
five strands of mathematical proficiency

**Understanding the Five Strands of Mathematical Proficiency**

Five strands of mathematical proficiency form the foundation of a deep and well-rounded

understanding of mathematics. Whether you’re a student, educator, or simply curious about math

learning, grasping these strands can transform how you approach problem-solving and mathematical

thinking. These strands represent different but interconnected aspects of mathematical competence,

helping learners to not only perform calculations but also to reason, communicate, and apply

mathematics effectively.

Let’s dive into each strand, exploring what they mean and how they contribute to a robust

mathematical skill set.

What Are the Five Strands of Mathematical Proficiency?

The concept of the five strands of mathematical proficiency was popularized by the National Research

Council in their 2001 report, "Adding It Up." These strands offer a comprehensive framework for

understanding what it means to be proficient in mathematics. They highlight that being good at math is

more than just memorizing formulas or performing calculations quickly.

The five strands include:

1. Conceptual Understanding

2. Procedural Fluency

3. Strategic Competence

4. Adaptive Reasoning

5. Productive Disposition



Each strand plays a unique role, and together, they create a holistic picture of mathematical expertise.

Exploring Each Strand of Mathematical Proficiency

1. Conceptual Understanding: Grasping the Big Picture

Conceptual understanding involves comprehending mathematical concepts, operations, and relations.

This strand is about making sense of the “why” behind mathematical ideas, rather than just the

“how.” When learners develop strong conceptual understanding, they can connect new information

with what they already know, enabling them to tackle unfamiliar problems more easily.

For example, understanding why the distributive property works helps students apply it flexibly across

different problems, instead of just memorizing the rule. Conceptual understanding acts as the

backbone for deeper learning and long-term retention.

2. Procedural Fluency: Mastery of Methods and Processes

Procedural fluency refers to the skillful and efficient execution of mathematical procedures. This

includes knowing how to carry out calculations, algorithms, and other methods accurately and with

ease. It’s important to note that procedural fluency isn’t about rote memorization alone; it also involves

understanding when and why a procedure should be used.

Developing procedural fluency allows learners to perform computations quickly and correctly, freeing

up mental resources to focus on problem-solving and reasoning. For instance, being fluent with

multiplication facts helps students solve complex problems without getting bogged down by basic

calculations.



3. Strategic Competence: Problem-Solving and Planning

Strategic competence is the ability to formulate, represent, and solve mathematical problems. This

strand emphasizes creativity and flexibility in choosing appropriate strategies to tackle challenges.

Rather than relying on one fixed method, learners with strategic competence can analyze a problem,

plan a solution pathway, and adjust their approach as needed.

Encouraging strategic competence helps develop critical thinking and resilience in mathematics.

Whether it’s breaking down a complex word problem or exploring multiple ways to solve an equation,

strategic competence empowers students to navigate uncertainty confidently.

4. Adaptive Reasoning: Logical Thinking and Explanation

Adaptive reasoning involves logical thought, reflection, explanation, and justification. It’s the capacity to

think through problems, make sense of solutions, and communicate mathematical ideas clearly. This

strand supports learners in understanding why a solution works and in evaluating the validity of

different approaches.

An example of adaptive reasoning is explaining why a certain answer is correct or identifying errors in

a solution process. This strand encourages learners to be reflective and thoughtful, qualities essential

not only in math but in everyday decision-making.

5. Productive Disposition: Positive Attitude Toward Mathematics

Productive disposition refers to the habitual inclination to see mathematics as sensible, useful, and

worthwhile, coupled with a belief in diligence and one’s own efficacy. This strand highlights the

emotional and motivational aspects of learning math. Students who develop a productive disposition

are more likely to persevere through challenges and maintain curiosity.



Fostering a positive attitude toward math can transform a learner’s experience. When students believe

they can succeed and that math matters, they engage more deeply and take ownership of their

learning journey.

Why Are These Strands Important for Teaching and Learning?

Understanding the five strands of mathematical proficiency provides valuable insights for educators

designing effective instruction. Instead of focusing solely on getting correct answers, teachers can

create learning experiences that balance conceptual understanding with procedural practice and

problem-solving.

For example, lessons might begin with exploring math concepts through hands-on activities before

moving into procedural drills. Encouraging students to explain their reasoning and reflect on their

problem-solving strategies nurtures adaptive reasoning and strategic competence. Meanwhile,

cultivating a classroom culture that celebrates effort and curiosity helps build productive disposition.

