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Welcome to the Algebra Toolkit 
Welcome educators! 

We are excited to introduce you to the Toolkit to Support Evidence-Based Algebra Instruction in 
Middle and High School (Algebra Toolkit), a collection of professional development and 
implementation resources developed by the Regional Educational Laboratory Central through 
the Institute of Education Sciences, U.S. Department of Education. This toolkit is designed to 
support algebra educators in implementing evidence-based recommendations described in 
the What Works Clearinghouse (WWC) Teaching Strategies for Improving Algebra Knowledge in 
Middle and High School Students1 (Star et al., 2015/2019) practice guide. 

The WWC is an investment of the U.S. Department of Education’s Institute of Education 
Sciences tasked with identifying “what works in education.” As such, it reviews evidence of 
the effectiveness of programs, policies, or practices to determine which studies meet rigorous 
standards (i.e., studies are well designed so that outcomes can be attributed to the 
intervention being implemented) and produce summaries of the findings of those studies. A 
practice guide is one type of publication produced by the WWC, built on these evidence 
reviews, that presents recommendations for educators to address challenges in their 
classrooms and schools. 

Practice guides are developed to provide educators with the best research evidence available 
on a specific education topic. They combine findings from rigorous research with the 
knowledge and experience from a panel of experts—including researchers and practitioners—
to offer recommendations to help address an education challenge. As you’ll see in the practice 
guide this Algebra Toolkit is built around, each practice guide includes a synthesis of the best 
available research on a key topic and shares practices that are supported by this research 
evidence. Each recommendation is supported by definitions of key terms and concepts, along 
with examples of how to demonstrate each of these key concepts and specific instructional 
strategies to support use in your classroom. 

 
1 https://ies.ed.gov/ncee/wwc/PracticeGuide/20 

https://ies.ed.gov/ncee/wwc/PracticeGuide/20
https://ies.ed.gov/ncee/wwc/PracticeGuide/20
https://ies.ed.gov/ncee/wwc/PracticeGuide/20
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The Teaching Strategies for Improving Algebra Knowledge in Middle 
and High School Students practice guide presents three evidence-
based recommendations: 

• Use solved problems to engage students in analyzing algebraic 
reasoning and strategies. 

• Teach students to utilize the structure of algebraic 
representations. 

• Teach students to intentionally choose from alternative 
algebraic strategies when solving problems. 

 

As algebra educators, you play a crucial role in helping students develop a strong foundation 
in this important subject. The resources in this toolkit are designed to help you incorporate 
the three evidence-based recommendations from the practice guide into your classroom, so 
you can help your students succeed in algebra and set them up for success in future math 
courses. This toolkit includes a series of learning modules that will introduce you to the 
evidence-based recommendations from the practice guide, help you understand the key 
concepts and principles behind these recommendations, and provide specific instructional 
strategies to support your use of the recommendations in the classroom. You can integrate 
these instructional strategies into your current teaching and curriculum. That is, it is not 
intended to be a curriculum unto itself, but to help improve upon existing practices. 

As you work through the modules, you will work through a series of Plan-Do-Study-Act (PDSA) 
learning cycles. PDSA cycles are a useful tool to reflect on changes to your teaching practice, 
like adopting new strategies in algebra. They are cycles of inquiry in which you plan and 
implement specific instructional strategies to support the three recommendations, collect 
data on implementation and outcomes, study your collected data, and make adjustments as 
needed to optimize their effectiveness in your classroom and with your students. 

We encourage you to take advantage of the supports and guidance provided by a group of 
colleagues in a professional learning community as you work through the learning modules 
and apply the instructional strategies. Together, you can share insights, experiences, and 
challenges, and learn from one another as you work to improve your teaching of algebra. 
Thank you for your commitment to excellence in algebra education, and we look forward to 
supporting you in your professional development journey.  
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Introduction to the Algebra Toolkit 

Who is the Algebra Toolkit for? 

The Algebra Toolkit is intended primarily for use by in-service educators who want to 
improve their teaching of algebra. The instructional strategies supported by the toolkit can be 
useful for educators at all different levels: educators brand new to algebra instruction, those 
who have experience but have struggled in some aspect of instruction, and those whose 
practice is well-advanced but are just looking to sharpen their skills. This toolkit, through the 
framework of Plan-Do-Study-Act (PDSA) cycles, is designed to support each of you as you plan 
for and implement the instructional strategies in your classrooms, gather data to assess, and 
work to continually improve. 

In developing this toolkit, we have designed it to facilitate the work of a group of educators, 
supported by a facilitator, working together in a professional learning community (PLC). We 
recognize that some educators may already be using some or all of these instructional 
strategies effectively. Others may be trying these instructional strategies but not getting 
results, so this toolkit is a way to examine why that might be so. Other educators might be 
working to make these instructional strategies a more common experience across their 
algebra courses, so they are interested in making them more routine. Still others might be 
struggling with the content itself, such as truly understanding what is meant by structure or 
being able to develop multiple representations for algebraic problems and solutions. Each of 
you brings individual strengths and can find value in collaborating with your colleagues in a 
PLC. 

The toolkit is designed to be flexible and can be adapted to fit the needs and schedules of 
different groups of educators, for example groups of educators who work together within a 
school, across multiple schools in a district, or remotely across districts. Your team might also 
include administrators who wish to strengthen their knowledge and skills as instructional 
leaders for math. 

What’s in the Algebra Toolkit? 

The Algebra Toolkit includes several components to support you, as educators, as you 
implement instructional strategies to support the practice guide recommendations in your 
classrooms (see box 1). 
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Box 1. Key terms used in the Algebra Toolkit 

Recommendation. Refers specifically to one of the three evidence-based 
recommendations presented in the practice guide. 

Instructional strategy. To support implementation of the recommendations in 
the practice guide, the practice guide panel and toolkit teams have made 
suggestions of effective instructional strategies. These are gleaned from the 
research studies, as well as based on experience and best practice. 

Reference the glossary at the end of this document for other key terms used. 

• This facilitator’s guide provides guidance and support for the facilitator who will lead your 
small group through the toolkit. 

• The participant workbook provides an overview of the toolkit and resources you will need 
and guides you through the learning modules and activities. 

• Links to the What Works Clearinghouse practice guide, Teaching Strategies for Improving 
Algebra Knowledge in Middle and High School Students, identifying the evidence-based 
recommendations, as well as aligned instructional strategies and examples that are the 
focus of the toolkit. This practice guide is research-based and provides a foundation for the 
learning modules and activities in the toolkit. 

• Data tools, including educator self-reflection tools, student surveys, classroom visitation 
tools, and student knowledge assessment tools (see box 2), help you gather data on your 
use of the instructional strategies. These data tools can be used to inform the development 
of action plans (as part of the PDSA cycles) and guide the implementation of the 
instructional strategies in your classroom. By using these tools regularly, you can track 
your progress and make adjustments to improve your teaching over time. 

• The PDSA Tool provides a framework for applying the instructional strategies in your 
classroom and assessing their effectiveness. 

• Online videos provide guidance and support as you work through the learning modules 
and apply the instructional strategies in your classrooms. These videos feature educators 
who have successfully implemented the instructional strategies, as well as experts who 
provide insights and advice on key concepts and challenges. 

• Optional online knowledge checks help educators assess their comprehension and 
understanding of the material included in the practice guide and modules. They also 
provide educators opportunities to reflect and develop a greater awareness of their 
progression through the material. 

Together, these components provide a comprehensive toolkit to support you in implementing 
the evidence-based recommendations and improving your teaching of algebra. All toolkit 
materials are available on the Algebra Toolkit website. 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/
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Box 2. What are the data tools? 

The Algebra Toolkit includes two sets of data tools to help you  
assess the current state of your teaching and track your progress  
as you move through the PDSA cycles. 

Implementation data tools: 

• Educator self-reflection tools provide opportunities for you to reflect on your 
implementation of instructional strategies aligned with each 
recommendation to help understand how well your implementation aligned 
with what you had planned. This understanding will help you better interpret 
student outcomes as they relate to your instructional strategies. 

• Classroom visitation tools provide a structured framework for observing 
classroom instruction and gathering data on implementation of the 
recommendations. 

Outcome data tools: 

• Student surveys allow you to learn about students’ perceptions of how the 
instructional strategies you use have helped improve their math ability and 
learning, as well as their engagement and mindset in math class. 

