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Modern Math Tasks to Provoke Transformational Thinking: 
Grades 6–8
Edited by Joe Champion
Students in grades 6–8 are developing greater capacity for problem solving 
and are beginning to develop as proportional reasoners. This new volume 
presents carefully crafted tasks that nurture multi-disciplinary literacies, 
including ecological and cultural literacies.
$39.95 | © 2025 | 978-1-68054-090-1 | 150 pp.

MODERN MATH TASKS  
TO PROVOKE 
TRANSFORMATIONAL  
THINKING
GRADES 6–8

M
odern M

ath Tasks to Provoke Transform
ational Thinking                      Grades 6–8                 CHAM

PION

Prepare Your Students to Become Global Citizens! 

Students in Grades 6–8 are developing greater capacity for problem solving, and are beginning to 
develop as proportional reasoners. They seek more independence and their relationships with peers 
mature. Modern Math Tasks to Provoke Transformational Thinking presents carefully crafted tasks 
that nurture multi-disciplinary literacies including environmental, financial, and civic. 

From climate change to systemic injustices, the need for multidisciplinary problem-solving skills has 
never been greater. These innovative tasks bridge the gap between traditional siloed education and 
the real-world problems we encounter daily. By emphasizing mathematical modeling, data analysis, 
and cross-disciplinary thinking, they empower students to tackle complex issues and become global 
citizens ready to shape a brighter future.

Topics and Tasks include:

 Investigating Trends in the World Around Us: Using Data and Statistics to Examine  
the Environment

 What Makes Wages Fair? Understanding Fair Compensation Through Expressions  
and Equations

 How Can We Use Time to Support Wellness? Examining Time Data Using Number Systems

 How Can We Effect Change? Learning About Advocacy With Ratios and Proportions

 Through the Ages: A Historical Look at Art With Geometric Shapes

Empower your students to become transformational thinkers to  
shape their communities and tackle global challenges head on!

16139

ABOUT THE EDITORS

SERIES EDITOR
Rick A. Hudson began his career as a high school mathematics teacher and now serves 
as Professor and Chair of Mathematical Sciences at the University of Southern Indiana. His 
research focuses on the teaching and learning of data analysis and statistics and issues in 
the professional education of teachers. He also serves of the Vice President of Professional 
Learning for the Association of Mathematics Teacher Educators.

EDITED BY:
Joe Champion is a Professor of Mathematics at Boise State University. He teaches math-
ematics and statistics courses and works with K–12 teachers. Dr. Champion leads several 
funded projects in schools, with a focus on effective instruction in grades 6–8, especially 
for building students’ modeling and data analysis literacy.

EDITED BY  
Joe Champion

Rick A. Hudson, Series Editor

MathTasks_6-8_Fullcover.indd   1MathTasks_6-8_Fullcover.indd   1 7/29/24   2:41 PM7/29/24   2:41 PM

NEW RELEASES

Math Trajectories for Young Learners
DeAnn Huinker and Melissa Hedges
This book provides a clear, practical guide to early childhood mathematics that 
blends research with classroom-ready strategies. Through anecdotes, illustra-
tive videos, and assessment protocols, they show how learning trajectories and 
formative assessment can transform teaching and learning.
$39.95 | © 2025 | 978-1-68054-034-5 | 292 pp.

  

 
 

 

  

 
 

 

DeAnn Huinker  
and Melissa Hedges

MATH TRAJECTORIES 
for YOUNG LEARNERS

Foreword by  
Douglas H. Clements  

and Julie Sarama

Powerful Mathematicians Who Changed the Word from A to Z
Edited by Christa Johnson
Take a vibrant journey through the lives of 26 influential mathematicians 
whose ideas have shaped the way we understand the world. From ancient 
innovators to modern pioneers, this book highlights the diverse contributions 
of figures such as Benjamin Banneker, Ada Lovelace, Maryam Mirzakhani,  
and Dorothy Vaughan.
$84.95 | © 2025 | 978-1-68054-070-3 | 416 pp.

See page 18 for more information on the Powerful Mathematicians series. 

See page 16 for more information on the Modern Math Tasks series. 

Teaching Mathematics Through Problem Solving: K–8,  
Expanded Edition
NCTM
This newly expanded edition bridges research and practice to show how 
problem-based instruction can transform learning. Building on the central 
focus of the best-selling first edition, it brings forward the original authors’ 
vision for teaching through problem solving, enriched with fresh context, 
current research, and expert insights. 

$38.95 | © 2025 | 978-1-68054-150-2| 196 pp. 

Students learn mathematics best through an intentional 
balance of solving problems, analyzing solution methods, 
and synthesizing key information at just the right time. 
However, for many reasons, this balance often tips toward 
telling students too quickly how to solve problems. Educators, 
therefore, must reconsider how to allow students to do more 
of the mathematical work.

This edition of Teaching Mathematics through Problem Solving, 
bridges research and classroom practice to provide a holistic 
view of problem-based math instruction. Inside you’ll find 
the following: 

• A clear picture of problem-based learning, supported by 
classroom examples and educator insights

• Practical suggestions for supporting problem solving, 
understanding and leveraging student thinking, fostering 
a mathematical community, integrating technology, and 
ensuring access to grade-level mathematics 

• Guidance and resources that math leadership can use 
to move toward a problem-based approach and support 
ongoing implementation

• Talk About It  and  Try It  features with prompts for 
discussion and ideas to apply in the classroom

This expanded edition is valuable for Kindergarten–Grade 8 
teachers, coaches, principals, and district leaders who want 
to deepen their understanding of problem-based learning 
and strengthen its implementation. Designed for flexible use, 
each chapter stands alone, allowing readers to engage with 
the topics most relevant to their role in ensuring students 
learn mathematics with understanding.

K–8 ∙ Expanded Edition
16437

Teaching M
athem

atics Through Problem
 Solving

K–8
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NEW RELEASES & BEST SELLERS

Lessons and Investigations to Build Confidence: Elevating High 
School Mathematics 
Amy Herman and Connie Horgan
Elevate your high school math classroom with engaging lessons, investi-
gations, and strategies designed to build student confidence and foster a 
positive learning environment.
$68.95 | © 2024 | 978-1-68054-103-8 | 248 pp.  

Go-To Guide: Teaching Number and Numeration PK–2
© 2024 | 978-1-68054-180-9

Go-To Guide: Teaching Fractions and Rational Numbers 3–5
© 2024 | 978-1-68054-181-6 

Go-To Guide: Teaching Ratios, Proportions and  
Proportional Reasoning 6–8
978-1-68054-182-3 

Go-To Guide: Teaching Geometry and Measurement 3–5
© 2024 | 978-1-68054-183-0  

These 6-panel, laminated quick reference guides are perfect for 
independent use or alongside the Essential Understanding series.  
All Go-To Guides are $12.95

See page 14 for more information. 

High-Yield Routines, Grades K–8, 2nd Edition 
Amy McCoy, Joan Barnett, and Emily Combs
Empower your students’ mathematical journey with engaging routines 
designed to boost critical thinking, problem-solving, and collaboration, 
transforming your classroom into a dynamic space where every student excels.
 $29.95 | © 2024 | 978-1-68054-105-2 | 118 pp. 

Eyes on Math, A Visual Approach to Teaching Math Concepts, 
Second Edition
Marian Small
This extensively updated teaching resource provides over 100 downloadable, 
engaging visuals with explanations of how they can be used to stimulate 
mathematics learning, to explain mathematical concepts, and to assess 
students’ mathematical understanding in grades K–8. 
$48.00 | © 2025 | 978-0-8077-8716-8 | 304 pp. 
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BEST SELLERS

The Impact of Identity in K–12 Mathematics: Rethinking  
Equity-Based Practices, 2nd Edition 
Julia Aguirre, Karen Mayfield-Ingram, and Danny Bernard Martin
This revised and expanded volume explores how teaching practices influence 
students’ perceptions of themselves as mathematics learners, emphasizing  
the need for teachers to engage in critical reflection and embrace equity- 
based practices. 
$54.95 | © 2024 | 978-1-68054-048-2 | 212 pp.

The 
Impact
of Identity
in K–12 
Mathematics
Rethinking   
Equity-Based Practices 

Julia Aguirre
Karen Mayfield-Ingram
Danny Bernard Martin

SECOND EDITION

Proactive Mathematics Coaching: Bridging Content, Context,  
and Practice 
Courtney Baker and Melinda Knapp
This new volume introduces the Proactive Coaching Framework (PCF) to help 
those in formal and informal mathematics leadership positions intentionally 
refine and advance their practice through goal setting and planning for 
professional learning. 
$58.95 | © 2023 | 978-1-68054-095-6 | 212 pp.