Integrating the Strands in Everyday Math Practice

Here are some practical tips for learners and educators to weave the five strands into daily math

activities:

Ask “Why?” questions: Push beyond memorization by exploring reasons behind mathematical

rules.

Practice procedures with understanding: Don’t just drill algorithms; connect them to concepts.

Encourage multiple solutions: Promote strategic thinking by welcoming different problem-solving

methods.



Explain and justify answers: Build adaptive reasoning by having learners articulate their thought

process.

Celebrate effort and growth: Strengthen productive disposition through positive feedback and a

growth mindset.

By embedding these practices, learners develop a balanced proficiency that prepares them for

complex mathematical challenges.

The Interconnected Nature of Mathematical Proficiency

It’s important to recognize that the five strands don’t function in isolation. Instead, they intertwine to

support overall mathematical competence. For instance, strong conceptual understanding can enhance

procedural fluency because when you understand why a procedure works, you’re less likely to make

mistakes. Similarly, productive disposition influences how willing a learner is to engage in strategic

problem-solving and reflective reasoning.

This interconnectedness means that educators and learners benefit from a holistic approach to math

education. Addressing just one or two strands might lead to gaps in understanding or confidence,

whereas balanced development fosters well-rounded skill and appreciation for mathematics.

Final Thoughts on the Five Strands of Mathematical

Proficiency

Embracing the five strands of mathematical proficiency offers a richer perspective on what it means to

be mathematically skilled. It shifts the focus from rote memorization and speed to deeper



understanding, thoughtful problem-solving, and a positive mindset. Whether you’re tackling algebra,

geometry, or everyday math problems, cultivating these strands can make the journey more

meaningful and successful.

By focusing on conceptual understanding, procedural fluency, strategic competence, adaptive

reasoning, and productive disposition, learners can unlock their full potential and develop a lifelong

appreciation for the beauty and utility of mathematics.

Frequently Asked Questions

What are the five strands of mathematical proficiency?

The five strands of mathematical proficiency are conceptual understanding, procedural fluency,

strategic competence, adaptive reasoning, and productive disposition.

Why is conceptual understanding important in mathematical

proficiency?

Conceptual understanding is important because it allows learners to grasp mathematical concepts,

operations, and relations, enabling them to apply knowledge flexibly and make connections between

ideas.

How does procedural fluency contribute to mathematical proficiency?

Procedural fluency involves the skillful and efficient execution of mathematical procedures, which

supports accurate problem solving and frees cognitive resources for higher-level thinking.

What role does strategic competence play in mathematics learning?

Strategic competence is the ability to formulate, represent, and solve mathematical problems, which is

essential for tackling unfamiliar or complex mathematical challenges.



Can you explain adaptive reasoning in the context of mathematical

proficiency?

Adaptive reasoning refers to logical thinking, reflection, and explanation of mathematical ideas,

enabling learners to justify solutions and make sense of mathematical arguments.

What is meant by productive disposition in mathematics?

Productive disposition is a habitual inclination to see mathematics as sensible, useful, and worthwhile,

coupled with a belief in diligence and one's own efficacy in doing mathematics.

How do the five strands of mathematical proficiency interrelate?

The five strands are interconnected; for example, conceptual understanding supports procedural

fluency, while strategic competence and adaptive reasoning rely on solid understanding and fluency,

all underpinned by a productive disposition.

How can educators use the five strands of mathematical proficiency to

improve teaching?

Educators can design instruction that balances and integrates the five strands, ensuring students

develop deep understanding, skills, problem-solving abilities, reasoning, and positive attitudes toward

mathematics.

Additional Resources

Five Strands of Mathematical Proficiency: An In-Depth Exploration

five strands of mathematical proficiency represent a foundational framework that has reshaped how

educators, researchers, and policymakers approach mathematics education. Originating from the

influential work of the National Research Council in their 2001 report, "Adding It Up," these strands



collectively define the multifaceted nature of mathematical competence. Understanding this model is

crucial for developing instructional strategies, assessment tools, and curricula that foster

comprehensive mathematical growth in learners.