• Student knowledge assessment tools provide rubrics and implementation 
templates to assess students’ mastery of the content as you implement new 
instructional strategies within each module. These are designed to 
supplement data you already collect in your classroom, such as exit tickets, 
quizzes, or tests. 

How is the Algebra Toolkit organized? 

The overall structure of the toolkit is built around the three evidence-based recommendations 
from the practice guide. We have developed three modules that focus on each of the practice 
guide recommendations. These modules will help you build an understanding of the 
recommendations, as well as guide you and your colleagues in implementing instructional 
strategies to support the recommendations in your classroom, supported by the structure of a 
PLC. These three modules are sandwiched between an initial “Setting the Stage” session to 
orient you to the toolkit and help start your PLC, and a final module (Module 4) designed to 
support sustained and long-term use of the instructional strategies in your classroom, school, 
and district. In this final module, having completed Modules 1–3, you will reflect across the 
three modules to identify successes and work together to address challenges moving forward. 
Then, you will be guided to develop action plans to support sustained use of effective 
instructional strategies in your classrooms. Additionally, you will share your developed action 
plans with your administrators and begin discussions about how to expand the use of 
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effective practices to additional educators and classrooms in your schools and/or districts. A 
depiction of this overall structure appears in Figure 1. 

Figure 1. Completing the toolkit involves four modules 

 

To support your journey through the Algebra Toolkit, we’ve developed a set of icons 
(Figure 2) to identify different components you’ll encounter along the way—common activities 
you’ll be involved in and tools you will use. Make sure to look out for them. 

Figure 2. Algebra Toolkit icons 
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What is a professional learning community? 

This toolkit is designed for educators to complete as part of a PLC. Coming together as a 
community of learners around a shared interest brings coherence and continuous learning to 
professional development (Vescio et al., 2008), and learning collaboratively has many 
benefits, even if your peers are not in the same physical school building. 

The phrase “professional learning community” has been used for many years, to mean many 
different things. For this toolkit, we mean: 

• Professional. Teaching is a profession, and professionals engage in ongoing improvement 
efforts, including participating in professional development such as the toolkit modules. 

• Learning. Educators are lifelong learners. This toolkit is for current algebra educators and 
is intended to help you learn more deeply about evidence-based recommendations for 
teaching algebra. 

• Community. The process of learning involves reasoning and communication, which are 
often facilitated by professionals learning as part of a community. Having reflective 
conversations and giving and receiving peer feedback can help educators improve their 
teaching. 

A wide range of sizes for PLCs can be effective and supportive. For larger PLCs of more than 
six or seven participants, facilitators may ask the group to break into pairs or small groups for 
activities and discussions during the PLC sessions. Alternatively, a very large group may break 
into smaller groups, each of these groups forming a PLC of their own. For smaller PLCs (of 
only three or four, for example), participating educators want to act as co-facilitators with 
each taking responsibility for facilitating specific portions of a PLC or alternating the 
facilitation role for each PLC. 

We encourage you to find others to engage in the toolkit materials with you. 
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What are PDSA cycles? 

A PDSA cycle is a four-phase cycle of inquiry used by 
practitioners—such as educators, school leaders, and 
school staff—to continually improve their practice. 
During PDSA cycles, practitioners initiate small 
changes to their practice; collect information (or 
data) about how well the changes are being 
implemented and whether they are contributing to 
intended outcomes; reflect on learnings from the 
data; and make decisions about whether to continue 
with the practice or initiate additional small changes. 

Engaging in PDSA cycles is one way to improve 
mathematics teaching and learning continuously and iteratively. They are a component of 
improvement science approaches and have been used extensively in education improvement 
efforts. 

The four phases in a PDSA cycle 

In this toolkit, educators will engage in a PDSA cycle for each of the three recommendations. 
The cycle will help them make changes to current practice to incorporate instructional 
strategies to support the recommendation and assess how well those changes are working by 
following the four phases below. 

 

Plan. Educators, working in a PLC, will create an individual plan to 
implement instructional strategies to support the recommendation into 
their instruction. In this phase, educators define what successful 
implementation of the instructional strategies will look like for themselves 
and their students. Educators will also select data tools they can use to 
assess how well the instructional strategies are being implemented and 
whether they are contributing to intended outcomes. 

 

Do. Educators will implement the instructional strategies according to their 
plan. They will also collect data using their selected data tools to capture 
how implementation is going and record their results. 
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Study. Educators will review the results of their data and reflect on how the 
results compare with the definition of successful implementation they came 
up with during the Plan phase. 

 

Act. Educators will use insights from the Study phase to determine how 
they will revise and strengthen their implementation of the instructional 
strategies. Educators then implement the effective instructional strategies 
based on any revisions and are encouraged to complete another PDSA 
cycle. 

How should educators use the PDSA Tool with the Algebra Toolkit? 

The PDSA Tool (see appendix A) will guide educators through the process of completing a 
PDSA cycle for Modules 1, 2, and 3. (The tool is embedded within various PLC sessions of this 
toolkit, and the entire tool is included in appendix A.) The PDSA Tool is designed to help you 
continuously improve (Shakman et al., 2020) instructional strategies related to the three 
recommendations from the practice guide:  

• Use solved problems to engage students in analyzing algebraic reasoning and strategies. 

• Teach students to utilize the structure of algebraic representations. 

• Teach students to intentionally choose from alternative algebraic strategies when solving 
problems. 

Additionally, the main activities and objectives for each of Modules 1–3 are organized into 
what we call an arc of learning to guide your PLC through the learning and implementation. 
Each module focuses on one of the three recommendations from the WWC practice guide 
Teaching Strategies for Improving Algebra Knowledge in Middle and High School Students and is 
presented through four PLC sessions, with accompanying between-session work. 

In Figure 3, we provide an overview of the four phases in the PDSA cycle along with the arc of 
learning to show how each phase aligns with the PLC structure of the toolkit. As you learn 
about and implement new instructional strategies within Modules 1, 2, and 3, you will be 
guided to complete PDSA cycles within the arc of learning for each module. 
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Figure 3. Overview of the Algebra Toolkit PDSA cycle and arc of learning 

Pl
an

 
Goals: 
• Identify instructional strategies aligned with each recommendation to 

implement and study during this PDSA cycle. 
• Plan how you will incorporate the instructional strategies into your 

instruction. 
• Define what successful implementation of the instructional strategies will look 

like for you and your students. 
• Choose data tools that can provide information related to your definition of 

successful implementation. 

 

Prework: Explore module content  
Educators familiarize themselves with the recommendation and the 
toolkit resources they will use throughout the module. 

 

PLC session 1: Develop an understanding of the 
recommendation  
Educators understand the three strategies to implement the 
recommendation in their classrooms and explore associated student 
outcomes. 

 

Between-session work: Online knowledge checks and reflection  
Educators self-assess their understanding of the recommendation and 
associated student learnings and reflect on opportunities for 
incorporating the recommendation into instruction. 

 

PLC session 2: Plan for implementation of the recommendation  
Educators review and discuss an example of how to incorporate the 
recommendation in an algebra lesson or unit and use the PDSA Tool to 
develop an initial plan for implementation. 

 

Between-session work: Review data tools 
Educators review data tools (educator self-reflection tool; visitation tool; 
student survey; student knowledge assessment) and select tools and 
questions to measure success of the implementation for the educator and 
students. 

 

PLC session 3: Revise plan for implementation of the 
recommendation 
Educators give and receive feedback on their plans for implementation of 
the recommendation and use of data tools and revise their plan.  



Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  9 

D
o 

Goals: 
• Implement your planned instructional strategies. 
• Collect data using the selected data tools and record your results. 

 

Between-session work: Implement the recommendation and 
collect data 
Educators use the PDSA Tool to implement the recommendation and use 
the data tools to collect data on its outcomes for their classroom. 

 

St
ud

y 

Goals: 
• Analyze your data. 
• Reflect on how your results compare with your definition of successful 

implementation. 
• Collaboratively study and reflect on the results of your data and 

implementation experiences with colleagues. 

 

PLC session 4: Study results using data-driven dialogue  
Educators use the PDSA Tool to collaboratively study and reflect on the 
implementation and outcome results from their collected data and discuss 
action steps the data suggest. 

 

A
ct

 

Goal: 
• Use insights from the Study phase to determine how you will revise and 

strengthen your implementation of effective instructional strategies you 
identified for this PDSA cycle. 