Principles to Actions, 10th Anniversary 
A collectible Limited 10th Anniversary Edition that includes a new  
foreword by the author team.
Since Principles to Actions was first published in 2014, it has offered guidance 
to teachers, mathematics coaches, administrators, parents, and policymakers. 
This Limited 10th Anniversary Edition commemorates 10 years of useful and 
actionable guidance to educators as we work to strengthen the teaching and 
learning of school mathematics for each and every student. 
$39.95 | © 2024 | 978-1-68054-101-4 | 158 pp. 

See page 19 for more information on the 5 Practices series. 

for 
Orchestrating 
Productive 
Mathematics
Discussions

Margaret S. Smith
Mary Kay Stein

Includes:
Detailed lesson plans

Lesson-planning protocols
Complete monitoring charts

Lists of task resources

Second Edition

5 Practices for Orchestrating Productive M
athem

atics Discussions • Second Edition

15397

3/18 • 2.5k • AGS
ISBN 978-168054-016-1

9 781680 540161

1 5 3 9 7

5  Practices 
for Orchestrating Productive Mathematics Discussions
Anticipating students’ solutions to a mathematics task
Monitoring students’ in-class, “real-time” work on the task
Selecting approaches and students to share them
Sequencing students’ presentations purposefully

Connecting students’ approaches and the underlying mathematics

These 5 manageable practices have the power to put teachers in control
of productive classroom discussions.

Second Edition: What’s new?
• More in-depth descriptions of the 5 Practices concepts to provide better

guidance for teachers incorporating them in their practice

• Detailed explanation of what is involved in anticipating, including more
practical advice on how to assess and advance questions

• Expanded discussions of lesson planning

Now situated in the current educational landscape of NCTM’s Principles 
to Actions and the Common Core State Standards for Mathematics, 
5 Practices, Second Edition provides a valuable and relevant resource 
for mathematics teachers in K–grade 12 and for the coaches, teacher 
educators, professional developers, and supervisors who support them.

Five Practices for Orchestrating Productive 
Mathematics Discussions, Second Edition
Margaret S. Smith and Mary Kay Stein
The five manageable practices explained in this book have 
the power to put teachers in control of productive classroom 
discussions. The model — anticipating, monitoring, selecting, 
sequencing, and connecting — focuses on prior planning and 
limits the amount of improvisation required during the lesson. 
$37.76 | © 2018 | 978-1-68054-016-1 | 192 pp. 
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BEST SELLERS

High School Mathematics Reimagined, Revitalized, and Relevant 
NCTM
Discover a bold new vision for high school mathematics that empowers 
students through engaging, real-world learning.
$22.95 | © 2024 | 978-1-68054-148-9 | 86 pp.

High School 
Mathematics

This is a book for every teacher of mathematics. It helps you to understand the importance 
of focusing the learning by having clear learning goals, how to implement rich tasks and use 
purposeful questions to elicit evidence of learning.”
—Dawsonnocreek (Amazon Review)

Taking Action
Implementing Effective Mathematics  

Teaching Practices 

 K–Grade 5

Margaret S. Smith 
Series Editor

DeAnn Huinker

Victoria Bill

More resources available online
www.nctm.org/more4u  
Look inside for your access code

more

NCTM_Take_Action_Final Cover_1 copy.indd   1 5/26/17   12:27 PM

Taking Action: Implementing Effective Mathematics Teaching 
Practices in Grades K–5
Are you ready to take your teaching to the next level? This essential volume 
in the Taking Action series offers a coherent set of professional learning 
experiences designed to foster teachers’ understanding of effective 
mathematics teaching practices and their ability to apply those practices in 
their own classrooms. 
$46.30 | © 2017 | 978-0-87353-969-2 | 320 pp. 

See page 17 for more information on the Taking Action series. 

Catalyzing Change in Early Childhood and Elementary Mathematics
Understand how to recognize the strengths and needs of young children 
that must be considered when addressing the continuity and alignment of 
mathematics education for these young learners. Find out why the status quo 
is unacceptable, what actions you can take to change it, and how to make a 
difference! Be a part of the bright future of mathematics teaching and learning.
$48.19 | © 2020 | 978-1-68054-042-0 | 166 pp. 

See page 16 for more information on the Catalyzing Change series. 

Reimagining the Mathematics Classroom
Cathery Yeh, Mark W. Ellis, and Carolee Koehn Hurtado
This book presents a comprehensive systems approach to examining mathe-
matics teaching. It synthesizes and illustrates current research on the essential 
elements of mathematics teaching and learning, unpacking each component. 
In addition, tips on using technology to assess and enhance learning are 
embedded throughout the book.
$33.26 | © 2017 | 978-0-87353-908-1 | 160 pp.
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Five Practices for 
Orchestrating 
Productive Task-
Based Discussions 
in Science
Margaret S. Smith and 
Mary Kay Stein
Engaging classroom 
discussions are 
essential for providing 

students with opportunities to simultaneously 
engage in science practices while learning 
key science content. The authors show how 
teachers can plan lessons to encourage 
students to learn science content and employ 
disciplinary practices.
$35.64 | © 2013 | 978-0-87353-745-2 | 130 pp.

Math Fact Fluency: 60+ Games and 
Assessment Tools to Support Learning 
and Retention
 Math Fact Fluency is an indispensable guide 
for any educator who needs to teach basic 
facts. This approach to facts instruction, 
grounded in years of research, will transform 
students’ learning of basic facts and help 
them become more confident, adept, and 
successful at math. This book offers every-

thing a teacher needs to teach, assess, and communicate with parents 
about basic math fact instruction.
$38.02 | © 02019 | 978-1-4166-2699 -2 | 190 pp.

Becoming a Teacher of Mathematical Modeling, K–5
Elizabeth G. Arnold, Elizabeth A. Burroughs, Mary Alice Carlson, Elizabeth W. 
Fulton, and Megan H. Wickstrom
These books explore what it means to teach modeling. In part I, the authors 
discuss mathematical modeling broadly and allow you to explore the student 
practices and perspectives involved, how modeling can empower students, and 
classroom communities that support modeling. In part II, the authors launch 
you on your journey of becoming a teacher of modeling by illustrating features 
of modeling that are evident in the classrooms of teachers who engage their 
students in modeling and by sharing specific strategies for making modeling a 

part of your own classroom practices. In part III, the authors share wisdom from other teachers who have 
engaged in this journey and invite you to join in the modeling community.
$32.07 |© 2021 | 978-1-68054-040-6 | 109 pp.

More resources available online
www.nctm.org/more4u  
Look inside for your access code

www.nctm.org/more4u
Access code: MOD15926

Mathematical
Modeling
• Elizabeth G. Arnold

• Elizabeth A. Burroughs

• Mary Alice Carlson

• Elizabeth W. Fulton

• Megan H. Wickstrom

BECOMING A TEACHER OF
GRADES 
K–5

In this day of political and social discord,  
two different models of the same situation  
can capture different perspectives.  
Students who understand this tenet have 
learned empathetic critical-thinking skills. 

Powerful 
Mathematicians  
Who Changed the 
World: Knotting 
Numbers (Grades 3–5)
Eva Thanheiser and  
Naomi Jessup
When Liliana has her first 
day at a new school, she’s 
nervous about making new 

friends, and a complex math problem in her class 
doesn’t help. After she shares her Abuela’s strategy 
for solving the problem, some of her classmates 
don’t understand or think her way is wrong. Marcia 
Ascher, a professor and mathematician, and a friend 
of her teacher, describes to the students how different 
cultures have their own ways of doing math. 
$6.95 | © 2023 |  978-1-68054-008-6| 32 pp.

