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Welcome to the Algebra Toolkit

Welcome school leaders!

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 Students (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 educators—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, existing 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.

The Teaching Strategies for Improving Algebra Knowledge in
Middle and High School Students practice guide presents three
evidence-based recommendations:

e 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.
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Algebra educators play a crucial role in helping students develop a strong foundation in this
important subject and you, as an instructional leader, play a key role in supporting the
success of these educators. The Algebra Toolkit is designed to be completed by educators
working together as part of a professional learning community (PLC). The PLC should include
a facilitator who will lead the professional learning activities and educators who are motivated
to improve their algebra instruction.

The resources in the Algebra Toolkit are designed to help educators incorporate the three
evidence-based recommendations from the practice guide into their classrooms, so they can
help their 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 educators to the
evidence-based recommendations from the practice guide, help them understand the key
concepts and principles behind these recommendations, and provide specific instructional
strategies to support their use of the recommendations in the classroom. Users can integrate
these instructional strategies into their current teaching and curriculum.

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

The resources in this guide are designed to provide school leaders with an overview of the
Algebra Toolkit along with guidance on how to support educators in working through the
toolkit modules. You, as school leaders, are crucial for the uptake and success of school-level
changes, and the resources in this guide play a key role in providing you with the necessary
information to understand how, when, and with whom to implement the toolkit. Thank you
for incorporating the Algebra Toolkit resources in your school’s professional development
and your commitment to excellence in algebra education.
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Introduction to A Toolkit to Support Evidence-Based
Algebra Instruction in Middle and High School

Algebra educators play a crucial role in helping students develop a strong foundation in this
important content area. The resources in the toolkit are designed to help educators
incorporate three evidence-based recommendations from the Teaching Strategies for
Improving Algebra Knowledge in Middle and High School Students What Works Clearinghouse
practice guide into their classrooms so students succeed in algebra. The three evidence-based
recommendations are:

e Use solved problems to engage students in analyzing algebraic reasoning and strategies.
e Teach students to utilize the structure of algebraic representations.

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

The toolkit includes a series of three main learning modules that will introduce educators to
each of the three recommendations, help them understand the key concepts and principles
behind these recommendations, and provide specific instructional strategies to support their
use of the recommendations in the classroom. These main modules are sandwiched between
an initial “Setting the Stage” session to orient educators to the toolkit and help launch the PLC
and a final module (Module 4) designed to support sustained and long-term use of the
instructional strategies in classrooms, schools, and districts.

As educators progress through the modules, they will work through a series of Plan-Do-Study-
Act (PDSA) learning cycles—a useful tool to reflect on changes to their practices—in which
educators plan and implement specific instructional strategies to support the three
recommendations, collect data on implementation and outcomes, study the collected data,
and make adjustments as needed to optimize effectiveness with students.

Who is the Algebra Toolkit for? The Algebra Toolkit is intended primarily for in-service
educators who want to improve their algebra teaching. The toolkit is designed to facilitate the
work of a PLC—supported by a facilitator—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 may come together in person, whereas those working across multiple schools in a
district or remotely may choose to meet virtually. You may also choose to join the PLC or
encourage other school leaders who wish to strengthen their knowledge and skills as
instructional leaders for math to do so.
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What’s in the Algebra Toolkit?

The facilitator’s guide provides guidance and support for the facilitator who will lead the
PLC.

The participant workbook guides educators through the learning modules and activities.
Data tools help educators gather data on their use of the instructional strategies.

The PDSA Tool provides a framework for applying the instructional strategies in
classrooms and assessing implementation.

Online videos provide information about each of the three evidence-based
recommendations.

Online knowledge checks assess educators’ comprehension of the material in the modules.

These resources for institutionalizing supports help school leaders set up an effective
toolkit experience.
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How to Use the School Leader Resources for
Institutionalizing Supports

When should I use these resources?

