
8 standards for mathematical practice

8 standards for mathematical practice serve as a foundational framework for
developing students’ mathematical skills and understanding. These standards
emphasize not only the mastery of mathematical concepts but also the
development of critical thinking, problem-solving abilities, and
communication skills. The focus is on cultivating habits of mind that enable
learners to approach mathematics thoughtfully and effectively. Educators and
curriculum designers widely incorporate these practices to align instruction
with rigorous educational goals. This article explores each of the 8
standards in detail, highlighting their significance and application in
mathematical learning. The discussion includes strategies for implementation
and the benefits of fostering these standards in educational settings.
Understanding the 8 standards for mathematical practice is essential for
promoting mathematical proficiency and deeper comprehension.
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Make Sense of Problems and Persevere in Solving
Them

The first of the 8 standards for mathematical practice emphasizes the
importance of understanding problems thoroughly before attempting solutions.
Students are encouraged to analyze the conditions of a problem, identify
relevant information, and devise a plan of action. Perseverance is critical,
as it involves sustaining effort and adjusting approaches when initial
attempts do not succeed. This standard promotes resilience and adaptive
thinking, which are vital for tackling complex or unfamiliar mathematical
challenges.

Understanding the Problem

Comprehending the problem context and requirements allows learners to break
down complex tasks into manageable parts. Recognizing what is being asked and
what information is provided helps in formulating effective strategies.



Strategizing and Persevering

Students develop flexible problem-solving tactics, such as trial and error or
working backward, while maintaining persistence. This practice encourages a
growth mindset, where struggle is viewed as a pathway to learning.

Reason Abstractly and Quantitatively

This standard highlights the ability to translate between concrete situations
and abstract representations. It involves understanding quantities, their
relationships, and the operations that manipulate them. Reasoning abstractly
includes decomposing numbers and expressing them symbolically, while
quantitative reasoning involves contextualizing these symbols in real-world
scenarios.

Abstract Representation

Students learn to represent problems using symbols, equations, or
expressions, detaching from specific instances to focus on mathematical
structure.

Quantitative Reasoning

Maintaining an awareness of the meaning of quantities and their units ensures
that mathematical operations make sense within the problem’s context.

Construct Viable Arguments and Critique the
Reasoning of Others

The third standard emphasizes mathematical communication and justification.
Learners are encouraged to formulate logical arguments to support their
conclusions and to analyze the reasoning presented by peers critically. This
practice nurtures mathematical discourse, fostering deeper understanding
through explanation and critique.

Developing Logical Arguments

Constructing arguments requires clarity, coherence, and evidence-based
reasoning, which strengthen mathematical claims.

Analyzing Others’ Reasoning

Critiquing the reasoning of others involves identifying errors, questioning
assumptions, and evaluating the validity of arguments, which enhances
collaborative learning and critical thinking.



Model with Mathematics

This standard focuses on applying mathematics to solve real-world problems by
creating models that represent situations. Modeling involves selecting
appropriate mathematical tools, making assumptions, and interpreting results
within the context. It bridges the gap between abstract mathematics and
practical applications.

Creating Mathematical Models

Students translate real-life phenomena into mathematical terms such as
functions, graphs, or equations to analyze and predict outcomes.

Interpreting and Validating Models

Evaluation of models includes checking for accuracy, reasonableness, and
limitations, ensuring that conclusions are meaningful and applicable.

Use Appropriate Tools Strategically

The fifth standard encourages students to select and effectively utilize
mathematical tools, including technology and manipulatives, to explore and
solve problems. Strategic tool use enhances efficiency, accuracy, and insight
into mathematical concepts.

Selecting Tools

Identifying which tools—calculators, software, rulers, or diagrams—are
suitable for a given task is a key skill in mathematical practice.

Effective Tool Use

Proper application of tools requires understanding their capabilities and
limitations, enabling students to leverage technology to deepen
understanding.

Attend to Precision

Precision is crucial in mathematical practice, encompassing accurate
calculations, clear communication, and careful use of terminology. This
standard promotes exactness and clarity in mathematical work, reducing errors
and misunderstandings.

Accuracy in Calculations

Students are expected to perform computations carefully and check their work
to ensure correctness.



Clear Communication

Using precise language, symbols, and units helps convey mathematical ideas
effectively and avoids ambiguity.

Look for and Make Use of Structure

This standard involves recognizing patterns, properties, and organizational
frameworks within mathematics. Identifying structure enables learners to
simplify complex problems and make connections between concepts.

Pattern Recognition

Noticing recurring patterns or relationships aids in predicting outcomes and
developing generalizations.

Utilizing Mathematical Properties

Leveraging properties such as distributivity or symmetry facilitates problem-
solving and proof construction.

Look for and Express Regularity in Repeated
Reasoning

The final standard encourages students to observe repeated calculations or
logical steps and use these observations to formulate shortcuts, general
rules, or formulas. This practice promotes efficiency and deeper insight into
mathematical processes.

Identifying Repetition

Recognizing repeated patterns in reasoning allows learners to anticipate
results and streamline problem-solving.

Generalizing and Expressing Regularity

Formulating general principles based on repeated reasoning supports
abstraction and the development of mathematical theories.
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Frequently Asked Questions

What are the 8 Standards for Mathematical Practice?