Such a good book 
to have as a math 
teacher. So many 
fun and engaging 
activities in here you 
could use a whole 
class, stations, or a 
small group! I highly 
recommend it for 
rookie and veteran 
teachers.
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FROM AMAZON’S TOP LIST TO YOUR CLASSROOM

Principles to Actions 
“A must have for all educators 
teaching mathematics. The 
book is informative and 
provides examples of how you 
can change your math class 
around to reflect teaching 
for understanding in building 
concepts.”
—Brenda K. (Amazon Review)

High Yield Routines
“I have been trying for years 
to come up with meaningful 
class openers that will really 
help fill the growing gaps that 
are walking into my 8th-grade 
classroom… These simple 
ideas will really help.”
—A. Edwards (Amazon Review)

Taking Action, Grades K–5
“How can teachers make 
mathematics instruction 
and learning equitable, 
supporting all students in 
reaching high standards and 
high expectations? Taking 
Action works to answer that 
question, providing exemplary 
lessons that highlight aspects 
of the eight Teaching Practices 
as well as illuminating 
components that close the 
equity gap that so frequently 
plagues mathematics 
education.”
—Joseph R. (Amazon Review)

Catalyzing Change in High 
School Mathematics
“Catalyzing Change was a 
very interesting read and 
contains a great deal of useful 
information for me as a high 
school math teacher. Some 
of the biggest issues current 
math teachers must face in 
their everyday classroom are 
addressed and focused upon 
in this book.”
—Zack (Amazon Review)

Developing Essential 
Understanding of Statistics 
for Teaching Mathematics in 
Grades 9–12
“This book is an excellent 
resource to help you better 
understand statistics that is 
being integrated in each high 
school course in the common 
core curriculum, as well as 
foundational topics taught 
in the A.P. Statistics course. I 
would highly recommend it!”
—Jeremy G. (Amazon Review)

Smarter Together! 
Collaboration and Equity in 
the Elementary Classroom 
“This is an excellent book with 
a great range of practical 
mathematical ideas and 
activities that will give 
those teachers who wish 
to teach cooperatively and 
in heterogeneous groups 
a sound foundation to 
make a difference in their 
classrooms.”
—Pabs (Amazon Review)

Taking Action
Implementing Effective Mathematics  

Teaching Practices 

 K–Grade 5

Margaret S. Smith 
Series Editor

DeAnn Huinker

Victoria Bill

More resources available online
www.nctm.org/more4u  
Look inside for your access code

more

NCTM_Take_Action_Final Cover_1 copy.indd   1 5/26/17   12:27 PM

Smarter Together! 
Collaboration and Equity in the 
Elementary Math Classroom

See what our  
readers are saying  
about NCTM’s  
best-selling  
classroom resources!
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TEACHER RESOURCES

Reimagining the 
Mathematics Classroom
Cathery Yeh, Mark W. Ellis, and 
Carolee Koehn Hurtado
This book presents a compre-
hensive systems approach 
to examining mathematics 
teaching. It synthesizes and 
illustrates current research on 

the essential elements of mathematics teaching and 
learning, unpacking each component. In addition, tips 
on using technology to assess and enhance learning 
are embedded throughout the book.
$33.26 | © 2017 | 978-0-87353-908-1 | 160 pp. 

I’ve been teaching for 29 years. I started off in Year 1 as an NCTM Member. I devoured each 
publication. I tried the suggested activities. I attended the Annual and Regional meetings 
and presented at both. I have learned so much from NCTM. I continue to learn. I just can’t say 
enough good things about NCTM. Don’t ever let your membership run out. Read each article 
and consider what the takeaways are. Read the books and network with new people. Learn 
and teach and love math. Have a blast. 
—Victoria M.  

One Hundred 
Problems Involving 
the Number 100
G. Patrick Vennebush
One Hundred Problems 
Involving the Number 
100 now includes a 
FREE reproducible 
student workbook! 
Author G. Patrick 

Vennebush has produced a set of individual 
worksheets along with a student introduction, 
space for work, and hints to persevere for 
all 100 problems in the book. Solutions are 
also included. This workbook is perfect for 
individual learning or whole-class instruction.
$35.92 | © 2020 | 978-1-68054-065-9 | 187 pp.

Download  
the Student  
Book FREE  
with Purchase!

100100100

G. Patrick Vennebush

A Collection of Problems 
to Celebrate NCTM's 
First Century

One Hundred Problems 
Involving the Number

Teaching Math to Multilingual Students, Grades K–8
Kathryn B. Chval, Erin Smith, Lina Trigos-Carrillo, and Rachel J. Pinnow
This guide offers practical approaches that equip K–8 teachers to draw on the 
strengths of multilingual learners, partner with their families, and position these 
learners for success. Case studies and activities are included that provide a solid 
foundation for teachers’ growth and exploration.
$39.21 | © 2021 | 978-1-07181-084-2 | 248 pp.

Smarter Together! 
Collaboration and Equity in the 
Elementary Math Classroom

Smarter Together!  
Collaboration and Equity  
in the Elementary Math 
Classroom
Helen Featherstone, Sandra 
Crespo, Lisa Jilk, Joy Oslund, Amy 
Parks, and Marcy Wood 
The authors describe the lessons 
they learned using group work, 

explain how complex instruction helps unsuccessful 
students, and analyze how to design assignments that 
support group learning — using group-worthy tasks 
— giving readers examples of good tasks, and help in 
adapting math problems from their own curricula.
$46.35 | © 2011 | 978-0-87353-656-1| 147 pp. 
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NCTM’s digital hub features great lesson  
plans, tools, and activities you can bring into 
your classroom every day. Explore resources 
to help you level up as an educator with 
content including: 

Tips for Teachers
Your one-stop-shop for the best recommenda-
tions to help you be successful, including tips for 
differentiated learning, motivating your students, 
and communicating with parents.

Lessons and Activities
Let NCTM help with your work/life balance and 
give you back your most precious resource...
time. Access our classroom resources hub for 
lesson plans, activities, and resources to set your 
students (and you) up for success.

Themed Resources
NCTM has taken the stress out of looking for 
themed math problems to give to your students. 
Use this page throughout the year for quick 
access to problems for the Olympics, holidays,  
Pi Day, and more.

View all digital resources at  
nctm.org/digitalresources

TEACHER RESOURCES

Disrupting Injustice: 
Navigating Critical 
Moments in the 
Classroom
Lateefah Id-Deen and 
Esther Song
Take an enlightening 
journey through the expe-
riences of mathematics 
educators from diverse 

backgrounds who’ve confronted injustices. Gain 
insights from researchers whose commentaries 
contextualize each critical moment within the 
realm of academic study. 
$39.95 | © 2023 | 978-1-68054-021-5 | 124 pp.

Humanizing Disability 
in Mathematics 
Education: Forging 
New Paths
Paulo Tan, Alexis Padilla, 
Erica N. Mason, and 
James Sheldon  FPO cover
Theory and argument 
isn’t practice; Humanizing 
Disability offers 

practical examples of implementation through the 
exploration of singular cases of how an Individual 
Education Plan (IEP) can be a powerful tool for 
access, equity, and inclusivity for the disabled 
learner; of using funds of knowledge and of 
identity to navigate the education system; and of 
building inclusive classrooms and communities.
$39.21 | © 2019 | 978-1-68054-024-6 | 116 pp.

Paulo Tan

Alexis Padilla

Erica N. Mason

James Sheldon

FORGING NEW PATHS

in Mathematics 
Education

Humanizing Disability

Everything You Need for Mathematics Coaching: Tools, Plans, and 
a Process that Works for an Instructional Leader, Grades K-12
Maggie B. McGatha, Jennifer M. Bay-Williams, Beth McCord Kobett, and 
Jonathan A. Wray
This one-stop, comprehensive toolkit for improving mathematics instruction 
and learning is designed for busy math coaches and teacher leaders who 
often have to rely on their own competencies. With examples from the field, a 
comprehensive list of resources for effective coaching, and a plethora of tools 
you can download and share with teachers, this toolkit is your must-have guide 
to designing a professional learning plan and leading with clarity and purpose.
$43.97 | © 2018  |  978-1-54431-698-7 | 360 pp.   
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In Success from the Start, Wieman and Arbaugh provide a comprehensive toolbox of 
practices, techniques, and advice for secondary mathematics teachers who are just starting 
out. While the book is focused on the beginning teacher, it will be a go-to reference teachers 
can actively continue to draw from even after their early days. 
—Jay Altman, Cofounder and CEO, First Line Schools, New Orleans, LA

Success Stories from Catalyzing Change
Edited by Karen Graham, Robert Q. Berry III, Sarah B. Bush, and DeAnn Huinker
Experience the journeys of mathematics educators as they implement key 
recommendations from Catalyzing Change. These inspiring stories highlight 
the challenges and successes of implementing equitable teaching practices in 
classrooms everywhere.
$34.95 | © 2023 | 978-1-68054-087-1 | 138 pp.

SUCCESS  
STORIES FROM 
CATALYZING 
CHANGE

Edited by  
KAREN J. GRAHAM,  
ROBERT Q. BERRY III, 
SARAH B. BUSH, and  
DEANN HUINKER

Project-Based Learning in Elementary Classrooms:  
Making Mathematics Come Alive
Jean S. Lee and Enrique Galindo   FPO Cover
This book provides an overview of the essentials of project-based learning 
(PBL) and the evidence that supports the use of PBL. It showcases PBL units 
addressing Common Core State Standards for Mathematics  for the purpose  
of demonstrating how PBL works and the learning that results.
$47.54 | © 2021 | 978-1-68054-068-0 | 226 pp.