 

Follow-up work: Continue to implement the recommendation  
Educators make refinements and continue to implement the 
recommendation though future PDSA cycles. 
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What is the role of the facilitator? 

The role of the facilitator in your team is to provide support, guidance, and coordination for 
the sessions within each of the three modules. When identifying the role of facilitator, you 
should be thoughtful about who makes the most sense in your context. In the least, the 
facilitator should be able to successfully coordinate the PLC sessions and guide participants 
through the content. In your school or district, this might be an experienced algebra educator 
or an instructional leader. In the case where a teacher is serving as facilitator, it would likely 
be a heavy lift for that teacher to also be a participant, so we recommend the facilitator focus 
on the role of facilitation, unless your PLC group is small and participants are sharing 
facilitation roles. Through the facilitator’s guide, we’ve provided details and examples, as well 
as scripts to support facilitators. The facilitator’s main responsibilities are to: 

1. Identify interested and motivated algebra educators (and possibly administrators) who will 
make up the team. Educators could be from a single school, multiple schools in the same 
district, or, if collaboration is easily feasible, in multiple schools across multiple districts. 

2. Plan and prepare for the professional development modules and sessions based on the 
materials in the facilitator’s guide, and the calendars and agendas provided. 

3. Schedule the professional development sessions around the participants’ availability and 
coordinate communications sharing key information around session details and prework. 

4. Facilitate the sessions and guide educators through the completion of each of the modules. 

5. Provide support and guidance to the educators as they implement the instructional 
strategies in their classrooms, and as the educators collect and analyze data on the effects 
of the instructional strategies on their students’ learning. 

6. Continuously monitor and evaluate the effectiveness of the sessions and professional 
development modules and make adjustments to subsequent sessions as needed to 
improve their impact. 

What support does the Algebra Toolkit ask from administrators? 

For implementation of the Algebra Toolkit to be successful, it is critical for school or district 
leaders to provide participants and facilitators with necessary support and resources. Some of 
the supports that might help make the toolkit process successful include: 

• Recruiting participants and facilitators. Identifying engaged and motivated 
participants who can support one another in completing the toolkit is critical. School and 
district leaders can help by identifying educators or administrators interested in taking on 
an instructional leader role as facilitator and participants who are ready to reflect on and 
improve their practice through the toolkit activities. 
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• Encouragement and support. Administrators and school or district leaders can provide 
encouragement and support for participants as they work through the toolkit and 
implement the instructional strategies in their classrooms. This might involve providing 
regular updates and feedback on the progress of the group and recognizing and rewarding 
participants who successfully implement the instructional strategies. 

• Staff time and resources. Administrators and school or district leaders can provide the 
staff time necessary for participants to hold the PLC sessions and complete the toolkit’s 
professional development modules as well as implement the instructional strategies in 
their classrooms. This might involve releasing participants from their regularly scheduled 
meetings, administrative responsibilities, or other professional development, or 
identifying summer or out-of-school time that can be used for toolkit activities and 
supported with professional development funds. Remember that the toolkit is not 
intended to be a curriculum unto itself, but to help improve upon existing practices. As 
such, there may be places where the PLC sessions fit naturally as a replacement for other 
scheduled professional development. 

• Institutionalizing supports. Administrators with responsibility for or interest in algebra 
instruction in your school or district can take on a greater role in supporting the toolkit 
through the Algebra Toolkit Administrator’s Guide. This set of materials outlines a briefer 
set of content and activities to guide administrators in understanding and supporting the 
work of the PLCs. With adequate understanding of the Algebra Toolkit content and 
processes, administrators can offer PLCs the support, structure, and resources to make the 
current year of toolkit implementation a success and can help lay groundwork to 
institutionalize the instructional practices and collaboration strategies to future years, as 
well as expand the use of effective instructional strategies to other educators in the school 
or district. 

How long should the Algebra Toolkit take to complete? 

The Algebra Toolkit is intended for a group of in-service educators and a facilitator to work 
through over the course of a single school year. Each learning module includes independent 
prework, collaborative PLC sessions, and independent between-session work. Participants 
can usually complete the prework and between-session on their own time. Although the 
amount of time needed for this work may vary, it typically can be completed in one to two 
hours. The PLC sessions are designed to last about one hour each and can be conducted 
either in person or online using a video conferencing platform. 

Overall, the length of time it takes to complete the Algebra Toolkit may vary depending on the 
group’s schedule and the amount of time the group is able to devote to the learning modules 
and activities. However, we recommend a timeline parallel to the one shown in Figure 4 for 
the best toolkit experience for participants. The facilitator and team should consider whether 
there are existing structures and activities, such as professional development or common 
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planning time sessions, which can be used for the in-person PLC sessions. This can help 
minimize the impact of the meetings on the educators’ schedules and reduce scheduling 
conflicts. 

Figure 4. Sample planning calendar for completing the Algebra Toolkit 

Setting the Stage – 1 week total, August  
Week 1  • Individual pre-session work: Explore content from the toolkit and 

the practice guide. 
• PLC session: Explore toolkit content, assign roles, develop 

calendar, and set PLC norms. 
Module 1: Recommendation 1 – 8 weeks total, August–October 
Week 1 • Individual pre-session work: Explore module content. 

• PLC session 1: Develop an understanding of the recommendation. 
– Individual between-session work: Complete online knowledge 

checks and reflection. 
Weeks 2–3: PLAN • PLC session 2: Plan for implementation. 

– Individual between-session work: Review data tools. 
• PLC session 3: Finalize plan for implementation. 

Weeks 4–5: DO • Individual between-session work: Implement the 
recommendation and collect data. 

Week 6: STUDY • PLC session 4: Study results using data-driven dialogue. 
Weeks 7–8: ACT  • Individual follow-up work: Refine and continue to implement the 

recommendation. 
Module 2: Recommendation 2 – 8 weeks total, October–December  
Week 1  • Individual pre-session work: Explore module content. 

• PLC session 1: Develop an understanding of the recommendation. 
– Individual between-session work: Complete online knowledge 

checks and reflection. 
Weeks 2–3: PLAN • PLC session 2: Plan for implementation. 

– Individual between-session work: Review data tools. 
• PLC session 3: Finalize plan for implementation. 

Weeks 4–5: DO • Individual between-session work: Implement the 
recommendation and collect data. 

Week 6: STUDY • PLC session 4: Study results using data-driven dialogue. 
Weeks 7–8: ACT  • Individual follow-up work: Refine and continue to implement the 

recommendation. 
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Module 3: Recommendation 3 – 8 weeks total, January–March 
Week 1  • Individual pre-session work: Explore module content. 

• PLC session 1: Develop an understanding of the recommendation. 
– Individual between-session work: Complete online knowledge 

checks and reflection. 
Weeks 2–3: PLAN • PLC session 2: Plan for implementation. 

– Individual between-session work: Review data tools. 
• PLC session 3: Finalize plan for implementation. 

Weeks 4–5: DO • Individual between-session work: Implement the 
recommendation and collect data. 

Week 6: STUDY • PLC session 4: Study results using data-driven dialogue. 
Weeks 7–8: ACT  • Individual follow-up work: Refine and continue to implement the 

recommendation. 
Module 4: Reflection, Roadblocks, and Sustaining Use – 3 weeks total, March–April 
Week 1  • Individual pre-session work: Complete self-reflection and goal 

setting.  
Week 2 • PLC session 1: Set goals for sustaining change. 

– Between-session work: Complete school- or PLC-level action 
planning. 

Week 3 • PLC Session 2: Plan for sustainability; celebrate successes. 
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Setting the stage 

Learning objectives 

1. Orient participants to the toolkit experience, the structure and format of sessions, and 
PLC groups. 

2. Introduce the three recommendations and the practice guide. 

3. Provide an overview of the PDSA cycles and PDSA Tool. 

Session overview 

 

  

Explore toolkit content.Pre-session work

Establish PLC norms.
Introduce practice guide recommendations.
Review the PDSA Tool.

Setting the Stage 
PLC session 

Prepare for Module 1.Follow-up work
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Pre-session work: Explore toolkit content 

 

To prepare for this Setting the Stage PLC session, ask participants to complete the following 
prework to familiarize themselves with the Algebra Toolkit and associated practice guide. As 
the facilitator, you should complete pre-session work steps 1–4. Although you do not need to 
complete the graphic organizer in step 5 you should familiarize yourself with its prompts so 
you are ready to facilitate a discussion of participants’ responses during the session. 

