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Critical factors in making the shift

1	 National Council of Teachers of Mathematics. (2014). Principles to actions: 
Ensuring Mathematical Success for All. https://www.nctm.org/PtA

2	 Lester, F. K. (2003). Teaching Mathematics Through Problem Solving: 
Prekindergarten–Grade 6. National Council of Teachers of Mathematics.

We’ve seen the headlines: We are currently 
experiencing the largest math score declines in grades 
4 and 8 since 1990, sweeping across most states and 
districts. This underperformance is not new, but it’s 
getting worse.

•	 Across all states/jurisdictions in 2022, the 
percentage of fourth graders performing below 
NAEP Basic ranged from eight to 90 percent. 
Nationally, the figure was 26 percent.

•	 Within the last decade, average scores for 13-year-
olds declined 14 points in math—with a nine-point 
score drop from 2020 to 2023 alone.

That’s the bad news. But here’s the reason for hope: 
There is increasing consensus that it’s time for some 
fundamental changes in mathematics instruction.

Specifically: Infusing problem-based math learning 
into your district’s instruction can help reverse 
these trends.

Research1 shows that math instruction is most effective 
when it encourages students—individually or grouped 
with peers—to grapple actively with math problems. 
When instruction gives students the opportunity to 
solve problems, rather than telling them immediately 
how to solve them, students are more motivated. 
According to Teaching Mathematics Through Problem 
Solving, teachers can help and guide their students, 
but understanding occurs as a by-product of solving 
problems and reflecting on the thinking that went 
into those solutions. To understand something is a 
very motivating and intellectually satisfying feeling. 
When ideas make sense to students, students are 
encouraged to learn more by their desire for an even 
deeper understanding.2
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“This school is in their third year of using 
problem-based learning with their students. And 
in the years I’ve been here, I’ve seen an amazing 
impact. It’s [now] the students’ thinking that’s 
pushing math forward.”
Amy Christofano, Instructional Specialist, University of Delaware

More good news: We can help teachers and 
administrators make this shift. How?

•	 With research-backed approaches to problem-
based math instruction that can support teachers 
in expanding their practices, and

•	 With change management resources that can 
help administrators guide a successful shift in 
instructional practices.

We’re here to support educators in transforming how 
mathematics is taught, engaging all of our students in 
deeper, more enduring learning. That’s what you’ll find 
in this playbook: research highlights, checklists, look-
fors, and other resources to reinforce your efforts at 
creating change that lasts—and changes lives.
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All students must see  
themselves as math people
The decline in scores began before the disruptions of the COVID-19 pandemic 
made them even worse. Beyond the benchmark data, we know that perennial, 
persistent math anxiety and other attitudes around math often get in the way of 
effective learning.

Bottom line: Many students, and even some teachers, don’t believe that they are 
“math people.” That belief can hinder engagement and learning. To see yourself as a 
math person, you must find problems interesting and you must feel that your ideas 
have value in the math classroom.

Recent survey data3 also shows that only 47 percent of U.S. students feel that they 
“often” or “always” work on interesting problems in math class.

That’s where immense opportunity lies. In NAEP research, more than 70 percent of 
students report enjoying activities that challenge their thinking and thinking about 
problems in new ways.

So, first and foremost, we need to revise our ingrained attitudes about math. Both 
teachers and students need to believe that math is for everyone. And with the proper 
framing and approach, we can help everyone see themselves as a math person.

3	 YouthTruth. (2024). Making Sense of Learning Math: Insights from the Student 
Experience. https://youthtruth.org/wp-content/uploads/2024/05/Making-Sense-of-Learning-Math_2023.pdf
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Problem-based learning  
values student thinking
Problem-based learning is an instructional method in 
which the teacher engages students in active learning 
through the use of meaningful, real-world problems. 
Students use what they already know to approach 
problems in ways that make sense to them and 
connect their ideas, representations, and strategies 
with those of their peers. This process is designed 
to spark lively discussions that help students think 
deeply, apply what they’ve learned, and truly grasp 
the material.