These resources are intended to be reviewed and used on your own schedule.
However, as 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, it will be useful to review
these resources before the school year begins, and then to return to them again throughout
the year as needed. You can review them all at once to get a full picture of the ways a school
leader can support changes in algebra instruction. Alternatively, you could spread them out
over several weeks or months, but we recommend engaging with the resources before you
and the toolkit facilitator launch your school’s professional learning community (PLC). Your
familiarity with these resources will help you set up an effective toolkit experience alongside
the facilitator.

What support does the Algebra Toolkit ask from school leaders?

For implementation of the Algebra Toolkit to be successful, school or district leaders
must provide educators and facilitators with necessary support. Some of the supports that
might help make the toolkit experience successful include:

Recruiting participants and facilitators. School and district leaders can help identify
engaged and motivated participants who can support one another in completing the toolkit by
recruiting educators interested in taking on an instructional leader role as facilitator. In the
“What is the Role of the Facilitator?” section below, we discuss the facilitator role in more
detail—as it is a crucial step for school leaders to ensure the toolkit is implemented effectively.
School leaders may also want to recruit as participants educators who are ready to reflect on
and improve their practice through the toolkit activities, such as:

e New educators hoping to develop their algebra instructional practice.

e Veteran algebra educators who want to infuse new practices into their teaching and who
may be able to contribute to constructive discussions of algebra instruction and the
recommended practices based on their experience.

e Educators adjusting to new standards, assessments or curricula incorporating greater
emphasis on mathematical structure, student problem solving and discussion, or
collaborative learning.

e Educators of other math courses or other related subject areas (such as physics or
engineering) who are interested in incorporating and supporting algebraic concepts.
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Encouragement and support. School or district leaders can provide encouragement and
support for educators as they work through the toolkit and implement the instructional
strategies in their classrooms. This might involve gathering feedback from the group and
sharing regular updates with the broader department or school and recognizing and
rewarding educators who successfully implement the instructional strategies.

Staff time and resources. School or district leaders must provide the staff time necessary for
educators to hold the PLC sessions, complete the toolkit’s professional development modules,
and implement the instructional strategies in their classrooms. This might involve releasing
educators 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. In the “How Long
Should the Algebra Toolkit Take to Complete?” section below, we detail the time we
recommend reserving for the toolkit and a sample schedule.

Participation in toolkit activities. Although educators will spend a majority of the toolkit
sessions learning about the algebra recommendations, how to plan for implementation, and
reflecting on implementation, school leaders may also consider a few key opportunities to
participate:

1. School leaders may participate in classroom visits, observing how educators are
implementing key instructional practices and reflecting on specific teacher and student
actions related to educators’ planned instructional strategies. See the “Which Data Tools
Involve School Leaders?” section for more information on what is involved in classroom
visits.

2. School leaders should also plan to attend several PLC sessions. First, leaders should attend
the fourth PLC session of Modules 1-3, focused on using data-driven dialogue to inform
continuous improvement. Leaders should also attend PLC session 2 and the “Coffee Break
Colloquia” of Module 4 to participate in discussions about sustaining use of the
recommended instructional strategies. See the “Participating in PL.C Sessions” section for
more information on what is included in the PLC sessions that school leaders should
attend.

Resources needed to implement the toolkit

In addition to support from school and district leaders, effective implementation of the
Algebra Toolkit requires the necessary resources. The table below list each of these necessary
resources, along with the quantity needed and a description of the resource. The table
assumes implementation of the full toolkit—that is the Introduction, Modules 1-4, and the
School Leader Guide—over the course of one academic year.
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Resources needed for full Algebra Toolkit implementation

Resource Quantity Description

Educator Per educator: Professional development time for

professional e Introduction: 1 hour educators who are participating in

d.evelopment e Modules 1-3: Four 1-hour the tool.kit to attenfi the collabo.rative
time . professional learning community
sessions each )
(PLC) sessions.
e Module 4: Two 1-hour sessions
¢ Coffee Break Colloquia
(optional): 30 minutes to
2 hours

Additional Per educator: Time for educators who are

educator e Introduction: 30 minutes to participating in the toolkit

release/ 1 hour professional development to

preparation e Modules 1-3: 2.5 to 5 hours each complete pre- and between-session

time work outside of their normal
* Module 4: 1.5 to 3 hours workload. Note that this may include
time the educators already use for
planning, if other expectations are
shifted.