1. Read toolkit introduction (pp. 1–13 of this document). 

2. Read the practice guide introduction on pages 1–3 in the Teaching Strategies for Improving 
Algebra Knowledge in Middle and High School Students2 practice guide. 

3. Review the practice guide summary document3 developed by the Institute of Education 
Sciences to accompany the practice guide. 

4. Explore toolkit content through the Algebra Toolkit website4 to get a sense of what’s 
involved in the toolkit experience. As you explore, make sure to note the following: 

a. The Introduction section mirrors the content in this toolkit introduction document. 

b. Each Toolkit Module section (Modules 1–4) provides online access to the content and 
materials presented in each of the modules. 

c. The Resources section provides links to directly download individual facilitator and 
participant documents such as worksheets and data tools. 

5. Complete the graphic organizer below in advance of the PLC session, reflecting on the 
content you reviewed. Be prepared to share your reflections on these prompts in the 
session. 

 
2 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf 
3 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_algebra_summary_072115.pdf 
4 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/ 

Page 14 in the participant workbook. 

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_algebra_summary_072115.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_algebra_summary_072115.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/
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Reflect on toolkit content and connect to your own practice 

 

Rose Bud Thorn 

What are you currently doing 
or have previously done in your 
classroom related to the 
content of this toolkit? 

Based on the toolkit 
information and resources you 
just reviewed, what might you 
consider adopting in your 
classroom or using in a 
different way? 

What concerns or worries do 
you have about the toolkit 
resources you have reviewed 
thus far?  

   

Setting the Stage PLC session 

PLC session learning objectives 

1. Participants will establish norms for the toolkit PLC sessions. 

2. Participants will understand the three practice guide recommendations. 

3. Participants will understand the PDSA Tool and how it will be used throughout  
Modules 1–3. 

Page 15 in the participant workbook. 
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Session agenda 

Activity Time 

Establishing PLC norms 10 minutes 

Opening reflection 
• Participants share reflections from prework 

10 minutes 

Overview of practice guide recommendations 
• Participants work through the activities in Handout S1 to start thinking 

about the recommendations presented in the practice guide and toolkit 

20 minutes 

PDSA cycle overview 
• Review the four phases of the PDSA cycles  
• Participants explore each section of the PDSA Tool 

15 minutes 

Next steps 5 minutes 

Establishing PLC norms 

 

Introduction. We recommend that your PLC begin by establishing norms for how you will 
communicate. In addition to the role of the facilitator, you may want to assign particular roles 
that rotate over time (such as timekeeper, question poser, recorder). 

If your PLC members do not already know one another, we recommend starting with 
introductions. Although the PLC will focus on algebra, developing a strong community also 
involves professional relationships that go deeper than work-related topics. Thus, as part of 
introductions, you may want to ask people to share something non-work-related about 
themselves, remembering to choose questions that suit a wide range of comfort levels. 

You may also want to facilitate an initial activity in which people state their expectations and 
goals for participating in the PLC. The resulting discussion can help align people’s 
expectations with how PLC participation in the toolkit modules is structured. Here’s a sample 
script and suggestions to help your PLC team develop norms. You will likely want a space for 
participants to record recommended norms, such as a Google Doc or sticky notes and large 
chart paper. 

Facilitator. Read the following script. 

Before beginning our work through the toolkit modules, let’s establish some norms for our PLC 
and work together. Take a couple minutes to reflect on the following and feel free to jot down any 
notes or thoughts that come to mind. 

Page 16 in the participant workbook. 
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• What was the best professional learning community you have been part of, and what made it 
so good? 

• What makes professional development most valuable to you? 

• What kinds of structures or participation norms help you engage in professional learning? 

Work time. Provide participants a minute to reflect, then to talk in small groups, and finally 
to share with a larger group. (Note: If your PLC is small, you may want to skip the small-group 
discussions and jump right to a whole-group discussion.) The group should come to a 
consensus on what the norms will be. 

Norms are most powerful when all group members enforce them consistently. You will likely 
want to post or share the norms somewhere that all group members can see or access them. 
For at least the first few PLC meetings, you should start with briefly revisiting the norms and 
inviting revisions based on how the initial PLC meetings have gone. 

Additional resources to support norm setting. If you do not have as much time, you may 
want to start the PLC session with some initial norms and invite participants to revise the list. 
Here is a suggestion for initial norms: 

Engagement and participation 

• Start on time and end on time. 
• Encourage others to participate, ask if others want to comment or add on your 

contributions (out loud or in the chat), and invite people in who have been quiet. 
• Recognize the value of having, understanding, and using shared terms.  
• Engage (in whichever way you can); be an engaged listener. 
• Support an encouraging vibe and tone. 
• Have conversations based on understanding and not debate, listen to understand (to hear, 

as opposed to thinking about your response). 
• Respect everyone’s contribution. 
• Engage with (and agree or disagree with) ideas, not individual people. 

Vulnerability and bravery 

• Take risks and be willing to contribute even when we’re unsure. 
• Everyone is coming in with good intentions, but it is also okay to point out when there is 

an “ouch” moment. 
• Provide some structure to allow everyone to participate if we are a large group (such as an 

anonymous way to contribute ideas). 
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Some more resources for developing PLC norms include: 

• Norms put the ‘Golden Rule’ into practice for groups5 (Richardson, 1999). 
• Effective collaboration norms and guidelines: Seven norms of collaboration6 

(Expeditionary Learning, 2010). 
• The role of the facilitator in faculty learning communities: Paving the way for growth, 

productivity, and collegiality7 (Ortquist-Ahrens & Torosyan, 2009, pages 46–50). 
• Characteristics of effective teams8 (McGregor & Cutcher-Gershenfeld, 2008; Katzenbach & 

Smith, 2015). 
• (for facilitators) Creating a positive learning environment using classroom norms9 (Weeks 

et al., 2022). 

Opening reflection 

 

Ask participants to share one of their prework reflections: A rose, bud, or thorn. Either during 
the sharing or afterwards, point out common themes. For example, you may share that in the 
“rose” section many participants have had positive experiences with PLCs in the past. (Note: If 
you see a lot of teachers identifying a similar “thorn,” you should take time to address that. If it’s 
something that can be easily addressed, take the time to address it. If it’s something that may need 
more time and effort to work through, let participants know that you’ve heard and understand 
their concerns and will work to address them so they are equipped to successfully complete the 
toolkit activities.) 

• Possible discussion question: How might we learn from and use the toolkit? 

Overview of practice guide recommendations 

 

Introduction (Facilitator). Read the script below. 

In each of the modules coming up, we’ll spend a lot of time thinking about instructional strategies, 
how to implement them in our classrooms, and how to gather data to see whether the instructional 
strategies are making a difference. To help us start thinking about the three recommendations, 

 
5 https://studylib.net/doc/8396320/norms-put-the--golden-rule--into-practice-for-groups 
6 https://e2curriculummodules.weebly.com/uploads/8/4/6/7/8467476/norms_for_collaboration_1.pdf 
7 https://digitalcommons.fairfield.edu/cae-facultypubs/3/ 
8 https://e140.stanford.edu/characteristics-effective-teams/ 
9 https://educational-innovation.sydney.edu.au/teaching@sydney/creating-a-positive-learning-environment-using-classroom-
norms/ 

Page 17 in the participant workbook. 

Pages 17–19 in the participant workbook. 

https://studylib.net/doc/8396320/norms-put-the--golden-rule--into-practice-for-groups
https://e2curriculummodules.weebly.com/uploads/8/4/6/7/8467476/norms_for_collaboration_1.pdf
https://digitalcommons.fairfield.edu/cae-facultypubs/3/
https://digitalcommons.fairfield.edu/cae-facultypubs/3/
https://e140.stanford.edu/characteristics-effective-teams/
https://educational-innovation.sydney.edu.au/teaching@sydney/creating-a-positive-learning-environment-using-classroom-norms/
https://studylib.net/doc/8396320/norms-put-the--golden-rule--into-practice-for-groups
https://e2curriculummodules.weebly.com/uploads/8/4/6/7/8467476/norms_for_collaboration_1.pdf
https://digitalcommons.fairfield.edu/cae-facultypubs/3/
https://e140.stanford.edu/characteristics-effective-teams/
https://educational-innovation.sydney.edu.au/teaching@sydney/creating-a-positive-learning-environment-using-classroom-norms/
https://educational-innovation.sydney.edu.au/teaching@sydney/creating-a-positive-learning-environment-using-classroom-norms/
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though, let’s take some time to look at what we might ask students to do as we implement each of 
them. 

