
8 mathematical teaching practices
8 mathematical teaching practices are essential strategies that enhance
student understanding, engagement, and success in mathematics. These
practices encompass a range of instructional methods designed to promote
critical thinking, problem-solving skills, and conceptual comprehension.
Implementing these effective teaching approaches supports diverse learners
and fosters a positive classroom environment. This article explores eight
proven mathematical teaching practices, detailing their significance and
practical application in educational settings. Educators can leverage these
strategies to improve student achievement and cultivate a deeper appreciation
for mathematics. The following sections provide an organized overview of
these essential teaching practices.

Establishing Clear Mathematical Goals

Implementing Problem-Based Learning

Encouraging Mathematical Discourse

Using Formative Assessment Effectively

Incorporating Manipulatives and Visual Aids

Promoting Collaborative Learning

Connecting Mathematics to Real-World Contexts

Fostering Mathematical Reasoning and Justification

Establishing Clear Mathematical Goals
Setting clear and precise mathematical goals is a foundational teaching
practice crucial for student success. These goals guide instruction, learning
activities, and assessment, ensuring that both teachers and students
understand the expected outcomes. Well-defined goals focus on key
mathematical concepts and skills that students need to master at each grade
level.

Benefits of Clear Goals
Clear mathematical goals provide direction, help prioritize content, and
enable targeted feedback. They empower students to take ownership of their
learning by understanding what they need to achieve.



Strategies for Goal Setting
Teachers should align goals with curriculum standards and communicate them
explicitly at the start of lessons. Breaking down complex objectives into
manageable learning targets enhances comprehension and progress tracking.

Implementing Problem-Based Learning
Problem-based learning (PBL) is a dynamic instructional approach that places
students in the center of the learning process through engaging, meaningful
mathematical problems. PBL encourages active exploration and application of
mathematical concepts.

Characteristics of Problem-Based Learning
PBL tasks are open-ended, require critical thinking, and often have multiple
solution paths. This approach fosters deeper understanding by challenging
students to apply knowledge rather than memorize procedures.

Effective PBL Implementation
Teachers should design real-world problems relevant to student experiences
and scaffold problem-solving steps. Facilitating student collaboration and
discussion during PBL enhances engagement and learning outcomes.

Encouraging Mathematical Discourse
Mathematical discourse involves structured communication among students and
between students and teachers about mathematical ideas. Promoting discourse
helps students articulate their thinking, clarify concepts, and build
reasoning skills.

Types of Mathematical Discourse
Discourse can include explaining solutions, questioning peers, debating
methods, and reflecting on errors. These interactions deepen understanding
and foster a classroom culture of inquiry.

Techniques to Promote Discourse

Use open-ended questions to stimulate discussion.

Encourage students to justify their reasoning.

Facilitate group work that requires sharing and defending ideas.



Model respectful listening and constructive feedback.

Using Formative Assessment Effectively
Formative assessment is an ongoing process that provides immediate feedback
to inform instruction and support student learning. It is a critical practice
in mathematics teaching to identify misconceptions and adjust teaching
strategies promptly.

Examples of Formative Assessment
Techniques include exit tickets, quizzes, observation, and student self-
assessment. These tools help teachers gauge understanding and guide future
lessons.

Integrating Formative Assessment
Effective use involves clear criteria, timely feedback, and opportunities for
students to reflect and improve. Formative assessments should be varied and
embedded seamlessly within instruction.

Incorporating Manipulatives and Visual Aids
Manipulatives and visual aids are tangible tools that support conceptual
learning in mathematics by making abstract ideas concrete. These resources
enhance student engagement and facilitate comprehension of complex concepts.

Types of Manipulatives

Base-ten blocks for place value

Fraction tiles and circles

Geometric shapes and pattern blocks

Number lines and algebra tiles

Benefits of Visual Aids
Visual representations help students see relationships, patterns, and problem
structures clearly. Integrating these tools promotes multisensory learning
and accommodates different learning styles.



Promoting Collaborative Learning
Collaborative learning involves students working together to solve
mathematical problems, share ideas, and construct knowledge collectively.
This practice encourages social interaction and cognitive development.

Advantages of Collaboration
Collaborative learning builds communication skills, exposes students to
diverse perspectives, and deepens understanding through peer explanation and
support.

Implementing Collaborative Activities
Group projects, peer tutoring, and math circles are effective ways to foster
collaboration. Teachers should establish clear roles and expectations to
maximize productivity and inclusivity.

Connecting Mathematics to Real-World Contexts
Relating mathematical concepts to real-world situations enhances relevance
and motivation. This teaching practice helps students see the practical
applications of math in everyday life and various careers.

Examples of Real-World Connections

Using statistics to analyze sports data

Applying geometry in architecture and design

Calculating budgeting and finance scenarios

Exploring measurement in cooking and construction

Benefits of Contextual Learning
Contextualizing math promotes critical thinking and problem-solving by
encouraging students to use mathematics as a tool to address authentic
challenges.

Fostering Mathematical Reasoning and



Justification
Encouraging students to explain and justify their mathematical thinking is a
vital teaching practice that strengthens understanding and critical analysis.
Reasoning skills enable students to make logical connections and validate
their solutions.

Developing Reasoning Skills
Teachers should prompt students to articulate the “why” behind their methods
and solutions. Tasks that require proof, explanation, and argumentation
cultivate these skills.

Impact on Learning
Fostering reasoning helps students internalize mathematical concepts,
improves problem-solving ability, and prepares them for higher-level
mathematics.