Educator Per educator: Time for educators to implement the

instructional e Modules 1-3: 1 hour each recommended instructional

time strategies as part of a lesson, collect
and record data.

Facilitator One facilitator per toolkit PLC An educational leader with the
experience, time, and ability to
provide support, guidance, and
coordination for the sessions within
each of the modules. More details
provided in the “What is the Role of
the Facilitator?” section below.

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

Quantity

Description

Facilitator In addition to the educators’ Time the facilitator will spend
leading professional development time leading the collaborative PLC
professional listed above: sessions.
d.evelopment e Introduction: 1 hour
time e Modules 1-3: 4 hours each
e Module 4: 2 hours
e Coffee Break Colloquia
(optional): 30 minutes to
2 hours
Additional e Introduction: 1 hour Time for the facilitator, who will lead
facilitator e Modules 1-3: 2 hours each the small group through the toolkit,
release/ . e Module 4: 1 hour to pr.epare for the sesszo.ns and
preparation provide support and guidance to
time educators as they implement the

recommended instructional
strategies in their classrooms.

School leader
time

e Recruitment: 1to 2 hours

e PLC session 4 in Modules 1-3:
1 hour each

e Visit educators: 1to 3 hours

e PLC session 2 in Module 4:
1 hour

e Coffee Break Colloquia
(optional): 30 minutes to
2 hours

Time for the school leader to recruit
toolkit participants, participate in
select sessions in Modules 1-4 and
visit educators to observe
implementation of the recommended
instructional strategies.

Meeting space

1 meeting space to be used for
30minute to 1-hour sessions during
toolkit implementation for a total of
7.5 to 9 hours over the course of
one academic year

Space for the participants and
facilitator to meet for the
collaborative PLC sessions,

if completing in person.

Computers

1 computer per participant

Note: Not intended to indicate the need for a
new computer; simply access to a computer.

Computers for educators, the
facilitator, and school leader to
access the online toolkit materials
and to attend the PLC sessions,

if completing virtually.
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Resource

Internet
connection

Quantity
12 to 18 hours

Description

Internet connection for educators,
the facilitator, and school leader to
access the online toolkit materials
and to attend the PLC sessions,

if completing virtually.

Other materials

e Sticky notes

e Board to post sticky notes
(physical or virtual)

e Printer and paper to print out
toolkit materials, if desired

Additional materials to be used over
the course of the toolkit professional
development to facilitate PLC session
implementation.

How can I engage with these supports?

Throughout each section of this guide, we include key reflection questions and sample
answers for school leaders to consider as they plan to launch the toolkit PLC. Questions and

sample answers are provided in the following format.

Pre-visit conversation

Educator shares. Describe the planned instructional strategies you will implement in
each lesson. In the rubric, identify the categories your planned instructional strategies fall
into. Review these rubric categories together.

Visitor asks. In what ways do you plan to incorporate the strategies in each observed

lesson?

- When will you incorporate the strategies: beginning/middle/end of lesson/throughout lesson?

- In which mode(s) of instruction will you incorporate the strategies: whole-group discussion, small
groups/pairs, independent work?

Review materials. Together, review the materials or resources you will use as you
implement the strategies.

Visitor asks questions as needed.

Confirm next steps, including lessons to be visited, planned strategies, and rubric and
notes form visitor should use during the visit (see below).

Reflection question

Sample answer
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Why Suggest Educators Work as 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,! and learning collaboratively has many benefits.