The first recommendation in the practice guide is to “use solved problems to engage students in 
analyzing algebraic reasoning and strategies.” Solving algebraic problems requires students to 
engage in abstract and critical thinking beyond the arithmetic work they experienced previously. 
In developing algebraic reasoning, students must analyze and process multiple pieces of 
information to find a solution to a problem. Examining and discussing possible sources of error 
and the multiple steps of solved problems will allow students to strengthen their algebraic 
reasoning skills. 

Let’s look at a solved problem as a way to start thinking about this recommendation. Look over the 
problem in the Recommendation 1 section of Handout S1 and answer the questions that follow it. 

Individual work. Provide participants with two to three minutes to work on the 
Recommendation 1 section of Handout S1. 

Handout S1: Overview of the Practice Guide Recommendations 

Recommendation 1. Use solved problems to engage students in 
analyzing algebraic reasoning and strategies. 

 

Anne solved this equation using the following steps. 

 

Discussion: 

• What did Anne do correctly in solving this problem? 

• Where is the error in Anne’s work? 

• Can anyone think of a different way to solve this problem? What would that look like? 

Whole-group discussion. Pull the group back together and use the questions in the 
discussion section to guide a whole-group discussion focused on Recommendation 1. 
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Solution Space 
What did Anne do correctly in solving this problem? 

• Sample response: Her first step of subtracting 8 from both sides is a valid way to start solving this problem, and 
she did so correctly. 

Where is the error in Anne’s work? 

• Sample response: In her second step, Anne divided incorrectly. After dividing by 4, she should end up with  
—b = 1. So, she would still need to divide by —1 to end up with b = —1. Alternatively, Anne could have divided by  
—4 in her second step. 

Can anyone think of a different way to solve this problem? 

• Sample response: Anne could have added —4b to both sides as a first step. This way, she would end up with a 
positive coefficient in front of the variable. 
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Facilitator. Read the script below. 

The second recommendation in the practice guide is to “Teach students to utilize the structure of 
algebraic representations.” Examining the underlying structure of an algebra problem (the 
algebraic representation), regardless of how the problem itself is communicated (for example, 
symbolic, numeric, verbal, or graphic), can help students see similarities among problems, 
connections, and solution paths. It also leads to development of understanding about algebraic 
expressions. 

The Recommendation 2 section of Handout S1 features several different representations of linear 
functions. Which of these linear functions has a slope different from the other three? 

Individual work. Provide participants with two to three minutes to work on the 
Recommendation 2 section of Handout S1. 

Recommendation 2. Teach students to utilize the structure of 
algebraic representations. 

 

Four different linear functions are shown below. Three of the linear functions have equal 
slopes. Which linear function has a slope that is not equal to the slope of other three 
functions? 

           

 

𝑥𝑥 𝑦𝑦 
0 a +6 
6 a + 3 
12 a 

 

      

Discussion: 

• How did you decide which linear function didn’t have the same slope as the others? 

• What about the structure of these problems helped you determine your solution? 

• What language or vocabulary do you think is important to stress to highlight the 
structure of these representations? 

Whole-group discussion. Pull the group back together and use the questions in the 
discussion section to guide a whole-group discussion focused on Recommendation 2. 
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Solution Space 
Correct answer: 

• The second representation is the line with the different slope. In the first, third, and fourth representations, the 

slope is 
 


 , but in the second representation the slope is 

 


. 

How did you decide which linear function didn’t have the same slope as the others? 

• Sample response: Participants should talk about the ways they identified the slope in each representation. 

– In the first representation, participants might talk about rewriting the equation so that it is in the form y =. 
This could involve adding 5x to both sides, then dividing both sides by —10. 

– In the second representation, participants might talk about an increase of 2 along the x-axis corresponding 
with an increase of 1 along the y-axis. Alternatively, they might talk about the “rise” being 1 and the “run” 
being 2. 

– In the third representation, participants might talk about x increasing by 6 each step while y decreases by 3 
each step. To determine this, they might talk about substituting a value for the variable, “a” to obtain 
numerical values for y. 

– In the fourth representation, it’s already written in a format where it’s easy to see the slope. The slope is the 
coefficient of the x-term. 

What about the structure of these problems helped you determine your solution? 

• Responses will likely include similar language to the responses from the previous question. 

What language or vocabulary do you think is important to stress to highlight the structure of these 
representations? 

• Responses might include vocabulary such as coefficient, slope, increase/decrease, …. 

• Guide educators to avoid informal language such as “goes up/down.” 

Facilitator. Read the script below. 

The third recommendation in the practice guide is to “Teach students to intentionally choose from 
alternative algebraic strategies when solving problems.” Students benefit from learning multiple 
algebraic strategies to bring to bear on problem-solving. Strategies are more general and abstract 
than memorized algorithms. Using strategies both requires students to have and provides them 
with more flexibility in solving problems. Students should not be expected to memorize all possible 
strategies but have access to multiple strategies for a given problem. 

In the example in the Recommendation 3 section of Handout S1, two students have begun solving a 
system of linear equations. Review how they’ve started to solve this system and answer the 
discussion questions on the handout. 

Individual work. Provide participants with two to three minutes to work on the 
Recommendation 3 section of Handout S1. 
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Recommendation 3. Teach students to intentionally choose from 
alternative algebraic strategies when solving problems. 

 

Zach and Yolanda are solving the following system of linear equations: 

       

      

The first steps in Zach’s solution method are: 

 

The first steps in Yolanda’s solution method are: 

 

Discussion: 

• How would you describe Zach’s method for solving this system of equation? 
…Yolanda’s? 

• Do both methods represent valid solution strategies? Why or why not? 

• Which method for solving this system do you think is a better choice? Why? 
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Solution Space 
How would you describe Zach’s method for solving this system of equation? …Yolanda’s? 

• Sample response: Participants might identify Zach’s method as “elimination” and Yolanda’s as “substitution.”  

Do both methods represent valid solution strategies? Why or why not? 

• Sample response: Yes, both methods are mathematically valid and will ultimately result in a correct solution 
for this system of equations. Zach’s method works because the y-terms are eliminated; the next steps for him 
would be to substitute the x-value back into one of the original equations to determine the value for y. Yolanda’s 
method transforms the first equation into a form that identifies x in terms of y; her next steps would be to 

substitute 
 




 for x in the second equation, then solve for y. If each student continues their method, they will 

arrive at a correct solution. 

Which method for solving this system do you think is a better choice? Why? 

• Sample response: Participants might talk about the setup of the system of equations lending itself better to 
Zach’s elimination method because the coefficients of the y-terms in the equations are additive inverses. 

• Sample response: Participants might talk about Zach’s method being more “efficient” with this system of 
equations. 

Whole-group discussion. Pull the group back together and use the questions in the 
discussion section to guide a whole-group discussion focused on Recommendation 3. 
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Plan-Do-Study-Act (PDSA) cycles 

 

Introduction (Facilitator). Read the script below. 

As you read in the toolkit introduction, a PDSA cycle is a four-phase cycle of inquiry focused on 
continually improving practice. During PDSA cycles, you initiate small changes to your practice; 
collect information (or data) about how well you are implementing the changes and whether 
they are contributing to your intended outcomes; reflect on learnings from the data; and make 
decisions about whether to continue with the practice or 
initiate additional small changes. Engaging in PDSA 
cycles is one way to improve mathematics teaching and 
learning continuously and iteratively. They are a 
component of improvement science approaches and have 
been used extensively in education improvement efforts. 

As we saw in the toolkit introduction, we’ll be working 
through the four phases of the PDSA cycle as we move 
through our PLC sessions focused on implementing 
instructional strategies from Recommendation 1 in 
Module 1, instructional strategies from 
Recommendations 2 in Module 2, and instructional 
strategies from Recommendation 3 in Module 3. 

In the Plan phase for each module, we will each create an individual plan to 
implement the recommendation into our instruction. In this phase, we’ll first 
define what successful implementation of the recommendation will look like for us 
and our students, then choose data tools that can measure how well we implement 
the recommendation and whether it is contributing to our students’ learning. 