Understanding the Five Strands of Mathematical Proficiency

At its core, the concept of five strands of mathematical proficiency encapsulates the diverse skills and

understandings necessary for effective mathematical reasoning and problem-solving. Instead of

viewing mathematical ability as a monolithic skill, the model breaks it down into five interconnected

domains:

1. Conceptual Understanding

Conceptual understanding involves grasping mathematical concepts, operations, and relations. This

strand emphasizes comprehension over rote memorization, allowing learners to see the "why" behind

mathematical procedures. For example, understanding why the distributive property works enables

students to apply it flexibly in various contexts rather than just memorizing its formula.

This strand is critical because it lays the groundwork for higher-order thinking. Research indicates that

students with strong conceptual understanding are more adept at transferring knowledge to new

problems, which is essential in real-world applications and advanced mathematics.

2. Procedural Fluency

Procedural fluency refers to the skillful execution of mathematical procedures with accuracy, efficiency,

and flexibility. It is the ability to carry out algorithms and calculations correctly and appropriately. For

instance, being fluent in multiplication algorithms or fraction operations enables learners to solve



problems efficiently.

While some educational approaches have traditionally prioritized procedural fluency, contemporary

perspectives advocate for balancing it with conceptual understanding. Excessive focus on procedures

without understanding can lead to fragile knowledge that does not withstand unfamiliar problems.

3. Strategic Competence

Strategic competence is the ability to formulate, represent, and solve mathematical problems. This

strand involves problem-solving skills, such as selecting appropriate strategies and adapting them as

needed. It reflects a student's capacity to navigate complex or novel mathematical challenges.

Developing strategic competence is vital for fostering mathematical creativity and resilience. It

encourages learners to think critically, explore multiple pathways, and reason through problems rather

than relying on memorized steps.

4. Adaptive Reasoning

Adaptive reasoning encompasses logical thought, reflection, explanation, and justification. It is the

capacity to think through problems, make connections, and articulate reasoning clearly. This strand

supports learners in examining the validity of solutions and understanding the underlying principles.

Incorporating adaptive reasoning into mathematics education promotes deeper learning and critical

thinking. It aligns closely with mathematical communication and argumentation skills, which are

increasingly recognized as essential in 21st-century education.



5. Productive Disposition

Productive disposition refers to the habitual inclination to see mathematics as sensible, useful, and

worthwhile, coupled with a belief in diligence and one’s own efficacy in solving mathematical problems.

This motivational and attitudinal strand influences how learners approach challenges and persist in the

face of difficulty.

Research has shown that students who develop a positive productive disposition are more likely to

engage meaningfully with mathematics and achieve higher levels of proficiency.

Interrelation and Significance of the Five Strands

An essential aspect of the five strands of mathematical proficiency is their interconnectedness. No

single strand operates in isolation; rather, they complement and reinforce one another. For example,

conceptual understanding supports procedural fluency by providing a rationale for procedures, while

strategic competence often relies on adaptive reasoning to evaluate problem-solving approaches.

This holistic perspective challenges traditional instructional methods that might prioritize procedural

fluency at the expense of other strands. Instead, a balanced approach ensures that learners become

not only skilled calculators but also thoughtful problem solvers and confident mathematical thinkers.

Implications for Teaching and Curriculum Design

Incorporating the five strands into educational practice demands careful curriculum design and

instructional strategies. Teachers are encouraged to create learning experiences that:

Promote conceptual understanding through manipulatives, visual models, and real-world



contexts.

Develop procedural fluency via practice that emphasizes accuracy and flexibility.

Encourage strategic competence by presenting open-ended problems and fostering exploration.

Enhance adaptive reasoning by prompting students to explain their thinking and critique

solutions.

Foster productive disposition by creating supportive environments that build confidence and

value persistence.

Such integrative approaches are increasingly embedded in standards like the Common Core State

Standards for Mathematics (CCSSM), which emphasize mathematical practices that align closely with

the five strands.

Assessment Considerations

Assessment tools that reflect the five strands of mathematical proficiency must go beyond traditional

testing of rote procedures. Effective assessments include tasks that measure conceptual

understanding, problem-solving strategies, reasoning abilities, and student attitudes toward

mathematics.

Performance-based assessments, formative evaluations, and reflective tasks are examples of methods

that capture the complexity of mathematical proficiency. This comprehensive assessment approach

supports more personalized feedback and guides instructional adjustments.



Challenges and Opportunities in Implementing the Five Strands

Despite its theoretical appeal, operationalizing the five strands of mathematical proficiency in diverse

educational settings faces challenges. Teachers may require professional development to integrate

these strands effectively, especially in classrooms with varied learner needs.

