 
asked to find the correct answer. This helped the students remember 
the correct answers. 

BRINGING THE SIX RECOMMENDATIONS TOGETHER 

Now that we have summarized each individual recommendation 
(Figure 3), let us talk about using the recommendations together. 
It is powerful when the recommendations are used in combination 
to help students achieve their math goals. Systematic instruction 
(Recommendation 1) and math language (Recommendation 2) can 
be used in every math lesson. And a single lesson about fractions, 
for example, could use many of the recommendations, including 
systematic instruction, math language, multiple representations, and 
number lines. If you are interested in seeing more hands-on math 
activities that use these recommendations, we encourage you to 
explore the practice guide that is freely available online to download 
here [1]. 

YOUR MATH POTENTIAL IS UNLIMITED 

We hope this article gives you ideas about how research is done in 
education, especially research on how students learn in math class. We 
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Figure 3 

Figure 3 

The six 
research-backed math 
recommendations 
summarized in this 
article: systematic 
instruction, math 
language, multiple 
representations, 
number lines, word 
problems, and timed 
activities. 

summarized the six recommendations that researchers have studied 
and found work well for students who are struggling with math across 
all kinds of math topics. 

But hold on! There is one more thing we want to share with you! It is 
important to know that you ARE a math person. In fact, everyone can 
be a math person! Sometimes math can be hard and that is okay, but 
if you keep practicing, you may surprise yourself with how much you 
learn. Every student has math potential! 
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YOUNG REVIEWERS 

LEMUEL, AGE: 15 

Lemuel is a mathematically inclined pupil who enjoys delineating the mechanics 

of mathematical systems and the functioning of everything around him. He is a 

voracious reader, and enjoys building practical contraptions with everyday items. 

He is also an avid problem-solver, and relishes playing chess. 

MANUEL, AGE: 12 

Manuel is a curious boy who is keen to understand the workings of the systems 

around him. He is open minded to all subjects, and enjoys using his creativity in all 

fields. He is a keen reader and loves drawing. In his free time, he occupies himself 

with his Rubik’s cube and his sketchbook. 

AUTHORS 

JESSICA RODRIGUES 

Jessica Rodrigues is an assistant professor in the School of Education at the 

University of North Carolina at Chapel Hill. She leads a research team called the 

Mathematics Potential Lab that includes undergraduate students, graduate students, 

and postdoctoral scholars. Their research focuses on supporting young students’ 

math understanding, especially students with math learning disabilities and/or 

students who are experiencing difficulty learning math. A core value of their lab is 

to share research findings with many audiences, including teachers and students. 

*jessica.rodrigues@unc.edu 

REBECCA K. ROBERTS 

Rebecca “Kate” Roberts is pursuing her master’s in counseling psychology at the 

University of Missouri. She is originally from North Carolina. She plans to work as a 

mental health counselor, with a wide range of clinical interests from college students, 

athletes, individuals with disabilities, and at-risk communities. She has a variety of 

research interests and is passionate about creating an inclusive and diverse learning 

environment that can meet the needs of every individual. Kate enjoys coaching 

lacrosse, hiking with her dog Moose, and spending time with family and friends in 

her free time. 

kids.frontiersin.org August 2025 | Volume 13 | Article 1543178 | 8 

https://creativecommons.org/licenses/by/4.0/
mailto:jessica.rodrigues@unc.edu
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178


Rodrigues et al. 

EMILY L. SINGELL 

Emily Singell is pursuing her doctorate in special education specializing in 

mathematics at the University of Missouri. Her research interests are in helping 

teachers figure out the best way to teach mathematics, especially to students 

who struggle at learning the subject or have disabilities. She is also interested in 

figuring out how to communicate research to teachers most effectively. Outside 

of school, Emily enjoys riding her bike, trying new food and restaurants, and reading 

for fun. 

kids.frontiersin.org August 2025 | Volume 13 | Article 1543178 | 9 

https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178
https://kids.frontiersin.org/article/10.3389/frym.2025.1543178

	Struggling With Math? These Six Recommendations Can Help!
	Why Do We Learn Math in School?
	Does Research explore How to Teach Math to Students Who Are Struggling?
	Recommendation 1: Systematic Instruction
	Recommendation 2: Math Language
	Recommendation 3: Multiple Representations
	Recommendation 4: Number Lines
	Recommendation 5: Word Problems 
	Recommendation 6: Timed Math Activities

	Bringing The Six Recommendations Together
	Your Math Potential is Unlimited
	Acknowledgments
	References
	Young Reviewers
	Authors