Who should be included in the toolkit PLC? Each PLC session offers numerous
opportunities for participants to work together in small groups. How you choose to organize
these small groups may affect the learning outcomes. You may consider including all algebra
educators within your school or district or grade-level algebra educators across the district.

Reflection question: Who are you considering including in the toolkit PLC? Why is it
valuable to include these participants?

Sample answer: I plan to include the three algebra educators within my school. They each have
a range of students and have already been exploring together ways to build deeper algebraic
thinking in their classrooms.

What is the role of the facilitator? The role of the facilitator is to provide support,
guidance, and coordination for the sessions within each of the modules. When identifying
your PLC facilitator, you should be thoughtful about the specific needs within your context.
The role may be an opportunity for an existing leader (such as a department head or math
coach) to structure their work with educators, or a way for an experienced
educator/instructional leader to gain experience in leading professional learning activities.
When a teacher is serving as facilitator, it would likely be a heavy lift for that teacher to also
participate in the PLC, so we recommend that the facilitator focus solely on the role of
facilitation unless your PLC group is small and educators are sharing facilitation roles. At a
minimum, the facilitator should be able to successfully coordinate the PLC sessions and guide
participants through the content.

1 Vescio, V., Ross, D., & Adams, A. (2008). A review of research on the impact of professional learning communities on
teaching practice and student learning. Teaching and Teacher Education, 24(1), 80-91. http://eric.ed.gov/?id=E]782410.
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The facilitator has six main responsibilities:

1.

Identify interested and motivated algebra educators (and possibly school leaders) who will
make up the team.

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.

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

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

5. Provide support and guidance to the educators between sessions, and as they implement

the instructional strategies in their classrooms and collect and analyze data on the effects
of the instructional strategies on their students’ learning.

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

When selecting a facilitator, consider their...

1.

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

...ability to be flexible. A successful facilitator will anticipate and be aware of
participants’ needs and differences and be willing and able to make changes when
necessary.

...familiarity with participants. Knowing participants’ preferred instructional practices,
strengths, and weaknesses will help the facilitator strategically enact PLCs that benefit
participants.

...commitment to math instruction. Although facilitators do not need to be experts,
they should be familiar with evidence-based practices, explicit modeling and gradual
release instruction, and the school or district’s vision for math.

...availability and necessary time commitment. Whoever serves as facilitator (but
especially if it is a teacher) needs to have enough time to prepare for and lead the PLC. You
may consider shifting responsibilities to relieve the facilitator from other duties to better
ensure success.



Reflection question: Who might you approach to gauge their interest in facilitating?
Why is this person someone you think would be a good facilitator for this work?

Sample answer: I plan to approach either our district’s math instructional coach or the
educator at my school with the most algebra teaching experience. They are responsible for
helping to both define and support our school’s vision for mathematics instruction, and they
also have positive, established relationships with the math educators in our school.

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

10



How Long Should the Algebra Toolkit Take to
Complete?

To prioritize algebra professional development, ensure you have enough time in your existing
professional development schedule for the Algebra Toolkit sessions. The toolkit is composed
of an orientation and 14 one-hour professional development sessions divided across four
modules 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. The prework and between-session work can typically be
completed within the educators’ currently scheduled planning time—typically in an hour or
two—but may also require shifting some expectations or responsibilities to ensure that
planning time is available for educators. 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.
Educators should plan to dedicate about two hours of their time each week to the experience.
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 they are able to devote to the learning modules and
activities.

Reflection question: What schedule works best for the educators in my
school/district?

Sample answer: We have a professional development day in August that will allow educators in
the PLC to get started on things. It makes sense to follow a 7-week schedule to allow educators to
complete each of the modules.

In any of these cases, we recommend filling in Handout A—or a version that fits the structure
you choose to implement—for the best toolkit experience for participants.
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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 y
Engaging in PDSA cycles is one way to improve

data; and make decisions about whether to continue
with the practice or initiate additional small changes.

