
common core standards of mathematical practice

Common Core Standards of Mathematical Practice are the bedrock of effective mathematics education,
guiding teachers and students toward deeper understanding and application of mathematical concepts. This
article will delve into each of these eight essential practices, exploring their meaning, importance, and
practical implications in the classroom. We will examine how fostering these skills, from making sense of
problems to looking for and expressing regularity, empowers students to become confident and capable
mathematicians. Understanding the nuances of these standards is crucial for educators seeking to cultivate
critical thinking, problem-solving abilities, and a genuine appreciation for mathematics.
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Understanding the Eight Standards of Mathematical Practice

The Common Core State Standards for Mathematics (CCSSM) are designed not just to teach specific
mathematical content, but also to cultivate a set of habits of mind and dispositions that are essential for
mathematical proficiency. These are known as the Standards of Mathematical Practice. They are intended



to be integrated into all grade levels and all mathematical topics, providing a consistent framework for what
it means to be proficient in mathematics. By focusing on these practices, educators aim to move beyond rote
memorization and encourage students to think like mathematicians, engaging in reasoning, problem-
solving, and communication. This set of eight practices is crucial for developing a robust understanding of
mathematics.

These practices represent the core proficiencies that students should develop as they learn mathematics.
They are not separate from the content standards but are intertwined, providing the "how" to the content's
"what." The goal is for students to internalize these practices, making them a natural part of their
mathematical thinking and problem-solving approach. This means that in every math lesson, regardless of
the specific topic, these practices should be evident and actively encouraged.

Making Sense of Problems and Persevering in Solving Them

The first of the Common Core Standards of Mathematical Practice, "Make sense of problems and persevere
in solving them," is fundamental to mathematical learning. This practice emphasizes the ability of students
to engage with challenging problems, understand their meaning, and develop a plan to solve them. It's
about more than just finding the right answer; it's about the process of grappling with a problem, exploring
different strategies, and not giving up when faced with difficulty. Students who embody this practice will
ask themselves questions like, "What is this problem asking me to find?" and "What information do I have
that can help me solve this?"

Strategies for Making Sense of Problems

To foster this practice, teachers can employ various strategies. One effective approach is to provide students
with a variety of problem types, including those that are open-ended or require multiple steps.
Encouraging students to read problems carefully, identify key information and unknown quantities, and
rephrase the problem in their own words are all crucial initial steps. Visual aids, such as drawing diagrams
or using manipulatives, can also greatly assist students in making sense of complex problems.

The Role of Perseverance

Perseverance is equally vital. Students need to understand that struggling with a problem is a normal part
of the learning process and that persistence is key. Teachers can support this by creating a classroom
environment where mistakes are seen as learning opportunities. Encouraging students to try different
approaches, check their work, and reflect on their strategies when they encounter obstacles builds
resilience. Celebrating effort and progress, not just correct answers, reinforces the value of perseverance.



Reasoning Abstractly and Quantitatively

The second practice, "Reason abstractly and quantitatively," is about connecting mathematical concepts to
their real-world applications and understanding the meaning of quantities. It involves the ability to
decontextualize mathematical problems, representing them symbolically and manipulating those symbols
according to the rules of algebra. Simultaneously, it requires students to contextualize mathematical results,
understanding what the symbols and operations mean in the real world.

Abstract Reasoning in Mathematics

Abstract reasoning involves moving from concrete examples to generalized mathematical ideas. For
instance, understanding that the equation $a + b = b + a$ applies to any numbers, not just specific instances,
is a form of abstract reasoning. Students learn to identify patterns and relationships, develop generalizations,
and use symbols to represent these abstract ideas. This is a cornerstone of higher-level mathematics.

Quantitative Reasoning and Context

Quantitative reasoning, on the other hand, focuses on the meaning of quantities and their relationships. This
involves understanding units of measurement, interpreting data, and making sense of numerical
information in context. Students need to be able to represent quantities using numbers and symbols, but also
to understand what those numbers and symbols represent in a practical sense. For example, a student might
solve an equation involving distance and time, but quantitative reasoning requires them to interpret the
solution in terms of miles per hour or minutes.