This approach aligns with the effective teaching 
practices outlined by the National Council of Teachers 
of Mathematics. Problem-based learning creates 
an environment where mathematical discussion, 
problem-solving, and reasoning are essential. Lessons 
include problems with clear goals, which help students 
connect various mathematical representations and 
strategies. Teachers ask questions that help students 
link prior knowledge to new ideas, articulate their 
thinking, and deepen their understanding of important 
math concepts. As students engage with challenging 
problems, they develop the persistence needed to solve 
more complex issues (both now and in later grades), 
which is an important part of the learning process.

With this knowledge, we can frame instruction to 
prioritize mathematical discussion and student agency. 
Problem-based learning ignites students’ curiosity 
about math while challenging them to consider multiple 
methods of problem-solving. This approach is well-
positioned to help students worry less about “getting 
it wrong,” and focus more on sharing rough ideas, 
persisting through problems, and seeing the power and 
potential in their own math thinking.

Interested in going deeper into the research? 
Check out our Amplify Desmos Math 
foundational research.

“Our students are learning not 
just the actual curriculum—
the content—but to work 
collaboratively, to problem solve, 
to look for resources to help them. 
They’re becoming better thinkers, 
better talkers, better community 
members.”

Christy Parsons, Principal,  
Seaford School District, Delaware
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Proficiency Progression
Lessons designed around the Proficiency 
Progression, a model that systematically 
builds on students’ curiosity to develop lasting 
grade-level understanding:

1.	 Activate students’ prior knowledge 		
 and curiosity

2.	 Generate new ideas through collaboration

3.	 Refine ideas using facilitation tools

4.	 Guide to grade-level understanding

5.	 Practice, reinforce, remediate, and extend 
for lasting understanding

A structured approach to problem-based 
learning best supports teachers and students

“It’s definitely a shift. It has really put a lot more power in the 
hands of students to try and grapple with problems. And the 
teacher can really set the tone on how much to scale back or 
how much to scaffold depending on their classes. So it’s very 
customizable.”

Brendan Simon, Associate Principal, San Diego Unified School District, California

What do we mean by a structured approach?

Misconception: Problem-based learning is an 
unstructured learning experience that leaves students 
to figure things out (or not) entirely on their own.

In fact, a structured approach to problem-based 
learning is, by definition, a model that breaks learning 
into sensible and approachable parts, systematically 
building on students’ curiosity to develop lasting grade-
level understanding. An example is the Proficiency 
Progression™, the blueprint around which lessons 
within Amplify Desmos Math are designed.

Teachers first activate students’ natural curiosity by 
offering opportunities to generate new ideas through 
collaboration. Then teachers refine ideas through 
intentional facilitation and guide students to grade-level 
understanding. Finally, students are presented with 
opportunities for practice and reinforcement to lock in 
lasting knowledge.

|

| 

|

|

| 
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High-quality instructional materials 
provide structure and support
Misconception: Problem-based math learning is driven—entirely and haphazardly—
by student choice, without objectives or accountability.

With a high-quality problem-based curriculum in place, here’s what it can actually 
look like, from the moment math class begins:

1.	 Lessons start with an invitation to engage in mathematics. Warm-up tasks are 
low-floor and high-ceiling, so all students feel invited to explore the concept.

2.	 As students progress through the lesson, teachers help guide them through 
instructional tasks and offer feedback. While students are talking, exploring, and 
collaborating, all this is happening in service of grade-level objectives.

3.	 At the end of the lesson, the teacher synthesizes the key takeaway of the lesson, 
helping students understand the lesson objective. Students are presented with 
ample opportunities to practice and develop enduring understanding of the 
concept or skill.

A quality curriculum will provide consistent and time-saving resources for all 
educators, including:

•	 Instructional routines that create classroom consistency, freeing up attention to 
focus on teaching and learning.

•	 Pacing recommendations to help teachers manage their learning block.

•	 Embedded, in-the-moment professional development—related to principles, 
instruction, pedagogy, and program content—that helps deepen understanding 
of the math and how to teach it.

•	 A clear and systematic framework that guides teachers through planning, 
instruction, and assessment.
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Teachers must also have the right supports in place to help even the youngest 
students succeed in math. Scaffolding can help teachers and students alike become 
familiar with a new curriculum. When using a high-quality program:

•	 Teachers are provided step-by-step moves that make a curriculum as easy as 
possible for teachers.

•	 Guidance is provided so that teachers will anticipate and monitor strategies 
students may use.