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 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 in the Introduction to the toolkit. The PDSA Tool is
designed to help participants continuously improve (Shakman et al., 2020) instructional
strategies related to the three recommendations from the practice guide:

e Use solved problems to engage students in analyzing algebraic reasoning and strategies.
e Teach students to utilize the structure of algebraic representations.

e 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 the figure that follows, 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 educators learn about and implement new instructional strategies within Modules 1, 2, and
3, they will be guided to complete PDSA cycles within the arc of learning for each module.
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Goals:

e 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
Participants 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
Participants 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

Participants 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

Participants give and receive feedback on their plans for implementation
of the recommendation and use of data tools and revise their plan.

© ©6 06 60
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Goals:
e Implement your planned instructional strategies.
e Collect data using the selected data tools and record your results.

Between-session work: Implement the recommendation and
collect data

Participants use the PDSA Tool to implement the recommendation and use
the data tools to collect data on its outcomes for their classroom.

Goals:

e Analyze your data.

e Reflect on how your results compare with your definition of successful
implementation.

e Collaboratively study and reflect on the results of your data and
implementation experiences with colleagues.

PLC session 4: Study results using data-driven dialogue
Participants 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.

Study

Goal:

e 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

Participants make refinements and continue to implement the
recommendation though future PDSA cycles.
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Handout A. 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
Date: the practice guide.

e PLC session: Explore toolkit content, assign roles, develop
calendar, and set PLC norms.

Module 1: Recommendation 1; 8 weeks total, August-October

Week 1 e Individual pre-session work: Explore module content.
Date: e 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.
Date: e Individual between-session work: Review data tools.

e PLC session 3: Finalize plan for implementation.

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

Week 6: STUDY |e PLC session 4: Study results using data-driven dialogue.
Date:

Weeks 7-8: ACT | ¢ Individual follow-up work: Refine and continue to implement the
Date: recommendation.

Module 2: Recommendation 2; 8 weeks total, October-December

Week 1 e Individual pre-session work: Explore module content.
Date: e PLC session 1: Develop an understanding of the recommendation.

¢ Individual between-session work: Complete online knowledge
checks and reflection.

Weeks 2-3: PLAN | e PLC session 2: Plan for implementation.
Date: e Individual between-session work: Review data tools.

e PLC session 3: Finalize plan for implementation.

Weeks 4-5: DO ¢ Individual between-session work: Implement the
Date: recommendation and collect data.
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Week 6: STUDY |e PLC session 4: Study results using data-driven dialogue.
Date:

Weeks 7-8: ACT | e Individual follow-up work: Refine and continue to implement the
Date: recommendation.

Module 3: Recommendation 3; 8 weeks total, January-February

Week 1 e Individual pre-session work: Explore module content.

Date: e PLC session 1: Develop an understanding of the recommendation.

¢ Individual between-session work: Complete online knowledge
checks and reflection.

Weeks 2-3: PLAN | e PLC session 2: Plan for implementation.

Date: e Individual between-session work: Review data tools.

e PLC session 3: Finalize plan for implementation.

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

Week 6: STUDY |e PLC session 4: Study results using data-driven dialogue.
Date:

Weeks 7-8: ACT | ¢ Individual follow-up work: Refine and continue to implement the
Date: recommendation.

Module 4: Reflection, Roadblocks, and Sustaining Use; 3 weeks total,

February-March

Week 1 ¢ Individual pre-session work: Complete self-reflection and goal

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

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

Week 3 e PLC session 2: Plan for sustainability; celebrate success.

Date:
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Supporting Implementation of Algebra Practices in the
Classroom

As your educators begin to implement the evidence-based algebra practices included in the
toolkit, they will collect implementation and outcome data to understand how the practices
are being integrated in the classroom. It’s important to note that the purpose of these efforts
is to be formative rather than evaluative. In other words, they are intended to help educators
better implement these practices rather than to evaluate their performance for accountability
purposes. Being aware of the qualitative or quantitative data educators collect to understand
implementation of the instructional practices will help you understand where your educators
are and what future professional development may be needed.