Furthermore, educational systems that emphasize standardized testing often prioritize procedural

fluency, potentially neglecting other strands. Balancing accountability pressures with comprehensive

mathematics education remains an ongoing policy challenge.

However, the framework also offers significant opportunities. Advances in educational technology

enable dynamic and interactive learning experiences that target multiple strands simultaneously. For

example, adaptive learning software can provide conceptual explanations, procedural drills, and

problem-solving scenarios tailored to individual learners.

Additionally, growing recognition of the importance of mathematical mindset and motivation aligns with

the productive disposition strand, encouraging holistic development.

Comparative Perspectives

International comparisons of mathematics education often reveal differences in emphasis on these

strands. For instance, some high-achieving countries in the OECD’s PISA assessments focus heavily

on strategic competence and adaptive reasoning, integrating problem-solving and reasoning into daily

instruction.

Conversely, systems that lean toward procedural fluency without fostering conceptual understanding

and reasoning may see limited transfer of skills. Understanding these differences through the lens of

the five strands can inform policy reforms and educational improvements globally.



The five strands of mathematical proficiency thus serve as a valuable analytical tool for evaluating and

enhancing mathematics education worldwide.

The ongoing dialogue among educators, researchers, and policymakers around these strands

underscores their relevance. As mathematics education continues to evolve to meet the demands of a

rapidly changing world, the five strands remain a guiding framework for cultivating mathematically

proficient individuals capable of critical thinking, innovation, and lifelong learning.

Five Strands Of Mathematical Proficiency

  five strands of mathematical proficiency: Mathematical Proficiency for All Students: Toward
a Strategic Research and Development Program in Mathematics Education Deborah Loewenberg,
2003-04-15 A clear need exists for substantial improvement in mathematics proficiency in U.S.
schools. The RAND Mathematics Study Panel was convened to inform the U.S. Department of
Education's Office of Educational Research and Improvement on ways to improve the quality and
usability of education research and development (R&D). The panel identified three areas for focused
R&D: development of teachers' mathematical knowledge used in teaching; teaching and learning of
skills needed for mathematical thinking and problem-solving; and teaching and learning of algebra
from kindergarten through the 12th grade.
  five strands of mathematical proficiency: Whose Math Is It? Joseph Michael Assof,
2024-07-31 Foster Confidence and Ownership in Every Math Student When it comes to math, does it
feel like some students embrace problem-solving with agency and ownership while others are
confused—or simply along for the ride? How do educators bridge that divide to develop competence,
confidence, and ownership in every student? The answers lie in establishing clear and effective
measures for success. Steeped in the principles of success criteria, Whose Math Is It? provides
educators with everything they need to create a classroom environment where students feel
empowered to step up and take the lead. Divided into two parts, this must-read guide first defines
what success looks like for math students, then provides the research-based best practices teachers
can use to help students take control of their learning. Learn how to: Define and establish effective
success criteria in a mathematics classroom Implement a variety of strategies to support student
ownership and success Develop class-wide social norms specific to math Promote metacognition
through self-regulated learning, self-assessment, and feedback Reinforce student ownership through
structured peer interactions and collaboration Whose Math Is It? is an essential resource for K-12
math teachers who want to empower their students to actively own their mathematics learning. By
emphasizing the importance of success criteria, promoting self-regulated learning, and developing
math-specific social norms, this book provides practical strategies for creating an environment
where when asked, Whose math is it? every student can emphatically respond: My math!
  five strands of mathematical proficiency: The Elements of Creativity and Giftedness in
Mathematics B. Sriraman, Kyeong Hwa Lee, 2011-07-23 The Elements of Creativity and Giftedness
in Mathematics edited by Bharath Sriraman and KyeongHwa Lee covers recent advances in
mathematics education pertaining to the development of creativity and giftedness. The book is
international in scope in the “sense” that it includes numerous studies on mathematical creativity
and giftedness conducted in the U.S.A, China, Korea, Turkey, Israel, Sweden, and Norway in

https://santacruzdance.org/archive-th-193/five-strands-of-mathematical-proficiency.pdf