•	 Teachers can facilitate productive discussions to help students make 
connections between their own ideas and those of their classmates.

Structures and supports that save teachers time during this shift will allow them to 
focus on doing what they do best: making a difference for all their students.

High-quality instructional materials provide structure and support



What students are saying 
about problem-based learning

,

“Being a math person means 
perseverance...if you see 
you got one wrong, you 
retrace your steps, find the 
correct answer, and it’s really 
awesome. Math teaches you 
a lot about how to persevere 
through difficult situations.”

Celeste, Grade 6

,

“I think it’s important to 
work together in math class 
because if you don’t know 
lots of things, you could ask 
your partner for help or have 
advice for the question, like 
how it could help you or 
anything else.”

Nasir, Grade 5

,

“I think mistakes are 
good because you can 
learn from your mistakes 
and get better.”

Ryland, Grade 3

,

“When I come to math now 
I come happy and ready to 
do it. I feel more confident 
sharing my ideas and 
defending my words.”

Samantha, Grade 6

,

“I learned one thing from 
my friend where she kept 
on trying and trying all 
these new strategies and it 
really encouraged me to try 
more, too.”

Keyara, Grade 5



https://amplify.com/pdf/uploads/2024/07/Amplify_Infusing-Problem-Based-Learning-Into-Math-Classrooms-eBook.pdf
https://amplify.com/pdf/uploads/2024/07/Amplify_Infusing-Problem-Based-Learning-Into-Math-Classrooms-eBook.pdf
https://achievethecore.org/peersandpedagogy/developing-math-language-routines/
https://www.buildingthinkingclassrooms.com/
https://www.buildingthinkingclassrooms.com/
https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-Discussions,-2nd-edition-(Download)/
https://www.nctm.org/Store/Products/5-Practices-for-Orchestrating-Productive-Mathematics-Discussions,-2nd-edition-(Download)/
https://www.lboro.ac.uk/media/media/services/lumen/Dr%20Hewitt%20-%20Arbitrary%20and%20Necessary%20part%201.pdf
https://www.lboro.ac.uk/media/media/services/lumen/Dr%20Hewitt%20-%20Arbitrary%20and%20Necessary%20part%201.pdf
https://www.crowdcast.io/c/amplify-math-symposium/TZeWK
https://www.crowdcast.io/c/amplify-math-symposium/TZeWK






Stage 1: Exploration

During the exploration stage, stakeholders explore the need for change, gather 
information, and begin to build buy-in for potential change.

The key to this stage is to explore, build knowledge, and determine areas of need.

Process

1. Develop a shared vision:

■	 Collaborate with stakeholders to craft a concise and 
compelling vision for desired math practices and 
outcomes in the district.

■	 Ensure the vision reflects the goals, values, and 
aspirations of all involved parties.

2. Identify key issues:

■	 Conduct data analysis and gather feedback to pinpoint 
the unique challenges and areas for improvement in 
your district.

■	 Document specific issues and concerns that need to 
be addressed.

■	 Examine existing math materials to determine how 
they’re helping, or not helping, address these concerns.

■	 Craft messaging for multiple stakeholder groups around 
the key issues that are uncovered.

3. Develop a short- and long-term plan:

■	 Prioritize the areas requiring immediate attention 
and action.

■	 Create a longer-term (two- to three-year) plan to 
drive strong math practices and results.

■	 Identify and create a plan to deprioritize 
competing initiatives as a result of the changes 
being implemented.

Practice

1. Create and share a digital resource backpack:

■	 Curate a collection of digital resources—such as articles, 
research papers, and videos—that define and explain the 
shift to structured problem-based learning.

■	 Organize the resources for easy access and sharing. 
Encourage review and discussion.

2. Gather information

■	 Design a survey or gather anecdotal information 
about staff’s understanding and openness to 
problem-based learning.

■	 Include questions to identify knowledge gaps and gauge 
receptiveness to change.

People

1. Engage a broad range of stakeholders:

■	 Identify diverse stakeholders, including teachers, 
administrators, parents, and community members, who 
may be involved in the change process.

■	 Establish clear channels of communication to engage 
and solicit input from each group.

2. Socialize the vision:

■	 Communicate the math vision through staff meetings, 
workshops, and digital platforms.

■	 Encourage dialogue and feedback to foster 
understanding and ownership among stakeholders.