Edited by 
Jean S. Lee and Enrique Galindo

Project-Based Learning in 
Elementary Classrooms:
Making Mathematics Come Alive

A resource for 
mathematics 

methods courses 
and inquiry-based 

mathematics

More Good Questions, Second Edition
Marian Small and Amy Lin
Featuring 89 new questions, this revised edition uses two powerful and 
universally applicable strategies — Open Questions and Parallel Tasks — to help 
teachers differentiate instruction with less difficulty and greater success. 
$38.02 | © 2022 | 978-0-8077-6686-6  | 240 pp. 

Success From the Start: Your First Years Teaching  
Secondary Mathematics
The authors explore both the visible and invisible aspects of teaching 
and offer proven strategies to make the work meaningful—not merely 
manageable. Success from the start means being prepared from the start. 
This book not only teaches you how to be an effective math teacher but 
also gives you the tools to do it well.
$49.92 | © 2023 | 978-0-87353-673-8 | 242 pp.

TEACHER RESOURCES
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As a mathematics educator or researcher, your passion is to ensure that all students receive 
the highest quality math education possible. Membership in NCTM means access to the 
resources you need to turn your passion into measurable student learning outcomes.

In addition to exclusive resources and the latest research, membership in NCTM connects 
you to an expansive network of fellow math educators who share your commitment to 
student success. Enhance your teaching expertise when you exchange solutions and first-
hand insights within this community.

NCTM Membership provides you with instant access to resources that save you time and 
boost results in your classroom.

	 Ready-to-use classroom materials, including lesson plans, interactive tools, and 
weekly problem sets for all grade levels

	 Time-saving teaching tools that address your specific classroom challenges

	 Research-backed strategies through peer-reviewed journals that tackle real teaching 
obstacles

	 Financial support with $100,000+ in grants to fund your mathematics initiatives

	 Significant cost savings with up to 30% off professional materials and conference 
registration

	 Membership discounts are available for groups of 10 or more.

Enhance Your Professional Development  
With a NCTM Membership

NCTM MEMBERSHIP
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Group Memberships for Schools and Districts
NCTM offers discounts on membership for groups of 10+, recognizing the importance of 
having your teachers working together to ensure best practices in mathematics teaching 
and learning. 

Your membership discount is determined by the size of your group. 

	 10–50 members — 10 percent discount off the membership rate
	 51–150 members — 15 percent discount off the membership rate
	 151–250 members — 20 percent discount off the membership rate
	 251 or more members — 25 percent discount off the membership rate

MEMBER TYPE QUANTITY DISCOUNTS  

  10-50  51-150  151-250  251+ 

Essential Membership $89.10 $84.15 $79.20 $74.25

Premium Membership $141.30  $133.45 $125.60 $117.75

NCTM offers a lifeline for all learners, which supports 
research-based practices and their continued and positive 
impact in past and present teaching and learning methods. 
Membership Survey Respondent 
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ESSENTIAL UNDERSTANDING

SERIES
NCTM’s many series of publications offer you a comprehensive breadth of mathematics 
teaching and learning information to ensure you stay ahead of the curve. 

GRADES PK–2

Developing Essential Understanding of 
Number and Numeration for Teaching 
Mathematics in Pre-K–2
Barbara Dougherty, Alfinio Flores, Everett Louis,  
Catherine Sophian, and Rose Mary Zbiek 
$19.50 | © 2019 | 978-0-87353-629-5 | 60 pp.

Putting Essential Understanding of  
Number and Numeration into Practice  
in Pre-K–2
Barbara J. Dougherty and Karen S. Karp; Barbara J. 
Dougherty, Series Editor
$19.50 |© 2019 | 978-0-87353-716-2 | 126 pp. 

GRADES 3–5

Developing Essential Understanding  
of Rational Numbers for Teaching 
Mathematics in Grades 3–5
Carne Clarke, William Fisher, Rick Marks,  
Sharon Ross, and Rose Mary Zbiek
$19.50  | © 2013 | 978-0-87353-630-1 | 88 pp.  

Putting Essential Understanding of  
Fractions into Practice in Grades 3–5
Kathryn Chval, John Lannin, Dustin Jones, and 
Barbara Dougherty; Barbara Dougherty, Series 
Editor  
$19.50 | © 2013 | 978-0-87353-732-2 | 148 pp.

Do your students say that one object is “bigger” than another without attending 
more precisely to the attribute they are comparing? Do they have difficulty 
naming numbers from 11 to 19? Do some students still count all while their 
classmates are counting on or counting by tens?

What tasks can you offer—what questions can you ask—to determine what 
they know or don’t know—and move them forward in their thinking?

This book focuses on the specialized pedagogical content knowledge that you 
need to teach number and numeration effectively in prekindergarten–grade 2. 
The authors demonstrate how to use this multifaceted knowledge to address the 
big ideas and essential understandings that students must develop for success 
with these concepts—not only in their current work, but also in higher-level 
mathematics and a myriad of real-world contexts. 

Explore rich, research-based strategies and tasks that show how students 
are reasoning about and making sense of number and numeration. Use the 
opportunities that these and similar tasks provide to build on their understanding 
while identifying and correcting misunderstandings that may be keeping them 
from taking the next steps in learning.

You have essential understanding. It’s time to put it into  
practice in your teaching.

The Putting Essential Understanding into Practice Series moves NCTM’s Essential 
Understanding Series into the classroom. The new series details and explores best 
practices for teaching the essential ideas that students must grasp about fundamental 
topics in mathematics—topics that are challenging to learn and teach but are critical to 
the development of mathematical understanding. 

Classroom vignettes and samples of student work bring each topic to life, and questions 
for reader reflection open it up for hands-on exploration. Each volume underscores
connections with the Common Core State Standards for Mathematics while 
highlighting the knowledge of learners, curriculum, instructional strategies, and
assessment that pedagogical content knowledge entails. Resources and tasks are
available at www.nctm.org/more4u.

Maximize the potential of student-centered
learning and teaching by putting essential
understanding into practice.

Stock # 13492

5/19 • 500 • VP
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Putting Essential Understanding of

Number and
Numeration
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More resources available online
www.nctm.org/more4u
Look inside for your acess code

more
ISBN 978-0-87353-716-2
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More resources available online
www.nctm.org/more4u  
Look inside for your access code
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GRADES 3–5

Developing Essential Understanding of 
Geometry and Measurement for Teaching 
Mathematics in Grades 3–5 
Richard Lehrer and Hannah Slovin; Barbara J. 
Dougherty, Volume Editor; Rose Mary Zbiek,  
Series Editor
$19.50 | © 2014 | 978-0-87353-669-1 | 94 pp. 

Putting Essential Understanding of  
Geometry and Measurement Into  
Practice in Grades 3–5
Kathryn Chval, John Lannin, and Dusty Jones;  
Kathryn Chval, Volume Editor; Barbara J. Dougherty, 
Series Editor
$19.50 | © 2016 | 978-0-87353-733-9 | 172 pp. 
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Putting Essential Understanding of

Geometry and
Measurement
into Practice

ccicececieicicecicMore resources available online
www.nctm.org/more4u  
Look inside for your access code

more

GRADES 6–8

Developing Essential Understanding of 
Ratios, Proportions, and Proportional 
Reasoning for Teaching Mathematics in 
Grades 6–8 
Joanne Lobato, Amy Ellis, and Rose Mary Zbiek
$19.50 | © 2010 | 978-0-87353-622-6 | 88 pp. 