addition to cross-national perspectives from Canada and Russia. The topics include problem -posing,
problem-solving and mathematical creativity; the development of mathematical creativity with
students, pre and in-service teachers; cross-cultural views of creativity and giftedness; the
unpacking of notions and labels such as high achieving, inclusion, and potential; as well as the
theoretical state of the art on the constructs of mathematical creativity and giftedness. The book
also includes some contributions from the first joint meeting of the American Mathematical Society
and the Korean Mathematical Society in Seoul, 2009. Topics covered in the book are essential
reading for graduate students and researchers interested in researching issues and topics within the
domain of mathematical creativity and mathematical giftedness. It is also accessible to pre-service
and practicing teachers interested in developing creativity in their classrooms, in addition to
professional development specialists, mathematics educators, gifted educators, and psychologists.
  five strands of mathematical proficiency: SNAP Solution Kirk Savage, Jonathan Ferris, Tom
Hierck, 2024-07-02 Changing students’ attitudes about math and assessing number sense begins
with shifting the teacher’s attitude and approach. Learn how the authors dispel the common myth
that student apathy in mathematics class is inevitable. Math teachers can use the student numeracy
assessment and practice (SNAP) approach to address the five strands of mathematical proficiency,
promote thinking, and ignite a sense of wonder in their students. K–8 teachers can utilize this book
to: Use the SNAP approach to help students learn number sense Address each SNAP skill from
kindergarten, primary, and intermediate teachers’ perspectives Apply the SNAP method within the
response to intervention model Learn the five strands of mathematical proficiency aligned with each
SNAP skill Access templates and other resources Contents: Introduction Chapter 1: Exploring the
SNAP Chapter 2: Looking at Number Sense Foundations Chapter 3: Understanding the Five Strands
of Mathematical Proficiency Chapter 4: Implementing the SNAP With Beginning Mathematicians
Chapter 5: Understanding How SNAP Supports Response to Intervention Chapter 6: Rubrics,
Assessment, and Competency-Based Learning Chapter 7: School and District Implementation
Epilogue: Final Word Appendix: Resources to Support Number Sense References and Resources
Index
  five strands of mathematical proficiency: Modeling Mathematical Ideas Jennifer M. Suh,
Padmanabhan Seshaiyer, 2016-12-27 Modeling Mathematical Ideas combining current research and
practical strategies to build teachers and students strategic competence in problem solving.This
must-have book supports teachers in understanding learning progressions that addresses conceptual
guiding posts as well as students’ common misconceptions in investigating and discussing important
mathematical ideas related to number sense, computational fluency, algebraic thinking and
proportional reasoning. In each chapter, the authors opens with a rich real-world mathematical
problem and presents classroom strategies (such as visible thinking strategies & technology
integration) and other related problems to develop students’ strategic competence in modeling
mathematical ideas.
  five strands of mathematical proficiency: The Language of Mathematics Education
Shannon W. Dingman, Laura B. Kent, Kim K. McComas, Cynthia C. Orona, 2019-08-26 The Language
of Mathematics Education: An Expanded Glossary of Key Terms and Concepts in Mathematics
Teaching and Learning offers mathematics teachers, mathematics education professionals and
students a valuable resource in which common terms are defined and expounded upon in short essay
format. The shared vocabulary and terminology relating to mathematics teaching and learning, and
used by mathematics educators is an essential component of work conducted in the field. The
authors provide an overview of more than 100 terms commonly used in mathematics teaching and
learning. Each term is defined and is followed by a short overview of the concept under discussion
that includes several bibliographic references the reader can use for further investigation. In
addition to terms specific to the domain of mathematics education, select key terms common across
all fields of education (e.g., curriculum, epistemology, metacognition) are included. The goal for this
book is to serve as a resource for those entering the field as they navigate the language and
terminology of mathematics education and as an asset for more established professionals who wish