Evidence-based stages of implementation
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Questions to answer at this stage:

•	 Have we identified our unique issues based on data analysis and feedback?

•	 Have we agreed about how this fits within our short-term and longer-term 
priorities (while deprioritizing competing initiatives)?

•	 What math practices do we explicitly want to address?

•	 Has a shared vision been established?

•	 Do we have a collection of resources or training to support the change in 
practices that are needed?

•	 Have we created ample opportunities for multiple stakeholders to learn 
more about and engage with the reasons for making the shift to structured 
problem-based learning?

Evidence-based stages of implementation
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Process

1. Establish an adoption committee:

■	 Select a group of individuals representing a diverse 
group of teachers and coaches in the district—including 
skeptics who may have a large influence in their 
school communities.

2. Establish criteria for selection:

■	 Determine the key factors aligned to evidence-based 
practices and requirements for selecting materials (see 
Math Classroom Look-Fors on p. 20), as well as the 
shared vision developed in Stage 1.

■	 Ensure criteria are in alignment with all aspects of math 
principles and research.

■	 Consider factors such as alignment with district goals, 
evidence-based practices, cost, and usability.

3. Review and shortlist materials:

■	 Gather potential resources that meet the 
established criteria.

■	 Conduct a thorough review and evaluation process to 
create a shortlist of materials for further consideration. 
This can be done by a smaller group or with the adoption 
committee as a whole.

4. Involve the committee and stakeholders:

■	 Share the shortlisted materials with the adoption 
committee and other relevant stakeholders.

■	 Consider piloting shortlisted materials for the best sense 
of what fits your district’s specific needs.

■	 Facilitate discussions, solicit feedback, and gather input 
on the suitability of each resource.

5. Make a purchase decision:

■	 Based on the feedback and evaluation, make a decision 
on which resources to purchase.

■	 Obtain all necessary approvals and complete the 
procurement process.

6. Prepare for material delivery:

■	 Order the selected materials from the chosen publishers.

■	 Coordinate with schools and relevant staff to ensure 
readiness for the delivery and distribution of materials.

Practice

1. Conduct pilot programs:

■	 Implement the selected programs that are under 
evaluation in a few classrooms as a pilot.

■	 Monitor and evaluate the experiences of teachers and 
students using the new resources.

■	 Collect data and results to inform the 
decision-making process.

■	 Report back to the adoption committee.

People

1. Build understandings of problem-based learning and 
the importance of a structured approach:

■	 Begin to educate and engage all stakeholders not 
part of the adoption committee—including educators, 
administrators, and families—about the shift, why it is 
necessary, and how it is backed by research.

■	 Create a plan to provide short-term and long-term 
professional development opportunities, workshops, 
and resources to deepen understanding and knowledge 
during this stage, emphasizing the study and exploration 
of evidence-based practices in math instruction.

■	 Encourage teachers and administrators to engage in 
professional learning and research to enhance their 
expertise and readiness for the initial implementation.

Evidence-based stages of implementation
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Math Classroom Look-Fors

Problem-Solving and Collaborating

Teachers

■	 Use problems that provide multiple entry points.

■	 Give students time to productively struggle with 
problems and ask questions that elicit and stir 
student thinking.

■	 Encourage students to make visual representations 
to explain and justify their reasoning.

■	 Purposefully prompt students to make their 
reasoning and thinking public.

Students

■	 Make sense of problems by drawing on and 
making connections with their prior understanding 
and ideas.

■	 Engage and persevere at points of difficulty, 
challenge, or error.

■	 Use tools and multiple representations to make 
sense of and understand mathematics.

■	 Share and explain ideas, reasoning, and 
representations, in pairs and small groups.

■	 Revise their thinking, and include revised 
explanations and justifications in written work.

Eliciting and Discussing Ideas

Teachers

■	 Elicit and gather evidence of student thinking at 
strategic points during a lesson.

■	 Engage students in sharing mathematical ideas, 
reasoning, and approaches.

■	 Ask intentional questions that make the math more 
visible and accessible for students.

Students

■	 All (not just the hand-raisers) actively participate 
in discussions.

■	 Talk about each other’s thinking, not just their own.

■	 Say a second sentence to extend and explain 
their thinking.

