
research based instructional strategies for
math
research based instructional strategies for math are essential tools for educators aiming to
improve student learning outcomes and foster a deeper understanding of mathematical concepts.
These strategies are grounded in empirical research and proven methodologies that address diverse
learning styles and cognitive processes. Implementing effective instructional approaches helps
educators enhance engagement, retention, and application of math skills across various grade levels.
This article explores a variety of research-based instructional strategies for math, highlighting their
significance, practical applications, and benefits in classroom settings. By integrating these
approaches, teachers can create a more supportive and effective math learning environment. The
following sections detail specific strategies, including explicit instruction, formative assessment,
collaborative learning, and the use of technology.

Explicit Instruction in Mathematics

Formative Assessment Techniques

Collaborative Learning Strategies

Utilizing Technology for Math Instruction

Differentiated Instruction in Math

Explicit Instruction in Mathematics
Explicit instruction is a structured, systematic approach to teaching math that emphasizes clear,
direct teaching of concepts and skills. It involves breaking down complex mathematical ideas into
smaller, manageable steps and providing guided practice with immediate feedback. This method is
supported by extensive research demonstrating its effectiveness in improving student comprehension
and procedural fluency.

Key Components of Explicit Instruction
Explicit instruction in math typically includes the following elements to maximize learning:

Clear learning objectives: Teachers communicate precise goals for each lesson to focus
student attention.

Modeling: Demonstrating problem-solving processes and mathematical reasoning aloud.

Guided practice: Opportunities for students to practice new skills with teacher support.



Independent practice: Allowing students to apply concepts independently to reinforce
mastery.

Feedback and correction: Providing timely feedback to address errors and misconceptions.

Benefits of Explicit Instruction in Math
Research indicates that explicit instruction helps students develop both conceptual understanding
and procedural skills. Its systematic nature reduces cognitive overload and supports learners who
struggle with abstract reasoning. Furthermore, explicit instruction promotes consistency and clarity,
which are crucial for building foundational math skills.

Formative Assessment Techniques
Formative assessment plays a vital role in research based instructional strategies for math by
providing ongoing insights into student learning progress. These assessments help teachers identify
areas of misunderstanding and adjust instruction accordingly to meet student needs.

Common Formative Assessment Methods
Effective formative assessments in math include various techniques designed to gather real-time
data:

Exit tickets: Brief questions or problems completed at the end of a lesson to gauge
understanding.

Think-pair-share: Encouraging students to articulate their reasoning and collaborate in pairs
before sharing with the class.

Quick quizzes: Short, low-stakes quizzes that help monitor skill acquisition.

Observation and questioning: Teachers actively monitor student work and ask probing
questions to assess comprehension.

Self-assessment: Students reflect on their own understanding and identify areas for
improvement.

Impact of Formative Assessment on Math Instruction
Incorporating formative assessment allows teachers to tailor lessons to student needs, promote active
engagement, and foster a growth mindset. Research demonstrates that timely feedback from
formative assessments enhances student achievement and supports effective differentiation in math
classrooms.



Collaborative Learning Strategies
Collaborative learning is a research supported instructional strategy for math that involves students
working together to solve problems, share ideas, and build knowledge collectively. This social
approach encourages communication, critical thinking, and deeper understanding of mathematical
concepts.

Examples of Collaborative Learning in Math
Several collaborative techniques facilitate effective math instruction:

Group problem-solving: Small groups tackle complex math problems, promoting discussion
and multiple solution strategies.

Peer tutoring: Students support each other's learning by explaining concepts and providing
feedback.

Math talk: Structured conversations around math reasoning to articulate thinking processes.

Jigsaw activities: Each student masters a portion of the content and then teaches it to group
members.

Think-aloud protocols: Students verbalize their thought processes during problem-solving.

Advantages of Collaborative Math Learning
Studies reveal that collaboration in math enhances conceptual understanding, builds communication
skills, and increases motivation. Working with peers exposes students to diverse perspectives and
strategies, leading to more robust learning outcomes.

Utilizing Technology for Math Instruction
Integrating technology into math instruction represents a contemporary research based instructional
strategy that leverages digital tools to enhance learning experiences. Technology can provide
interactive, personalized, and adaptive math instruction tailored to individual student needs.

Effective Technology Tools for Math Education
Various technological resources support math teaching and learning:

Interactive whiteboards: Facilitate dynamic demonstrations and student participation.

Math software and apps: Provide practice, tutorials, and instant feedback on math problems.



Online simulations: Allow exploration of mathematical concepts through virtual
manipulatives.

Adaptive learning platforms: Customize content pace and difficulty based on student
performance.

Video tutorials: Offer visual and auditory explanations of complex math topics.

Benefits of Technology Integration in Math Instruction
Research shows that technology enhances engagement, promotes active learning, and supports
differentiated instruction in math. Interactive tools help clarify abstract concepts and offer immediate
feedback, which reinforces learning and builds confidence.

Differentiated Instruction in Math
Differentiated instruction is a research based instructional strategy for math that involves tailoring
teaching approaches to meet diverse learner needs, preferences, and readiness levels. This method
ensures all students have access to appropriate challenges and support.