Constructing Viable Arguments and Critiquing the Reasoning of
Others

The third practice, "Construct viable arguments and critique the reasoning of others," is central to
developing mathematical communication and critical thinking skills. This practice encourages students to
not only arrive at correct answers but also to be able to explain their thinking process clearly and logically.
It also involves the ability to listen to and evaluate the reasoning of their peers, identifying strengths and
weaknesses in their arguments.



Building Mathematical Arguments

Constructing a viable argument means students can use their mathematical knowledge, including
definitions, theorems, and properties, to support their claims. This might involve providing examples,
counterexamples, or logical steps to justify a conclusion. Teachers can facilitate this by asking students to
"show their work" not just for calculation, but for the reasoning behind their approach. Engaging students
in discussions where they have to explain and defend their solutions is crucial.

Critiquing Mathematical Reasoning

Critiquing the reasoning of others is equally important. This involves actively listening to classmates'
explanations, identifying any logical flaws or assumptions, and offering constructive feedback. Students
learn to ask clarifying questions, such as "How did you get that answer?" or "Why does that work?" This
reciprocal process helps all students deepen their understanding by encountering different perspectives and
refining their own arguments.

Modeling with Mathematics

The fourth practice, "Model with mathematics," empowers students to use mathematical concepts and tools
to understand and solve problems in the real world. This practice encourages them to translate real-world
situations into mathematical representations, such as equations, graphs, or diagrams, and then to use these
representations to gain insights or make predictions. It highlights the practical utility of mathematics.

The Modeling Process

The process of mathematical modeling typically involves several steps: identifying a real-world problem,
making simplifying assumptions, translating the problem into a mathematical model, using the model to
solve the problem, and then interpreting the results back into the real-world context. This iterative process
allows students to see how mathematics can be a powerful tool for understanding and addressing complex
issues.

Real-World Applications

Examples of modeling with mathematics are abundant. Students might create a model to represent the



spread of a disease, analyze traffic flow, optimize a budget, or predict population growth. By engaging in
these types of activities, students develop a deeper appreciation for how mathematical thinking can be
applied to a wide range of disciplines and everyday situations. This practice connects abstract mathematical
ideas to tangible, real-world scenarios.

Using Appropriate Tools Strategically

The fifth practice, "Use appropriate tools strategically," emphasizes that students should be adept at selecting
and using a variety of mathematical tools to solve problems efficiently and accurately. These tools can range
from simple manipulatives like blocks and counters to more complex technological tools such as calculators,
computer software, and online graphing utilities.

Choosing the Right Tool

A key aspect of this practice is the ability to make informed decisions about which tool is most appropriate
for a given task. This involves understanding the strengths and limitations of different tools. For instance, a
student might use a calculator for complex arithmetic, but a manipulative might be more effective for
understanding a concept like fractions. Strategic tool use also means knowing when a tool is not necessary
and when a mental calculation or written algorithm is more efficient.

Technology in Mathematics

The role of technology in mathematics education is increasingly important. Calculators can help students
focus on conceptual understanding rather than computational drudgery. Computer software can provide
interactive simulations, allow for data analysis, and offer personalized learning experiences. However, it's
crucial that students learn to use these tools judiciously and not as a crutch that bypasses the development of
fundamental mathematical understanding.

Attending to Precision

The sixth practice, "Attend to precision," is about communicating mathematical ideas clearly and accurately.
This means using precise language, definitions, and notation. Students who attend to precision understand
the importance of specifying units of measure, labeling axes on graphs, and using correct mathematical
vocabulary. It’s about striving for clarity and avoiding ambiguity in their mathematical work.



Precise Language and Definitions

Mathematical language is a precise language. When students use terms like "sum," "difference," "quotient,"
or "variable" correctly, they are demonstrating precision. Similarly, understanding and applying definitions
accurately, such as the definition of a prime number or a parallel line, is crucial. Teachers can foster this by
modeling precise language and consistently correcting imprecise usage.

Accurate Notation and Units

The correct use of mathematical notation, such as exponents, fractions, and algebraic symbols, is also a
hallmark of precision. This includes understanding the order of operations and the meaning of different
symbols. Furthermore, when working with quantitative information, attending to precision involves
correctly stating units of measure, such as centimeters, kilograms, or degrees Celsius. This ensures that the
quantities and their relationships are understood correctly in context.