The 8 Standards for Mathematical Practice are a set of skills outlined by the
Common Core State Standards that describe varieties of expertise that
mathematics educators should seek to develop in their students. They include:
1) Make sense of problems and persevere in solving them, 2) Reason abstractly
and quantitatively, 3) Construct viable arguments and critique the reasoning
of others, 4) Model with mathematics, 5) Use appropriate tools strategically,
6) Attend to precision, 7) Look for and make use of structure, and 8) Look
for and express regularity in repeated reasoning.

Why are the 8 Standards for Mathematical Practice
important in math education?

The 8 Standards for Mathematical Practice are important because they focus on
developing critical thinking, problem-solving, and reasoning skills in
students. They encourage understanding math concepts deeply rather than just
memorizing procedures, helping students to become proficient and flexible
mathematicians.

How can teachers incorporate the 8 Standards for
Mathematical Practice in their classroom?

Teachers can incorporate the standards by designing lessons that promote
problem-solving, reasoning, and communication. This includes encouraging
students to explain their thinking, use various tools, collaborate on math
tasks, and reflect on patterns and structures within math problems to deepen
understanding.

What does it mean to 'Make sense of problems and
persevere in solving them' in the Standards for
Mathematical Practice?

This standard means that students should be able to understand the problem’s
context, plan a solution approach, and persist through challenges rather than
giving up. It emphasizes developing resilience and strategic thinking to find
solutions even when problems are complex or unfamiliar.

Can you give an example of 'Construct viable



arguments and critique the reasoning of others' from
the standards?

An example would be a student explaining why their solution to a math problem
is correct using logical reasoning and evidence, and then listening to and
evaluating classmates' explanations to identify strengths or errors,
fostering mathematical discourse and critical analysis.

How do the Standards for Mathematical Practice
support students' use of technology in math?

The standards encourage strategic use of tools, including technology, to
explore and solve problems. For example, students might use graphing
calculators, software, or online resources to model situations, test
conjectures, or visualize mathematical concepts, enhancing their
understanding and efficiency.

What is the difference between 'Look for and make use
of structure' and 'Look for and express regularity in
repeated reasoning' in the 8 Standards?

'Look for and make use of structure' involves recognizing patterns and
properties within mathematical objects or problems to simplify and solve
them. 'Look for and express regularity in repeated reasoning' focuses on
noticing patterns in calculations or reasoning steps over time, allowing
students to generalize methods or shortcuts. Both promote deeper insight but
apply to different aspects of mathematical thinking.

Additional Resources
1. Mathematical Mindsets: Unleashing Students' Potential through Creative
Math, Inspiring Messages and Innovative Teaching
This book by Jo Boaler explores how to cultivate a growth mindset in
mathematics learners. It aligns with the standards for mathematical practice
by encouraging perseverance, reasoning, and problem-solving skills. The text
offers practical strategies to help students engage deeply with math
concepts, fostering a positive attitude toward challenges and mistakes.

2. Making Sense: Teaching and Learning Mathematics with Understanding
Written by James Hiebert and colleagues, this book emphasizes the importance
of conceptual understanding in math education. It supports practices such as
constructing viable arguments and critiquing reasoning by promoting active
student engagement. The book provides educators with tools to help students
make sense of math problems and communicate their reasoning effectively.

3. Visible Learning for Mathematics, Grades K-12
John Hattie and Douglas Fisher provide evidence-based strategies to improve
math instruction grounded in the eight standards for mathematical practice.
This resource focuses on developing students' abilities to reason abstractly,
model with mathematics, and attend to precision. It includes practical
approaches for teachers to assess and enhance student learning.

4. Mathematical Practices in Action: A Collection of Tasks and Lessons
This collection offers a variety of tasks designed to engage students in the
eight mathematical practices. Each lesson encourages problem-solving,



reasoning, and making sense of problems in authentic contexts. Teachers will
find this book useful for creating dynamic lessons that promote critical
thinking and collaboration.

5. Strengthening Mathematical Reasoning: Solutions for Reaching Struggling
Learners
Geared toward educators working with diverse learners, this book provides
strategies to develop reasoning and problem-solving skills. It aligns with
standards such as constructing arguments and modeling with mathematics,
offering targeted support to help all students succeed. The text includes
practical activities and interventions to build mathematical confidence.

6. Teaching Problem Solving: Resources for the Mathematics Classroom
This resource focuses on nurturing students' abilities to solve complex
problems through thoughtful strategies. It supports practices like
persevering in problem solving and using appropriate tools strategically. The
book includes lesson plans and activities designed to foster independent
thinking and conceptual understanding.

7. Engaging Students in Mathematical Practices: A Guide for Teachers
This guide offers actionable advice for incorporating the eight standards
into everyday math instruction. It emphasizes student discourse, reasoning,
and the use of multiple representations to deepen understanding. Teachers
will find tips for encouraging collaboration and critical thinking in their
classrooms.

8. Mathematics for All: Differentiating Instruction to Meet the Needs of All
Learners
This book addresses the challenge of reaching diverse learners while
maintaining high standards for mathematical practice. It provides strategies
for scaffolding tasks that promote reasoning, argumentation, and problem
solving. The focus is on creating inclusive classrooms where every student
can engage meaningfully with math content.

9. Building Mathematical Thinking: Effective Strategies for the Classroom
This text explores methods to develop students’ mathematical habits of mind,
including reasoning abstractly and quantitatively. It offers a variety of
instructional techniques to help students make sense of problems and
communicate their thinking. The book is designed to support teachers in
fostering a classroom culture centered on inquiry and precision.
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