Putting Essential Understanding of Ratios 
and Proportions into Practice in Grades 6–8
Travis A. Olson, Melfried Olson, and Hannah 
Slovin; Hannah Slovin, Volume Editor; Barbara J. 
Dougherty, Series Editor  
$19.50 | © 2015 | 978-0-87353-717-9| 142 pp.

deaiGrades 6–8

A Series for Teaching Mathematics  

Developing

Essential
 Understanding

of

Ratios, 
Proportions & 
Proportional
Reasoning
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Go-To Guide: Teaching  
Number and Numeration, 
Grades PK–2
© 2024 | 978-1-68054-180-9

Go-To Guide: Teaching 
Fractions and Rational  
Numbers, Grades 3–5
© 2024 | 978-1-68054-181-6 

Go-To Guide: Teaching 
Geometry and Measurement, 
Grades 3–5
© 2024 | 978-1-68054-183-0

Go-To Guide: Teaching Ratios, 
Proportions and Proportional 
Reasoning, Grades 6–8
© 2024 | 978-1-68054-182-3   

The essential resource for confident, effective math teaching. 
Go-To Guides were developed for K–12 teachers to distill key mathematical 
concepts and ideas into short, but concise, quick reference guides. Based 
on the Essential Understanding series, Go-To Guides will provide you with a 
thorough grasp of the mathematical ideas and principles you need to create 
targeted lessons and activities while refreshing your knowledge and filling any 
gaps. Whether you’re new to teaching or an experienced educator, our Go-To 
Guides will be your trusted resource for teaching with confidence and clarity. 
All Go-To Guides are $12.95 

Go-To Guide: Teaching 
Addition and Subtraction, 
Grades PK–2
© 2025 | 978-1-68054-189-2

Go-To Guide: Teaching 
Geometry and Measurement, 
Grades PK–2
© 2025 | 978-1-68054-186-1

Go-To Guide: Teaching 
Algebraic Thinking,  
Grades 3–5
© 2025 | 978-1-68054-188-5

Go-To Guide: Teaching 
Multiplication and Division, 
Grades 3–5
© 2025 | 978-1-68054-190-8

Go-To Guide: Teaching 
Geometry, Grades 6–8
© 2025 | 978-1-68054-191-5

Go-To Guide: Teaching 
Expressions, Equations,  
and Functions, Grades 6–8
© 2025 | 978-1-68054-185-4

Go-To Guide: Teaching 
Geometry, Grades 9–12
© 2025 | 978-1-68054-187-8

Go-To Guide: Teaching 
Statistics, Grades 9–12
© 2025 | 978-1-68054-192-2

Go-To Guide: Teaching 
Functions, Grades 9–12
© 2025 | 978-1-68054-183-0

Teaching  
Functions 9–12

    

Deep understanding of functions is crucial for high school math teachers, emphasizing flexibility across 
representations and anticipating students’ challenges beyond linear and quadratic equations. A rich understanding 
of functions goes beyond memorizing facts and procedures.

Functions are versatile mathematical tools used to describe relationships between varying quantities. Originally 
developed to study physical phenomena, functions provide a framework for understanding how one quantity 
changes in relation to another. By representing varying quantities with variables, equations can express relationships 
across a range of values simultaneously. This broad concept of functions applies to diverse mathematical entities 
beyond traditional functions, including matrices and sequences.

Textbook Definitions of Function

A A function is a relationship between input and output. In a function, the output depends
on the input. There is exactly one output for each input.

B A function is a relation in which each element of the domain is paired with exactly one
element of the range.

C A function is a set of ordered pairs (or number pairs) that satisfies this condition: there
are no two ordered pairs with the same input and different outputs.

D A real-valued function f defined on a set D of real numbers is a rule that assigns to each
number x in D exactly one real number, denoted by f (x).

E A function is a rule that assigns to each element of a set A a unique element of a set B
(where B may or may not equal A ).

F
For any sets A and B, a function f from A to B, f: A  B, is a subset f of the Cartesian
product A × B such that every a ϵ A appears once and only once as the first element of an
ordered pair (a, b ) in f.

G
A function is a mapping or correspondence between one set called the domain and a
second set called the range such that for every member of the domain there corresponds
exactly one member in the range.

H
One quantity, H, is a function of another, t, if each value of t has a unique value of H
associated with it. We say H is the value of the function or the dependent variable, and  
t is the argument or independent variable. Alternatively, think of t as the input and H  
as the output.

nctm.org/store/eu nctm.org/store/eup

Copyright © 2025 by the National Council of Teachers of Mathematics. nctm.org. All rights reserved.  
This material may not be copied or distributed electronically or in any other formats without written permission from NCTM.

Big Idea 4
Combining and transforming functions. Functions can be combined by adding, subtracting,  
multiplying, dividing, and composing them. Functions sometimes have inverses. Functions  
can often be analyzed by viewing them as made from other functions.

Essential Understandings
1.  Functions that have the same domain and that map to the real numbers can be added,  

subtracted, multiplied, or divided (which may change the domain).
2. Under appropriate conditions, functions can be composed.
3.  For functions that map the real numbers to the real numbers, composing a function with “shifting”  

or “scaling” functions changes the formula and graph of the function in readily predictable ways.
4.  Under appropriate conditions, functions have inverses. The logarithmic functions are the inverses  

of the exponential functions. The square root function is the inverse of the squaring function.

Comparing Fractions 
Students frequently struggle as they attempt to understand and identify the domains and ranges of 
function, particularly when the functions are combined. Multiple experiences can sharpen their insight 
and decrease their confusion, such as:

 •   Presenting examples of addition, subtraction, multiplication, and division of functions in the 
context of stories and concrete representations can be invaluable. 

 •  Have students explain the meaning of the function in relation to the modeled situation, both 
before and after the combination.

 •  Ask students to compare the domain and range of each function with those of the resulting 
combined function. Such experiences can help students connect the domain and range of 
functions not only with the symbolic representation of functions, but also with the stories that 
they model. 

 •  Asking students to graph combined functions is a worthwhile group task, as individual  
students will have different observations to contribute.

ISBN: 978-1-68054-184-7
Product ID: 16420

Composition of Functions 
For two functions f and g, the composition of f and g, 
denoted as f ° g, is the function that takes an input x  
to the output f (g(x)). 

 •  For f ° g to make sense, g(x) must be in the domain  
of f for every element x in the domain of g.

 •  Sometimes the domain of g needs to be restricted  
to ensure the composition is defined.

 •  The composition of two functions exists only if the 
range of the first function is contained in the domain  
of the second function. 

 •  The domain of f ° g is a subset of the domain of g.  
The range of f ° g is a subset of the range of f.

 •  Compositions of functions can be used to describe 
transformations of graphs, such as shifting and  
scaling, where translating or scaling functions are 
applied before or after the main function, resulting  
in predictable changes in the graph.

Inverses of Functions 
For a function f, the inverse of f, denoted f –1, 
is the function such that (f –1 ° f )(a ) = a for all  
a in the domain of f.

 •  For a function f to have an inverse, there 
must not be any two distinct values a and 
b, such that f (a) = f (b ).

 •  f must be one-to-one to have an inverse, 
meaning that each output corresponds to 
exactly one input, and vice versa.

 •  To determine if a function is one-to-one, 
apply the horizontal line test. If a horizontal 
line intersects a function’s graph more than 
once, the function is not one-to-one.

 •  If the function has an inverse, then the 
graphs of the function and its inverse 
are reflections of each other across the 
diagonal line y = x.

Big Idea 5
Multiple representations of functions. Functions can be represented in multiple ways, including algebraic  
(symbolic), graphical, verbal, and tabular representations. 

    
 Representing functions in multiple ways and analyzing functions from 

different perspectives are critical aspects of learning functions.

Because each representation has different limitations or strengths in 
different contexts, it is beneficial for students to have the choice of which 
representations to employ, and the knowledge needed to make such choices. 

Types of representations: 
 •  Rules or formulas
 •  Tables 
 •  Diagrams
 •  Graphs
 •  Verbal descriptions

Representing and analyzing functions in multiple ways is essential  
for understanding their full scope. Each representation offers unique 
strengths and limitations, making it crucial for students to explore  
and connect them early in their learning.

Students should experience functions beyond abstract “input- 
output” machines or isolated graphs and tables, with opportunities  
to predict how changes in one representation impact others.  
Exploring real-world examples highlights the practical relevance  
of functions and fosters deeper understanding.

To support this, encourage students to create and compare  
different representations of the same situation, asking:

 •  When is one representation more useful than another?

 • What insights do local and global views provide?

 • Are additional representations helpful?

Essential Understandings
1.  Functions can be represented in various ways, including through algebraic means, graphs, word  

descriptions, and tables.
2.  Changing the way the function is represented does not change the function, although different  

representations highlight different characteristics, and some may show only part of the function.
3.  Some representations of a function may be more useful than others, depending on the context.
4.  Links between algebraic and graphical representations of functions are especially important in  

studying relationships and change.

l

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

0
0 50 100 150 200 250

A

The relationship between the length 
and the area of the vegetable patch in 

(A) a table of values and (B) a graph

(A)

(B)

…The Go-To Guides highlight some of the most important concepts within the respective 
grade bands, allowing teachers to recognize the key ideas their students have begun and 
will continue to learn. Although the guides are brief, they pack a punch in ways that resonate 
with teachers. Importantly, the Go-To Guides are cost-effective for college students on strict 
budgets and are designed to encourage teachers to review them as a resource continuously.
—Tutita C., PhD, University of Connecticut
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SERIES

The innovative tasks in this new series bridge 
the gap between traditional siloed education 
and the real-world problems we encounter 
daily. By emphasizing mathematical modeling, 
data analysis, and cross-disciplinary thinking, 
they empower students to tackle complex 
issues and become global citizens ready to 
shape a brighter future.