to gain additional insights into these ideas.
  five strands of mathematical proficiency: Teaching by Design in Elementary Mathematics,
Grades K�1 Jennifer Stepanek, Melinda Leong, Linda Griffin, 2010-11-16 Strengthen your
mathematics lessons through collaborative planning Teaching by Design in Elementary Mathematics
is a series of comprehensive professional development guides that help teachers investigate how
students learn. Grounded in the latest research, this book is one of three volumes focused on
grade-appropriate number and operations topics aligned with the Common Core State Standards.
The capstone activity of each book guides the group through the co-creation and implementation of
a prototype lesson. The teacher teams then evaluate the impact of the lesson on student learning
and work together to revise it for maximum effectiveness. Through the process, teachers develop:
Deeper content knowledge of important mathematical concepts Improved understanding of how
students learn these mathematical ideas A stronger foundation for developing effective lessons and
improving instruction Enhanced collaboration skills Each volume includes a large assortment of
reproducible handouts as well as built-in facilitation notes. Teachers will also find helpful resources
that address the issue of finding time for school-based professional development and teacher
collaboration.
  five strands of mathematical proficiency: Teaching by Design in Elementary
Mathematics, Grades 2�3 Jennifer Stepanek, Melinda Leong, Linda Griffin, 2010-11-19 This
professional learning programme for Key Stage 2 mathematics teaching is grounded in the latest
research on the characteristics of effective professional development. The materials help teachers: -
deepen their content knowledge for important mathematical concepts in their grade - increase their
understanding of how students learn these mathematical ideas - use their knowledge to develop
effective lessons and improve instruction - enhance their collaboration skills. The mathematical
content of Teaching by Design in Mathematics matches content topics in number and operations
identified for each grade by the NCTM Curriculum Focal Points. The culminating activity of the
programme is the co-creation of a prototype lesson which is taught to students by team members;
the team then investigates the impact of the lesson on student learning. The cycle of investigating,
planning, teaching, observing, debriefing, and revising a lesson together contributes to a climate of
continuous professional learning.
  five strands of mathematical proficiency: Word Problem Workshop Mona Iehl, 2025-10-24
Dive into Word Problem Workshop, a daily routine for building confident problem solvers and
transforming your classroom into a student-centered environment for mathematical exploration and
learning. With a simple yet powerful structure, elementary math teacher and coach Mona Iehl
supports educators as they set up and facilitate the five steps of Word Problem Workshop: Launch
Grapple Share Discuss Reflect Inside the pages of Word Problem Workshop: 5 Steps to Creating a
Classroom of Problem Solvers, you will discover: A step-by-step guide to a daily routine for solving
word problems Practical strategies for building an intentional math community of problem solvers
Structures to plan effectively and efficiently with a goal in mind Facilitator moves that help teachers
embody the “guide on the side” role, letting students' thinking take the lead Reflection practices to
make learning stick With the practices found in this book, you will be able to make word problems
(and all of math class!) more productive and more enjoyable for teachers and students alike!
  five strands of mathematical proficiency: Teaching by Design in Elementary
Mathematics, Grades 4�5 Melinda Leong, Jennifer Stepanek, Linda Griffin, 2010-12 This
professional learning programme for Key Stage 3 mathematics teaching is grounded in the latest
research on the characteristics of effective professional development. The materials help teachers: -
deepen their content knowledge for important mathematical concepts in their grade - increase their
understanding of how students learn these mathematical ideas - use their knowledge to develop
effective lessons and improve instruction - enhance their collaboration skills. The mathematical
content of Teaching by Design in Mathematics matches content topics in number and operations
identified for each grade by the NCTM Curriculum Focal Points. The culminating activity of the
programme is the co-creation of a prototype lesson which is taught to students by team members;