Educators will collect data to inform their practice during each module’s Do and Study phases
(within the PDSA cycle). The toolkit includes two sets of data tools to help educators assess
the current state of their teaching and to track their progress.

Implementation data tools:

e Educator self-reflection tools provide opportunities for educators to reflect on their
implementation of instructional strategies aligned with each recommendation and how
well they aligned with what was planned. This understanding will allow them to better
interpret student outcomes as they relate to the instructional strategies.

e Classroom visitation tools provide a structured framework for colleagues or school
leaders such as yourself to observe classroom instruction and gather data on
implementation of the recommendations.

Outcome data tools:

e Student surveys allow educators to learn about students’ perceptions of how the
instructional strategies helped improve their math ability, learning, engagement, and math
mindset.

e Student knowledge assessment tools provide rubrics and implementation templates to
assess students’ mastery of the content as educators implement new instructional
strategies within each module. These are designed to supplement data already collected in
classrooms, such as exit tickets, quizzes, or tests.
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@ Which data tools involve school leaders?

A key tool you may use to observe educators’ implementation of instructional
practices is the classroom visitation tool (see Handout B for the Module 1 visitation tool).

The visitation tool includes three key aspects:

1. The pre-visitation conversation. Plan to meet with the educator who has requested
your feedback for 15-20 minutes before the visitation to discuss how they plan to
implement the instructional strategies and the materials they will use to do so. See page 1
of Handout B for tips.

2. The visit. When you visit, you will complete the table on page 2 of Handout B by
identifying a level of performance and providing notes about specific teacher and student
actions related to the educator’s planned instructional strategies.

3. The rubric. Use the rubric included on pages 3 and 4 of Handout B to identify the
educator’s level of performance for each instructional strategy: developing, approaching,
or proficient. After the visit, give the completed rubric and table to the educator who will
use these data in the Study phase of the PDSA cycle.

Reflection question: Do you plan to visit participants’ classrooms to monitor
implementation of the practices?

Sample answer: Yes, I plan to visit each participant once while they implement the instructional
strategies.
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Handout B. Module 1 visitation tool

As the school leader, you may be asked to observe classroom instruction and gather data on
implementation of the recommendations as educators complete the toolkit modules. This
handout is included in Modules 1-3 as appendix B and is directed at educators implementing
the instructional strategies aligned with each recommendation. It is included here so you can
familiarize yourself with the purpose and process of the visitations.

Purpose:

e Use this visitation tool to gather feedback from a colleague or school leader on your
implementation of instructional strategies aligned with Recommendation 1.

e This tool will provide you with data you can use within the Plan-Do-Study-Act (PDSA) cycle
as you implement toolkit strategies in your classroom and study the effects on your
instructional practice and student learning.

e This tool can also provide the visitor with useful insights to apply to their own classroom
practice or their work supporting other educators as they implement toolkit strategies.

Pre-observation tips:

1. Select a visitor who has participated in the PLC sessions on the Algebra Toolkit and is
interested in participating in collaborative learning and reflection about implementation of
toolkit strategies. The visitor can be a peer educator or school leader. (If the school leader
has not participated in the PLC sessions, they should familiarize themselves with the
instructional strategies detailed in the rubric in advance of the observation.)

2. Work with the visitor to schedule a time to observe one or two lessons or a series of short
walkthroughs during which you will implement toolkit strategies. If scheduling is difficult,
you may want to video-record lessons so your visitor can view them asynchronously (with
appropriate parental permissions for filming students).

3. Engage with your visitor in one pre-visit conversation so your visitor understands your
plans and goals for the lesson(s) they will observe. Use the outline below to guide this
conversation and capture notes before any visits. The conversation should take about 15-
20 minutes.
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Pre-visit conversation

e Educator shares. Describe the planned instructional strategies you will implement in each lesson. In
the rubric, identify the categories that your planned instructional strategies fall into. Review these
rubric categories together.

e Visitor asks. In what ways do you plan to incorporate the strategies in each observed lesson?