■	 Use general and math-specific academic language.

Connecting and Synthesizing Ideas

Teachers

■	 Select and sequence student approaches and 
solution strategies for whole-class discussion.

■	 Connect students’ strategies and methods to more 
efficient procedures, as appropriate.

■	 Ensure progress toward mathematical goals by 
making explicit connections to student approaches 
and reasoning.

■	 Provide students with opportunities for distributed 
practice of procedures.

Students

■	 Explain how different approaches are the same and 
how they are different.

■	 Apply appropriate strategies and methods, and 
reflect on which procedures seem to work best for 
specific types of problems.

■	 Assess and monitor their own progress toward the 
math learning goals.

■	 Practice the math that matters most, including 
fluency of basic facts.



Questions to answer at this stage:

•	 Did we establish clear criteria for selecting materials that focus on evidence-
based instructional practices?

•	 Have we conducted a thorough review of the programs that will be evaluated?

•	 How will we ensure that all aspects of problem-based learning research are part 
of the resources being evaluated?

•	 How will we provide all stakeholders with professional learning opportunities that 
support a transition to evidence-based instructional practices?

The key to this stage is process, process, process. Complete and 
comprehensive plans will be critical to a successful adoption stage.

Look-fors adapted from:

•	 National Council of Teachers of Mathematics. (2014). Principles to Actions: 
Ensuring Mathematical Success for All. https://www.nctm.org/PtA

•	 National Council of Supervisors of Mathematics. (2019). NCSM Essential 
Actions: Instructional Leadership in Mathematics Education.

•	 Strategic Education Research Partnership. (2014). Seven Vital Student 
Actions. https://www.serpinstitute.org/5x8-card/vital-student-actions.

Evidence-based stages of implementation
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Stage 3: Initial implementation

During the initial implementation stage, you’ll put your newly adopted resources 
into practice. The focus is on providing ongoing support and monitoring progress to 
inform future adjustments.

Process
■	 Build comprehensive professional learning and materials 

for faculty and staff that will support implementation, 
including timeline and check-ins, observation checklists, 
and periodic training sessions throughout the year.

■	 Develop explicit processes for collecting and interpreting 
data to monitor the fidelity of implementation.

■	 Create resources to support engagement from families, 
emphasizing understanding of the instructional 
practices that will be utilized as the new resources 
are implemented.

Practice
■	 Prioritize the development of comprehensive 

understanding of the program material among 
stakeholder groups to ensure effective adoption of new 
practices alongside the new materials.

■	 Provide continuous professional learning opportunities to 
facilitate this understanding.

■	 Engage in intentional planning, unit unpacking, 
instructional practice rehearsals, and ongoing coaching 
to support usage of the new instructional resources 
and practices.

People
■	 Acknowledge that this stage will involve a range of 

emotions, including anxiety, questions, and frustration.

■	 Celebrate successes, recognize the hard work of 
individuals, and highlight student growth.

■	 Establish effective communication channels to share 
positive stories with all stakeholders.

Evidence-based stages of implementation
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Questions to answer at this stage:

•	 What continuous professional learning will be implemented, how, and for whom?

•	 How can we specifically support educators in the first school year 
of implementation?

•	 How will we collect and monitor data to ensure the changes being implemented 
are resulting in positive outcomes for students?

•	 What data will we collect to prioritize comprehensive understanding of new 
instructional materials and adoption of evidence-based math practices?

The key to this stage is helping teachers move away from ineffective legacy practices 
and start making the shifts to evidence-based practices. Individual change is a critical 
component of organizational change.

Evidence-based stages of implementation
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Stage 4: Full operation

In this stage, new instructional practices are fully integrated throughout your system. But 
keep up your momentum—it’s important to check in, expand practices, and implement 
regular opportunities for coaching.

Process
■	 Conduct routine data analysis to monitor student 

progress and determine areas of needed improvement.

Practice
■	 Expand the focus on problem-based math practices 

to other grade-level instructional areas to support the 
integration of these practices (and aligned resources), 
when appropriate, into the larger system. That might 
include personalized learning, intervention, support for 
bilingual students, etc.

People
■	 Plan and implement onboarding processes for new 

teachers and administrators.

■	 Emphasize deeper understanding of resources and 
instructional practices through continuous improvement, 
coaching, and mentoring.