the team then investigates the impact of the lesson on student learning. The cycle of investigating,
planning, teaching, observing, debriefing, and revising a lesson together contributes to a climate of
continuous professional learning.
  five strands of mathematical proficiency: The Mathematical Education of Teachers II
Conference Board of the Mathematical Sciences, 2012 This report is a resource for those who teach
mathematics and statistics to PreK-12 mathematics teachers, both future teachers and those who
already teach in our nation's schools. The report makes recommendations for the mathematics that
teachers should know and how they should come to know that mathematics. It urges greater
involvement of mathematicians and statisticians in teacher education so that the nation's
mathematics teachers have the knowledge, skills, and dispositions needed to provide students with a
mathematics education that ensures high school graduates are college- and career-ready as
envisioned by the Common Core State Standards. This report draws on the experience and
knowledge of the past decade to: Update the 2001 Mathematical Education of Teachers report's
recommendations for the mathematical preparation of teachers at all grade levels: elementary,
middle, and high school. Address the professional development of teachers of mathematics. Discuss
the mathematical knowledge needed by teachers at different grade levels and by others who teach
mathematics such as elementary mathematics specialists, special education teachers, and early
childhood educators. Each of the MET II writers is a mathematician, statistician, or mathematics
educator with substantial expertise and experience in mathematics education. Among them are
principal investigators for Math Science Partnerships as well as past presidents and chairs of the
American Statistical Association, Association of Mathematics Teacher Educators, Association of
State Supervisors of Mathematics, Conference Board of the Mathematical Sciences, and National
Council of Teachers of Mathematics. The audience for this report includes all who teach
mathematics to teachers--mathematicians, statisticians, and mathematics educators--and all who are
responsible for the mathematical education of teachers--department chairs, educational
administrators, and policy-makers at the national, state, school-district, and collegiate levels.
  five strands of mathematical proficiency: Designing Effective Math Interventions Jessica
Hunt, Jenny Ainslie, 2021-08-12 Design effective, learner-driven math interventions with this
accessible and thought-provoking guidebook. Learn how to set up instruction to promote
participation and understanding, plan purposeful, targeted tasks, develop student thinking, and
create tools to assess student work in a way that measures learning, not just performance. Chapters
explore questions that educators frequently struggle with when designing interventions, offering
user-friendly research and evidence-based strategies to help overcome common hurdles. This book is
essential reading for anyone seeking an adaptive approach to Tier 2 and 3 interventions that
positions struggling students as competent learners.
  five strands of mathematical proficiency: Lesson Imaging in Math and Science Michelle
Stephan, David Pugalee, Julie Cline, Chris Cline, 2016-10-26 From respected voices in STEM
education comes an innovative lesson planning approach to help turn students into problem solvers:
lesson imaging. In this approach, teachers anticipate how chosen activities will unfold in real
time—what solutions, questions, and misconceptions students might have and how teachers can
promote deeper reasoning. When lesson imaging occurs before instruction, students achieve lesson
objectives more naturally and powerfully. A successful STEM unit attends to activities, questions,
technology, and passions. It also entails a careful detailed image of how each activity will play out in
the classroom. Lesson Imaging in Math and Science presents teachers with * A process of thinking
through the structure and implementation of a lesson * A pathway to discovering ways to elicit
student thinking and foster collaboration * An opportunity to become adept at techniques to avoid
shutting down the discussion—either by prematurely giving or acknowledging the “right” answer or
by casting aside a “wrong” answer Packed with classroom examples, lesson imaging templates, and
tips on how to start the process, this book is sure to help teachers anticipate students’ ideas and
questions and stimulate deeper learning in science, math, engineering, and technology.
  five strands of mathematical proficiency: Multilingual Learners and Academic



Literacies Daniella Molle, Edynn Sato, Timothy Boals, Carol A. Hedgspeth, 2015-03-05 Shifting the
discourse from a focus on academic language to the more dynamic but less researched construct of
academic literacies, this volume addresses three key questions: • What constitutes academic
literacy? • What does academic literacy development in adolescent multilingual students look like
and how can this development be assessed? • What classroom contexts foster the development of
academic literacies in multilingual adolescents? The contributing authors provide divergent
definitions of academic literacies and use dissimilar theoretical and methodological approaches to
study literacy development. Nevertheless, all chapters reflect a shared conceptual framework for
examining academic literacies as situated, overlapping, meaning-making practices. This framework
foregrounds students’ participation in valued disciplinary literacy practices. Emphasized in the new
college and career readiness standards, the notion of disciplinary practices allows the contributing
authors to bridge the language/content dichotomy, and take a more holistic as well as nuanced view
of the demands that multilingual students face in general education classrooms. The volume also
explores the implications of the emphasis on academic literacy practices for classroom instruction,
research, and policy.
  five strands of mathematical proficiency: Teaching and Learning Mathematics Online James
P. Howard, II, John F. Beyers, 2020-05-10 Online education has become a major component of
higher education worldwide. In mathematics and statistics courses, there exists a number of
challenges that are unique to the teaching and learning of mathematics and statistics in an online
environment. These challenges are deeply connected to already existing difficulties related to math
anxiety, conceptual understanding of mathematical ideas, communicating mathematically, and the
appropriate use of technology. Teaching and Learning Mathematics Online bridges these issues by
presenting meaningful and practical solutions for teaching mathematics and statistics online. It
focuses on the problems observed by mathematics instructors currently working in the field who
strive to hone their craft and share best practices with our professional community. The book
provides a set of standard practices, improving the quality of online teaching and the learning of
mathematics. Instructors will benefit from learning new techniques and approaches to delivering
content. Features Based on the experiences of working educators in the field Assimilates the latest
technology developments for interactive distance education Focuses on mathematical education for
developing early mathematics courses
  five strands of mathematical proficiency: RTI in the Classroom Rachel Brown-Chidsey,
Louise Bronaugh, Kelly McGraw, 2012-09-26 Written expressly for teachers, this book is jam-packed
with tools and strategies for integrating response to intervention (RTI) into everyday instruction in
grades K-5. Numerous real-world examples connect RTI concepts to what teachers already know to
help them provide effective instruction for all students, including struggling learners. Drawing on
extensive classroom experience, the authors: *Present color-coded intervention recipes for all three
tiers of RTI implementation. *Provide hands-on tools and 50 reproducibles, with a large format and
sturdy spiral binding for ease of use. *Explain the core features of RTI and what they look like in
action. *Describe evidence-based instructional methods for reading, writing, math, and behavior.
*Show how to fit assessment and progress monitoring into the busy school day.
  five strands of mathematical proficiency: Adding It Up National Research Council, Division
of Behavioral and Social Sciences and Education, Center for Education, Mathematics Learning Study
Committee, 2001-11-13 Adding It Up explores how students in pre-K through 8th grade learn
mathematics and recommends how teaching, curricula, and teacher education should change to
improve mathematics learning during these critical years. The committee identifies five
interdependent components of mathematical proficiency and describes how students develop this
proficiency. With examples and illustrations, the book presents a portrait of mathematics learning:
Research findings on what children know about numbers by the time they arrive in pre-K and the
implications for mathematics instruction. Details on the processes by which students acquire
mathematical proficiency with whole numbers, rational numbers, and integers, as well as beginning
algebra, geometry, measurement, and probability and statistics. The committee discusses what is