MODERN MATH TASKS SERIES

Modern Math Tasks to Provoke 
Transformational Thinking: Grades 3–5
Edited by Dionne Cross Francis, Meredith Park 
Rogers, Andrew M. Gatza, and Kathryn E. 
Engebretson

$39.95 | © 2024 | 978-1-68054-089-5 | 186 pp.

Modern Math Tasks to Provoke 
Transformational Thinking: Grades 6–8
Edited by Joe Champion
$39.95 | © 2025 | 978-1-68054-090-1 | 150 pp. 

Modern Math Tasks to Provoke 
Transformational Thinking: Grades 9–12
Edited by Suzanne Harper and Dana Cox

$39.95 | © 2023 | 978-1-68054-091-8 | 166 pp.  

MODERN MATH TASKS  
TO PROVOKE 
TRANSFORMATIONAL  
THINKING
GRADES 3-5

EDITED BY  
Suzanne Harper  

and Dana Cox

Rick A. Hudson, Series Editor

MODERN MATH TASKS  
TO PROVOKE 
TRANSFORMATIONAL  
THINKING
GRADES 6–8

EDITED BY  
Joe Champion

Rick A. Hudson, Series Editor

Success Stories from 
Catalyzing Change
Edited by Karen Graham, 
Robert Q. Berry III, Sarah 
B. Bush, and DeAnn 
Huinker
Experience the journeys 
of mathematics educa-
tors as they implement 
key recommendations 

from Catalyzing Change. These inspiring stories 
highlight the challenges and successes of 
implementing equitable teaching practices in 
classrooms everywhere.
$34.95 | © 2023 | 978-1-68054-087-1 | 138 pp.

SUCCESS  
STORIES FROM 
CATALYZING 
CHANGE

Edited by  
KAREN J. GRAHAM,  
ROBERT Q. BERRY III, 
SARAH B. BUSH, and  
DEANN HUINKER

CATALYZING CHANGE SERIES

Early Childhood and Elementary 
Mathematics 
 $48.19 | © 2020 | 978-1-68054-042-0 | 166 pp.

Middle School Mathematics 
$48.19 | © 2020 | 978-1-68054-044-4 | 134 pp.

High School Mathematics 
$48.19 | © 2018 | 978-1-68054-014-7 | 126 pp. 
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How can teachers make 
mathematics instruction and 
learning equitable, supporting 
all students in reaching 
high standards and high 
expectations? Taking Action 
works to answer that question, 
providing exemplary lessons 
that highlight aspects of the 
eight Teaching Practices as well 
as illuminating components 
that close the equity gap 
that so frequently plagues 
mathematics education.
—Joseph R. (Amazon Review)

Principles to Actions: Ensuring Mathematical Success for All
Principles to Actions offers guidance to teachers, specialists, coaches, 
administrators, policymakers, and parents. It builds on NCTM’s classic 
Principles and Standards for School Mathematics to present the six Guiding 
Principles for School Mathematics. With this ground-breaking volume, 
NCTM has taken the next step in shaping the development of high-quality 
standards globally.
$35.32 | © 2014 | 978-0-87353-774-2 | 140 pp.

TAKING ACTION

Series Editor, Margaret S. Smith
This series, designed to accompany the teachings of 
Principles to Actions, offers a coherent set of professional 
learning experiences that foster teachers’ understanding 
of the effective mathematics teaching practices and their 
ability to apply those practices in their own classrooms. 
These books examine in depth what each teaching practice 
would look like in classrooms of all levels with narrative 
cases, classroom videos, and real student work that present 
a rich array of experiences that bring the practices to life.

Taking Action: Implementing Effective 
Mathematics Teaching Practices in Grades K–5 
DeAnn Huinker and Victoria Bill
$46.30 | © 2017 | 978-0-87353-969-2 | 320 pp.

Taking Action: Implementing Effective 
Mathematics Teaching Practices in Grades 6–8 
Margaret S. Smith, Michael Steele, and Mary Lynn Raith
$46.30 | © 2017 | 978-0-87353-975-3 | 240 pp.

Taking Action: Implementing Effective 
Mathematics Teaching Practices in Grades 9–12 
Melissa Boston, Frederick Dillon, Margaret S. Smith, and  
Stephen Miller
$46.30 | © 2017 | 978-0-87353-976-0 | 260 pp. 

PRINCIPLES TO ACTIONS 

Taking Action
Implementing Effective Mathematics 

Teaching Practices 

 Grades 6-8

More resources available online
www.nctm.org/more4u  
Look inside for your access code

more

Margaret S. Smith
Series Editor

Michael D. Steele

Mary Lynn Raith

Taking Action

 Grades 9-12

More resources available online
www.nctm.org/more4u  
Look inside for your access code

more

Implementing Effective Mathematics 
Teaching Practices 

Melissa Boston

Fredrick Dillon

Margaret S. Smith
Series Editor

Stephen Miller

Taking Action
Implementing Effective Mathematics  

Teaching Practices 

 K–Grade 5

Margaret S. Smith 
Series Editor

DeAnn Huinker

Victoria Bill

More resources available online
www.nctm.org/more4u  
Look inside for your access code

more

NCTM_Take_Action_Final Cover_1 copy.indd   1 5/26/17   12:27 PM

SERIES
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SERIES

Edited by Peggy House, Sharon Stenglein, and Roger Day
The carefully curated lessons incorporated into this series 
were chosen from NCTM’s Navigations series. Teachers 
can use these lessons to help their students build on 
the foundation of their earlier instruction, expand their 
mathematical thinking into new areas, and advance in 
understanding and confidence.

ACTIVITY GEMS FOR  
THE CLASSROOM

More resources available online
www.nctm.org/more4u  
Look inside for your access code

www.nctm.org/more4u
Access code: GEM15755

more

more

more

more

9 781680 540284

1 5 7 5 5
ISBN 978-1-68054-028-4

Activity

Activity GEMS

for the 6–8 Classroom

for the 6–8 Classroom

EDITED BY

Peggy House

Sharon Stenglein

Roger Day

GEMS

12
ENGAGING 

LESSON 
PLANS!

A
ctivity G

EM
S for th

e 6–8 C
lassroom

15755

01/21 • 1K • VP

A Collection of Lessons to Expand Students’ 
Knowledge and Ability

This book contains a carefully selected and adapted set of lessons from 
NCTM’s Navigations series, with particular emphasis given to incorporating 
the Mathematics Teaching Practices in NCTM’s Principles to Actions: Ensuring 
Mathematical Success for All. Teachers of students in grades 6–8 can use 
these lessons to help their students build on the foundation of their earlier 
education, expand their mathematical thinking into new areas, and advance 
in understanding and confidence. Each of the 12 Activity Gems includes the 
following elements: 

◆  An overview of how the lesson can help students in grades 6–8 develop their 
mathematical knowledge and abilities, with lists of goals to achieve and all 
needed materials

◆  A detailed three-part lesson plan—designed to Engage, Explore, and 
Extend—including questions a teacher can pose, challenges that students 
may face, and ways to continue the learning beyond the activity

◆  Activity sheets, classroom images to display, and any other necessary 
materials, all available both in an appendix and in downloadable and 
printable form at NCTM’s more4U website

When used together, these Activity Gems enable teachers of students in 
grades 6–8 to use purposeful discussion and productive struggle to guide their 
students toward both conceptual understanding and fluid problem solving.  

More resources available online
www.nctm.org/more4u  
Look inside for your access code

www.nctm.org/more4u
Access code: GEM15756

more

more

more

more

Activity

for the 9–12 Classroom

EDITED BY

Peggy House

Sharon Stenglein

Roger Day

GEMS

12
ENGAGING 

LESSON 
PLANS!

More resources available online
www.nctm.org/more4u  
Look inside for your access code

www.nctm.org/more4u
Access code: GEM15753

more

more

more

more

ISBN 978-1-68054-026-0

9 781680 540260

1 5 7 5 3

Activity

Activity GEMS

for the PK–2 Classroom
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A Rich Collection to Weave Together  
Understanding and Competence

This book contains a carefully selected and adapted set of lessons from NCTM’s 
Navigations series, with a special emphasis on incorporating the Effective 
Mathematics Teaching Practices in NCTM’s Principles to Actions. Teachers of 
PK–2 students can use these activities to engage their students in exploring, 
thinking, connecting, discussing, justifying, and advancing in their mathematical 
understanding and confidence. Each of the 10 Activity Gems includes the 
following elements: 

◆  An overview of how the lesson can help PK–2 students develop their 
mathematical knowledge and abilities, with lists of goals to achieve and all 
needed materials

◆  A detailed three-part lesson plan—designed to Engage, Explore, and 
Extend—including questions a teacher can pose, possible responses and 
challenges that students may present, and ways to continue the learning 
beyond the activity

◆  Activity sheets, classroom images and figures, and any other necessary 
materials, all available both in an appendix and in downloadable and 
printable form at NCTM’s more4U website

Working together, these Activity Gems give PK–2 teachers the tools to use 
purposeful discussion and productive struggle to guide their students toward 
both conceptual understanding and fluid problem solving.