To support the PDSA cycle, we will use the PDSA Tool that is included in the toolkit. The entire tool 
is shared in appendix A, but it’s included in portions here in Handout S2 so we can review each 
section separately. Our goal at this point is not a full understanding of the tool, but simply to take 
an initial look to get an idea of what lies ahead and capture some of your initial thinking. 

Let’s take a look at the Plan phase section of the PDSA Tool. You’ll notice there are two main 
aspects of the planning phase: first is to plan how you’ll implement the instructional strategies in 
your classroom; second is to think about how you’ll collect data to determine what impact the 
instructional strategies have had. Take a couple minutes to look over this portion of the PDSA 
Tool, and use the final section to capture any thoughts you might have. 

Individual work. Provide participants with two to three minutes to review the Plan phase 
section on Handout S2. 

Pages 20-30 in the participant workbook. 
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Handout S2. PDSA Tool for the Algebra Toolkit 

Plan phase 

How will you incorporate the instructional strategies into your instruction? 

1. Identify instructional strategies to implement. 

a. What instructional strategies will you implement and study during this PDSA cycle? 
Describe one or two instructional strategies that you plan to try in your classroom. 

b. Why did you choose these instructional strategies?  

2. Describe how you will implement the instructional strategies into a lesson or series of 
lessons. 

a. How will you use or adapt your curricular materials as you implement the 
instructional strategies? Include the name, date, and/or number of the lesson plan or 
series of lessons you are using. 

b. When will you incorporate the instructional strategies (beginning/middle/end of 
lesson/throughout lesson)? How often will you incorporate them (in how many 
lessons)? 

c. What mode(s) of instruction will you use to incorporate the instructional strategies 
(e.g., whole-group discussion, small-group/pair work, independent work)? 

d. What materials or resources, including those from the toolkit, will you use as you 
implement the instructional strategies? 

What will successful implementation of the instructional strategies look like for you and 
your students?  

3. Define what successful implementation of your planned instructional strategies would 
look like. 

a. Which teacher actions will indicate that you have successfully implemented the 
instructional strategies? 

b. Which student actions will indicate that your students are engaged with your 
instructional strategies? 
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4. Choose at least two data tools, including one that will give you information about your 
implementation and one that will give you information about student outcomes, for each 
instructional strategy you plan to implement. 

a. Instructional Strategy #1: 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

ii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iii. Why did you choose these data tools? 

b. Instructional Strategy #2 (if needed): 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

ii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iii. Why did you choose these data tools? 

When and how will you use each data tool? 

Consider which specific questions from your chosen tools would be most appropriate for 
measuring the teacher and student actions that indicate successful implementation. Below, 
list the numbers of the specific questions from the tools that you will use.  

Instructional Strategy #1 

Implementation data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 
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Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Instructional Strategy #2 (if needed) 

Implementation data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Discussion: 

• What do you notice as you look over the Plan phase section of the PDSA Tool? What 
stands out to you? 

• What are you excited about as you look at the Plan phase section of the PDSA Tool? 

• What questions or concerns do you have? 

• Other thoughts? 
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Whole-group discussion. After participants have reviewed the Plan phase section, bring the 
group back together and allow time for them to share any responses to the questions in the 
discussion section. Focus on listening and capturing the thinking that is shared. One thing that 
might come up, for example, are questions about the data tools. You’ll notice that there are 
tools to capture data about implementation (e.g., educator self-reflection, visitation tool), as 
well as outcomes (e.g., student survey, student knowledge assessment tool). If you have time, 
you can allow participants to look at the appendices for Modules 1–3, but it might be better to 
let them know they’ll have more time to dig into those later, as they are specifically aligned 
with each of the modules. For now, it may be enough to point out that to accurately study the 
results of a new instructional strategy, we need to gather data both on the outcomes as well as 
the implementation. 

You might remind participants that this initial look is meant to help you and them start 
thinking about the process. As you work through the upcoming modules, many of their 
questions will likely be answered, but take the time to answer any initial questions you can, 
especially if they are logistical in nature. 

Facilitator. Read the script below. 

In the Do phase, we will implement the recommendation according to our plans 
and collect data using our selected data tools to capture how implementation is 
going and gather data on the impact on our students’ learning. 

Now, let’s take a look at the Plan phase section of the PDSA Tool. This is the time when you’ll 
actually be implementing the instruction strategies in your classroom and collecting data. Take 
five minutes to look over this portion of the PDSA Tool and, again, use the final section to capture 
any thoughts you might have. 

Individual work. Provide participants with five minutes to review the Do phase section on 
Handout S2. 
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Do phase 

Implement the recommendation using your planned instructional strategies, take notes, 
and collect and record data from the implementation and outcome data tools.  

• Implementation data tools: 

– Educator self-reflection tool. The educator completes a short, written reflection 
after using their planned instructional strategy in the classroom. 

– Visitation tool. The educator asks a colleague or administrator to visit a lesson in 
which they use an instructional strategy from the toolkit. The visitor records their 
observations and shares them with the educator after the lesson. 

– Evidence/artifacts demonstrating implementation such as lesson plans, student 
work, other classroom observations, or walkthroughs. 

• Outcome data tools: 

– Student survey. The educator administers this short survey to a class of students or 
to a smaller subset of students following a lesson in which they used an instructional 
strategy from the toolkit. 

– Student knowledge assessment tool. The educator administers this knowledge 
assessment to a class of students following a lesson in which they used an 
instructional strategy from the toolkit. 

– Data that the educator already collects within their classrooms, such as exit 
tickets, quizzes, or tests. 
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5. Record low-inference notes about what happened when you implemented the 
instructional strategies. (Only one set of reflection notes is needed, even if implementation 
occurred over several days.)  
Low-inference notes are notes that document what happened, without jumping to conclusions as to why. 
You can consider using this space to document any context on what was happening in your classroom on 
the day(s) you implemented the instructional strategies (e.g., “schedule adjustment occurred after 
learning students were coming from lunch rather than ELA”) in addition to capturing notes on if and how 
you deviated from your implementation plan (e.g., “5 students were absent; I made 4 small groups rather 
than the 5 groups I intended to use”). 

 

Discussion: 

• What do you notice as you look over the Do phase section of the PDSA Tool? What 
stands out to you? 

• What are you excited about as you look at the Do phase section of the PDSA Tool? 

• What questions or concerns do you have? 

• Other thoughts? 

Whole-group discussion. After participants have reviewed the Do phase section, bring the 
group back together and, again, allow time for them to share any responses to the questions 
in the discussion section. Focus on listening and capturing the thinking that is shared. One 
thing you might want to highlight here is that, in addition to the other data tools, the first 
portion of this section provides space for educators to capture low-inference notes. This is 
where educators can capture additional information that might have changed their planning 
or implementation. 

In the Study phase, we will review our data, both independently and together. 
Then we’ll take time to reflect on how the results compare with how we defined 
successful implementation during the Plan phase. 

Next is the Study phase, which is captured in the Study phase section of the PDSA 
Tool. Here is when you take a step back and review the data you’ve collected. Remember that the 
data you collect will include data about implementation, as well as outcomes. Take a couple 
minutes to look over this portion of the PDSA Tool and, again, use the final section to capture any 
thoughts you might have. 
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Individual work. Provide participants with two to three minutes to review the Study phase 
section on Handout S2. 

Study phase 

What did you learn from implementing the instructional strategies?  

Record results from the data tools and specific questions you identified in the Plan phase, 
step 4. 

Results from your implementation data tool(s): Review your data as suggested below. Then, 
use your data to answer the reflection question in the next box. 

• Educator self-reflection tool: Review your responses to the self-reflection questions. 

• Visitation tool: Review your visitor’s responses and notes on the visitation tool. 

6. Summarize. Summarize the results from your implementation data tool in one short 
paragraph below. 

7. Study data about implementation. Review the data you collected in the Do phase 
section and study the data using the following prompts: 

a. What teacher or student actions did you see (from the educator self-reflection tool, 
visitation tool, or student survey)? 

b. How do the actions compare with how you defined successful implementation in the 
Plan phase? 

c. If different, why do you think this is? 

d. Did your implementation data indicated that implementation went well? Why or why 
not? 

e. What aspects of implementation could be improved? 

f. What additional data would help you confirm your explanations? How might you 
collect those data in the future? 



Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  34 

Results from your outcome data tool(s): Summarize your results using your own tools or the 
optional tools provided below. Then, use your summarized results to answer the reflection 
questions in one of the two boxes below. Note that the reflection questions for the student 
survey are different from the reflection questions for the knowledge assessment and 
classroom data. 