known from research about teaching for mathematics proficiency, focusing on the interactions
between teachers and students around educational materials and how teachers develop proficiency
in teaching mathematics.
  five strands of mathematical proficiency: Approaches to Learning and Teaching
Mathematics Charlie Gilderdale, Alison Kiddle, Ems Lord, Becky Warren, Fran Watson, 2017-08-31
A subject-specific guide for teachers to supplement professional development and provide resources
for lesson planning. Approaches to learning and teaching Mathematics is the result of close
collaboration between Cambridge University Press and Cambridge International Examinations.
Considering the local and global contexts when planning and teaching an international syllabus, the
title presents ideas for Mathematics with practical examples that help put theory into context.
Teachers can download online tools for lesson planning from our website. This book is ideal support
for those studying professional development qualifications or international PGCEs.
  five strands of mathematical proficiency: Helping Children Learn Mathematics National
Research Council, Division of Behavioral and Social Sciences and Education, Center for Education,
Mathematics Learning Study Committee, 2002-07-31 Results from national and international
assessments indicate that school children in the United States are not learning mathematics well
enough. Many students cannot correctly apply computational algorithms to solve problems. Their
understanding and use of decimals and fractions are especially weak. Indeed, helping all children
succeed in mathematics is an imperative national goal. However, for our youth to succeed, we need
to change how we're teaching this discipline. Helping Children Learn Mathematics provides
comprehensive and reliable information that will guide efforts to improve school mathematics from
pre-kindergarten through eighth grade. The authors explain the five strands of mathematical
proficiency and discuss the major changes that need to be made in mathematics instruction,
instructional materials, assessments, teacher education, and the broader educational system and
answers some of the frequently asked questions when it comes to mathematics instruction. The book
concludes by providing recommended actions for parents and caregivers, teachers, administrators,
and policy makers, stressing the importance that everyone work together to ensure a mathematically
literate society.
  five strands of mathematical proficiency: Math Games: Getting to the Core of Conceptual
Understanding ebook Ted H. Hull, Ruth Harbin Miles, 2013-04-01 Focus on the teaching and
learning of mathematics through the use of games. Based on current research and correlated to
College and Career Readiness and other state standards, this resource provides both teachers and
students with rich opportunities to engage in the Standards for Mathematical Practice. Each
concept-building game supports students' learning and understanding concepts. Games are provided
in the following categories: Counting and Cardinality; Operations and Algebraic Thinking;
Expressions and Equations; Functions; Numbers and Operations in Base Ten; Numbers and
Operations--Fractions; The Number System; Ratio and Proportional Relationships; Measurement and
Data; Geometry; and Statistics and Probability.
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