Strategies for Differentiation in Math
Teachers can implement differentiation through various methods:

Flexible grouping: Organizing students by skill level, interest, or learning style for targeted
instruction.

Tiered assignments: Providing tasks at varying levels of complexity to accommodate different
abilities.

Choice boards: Offering students a menu of activities to select based on their strengths and
interests.

Scaffolded support: Gradually removing assistance as students gain independence.

Multiple representations: Presenting concepts through visual, verbal, and hands-on formats.

Impact of Differentiated Math Instruction
Evidence supports that differentiation improves student engagement, motivation, and achievement
by addressing individual learning profiles. It fosters an inclusive classroom environment where all
learners can thrive and reach their full potential in mathematics.



Frequently Asked Questions

What are research-based instructional strategies for teaching
math?
Research-based instructional strategies for teaching math are evidence-supported methods and
approaches that have been proven effective in enhancing students' mathematical understanding and
skills. Examples include explicit instruction, use of manipulatives, formative assessment, and spaced
practice.

How does explicit instruction improve math learning?
Explicit instruction improves math learning by providing clear, direct teaching of mathematical
concepts and procedures. It involves step-by-step demonstrations, guided practice, and immediate
feedback, which helps students grasp complex ideas more effectively.

What role do manipulatives play in research-based math
instruction?
Manipulatives play a crucial role by allowing students to visualize and physically engage with abstract
math concepts. Research shows that using tools like blocks, counters, or geometric shapes can
deepen conceptual understanding and improve problem-solving skills.

Why is formative assessment important in math education?
Formative assessment is important because it provides ongoing feedback to both teachers and
students about learning progress. This helps identify misconceptions early, allowing for timely
adjustments in instruction to better support student understanding.

How does spaced practice benefit math learning?
Spaced practice benefits math learning by distributing practice sessions over time, which enhances
long-term retention and mastery of math concepts. Research indicates that spacing out practice helps
prevent forgetting and strengthens memory.

Can collaborative learning be considered a research-based
strategy in math instruction?
Yes, collaborative learning is considered a research-based strategy as it encourages students to
discuss, explain, and reason through mathematical problems together. This interaction promotes
deeper understanding and helps develop critical thinking and communication skills.

Additional Resources
1. Visible Learning for Mathematics, Grades K-12: What Works Best to Optimize Student Learning
This book explores John Hattie's research on effective instructional strategies specifically tailored for



mathematics education. It provides educators with evidence-based approaches to identify and
implement techniques that have the highest impact on student achievement. The book emphasizes
the importance of feedback, collaborative learning, and problem-solving in math classrooms,
supported by extensive meta-analyses.

2. Mathematics Formative Assessment: 75 Practical Strategies for Linking Assessment, Instruction,
and Learning
Written by Page Keeley, this book offers actionable strategies for integrating formative assessment
into math instruction. It guides teachers in using assessment data to adapt teaching methods,
ensuring students grasp mathematical concepts deeply. With practical examples and research
backing, the book bridges the gap between assessment and instruction.

3. Teaching Mathematics Through Problem Solving: Grades 6-12
This resource focuses on the research-supported strategy of using problem-solving as the core of
math instruction. It provides a framework for teachers to develop students' critical thinking and
reasoning skills through carefully designed problems. The book also discusses how to scaffold learning
and assess problem-solving abilities effectively.

4. Strategies for Teaching Mathematics: Research-Based Methods for Grades 6-12
This text compiles a variety of instructional strategies grounded in educational research to improve
math teaching practices. It emphasizes differentiated instruction, use of manipulatives, and
technology integration to engage diverse learners. Educators will find techniques for fostering
mathematical understanding and enhancing student motivation.

5. Mathematics Instruction for Students with Learning Difficulties
Focusing on students who face challenges in math, this book presents research-based instructional
strategies tailored to their needs. It covers interventions, scaffolding techniques, and ways to build
foundational skills. The authors combine theory with practical guidance to help educators support
struggling learners effectively.

6. Effective Mathematics Teaching: A Guide for Elementary and Middle School Teachers
This guide synthesizes research on best practices in math instruction from early grades through
middle school. It highlights strategies such as conceptual teaching, use of representations, and
fostering mathematical discourse. The book also addresses assessment and classroom management
to create an optimal learning environment.

7. Mathematics Instruction That Works: A Research-Based Guide for Grades Pre-K-6
Targeted at early childhood and elementary educators, this book outlines instructional strategies
proven to boost math achievement. Drawing on extensive research, it covers topics like number
sense development, problem-solving, and engaging students through hands-on activities. The guide
offers practical advice for aligning instruction with learning goals.

8. Research-Based Strategies for Mathematics Instruction
This comprehensive volume reviews and explains a range of instructional strategies supported by
empirical studies in math education. It includes evidence-based methods for teaching concepts,
procedures, and problem-solving skills. Teachers will benefit from the clear presentation of research
findings and their classroom applications.

9. Building Mathematical Thinking: A Problem-Solving Approach
Emphasizing the cultivation of mathematical thinking, this book presents research-backed
instructional strategies centered on problem-solving. It encourages teachers to design lessons that



promote reasoning, creativity, and conceptual understanding. The text integrates theory with
practice, making it a valuable resource for fostering deep mathematical learning.
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