• Student survey part 1 – Math learning survey template. Use the template on the
Algebra Toolkit website10 that corresponds to the module you are working on to enter
data from your student surveys. The template will then automatically create a data
summary of the responses. Use that summary to answer the questions in the next
section of this handout.

• Student survey part 2 – Math class engagement survey template. Use the
template11 to enter data from your student surveys on math class engagement. The
template will then automatically create a data summary of the responses. Use that
summary to answer the questions in the next section of this handout.

• Student knowledge assessment tool. Grade your students’ knowledge assessment.
Use the template on the Algebra Toolkit website10 that corresponds to the module you
are working on to enter data from your students’ knowledge assessment. The template
will then automatically create a data summary of the responses. Use that summary to
answer the questions in the next section of this handout.

• Data that you already collect within your classroom, such as exit tickets, quizzes, or
tests. Grade your students’ exit tickets, quizzes, or tests, then write a short response to
each of the questions in the next section of this handout.

8. Summarize (student survey only, part 1 and/or part 2):

a. Which survey questions had the highest percentage of students reporting that they
agree or strongly agree?

b. Which survey questions had the highest percentage of students reporting that they
disagree or strongly disagree?

10 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school 
11 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-
3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
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9. Summarize (student knowledge assessment or classroom data):

a. What was the average and/or median score?

b. What percentage of students were proficient or above in the math skill that your
assessment measured?

c. Was this percentage greater than the percentage of students who were identified as
developing and the percentage of students who were identified as approaching
proficiency?

d. Were there any assessment questions on which a high percentage of students scored
poorly? If so, which question(s)?

10. Study data about outcomes

a. What student outcomes did you see (from the student survey or student content
knowledge tool)?

b. How do these outcomes compare with how you defined success in the Plan phase?

c. If different, why do you think this is?

d. Did the outcomes data indicate that you achieved the student learning outcomes you
wanted? Why or why not?

e.   What aspects of student learning related to the recommendation do you need to keep 
working on? 

f.   What additional data would help you confirm your explanations? How might you  
collect those data in the future? 

Discussion: 

• What do you notice as you look over the Study phase section of the PDSA Tool? What
stands out to you?

• What are you excited about as you look at the Study phase section of the PDSA Tool?

• What questions or concerns do you have?

• Other thoughts?

Whole-group discussion. After participants have reviewed the Study phase section, bring 
the group back together and, again, allow time for them to share any responses to the 
questions in the discussion section. Focus on listening and capturing the thinking that is 
shared. 
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Finally, in the Act phase, we will use insights from the Study phase to determine 
how we might revise and strengthen our implementation of the recommendation. 
The goal here isn’t that this is a “one and done” implementation, but that the data 
we gathered help us refine use of the recommendation in our classrooms so that we 
will continue to implement these evidence-based practices in your classroom down 
the road. 

In the Act phase, we make decisions about how to continue using successful instructional strategies 
in our classroom, as well as how to make unsuccessful ones more successful. That’s what the Act 
phase section of the PDSA Tool is meant to support. Take a couple minutes to look over this 
portion of the PDSA Tool and, again, use the final section to capture any thoughts you might have. 

Individual work. Provide participants with two to three minutes to review the Act phase 
section on Handout S2. 

Act phase 

How will you continue to refine and implement these evidence-based practices in your 
classroom in the future?   

11. Based on insights from the Study phase, how will you continue to use and refine the 
instructional strategies in the future? What, if anything, will you change next time you 
use these instructional strategies? 

12. What toolkit resources will you review or draw upon to support your revisions? How will 
you use these resources? 

13. Which colleague(s) might be able to support you as you work to refine your use of 
instructional strategies? What supports from these colleagues would be helpful? 

14. How will you measure whether the refinements you have made have resulted in 
improved instruction and student learning? 

Discussion: 

• What do you notice as you look over the Act phase section of the PDSA Tool? What 
stands out to you? 

• What are you excited about as you look at the Act phase section of the PDSA Tool? 

• What questions or concerns do you have? 

• Other thoughts? 

Whole-group discussion. After participants have reviewed the Act phase section, bring the 
group back together and, again, allow time for them to share any responses to the questions 
in the discussion section. Focus on listening and capturing the thinking that is shared. 
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Next steps 

 

At the end of the session, confirm the date and time for the first PLC session for Module 1 with 
participants. Ask participants to independently complete the pre-session work for Module 1 
before PLC session 1. 

  

Page 31 in the participant workbook. 
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Glossary 
Algorithm. A sequence of steps that, when executed in the prescribed order, lead to the 
desired or expected outcome. 

Conceptual knowledge. “Understanding algebraic ideas, operations, procedures, and 
notation” (practice guide, p. 46). 

Data tool. In the Algebra Toolkit, this refers to one of the four tools that are included to 
support data collection within the module. Two sets of tools are included—one set for 
implementation and one for outcomes. The implementation data tools include an educator 
self-reflection and a classroom visitation tool. The outcome data tools include a student 
survey and a student knowledge assessment. In addition to the included outcome data tools, 
educators should include data from classroom assessments they already use. 

Efficiency. “A more efficient strategy is one that can be executed relatively easily, quickly, 
and/or without error, as compared to another strategy that may be more difficult or more 
tedious to implement and/or that may be more likely to lead to error” (practice guide, p. 37). 

Fit. Considering fit asks students to judge if a given solution strategy is possible or 
appropriate, given the structure of the problem at hand. This skill builds on students’ ability 
to notice the structure of a given problem, developed throughout Module 2. For example, 
when solving a quadratic equation, a student may notice that the values on both sides of the 
equation are perfect squares and determine that it is structurally fit to use the “take the 
square root” solution strategy. 

Instructional strategy. To support implementation of the recommendations in the practice 
guide, the practice guide panel and toolkit teams have made suggestions of effective 
instructional strategies. These are gleaned from the research studies, as well as based on 
experience and best practice. 

Plan-Do-Study-Act (PDSA) cycles. A four-phase cycle of inquiry used by practitioners—such 
as educators, school leaders, and school staff—to continually improve their practice. During 
PDSA cycles, practitioners plan and implement (do) small changes to their practice; collect 
information (or data) about how well the changes are being implemented and whether they 
are contributing to intended outcomes; study the data and reflect on learnings; and act on 
what was learned by making decisions about whether to continue with the practice or initiate 
additional small changes. 

Procedural flexibility. “Identifying and implementing multiple methods to solve algebra 
problems, as well as choosing the most appropriate method” (practice guide, p. 46). 
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Procedural knowledge. “Choosing operations and procedures to solve algebra problems, as 
well as applying operations and procedures to arrive at the correct solutions to problems” 
(practice guide, p. 46). 

Recommendation. Refers specifically to one of the three recommendations presented in the 
practice guide: use solved problems to engage students in analyzing algebraic reasoning and 
strategies, teach students to utilize the structure of algebraic representations, and teach 
students to intentionally choose from alternative algebraic strategies when solving problems. 

Solved problem. An example used for instructional purposes that shows both the problem 
and the steps used to reach the problem’s solution. Also referred to as a “worked example.” 

Strategy. “The overarching choices made and steps taken in attempting to solve a problem. A 
strategy may include sequences of steps to be executed, as well as the rationale behind the 
use and effectiveness of these steps” (practice guide, p. 38). 

Validity (mathematical validity). A characteristic of a solution or the mathematical 
reasoning that logically flows from valid assumptions; essentially, it is why a strategy works. 
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Appendix A – Plan-Do-Study-Act (PDSA) Tool 

How to use the PDSA Tool  

This tool will guide you through the process of completing a Plan-Do-Study-Act (PDSA) cycle 
for Modules 1, 2, and 3. This tool is designed to help you implement instructional strategies to 
support the practice guide recommendations in your classroom and study their effect on your 
instruction and student learning. It includes four worksheets, each corresponding to the four 
phases of a PDSA cycle.12 

The following table describes the goals of each phase of the PDSA cycle. 

PDSA cycle overview 

Plan Goals: 
• Identify instructional strategies aligned with each recommendation to 

implement and study during this PDSA cycle. 
• Plan how you will incorporate the instructional strategies into your instruction. 
• Define what successful implementation of the instructional strategies will look 

like for you and your students. 
• Choose data tools that can provide information related to your definition of 

successful implementation. 

Do Goals: 
• Implement your planned instructional strategies. 
• Collect data using the selected data tools. 
• Capture low-inference implementation notes. 