Evidence-based stages of implementation



Questions to answer at this stage:

•	 How has the integration of problem-based learning practices and resources 
influenced math development of students?

•	 What specific progress monitoring strategies are in place to track advancement 
and effectiveness of math practices?

•	 How are staff onboarded and prepared to step into the system?

•	 What ongoing professional learning will occur?

•	 Are interventions effective for students not working at grade level? How will you 
measure that?

“When I first made the shift to a problem-based approach, 
it was a very big shift. … If I was going to give any advice 
to teachers moving to problem-based learning, you just 
have to try it. It’s difficult at first, because you feel like it’s 
your role to have control, your role to facilitate everything. 
But if you let go of some of that control and you have the 
right resources and let students do the work, you’ll be really 
impressed by the things that they can do.”

Katie Purse, Grade 3 Teacher, Seaford School District, Delaware

Evidence-based stages of implementation
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Stage 5: Innovation and sustainability

Structured problem-based learning practices will be utilized 
effectively at this point—and student growth will be the result.

Process
■	 Make room for innovation that is aligned with the ever-

growing body of research.

■	 Consider creating processes that will allow for building 
on this approach throughout grades K–12.

Practice
■	 Ensure current research and data is informing 

instructional decisions and continuing to deepen the 
knowledge base that has been built to this point.

■	 Implement systems such as the study of problems of 
practice, collaborative conversations about data, and 
peer-to-peer instructional rounds to support deeper 
implementation of resources and practices.

■	 Ongoing professional learning systems will need to be 
developed and put into practice.

People
■	 A culture of collaboration, shared ownership, and 

community of practice should be emphasized at 
this point.

■	 Conversations should focus on student growth instead of 
on the resource

Evidence-based stages of implementation
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“This is the approach that most of us were craving. Not just 
teachers, but also parents, administrators, and of course the 
students, which is what really matters. ... As soon as they 
started seeing the way that students responded to this new 
approach, I think they quickly got the buy-in.”

Staci Benak, Instructional Coach, San Diego Unified School District, California

Your timeline for successful 
change management
Now that you know what it will take to create change that lasts when implementing 
the shift to structured problem-based learning, it’s time to start.

The timeline behind your version of this action plan depends on the needs of your 
district. Sometimes the exploration stage is three years and the adoption stage is 
three months. Sometimes the exploration stage is three months and the adoption 
stage is two years. Know that the timeline is variable, but creating change that 
lasts is a long-term plan.

Stage 2-Year plan 5-Year plan 8-Year plan

Exploration stage 3 months Year 1 3 years

Adoption stage 6 months Year 2 3 months

Initial implementation stage 4 months Year 3 9 months

Full operation stage 5 months Year 4 2 year

Innovation and sustainability stage Year 3+ Year 5 2 years
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“Putting students at the center of their own learning and 
using the students’ ideas to push lessons forward is so 
empowering to the students. It builds the math community, 
and the best learning happens in a positive, safe math 
community where the kids aren’t afraid to take chances and 
take risks and make mistakes.”

Amy Christofano, Instructional Specialist, University of Delaware

Additional resources
When transitioning to a student-centered approach to math, you don’t have to go 
it alone. We’ve got great free resources ready for you today, and even more coming 
your way.

•	 Principles to Actions: Ensuring Mathematical Success for All

•	 Productive Math Struggle: A 6-Point Action Plan for Fostering Perseverance

•	 Amplify’s 2024 Math Symposium: Five hours of free professional development 
on math that motivates and builds proficiency for life

•	 Top episodes from Amplify’s math podcast, Math Teacher Lounge:

•	 S5, E1: Investigating math anxiety in the classroom

•	 S5, E4: Coaching tips for managing math anxiety in teachers

•	 S2, E2: Hands Down, Speak Out | Facilitating classroom discussions

•	 Mathworlds, a math blog by Dan Meyer
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https://amplify.com/episode/math-teacher-lounge/mtl-season-5/episode-4-coaching-tips-for-managing-math-anxiety-in-teachers/
https://amplify.com/episode/math-teacher-lounge/mtl-season-2/episode-2-facilitating-classroom-discussions/
https://danmeyer.substack.com/
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See a structured approach 
to problem-based learning in 
action at amplify.com/math.
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