Frequently Asked Questions

What are the 8 mathematical teaching practices
recommended for effective instruction?
The 8 mathematical teaching practices include: 1) Establishing mathematics
goals to focus learning, 2) Implementing tasks that promote reasoning and
problem-solving, 3) Using and connecting mathematical representations, 4)
Facilitating meaningful mathematical discourse, 5) Posing purposeful
questions, 6) Building procedural fluency from conceptual understanding, 7)
Supporting productive struggle in learning mathematics, and 8) Eliciting and
using evidence of student thinking.

Why is establishing clear mathematics goals
important in the 8 teaching practices?
Establishing clear mathematics goals helps focus both instruction and student
learning, ensuring that lessons are purposeful and aligned with desired
outcomes. It guides teachers in selecting appropriate tasks and assessments.

How do mathematical tasks that promote reasoning
enhance student learning?
Tasks that promote reasoning encourage students to think deeply, make
connections, and develop problem-solving skills, moving beyond rote
memorization to meaningful understanding.



What role does mathematical discourse play in the 8
teaching practices?
Mathematical discourse allows students to communicate their thinking, clarify
ideas, and learn from peers, fostering a collaborative learning environment
that deepens understanding.

How can teachers effectively use mathematical
representations according to the 8 practices?
Teachers use multiple representations—such as graphs, equations, models, and
drawings—to help students visualize and connect mathematical concepts, making
abstract ideas more concrete.

What is the significance of posing purposeful
questions in math teaching?
Purposeful questions guide students' thinking, prompt deeper understanding,
reveal misconceptions, and encourage exploration of mathematical ideas.

How does building procedural fluency from conceptual
understanding benefit students?
When students develop procedures grounded in conceptual understanding, they
are more flexible, accurate, and capable of applying skills to new problems
rather than just memorizing steps.

What is meant by supporting productive struggle in
mathematics classrooms?
Supporting productive struggle means encouraging students to engage with
challenging problems, persevere through difficulty, and develop resilience
and critical thinking without immediate intervention.

How can teachers elicit and use evidence of student
thinking effectively?
Teachers can use assessments, observations, and student explanations to
understand students' reasoning, identify misconceptions, and tailor
instruction to meet individual learning needs.

How do the 8 mathematical teaching practices align
with modern educational standards?
The 8 teaching practices align closely with standards like the Common Core
State Standards by promoting deep understanding, critical thinking, and



effective communication in mathematics education.

Additional Resources
1. Visible Learning for Mathematics: What Works Best to Optimize Student
Learning
This book explores evidence-based teaching strategies specifically tailored
for mathematics educators. It emphasizes the importance of clear learning
intentions, success criteria, and feedback in improving student outcomes.
Teachers will find practical guidance on how to implement these practices to
make math learning more visible and impactful.

2. Mathematical Mindsets: Unleashing Students' Potential through Creative
Math, Inspiring Messages and Innovative Teaching
Jo Boaler’s book focuses on cultivating a growth mindset in mathematics
classrooms. It highlights teaching practices that encourage risk-taking,
perseverance, and deep conceptual understanding. The book offers tools and
activities that promote student engagement and a love for math.

3. 5 Practices for Orchestrating Productive Mathematics Discussions
This resource provides a framework for planning and facilitating rich math
discussions that deepen student understanding. The five practices help
teachers anticipate student responses, select and sequence solution
strategies, and guide conversations to highlight key mathematical ideas. It
supports educators in making classroom discourse a central part of math
learning.

4. Principles to Actions: Ensuring Mathematical Success for All
Published by the National Council of Teachers of Mathematics, this book
outlines eight effective teaching practices that promote equitable
mathematics learning. It offers research-based recommendations and concrete
examples to help teachers implement these strategies. The focus is on
fostering reasoning, problem solving, and productive struggle in math
classrooms.

5. Teaching Student-Centered Mathematics: Developmentally Appropriate
Instruction for Grades 3-5
This text emphasizes the importance of student-centered approaches in
teaching mathematics. It provides practical lessons and activities that
encourage exploration, reasoning, and communication among elementary
students. The book supports teachers in creating a classroom environment
where students actively construct mathematical understanding.

6. Number Talks: Helping Children Build Mental Math and Computation
Strategies
Number Talks introduces a daily classroom routine that encourages students to
discuss and reason about numbers mentally. The book details strategies for
facilitating conversations that build computational fluency and number sense.
It is an essential resource for teachers looking to develop students’
mathematical thinking through dialogue.



7. Mathematics Formative Assessment: 75 Practical Strategies for Linking
Assessment, Instruction, and Learning
This guide offers a variety of formative assessment techniques designed to
inform and improve math instruction. It helps teachers gather real-time
evidence of student understanding and adjust teaching accordingly. The
strategies support ongoing assessment as a tool to foster deeper mathematical
learning.

8. Intentional Talk: How to Structure and Lead Productive Mathematical
Discussions
Intentional Talk provides educators with methods to design and lead
purposeful math discussions that enhance student reasoning. The book
emphasizes the role of questioning, listening, and responding in building a
collaborative learning community. It equips teachers with language and
techniques to promote meaningful student conversations.

9. Engaging Students in Mathematical Practices: Strategies for Grades 6-12
This book focuses on the integration of the eight mathematical teaching
practices in middle and high school classrooms. It offers instructional
strategies that develop critical thinking, problem solving, and communication
skills. Teachers will find examples and tools to engage students actively in
the math learning process.
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