Looking for and Expressing Regularity in Repeated Reasoning

The seventh practice, "Look for and express regularity in repeated reasoning," is about recognizing patterns
and making generalizations through repeated application of the same process or idea. This practice
encourages students to identify underlying structures and relationships in mathematical problems and to
use these insights to solve more complex problems or to develop more efficient methods.

Identifying Patterns

Students who excel in this practice are adept at spotting patterns. For example, in arithmetic, they might
notice the pattern in multiples of a number or the relationship between addition and subtraction. In algebra,
they might recognize patterns in the coefficients of binomial expansions or in the behavior of functions.
The key is to move beyond simply observing a pattern to understanding why the pattern exists.

Generalizing and Expressing Findings

Once a pattern is identified, students need to be able to generalize it and express it clearly, often using
algebraic notation. This means transforming an observation like "when I multiply 5 by 2, then add 3, I get
13; when I multiply 6 by 2, then add 3, I get 15" into a generalized rule like $2n + 3$. Expressing this



regularity allows students to apply it to new situations and to communicate their mathematical insights
effectively.

The Importance of Integrating the Standards of Mathematical
Practice

The true power of the Common Core Standards of Mathematical Practice lies in their integration across all
mathematical content. These practices are not meant to be taught in isolation or as separate units; rather,
they should be woven into the fabric of every mathematics lesson, from kindergarten through high school.
When students consistently engage with these practices, they develop a more profound and lasting
understanding of mathematical concepts.

By actively encouraging students to make sense of problems, reason abstractly and quantitatively, construct
arguments, model with mathematics, use tools strategically, attend to precision, and look for regularity,
educators build a strong foundation for lifelong mathematical success. This approach fosters critical thinking,
problem-solving skills, and a positive disposition towards mathematics, preparing students not only for
further academic pursuits but also for the demands of a complex world.

Assessing Student Understanding of Mathematical Practices

Assessing student proficiency in the Standards of Mathematical Practice requires a shift from traditional
tests that focus solely on content recall. Instead, assessments should be designed to observe and evaluate how
students approach problems, communicate their thinking, and utilize mathematical tools. This can include
formative assessments embedded within lessons, as well as performance tasks and project-based assessments.

Formative Assessment Strategies

Formative assessment can take many forms, such as observing students during group work, analyzing their
written explanations and justifications, or listening to their classroom discussions. Techniques like "exit
tickets" where students explain a concept or solve a problem using a specific practice can provide valuable
insights. Teacher questioning is also a powerful formative tool, prompting students to elaborate on their
reasoning and strategies.



Performance Tasks and Projects

Performance tasks and projects offer opportunities for students to demonstrate their mastery of
mathematical practices in more authentic contexts. These might involve solving complex, real-world
problems that require multiple steps and the application of several practices. Evaluating student work on
these tasks can involve rubrics that specifically target the Standards of Mathematical Practice, looking for
evidence of reasoning, communication, and problem-solving strategies.

Resources for Teachers to Support Mathematical Practices

Numerous resources are available to help educators effectively integrate and teach the Common Core
Standards of Mathematical Practice. These resources can provide valuable guidance on lesson planning,
instructional strategies, and assessment techniques.

Professional development workshops and online courses focused on the Standards of Mathematical
Practice.

Curriculum materials and lesson plans that explicitly incorporate these practices.

Books and articles from educational organizations and mathematicians that offer insights into teaching
for mathematical understanding.

Online communities and forums where teachers can share ideas and best practices for fostering
mathematical practices.

Examples of student work and annotated lessons that showcase effective implementation of the
standards.

By leveraging these resources, teachers can enhance their ability to cultivate the mathematical
proficiencies that are essential for student success in mathematics and beyond.

Frequently Asked Questions



What are the Common Core Standards of Mathematical Practice?
The Common Core Standards of Mathematical Practice (SMPs) are a set of eight guidelines that describe the
habits of mind that characterize mathematically proficient students. They focus on the process of doing
mathematics, not just the content being learned.