- When will you incorporate the strategies: at the beginning, middle, or end of lesson, or
throughout the lesson?

- In which mode(s) of instruction will you incorporate the strategies: whole-group discussion, small
groups/pairs, independent work?

e Review materials. Together, review the resources you will use as you implement the strategies.
e Visitor asks questions as needed.

e Confirm next steps, including lessons to be visited, planned strategies, and rubric and notes form
visitor should use during the visit (see below).

4. Instruct the visitor to take notes during each visit using the space above the rubric. The
visitor should record what they see the educator and the students doing regarding the
planned strategies. After the final observed lesson, the visitor should review their notes
and circle/highlight a rubric rating for the focus strategies based on their observations.

Instructions for visitors:

Use the visitation rubric on the next page to identify a level of performance for the educator in

each of rubric categories that align with the educator’s planned instructional strategies and
mark below the appropriate level. (Note: If the educator did not plan to use instructional
strategies within a particular category, please select N/A.) If you feel the educator’s
performance falls between two performance levels (e.g., Approaching and Proficient), please
indicate and explain why.

In the Notes/Justification section, please provide notes about specific teacher and student
actions related to the educator’s planned instructional strategies from Module 1 during your
visits. For example, if the educator facilitates a class discussion about a correctly solved
problem, note the types of questions the educator is asking and the student responses.

Notes:
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First visit - Date/time:

problems

QN/A

Instructional strategy | Level of Notes/justification
performance
Have students discuss DDevelopmg
correctly solved [lapproaching
problem structures and DProﬁcient
solutions [ In/a
DDeveloping
Have students discuss I:l Approaching
incorrectly solved I:lpro ficient
problems I:l
N/A
I:lDeveloping
Have students compare |:| Approaching
two or more solved |:|Pro ficient
problems |:| ;
N/A
Second visit - Date/time:
Instructional strategy | Level of Notes/justification
performance
|:|Developing
Have students discuss |:| Approaching
correctly solved problem |:|Pr0 ficient
structures and solutions |:| ;
N/A
|:|Developing
Have students discuss |:| Approaching
incorrectly solved |:|Pr0 ficient
problems |:|
N/A
|:|Developing
Have students compare |:| Approaching
two or more solved |:|Pr0 ficient
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Visitation rubric. The educator demonstrated the following level of performance on each toolkit strategy:

Instructional strategy |Developing

Have students discuss
correctly solved problem
structures and solutions
to make connections
among strategies and
reasoning.

The educator presents at least one
solved problem structure and
solution but does not engage
students in discussion about the
solved problem in any way or
prompt students to make
connections among strategies and
reasoning.

For example, the educator may
explain each step of the solved
problem in front of the class without
engaging students in discussion.

Approaching

The educator has students discuss at least one solved
problem structure and solution. The educator uses
relatively vague guiding questions to prompt students to
think about the problem(s). Guiding questions are too
vague to support students to make connections among
strategies and reasoning.

For example, guiding questions may include prompts such
as “What do you notice about this problem?” or “What did
the problem solver do?” without prompting for more
specific detail.

Proficient

The educator has students discuss at least one
solved problem structure and solution. The
educator supports effective discussion, such as
using specific guiding questions to prompt
students to make connections among
strategies and reasoning.

For example, guiding questions may include
prompts such as “What did the problem solver
do first?” or “Can you think of a different second
step that the problem solver might have taken?”
The educator may make use of other supports to
guide student discussion, such as sentence
starters.

Have students discuss
incorrectly solved
problems (with or
without their correct
counterpart) to better
understand common
misconceptions.

The educator presents at least one
incorrectly solved problem but does
not engage students in discussion
about the solved problem in any way
or support students to better
understand the misconception.