Study  Goals: 
• Summarize your results. 
• Analyze and reflect on your implementation data. 
• Analyze and reflect on your outcome data. 

Act Goal: 
• Use insights from the Study phase to determine how you will revise and 

strengthen your implementation of the instructional strategies you used in 
this PDSA cycle. 

• Identify additional resources you might use to support your revised plan. 
• Identify colleagues who might support you. 

 
12 This tool draws upon resources from Continuous Improvement in Education: A Toolkit for Schools and Districts, developed 
by the Regional Educational Laboratory Northeast & Islands. Coaching PDSA Cycles is an additional resource available from 
the Carnegie Foundation for the Advancement of Teaching. 

https://ies.ed.gov/ncee/edlabs/regions/northeast/pdf/REL_2021014.pdf
https://www.carnegiefoundation.org/improvement-products-and-services/articles/coaching-pdsa-cycles/
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Plan phase 

How will you incorporate the instructional strategies into your instruction? 

1. Identify instructional strategies to implement. 

a. What instructional strategies will you implement and study during this PDSA cycle? 
Describe one or two strategies that you plan to try in your classroom. 

b. Why did you choose these instructional strategies? 
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2. Describe how you will implement the instructional strategies into a lesson or series of 
lessons. 

a. How will you use or adapt your curricular materials as you implement the 
instructional strategies? Include the name, date, and/or number of the lesson plan or 
series of lessons you are using. 

b. When will you incorporate the instructional strategies (beginning/middle/end of 
lesson/throughout lesson)? How often will you incorporate them (in how many 
lessons)? 

c. What mode(s) of instruction will you use to incorporate the instructional strategies 
(e.g., whole-group discussion, small-group/pair work, independent work)?  

d. What materials or resources, including those from the toolkit, will you use as you 
implement the instructional strategies? 
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What will successful implementation of the instructional strategies look like for you and 
your students? 

3. Define what successful implementation of your planned instructional strategies would 
look like. 

a. Which teacher actions will indicate that you have successfully implemented the 
instructional strategies? 

b. Which student actions will indicate that your students are engaged with your 
instructional strategies? 

4. Choose at least two data tools, including one that will give you information about your 
implementation and one that will give you information about student outcomes, for each 
instructional strategy you plan to implement. 

a. Instructional Strategy #1: 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

ii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iii. Why did you choose these data tools? 
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b. Instructional Strategy #2 (if needed): 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

ii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iii. Why did you choose these data tools? 

When and how will you use each data tool? 

Consider which specific questions from your chosen tools would be most appropriate for 
measuring the teacher and student actions that indicate successful implementation. Below, 
list the numbers of the specific questions from the tools that you will use. 

Instructional Strategy #1 

Implementation data tool (s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 
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Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Instructional Strategy #2 (if needed) 

Implementation data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 
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Do phase 

Implement the recommendation using your planned instructional strategies, take notes, 
and collect and record data using the implementation and outcome data tools. 

• Implementation data tools: 

– Educator self-reflection tool. The educator completes a short, written reflection 
after using their planned instructional strategy in the classroom. 

– Visitation tool. The educator asks a colleague or administrator to visit a lesson in 
which they use an instructional strategy from the toolkit. The visitor records their 
observations and shares them with the educator after the lesson. 

– Evidence/artifacts demonstrating implementation such as lesson plans, student 
work, other classroom observations, or walkthroughs. 

• Outcome data tools: 

– Student survey. The educator administers this short survey to a class of students or 
to a smaller subset of students following a lesson in which they used an instructional 
strategy from the toolkit. 

– Student knowledge assessment tool. The educator administers this knowledge 
assessment to a class of students following a lesson in which they used an 
instructional strategy from the toolkit. 

– Data that the educator already collects within their classrooms, such as exit 
tickets, quizzes, or tests. 

5. Record low-inference notes about what happened when you implemented the 
instructional strategies. (Only one set of reflection notes is needed, even if implementation 
occurred over several days.)  
Low-inference notes are notes that document what happened, without jumping to conclusions as to why. 
You can consider using this space to document any context on what was happening in your classroom on 
the day(s) you implemented the instructional strategies (e.g., “schedule adjustment occurred after learning 
students were coming from lunch rather than ELA”) in addition to capturing notes on if and how you 
deviated from your implementation plan (e.g., “5 students were absent; I made 4 small groups rather than 
the 5 groups I intended to use”). 
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Study phase 

What did you learn from implementing the instructional strategies?  

Record results from the data tools and specific questions you identified in the Plan phase, 
step 4. 

Results from your implementation data tool(s): Review your data as suggested below. Then, 
use your data to answer the reflection question in the next box. 

• Educator self-reflection tool: Review your responses to the self-reflection questions. 

• Visitation tool: Review your visitor’s responses and notes on the visitation tool. 

6. Summarize. Summarize the results from your implementation data tools in one short 
paragraph below. 

7. Study data about implementation. Review the data you collected in the Do phase 
section and study the data using the following prompts: 

a. What teacher or student actions did you see (from the educator self-reflection tool, 
visitation tool, or student survey)? 

b. How do the actions compare with how you defined successful implementation in the 
Plan phase?  

c. If different, why do you think this is? 
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d. Did your implementation data indicate that implementation went well? Why or why 
not? 

e. What aspects of implementation could be improved? 

f. What additional data would help you confirm your explanations? How might you 
collect those data in the future? 

Results from your outcome data tool(s): Summarize your results using your own tools or the 
optional tools provided below. Then, use your summarized results to answer the reflection 
questions in one of the two boxes below. Note that the reflection questions for the student 
survey are different from the reflection questions for the knowledge assessment and 
classroom data. 

• Student survey part 1 – Math learning survey template. Use the template on the 
Algebra Toolkit website13 that corresponds to the module you are working on to enter 
data from your student surveys. The template will then automatically create a data 
summary of the responses. Use that summary to answer the questions in the next 
section of this handout. 

• Student survey part 2 – Math class engagement survey template. Use the 
template14 to enter data from your student surveys on math class engagement. The 
template will then automatically create a data summary of the responses. Use that 
summary to answer the questions in the next section of this handout. 

• Student knowledge assessment tool. Grade your students’ knowledge assessment. 
Use the template on the Algebra Toolkit website13 that corresponds to the module you 
are working on to enter data from you students’ knowledge assessment. The template 
will then automatically create a data summary of the responses. Use that summary to 
answer the questions in the next section of this handout. 

• Data that you already collect within your classroom, such as exit tickets, quizzes, or 
tests: Grade your students’ exit tickets, quizzes, or tests, then write a short response to 
each of the questions in the next section of this handout. 

 
13 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school 
14 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-
3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
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8. Summarize (student survey only, part 1 and/or part 2):

a. Which survey questions had the highest percentage of students reporting that they
agree or strongly agree?

b. Which survey questions had the highest percentage of students reporting that they
disagree or strongly disagree?

9. Summarize (student knowledge assessment or classroom data):

a. What was the average and/or median score?

b. What percentage of students were proficient or above in the math skill that your
assessment measured?

c. Was this percentage greater than the percentage of students who were identified as
developing and the percentage of students who were identified as approaching
proficiency?

d. Were there any assessment questions on which a high percentage of students scored
poorly? If so, which question(s)?
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10. Study data about outcomes. Review the data you collected in the Do phase section 
and study the data using the following prompts: 

a. What student outcomes did you see (from the student survey or student content 
knowledge tool)? 

b. How do these outcomes compare with how you defined success in the Plan phase? 

c. If different, why do you think this is? 

d. Did the outcomes data indicate that you achieved the student learning outcomes you 
wanted? Why or why not?  

e. What aspects of student learning related to the recommendation do you need to keep 
working on? 

f. What additional data would help you confirm your explanations? How might you 
collect those data in the future? 
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Act phase 

How will you continue to refine and implement these evidence-based practices in your 
classroom in the future?   

11. Based on insights from the Study phase, how will you continue to use and refine the 
instructional strategies in the future? What, if anything, will you change next time you 
use these instructional strategies?  

12. What toolkit resources will you review or draw upon to support your revisions? How will 
you use these resources?  
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13. Which colleague(s) might be able to support you as you work to refine your use of 
instructional strategies? What supports from these colleagues would be helpful?  

14. How will you measure whether the refinements you have made have resulted in 
improved instruction and student learning? 
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