More resources available online
www.nctm.org/more4u  
Look inside for your access code

www.nctm.org/more4u
Access code: GEM15754

more

more

more

more
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A Collection of Lessons to Expand Students’ 
Knowledge and Ability

This book contains a carefully selected and adapted set of lessons from 
NCTM’s Navigations series, with particular emphasis given to incorporating 
the Mathematics Teaching Practices in NCTM’s Principles to Actions : Ensuring 
Mathematical Success for All. Teachers of students in grades 3–5 can use 
these lessons to help their students build on the foundation of their earlier 
education, expand their mathematical thinking into new areas, and advance 
in understanding and confidence. Each of the 12 Activity Gems includes the 
following elements: 

◆  An overview of how the lesson can help students in grades 3–5 develop their 
mathematical knowledge and abilities, with lists of goals to achieve and all 
needed materials

◆  A detailed three-part lesson plan—designed to Engage, Explore, and 
Extend—including questions a teacher can pose, challenges that students 
may face, and ways to continue the learning beyond the activity

◆  Activity sheets, classroom images to display, and any other necessary 
materials, all available both in an appendix and in downloadable and 
printable form at NCTM’s more4U website

When used together, these Activity Gems enable teachers of students in grades 
3–5 to use purposeful discussion and productive struggle to guide their students 
toward both conceptual understanding and fluid problem solving.  

Activity Gems 3to5 Cover.indd   1Activity Gems 3to5 Cover.indd   1 8/5/20   8:45 AM8/5/20   8:45 AM

Activity Gems for the PK–2 Classroom
$43.97 | © 2020 | 978-1-68054-026-0  | 146 pp.

Activity Gems for the 3–5 Classroom
$43.97 | © 2020  | 978-1-68054-027-7 | 186 pp.

Activity Gems for the 6–8 Classroom
$43.97 | © 2021 | 978-1-68054-028-4 | 268 pp.

Activity Gems for the 9–12 Classroom 
$67.77 | © 2021 | 978-1-68054-029-1 | 412 pp. 

MATHEMATICS LESSONS TO  
RESPOND TO SOCIAL INJUSTICE

The Mathematics Lessons to Explore, Understand, 
and Respond to Social Injustice series was written for 
teachers committed to developing equitable and just 
practices through the lens of mathematics content 
and practice standards as well as social justice stan-
dards. This series will help connect content to students’ 
daily lives, fortify their mathematical understanding, 
and expose them to issues that will support them in 
becoming active citizens and leaders.

Early Elementary
Courtney Koestler, Jennifer Ward, Maria del Rosario 
Zavala, and Tonya Gau Bartell
$41.59 | © 2022 | 978-107184-550-9  | 304 pp.

Upper Elementary 
Tonya Gau Bartell, Cathery Yeh, Mathew D.  
Felton-Koeslter, and Robert Q. Berry III
$41.59 | © 2022 | 978-1-07184-551-6  | 304 pp.

Middle School 
Basil M. Conway IV, Lateefah Id-Deen, Mary 
Candace Raygoza, Amanda Ruiz, John W. Staley, 
and Eva Thanheiser
$41.59 | © 2022 | 978-1-07184-552-3 | 392 pp. 

High School
Robert Q. Berry III, Basil M. Conway IV,  
Brian R. Lawler, and John W. Staley
$41.59 | © 2022 | 978-1-54435-259-6 | 264 pp.
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Five Practices for Orchestrating Productive Mathematics 
Discussions, Second Edition
Margaret S. Smith and Mary Kay Stein
The five manageable practices explained in this book have the power to put 
teachers in control of productive classroom discussions. The model — antici-
pating, monitoring, selecting, sequencing, and connecting — focuses on prior 
planning and limits the amount of improvisation required during the lesson. 
$37.76 | © 2018 | 978-1-68054-016-1 | 192 pp.

Five Practices for Orchestrating Productive Task-Based  
Discussions in Science
Margaret S. Smith and Mary Kay Stein
Engaging classroom discussions are essential for providing students with 
opportunities to simultaneously engage in science practices while learning 
key science content. The authors show how teachers can plan lessons 
to encourage students to learn science content and employ disciplinary 
practices.
$35.64 | © 2013 | 978-0-87353-745-2 | 130 pp.

Take a deeper dive into understanding the Five Practices —  
anticipating, monitoring, selecting, sequencing, and connecting — 
for facilitating productive mathematical conversations in classrooms 
at all levels and learn to apply them with confidence. These follow-ups 
to the modern classic, Five Practices for Orchestrating Productive 
Mathematics Discussions, shows each practice in action in K–12 
classrooms and empowers teachers to be prepared for and overcome 
the challenges common to orchestrating math discussions.

Successfully Orchestrating Mathematical Discussions  
in Your Elementary School Classroom
Margaret (Peg) Smith, Victoria Bill, and Miriam Gamoran Sherin
$39.21 | © 2019 | 978-1-54432-113-4 | 240 pp.

Successfully Orchestrating Mathematical Discussions  
in Your Middle School Classroom
Margaret (Peg) Smith and Miriam Gamoran Sherin
$39.21 | © 2019 | 978-1-544-32118-9 | 232 pp.

Successfully Orchestrating Mathematical Discussions  
in Your High School Classroom
Margaret (Peg) Smith, Michael D. Steele, and Miriam Gamoran Sherin
$39.21 | © 2019 | 978-1-544-32123-3 | 288 pp.

FIVE PRACTICES

for 
Orchestrating 
Productive 
Mathematics
Discussions

Margaret S. Smith
Mary Kay Stein

Includes:
Detailed lesson plans

Lesson-planning protocols
Complete monitoring charts

Lists of task resources

Second Edition

5 Practices for Orchestrating Productive M
athem

atics Discussions • Second Edition

15397

3/18 • 2.5k • AGS
ISBN 978-168054-016-1

9 781680 540161

1 5 3 9 7

5  Practices 
for Orchestrating Productive Mathematics Discussions
Anticipating students’ solutions to a mathematics task
Monitoring students’ in-class, “real-time” work on the task
Selecting approaches and students to share them
Sequencing students’ presentations purposefully

Connecting students’ approaches and the underlying mathematics

These 5 manageable practices have the power to put teachers in control
of productive classroom discussions.

Second Edition: What’s new?
• More in-depth descriptions of the 5 Practices concepts to provide better

guidance for teachers incorporating them in their practice

• Detailed explanation of what is involved in anticipating, including more
practical advice on how to assess and advance questions

• Expanded discussions of lesson planning

Now situated in the current educational landscape of NCTM’s Principles 
to Actions and the Common Core State Standards for Mathematics, 
5 Practices, Second Edition provides a valuable and relevant resource 
for mathematics teachers in K–grade 12 and for the coaches, teacher 
educators, professional developers, and supervisors who support them.

PRACTICES
in Practice

 THE

A JOINT PUBLICATION

Margaret (Peg) Smith • Victoria Bill 
Miriam Gamoran Sherin • Foreword by Dan Meyer

Successfully Orchestrating Mathematics  
Discussions in Your Elementary Classroom

 Includes 

 65+  
Minutes of 

Online Video

SERIES

PRACTICES
in Practice

Margaret (Peg) Smith 
Miriam Gamoran Sherin

Foreword by 

Dan Meyer

A JOINT PUBLICATION

 THE

Successfully Orchestrating Mathematics  
Discussions in Your Middle School Classroom

 Includes 

 65+  
Minutes of 

Online Video

PRACTICES
in Practice

Successfully Orchestrating Mathematics  
Discussions in Your High School Classroom

Margaret (Peg) Smith • Michael D. Steele 
Miriam Gamoran Sherin • Foreword by Dan Meyer

A JOINT PUBLICATION

 THE

 Includes 

 65+  
Minutes of 

Online Video
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SERIES

Dazzling Us with Data 
(Grades PK–2) 
Kelley Buchheister and  
Amy Napoli
This book shares parts 
of the early years of Dr. 
Talithia Williams of being 
one of only a few Black 
girls in class — and how 

she applied math to many daunting situations. 
Additionally, young readers will get excited about 
doing math thanks to the interesting questions and 
math problems in the book. Teachers can use the 
discussion and activity prompts to engage young 
mathematicians in the classroom or at home. 
$6.95 | © 2023 | 978-1-68054-005-5 | 32 pp.