Why are the Standards for Mathematical Practice important for students?
These standards help students develop critical thinking, problem-solving, and reasoning skills. They
encourage students to understand the 'why' behind mathematical concepts, build connections, and become
more confident and capable mathematicians.

Can you give an example of a Standard for Mathematical Practice in
action?
Certainly. 'Make sense of problems and persevere in solving them' (SMP 1) is demonstrated when a
student encounters a challenging word problem, reads it carefully, identifies what's being asked, tries
different strategies, and doesn't give up easily, even if their first attempts aren't successful.

How do teachers incorporate the Standards for Mathematical Practice into
their lessons?
Teachers integrate the SMPs by designing tasks that require students to use these practices, posing
questions that encourage deep thinking and explanation, facilitating discussions where students can share
their strategies, and providing opportunities for students to explain their reasoning.

Are the Standards for Mathematical Practice the same across all grade
levels?
Yes, the eight Standards for Mathematical Practice are consistent across all grade levels (K-12). However,
the complexity and expectations for how students demonstrate these practices increase as students progress
through the grades.

What is the difference between a Standard of Mathematical Practice and a
Content Standard?
Content standards define what students should know and be able to do in terms of specific mathematical
topics (e.g., fractions, algebra). Standards for Mathematical Practice describe how students should engage
with mathematical content to develop conceptual understanding and problem-solving abilities.



Additional Resources
Here are 9 book titles related to the Common Core Standards of Mathematical Practice, each starting with
"I" and accompanied by a short description:

1. I Can Reason and Explain My Thinking
This book explores strategies for developing logical arguments and articulating mathematical
understanding. It emphasizes the importance of justifying solutions and engaging in productive discourse
about mathematical concepts. Readers will learn how to move beyond simply finding the answer to
explaining the "why" behind their mathematical processes.

2. I Can Model the World with Mathematics
This title delves into the power of using mathematical representations to understand real-world
phenomena. It showcases how to translate complex situations into mathematical models, analyze them, and
interpret the results. The book provides practical examples of how mathematics can be applied to solve
problems in science, economics, and everyday life.

3. I Can Make Sense of Problems and Persevere
This book focuses on the crucial skill of problem-solving and the resilience needed to tackle challenging
mathematical tasks. It offers techniques for breaking down complex problems, identifying relevant
information, and persisting through difficulties. Readers will gain confidence in their ability to approach
unfamiliar problems and develop effective strategies for finding solutions.

4. I Can Use Precise Language and Definitions
This title highlights the importance of clear and accurate mathematical communication. It guides readers in
understanding and using precise vocabulary, symbols, and definitions to express their mathematical ideas
effectively. The book emphasizes how careful language leads to sound reasoning and prevents
misunderstandings in mathematical contexts.

5. I Can Make and Use Tools Strategically
This book examines how mathematicians choose and utilize appropriate tools to solve problems. It covers a
range of tools, from physical manipulatives to technological resources, and teaches when and how to use
them effectively. Readers will learn to make informed decisions about which tools best support their
mathematical investigations.

6. I Can Look for and Use Patterns
This title explores the fundamental mathematical practice of identifying and analyzing patterns. It
demonstrates how recognizing patterns can lead to deeper understanding, generalization, and the
development of algorithms. The book provides engaging examples that encourage readers to become astute
observers of mathematical structures.

7. I Can Look for and Use Structure
This book delves into the ability to recognize and understand the underlying structures within



mathematical concepts. It shows how understanding properties of numbers, shapes, and equations can
simplify complex problems. Readers will develop an appreciation for how mathematical systems are
organized and how that organization can be leveraged for problem-solving.

8. I Can Continuously Improve My Mathematical Accuracy
This title is dedicated to fostering a growth mindset and commitment to accuracy in mathematics. It
provides strategies for checking work, identifying and correcting errors, and refining mathematical
processes. The book encourages a reflective approach to mathematics, where mistakes are seen as
opportunities for learning and improvement.

9. I Can Abstract and Generalize My Thinking
This book focuses on the sophisticated mathematical practices of abstraction and generalization. It guides
readers in moving from specific examples to broader mathematical principles and in identifying
commonalities across different situations. The aim is to develop the ability to create and apply general rules
and concepts.
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