Knotting Numbers 
(Grades 3–5)
Eva Thanheiser and  
Naomi Jessup
When Liliana has her first 
day at a new school, she’s 
nervous about making new 
friends, and a complex 
math problem in her class 

doesn’t help. After she shares her Abuela’s strategy 
for solving the problem, some of her classmates 
don’t understand or think her way is wrong.  
Marcia Ascher, a professor and mathematician, 
and a friend of her teacher, describes to the 
students how different cultures have their own 
ways of doing math. 
$6.95 | © 2023 | 978-1-68054-008-6 | 32 pp.

The Mystery 
Underground  
(Grades 6–8)
Christa Jackson, Cynthia E. 
Taylor, Kari Jurgenson, and 
Jessica Stagg
When Jake and Selah find 
confusing messages while 
geocaching, they aren’t sure 

what the notes mean. But after reading about 
Agnes Meyer Driscoll, a cryptanalyst, and learning 
about different ciphers and codes, they work with 
their friends to decode the odd messages. They 
realize the secret codes are part of a plot by some 
very important people to cover up problems in their 
town of Pottersville.
$9.95 | © 2023 | 978-1-68054-011-6 | 118 pp.

What We Do When 
Fairness Fails Us  
(Grades 9–12)
Maria del Rosario Zavala, 
Toya Jones Frank, and 
Zandra de Araujo
Moises, Marissa, and 
Astrud realize that a 
specialized high school 
uses a lottery for admission 

that prevents many qualified students from 
attending. As they research how lotteries work, 
they come across videos by Federico Ardila, 
a mathematician who explains concepts like 
randomness and probability and how they apply 
to our everyday lives. 
$9.95 | © 2023 | 978-1-68054-013-0 | 84 pp.

FOR CHILDREN AND YOUNG ADULTS

Powerful Mathematicians Who Changed the Word from A to Z
Edited by Christa Johnson
Take a vibrant journey through the lives of 26 influential mathematicians whose 
ideas have shaped the way we understand the world. From ancient innovators to 
modern pioneers, this book highlights the diverse contributions of figures such as 
Benjamin Banneker, Ada Lovelace, Maryam Mirzakhani, and Dorothy Vaughan.
$84.95| © 2025 | 978-1-68054-070-3 | 416 pp.

POWERFUL MATHEMATICIANS 
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When students become active doers of mathematics, the greatest gains of their mathematical think-
ing can be realized. The process of sense making begins when we create classrooms full of curious 
students’ thoughts and ideas. By asking “What do you notice? What do you wonder?” we help our 
students see problems in big-picture ways. Self-confidence, reflective skills, and engagement soar, 
and students discover that the goal is not to be “over and done,” but to discover multiple strategies for 
tackling a problem. nctm.org/noticeandwonder 

Access a library of lesson plans and  
digital resources for your classroom!

Notice and Wonder Lesson Plans
These plans are designed to ignite curiosity through a series 
of images that connect students’ own experiences with their 
mathematical observations. New lessons available monthly! 
FREE for NCTM members. 

Notice and Wonder Emoji Sets
Notice and Wonder emojis provide fun and engaging 
mathematics prompts to spark the sense of curiosity that 
leads students to understand that math is everywhere!   
FREE for NCTM members. 

Notice and Wonder Multiplatform Backgrounds
These sets of digital backgrounds are available for  
Canvas, Blackboard, Google Classroom, and Zoom.  
FREE for NCTM members. 

Notice and Wonder Sticker Sheets
Each of these 8.5" x 11" sheets include die-cut, weatherproof 
vinyl stickers of Notice and Wonder! Fun for planners and 
journals, you can put these stickers on water bottles or 
laptops — anywhere you want to add a little Notice and 
Wonder to your life. 

Notice and Wonder Sticker Sheets (Sayings)
Includes “Take it slow,” “Snailed it!,” and “Shello!” Notice 
stickers and “Know-it-owl,” “Square hoot,” and “Wonder-ful” 
Wonder stickers.
$1.50  | 16 stickers (sticker sheets not eligible for member discounts)

Notice and Wonder Sticker Sheet (Seasons)
Includes stickers for Autumn, Halloween, Thanksgiving, 
Presidents’ Day, Pi Day, and even summer break!
$1.50  | 30 stickers (sticker sheets not eligible for member discounts)

NOTICE AND WONDER

NCTM Bookstore 
Exclusives!
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6-inch Plush (Notice or Wonder) ................ $14.95 each 

6-inch Plush Set (one Notice, one Wonder)....... $26.95  

16-inch Plush (Notice or Wonder) .............. $49.95 each

NOTICE AND WONDER PLUSHES!

Inspired by NCTM’s popular characters — Notice, the snail, and  
Wonder, the owl — these new plushes are perfect instructional  
supports for teachers, math coaches, and educators looking to  
make learning interactive and fun at 
any grade level. They’ll quickly become 

a favorite part of your classroom! Each 
character is available in 6" or 16" sizes. 

NOTICE AND WONDER 

Put the “class” back in “math class.” 
Even the simple pencil pouch can be elegant. Bring some style to 
your school day with this NCTM pencil pouch displaying a rich 
pattern of mathematics symbols. NCTM — keeping it classy.

Add some prep(py) to your school. Notice and 
Wonder are pretty in pink and make this pencil pouch totally 
awesome! This pouch is the perfect place for your school gear. 
Everyone in your math class will agree, it’s radical!

You can’t contain these characters, but you can 
contain your pens and pencils! This colorful pencil pouch 
features so many Notices and Wonders!  The more you look, the 
more you see. Use this pouch to hold all of your school essentials 
and bring a little Notice and Wonder to your day.

NOTICE AND WONDER PENCIL POUCHES!

These 9" x 5" zippered pencil pouches feature graphics on one side and solid black on the reverse. 
Pen and pencil not included. Pouch is made of polyester and polypropylene. This product is CPSIA 
compliant. All Notice & Wonder pouches are $7.50. 

(Plushies not eligible for member discounts)

NCTM Bookstore 
Exclusives!
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NOTICE AND WONDER TRADING PINS

Add some flair with NCTM’s fun, colorful, and 
highly collectible enamel pins! Perfect for teachers and 
staff to show off their personality — and for students to 
enjoy our beloved math-loving duo, Notice and Wonder. 
These 1.25" pins make a bold statement on any backpack 
or lanyard. 

Trade them with fellow NCTM members, staff, and board 
members to build your collection, and watch for new 
designs always on the way. Don’t miss the limited-edition 
event pins, available only in person at NCTM Expos — once 
they’re gone, they’re gone! Start collecting today and 
share the excitement with your students and peers.

All pins are $8.00

NOTICE AND WONDER 

Students who actively become 
doers of math can gain the 
most from their mathematical 
thinking. The process of sense 
making begins when we create 
classrooms full of curious 
students’ thoughts and ideas. 
By asking “What do you notice? 
What do you wonder?” we help 
our students see problems 
in big-picture ways. Self-
confidence, reflective skills, and 
engagement soar, and students 
discover that the goal is not 
to be “over and done,” but to 
discover multiple strategies for 
tackling a problem.

NCTM Bookstore 
Exclusives!

      NCTM.COM/STORE   •   800-235-7566 (M–F 8:30 am–5 pm ET)     23 



N
ot

 a
n 

N
CT

M
 m

em
be

r?
 

Jo
in

 to
da

y 
an

d 
un

lo
ck

 u
p 

to
 

$2
0 

off
 yo

ur
 m

em
be

rs
hi

p 
du

es
.*

 

Be
ne

fit
s i

nc
lu

de
 u

p 
to

 3
0%

 o
ff

  
yo

ur
 b

oo
ks

to
re

  p
ur

ch
as

es
!

U
se

 p
ro

m
o 

co
de

 U
N

LO
CK

 fo
r  

$1
0 

off
 E

ss
en

tia
l M

em
be

rs
hi

p 
du

es
 o

r  
$2

0 
off

 P
re

m
iu

m
 M

em
be

rs
hi

p 
du

es
.

nc
tm

.o
rg

/j
oi

n

*S
om

e 
ex

cl
us

io
ns

 m
ay

 a
pp

ly.

19
06

 A
ss

oc
ia

tio
n 

Dr
. |

 Re
sto

n,
 VA

 2
01

91
-1

50
2