For example, the educator may
identify the mistake in an incorrectly
solved problem in front of the class
without engaging students in
discussion.

The educator has students discuss at least one
incorrectly solved problem and its error. The discussion
may address what the error is, but it does not support
students in understanding why the error was made or
how it can be avoided.

For example, guiding questions may include prompts such
as “What mistake did the problem solver make?” without
delving deeper into the reasons behind the mistake.

The educator has students discuss at least one
incorrectly solved problem and its error. The
educator supports effective discussion, such as
using specific guiding questions to prompt
students to understand where the problem
solver’s reasoning went awry. The educator
supports students in understanding how they
might avoid making similar errors.

For example, guiding questions may include
prompts such as “Why is this step incorrect?”
“What do you think the problem solver’s
reasoning was?” or “What advice would you give
to the problem solver to help them avoid this
error in the future?”
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Instructional strategy |Developing

Have students compare
two or more solved
problems (for example,
one problem with two
different solution
strategies; one problem
with two different
incorrect solutions
strategies; or multiple
correct problems
arranged from simplest
to most complex).

The educator presents two or more
solved problems but does not engage
students in any discussion or written
reflection that supports them to
compare the problems to one
another.

For example, the educator may
present a quadratic equation solved by
factoring and by completing the
square but does not ask students to
compare the two solution strategies to
each other.

Approaching

The educator has students discuss two or more solved
problems. The discussion may ask students to compare
the problems to one another in some way, but it does
not support students in understanding key
mathematical similarities and differences among the
problems.

For example, the educator may ask students to discuss
three similar factoring problems arranged from simple to
complex. The educator may use vague guiding questions
such as, “What do you notice about the three problems you
see here?” Alternatively, the educator may ask surface-
level questions that do not support students’ conceptual
understanding. For example, the educator might ask,
“Which problem has a different first step?” without delving
deeper into the reason why.

Proficient

The educator has students discuss two or
more solved problems. The discussion asks
students to compare the problems to one
another and supports students in
understanding key mathematical similarities
and differences among the problems.

For example, the educator may use specific
guiding questions such as, “Which problem has a
different first step? What aspect of the problem’s
structure requires the first step to be different?”
or “This problem has been solved incorrectly in
two different ways. What advice would you give
each problem solver to help them correct their
error? In what ways will your advice be different
for each problem solver?”
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@ Participating in PLC Sessions

Attending PLC session 4 of Modules 1-3

School leaders should participate in several PLC sessions over the course of the toolkit. First,
leaders should attend PLC session 4 of Modules 1-3. During this PLC session educators will
participate in a data-driven discussion to reflect on the data they collected while
implementing instructional strategies and how they will continue to refine and implement
each recommendation in future lessons. The educators, alongside the facilitator, will lead the
discussion and reflection, but we recommend you consider attending as a participant and
thought partner for educators.

Educators should be using the following strategies, which should help you determine progress
toward your school’s math vision and goals.

1. Analyze data. Educators should analyze math data across students to identify patterns
and trends in student performance.

2. Adjust instruction. Based on the analysis, educators should adjust their instruction to
address specific student needs.

3. Share exemplar work. Educators should share exemplar student work with other
educators to help create a shared vision of what exemplary math looks like and how to
achieve it.

4. Repeat. Improvement is continuous, so educators should continue to collect new data and
analyze the data to assess whether improvements are happening and determine how to
continue tailoring instruction.

The implementation and outcome data educators collect and discuss are the foundation for
informing continuous improvement in mathematics instruction in your school. In addition to
attending PLC session 4, you may choose to support educators in collecting classroom- and
student-level data or provide additional time to compile the data and aggregate to the school
level. We encourage you to review each of the data tools to reflect on how they align to the
tools you use to track your district or school’s progress.
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Reflection question: How often, if at all, do you plan to attend the data-driven
dialogue?

Sample answer: I plan to attend the first and last data-driven dialogue in order to inform other
processional learning we offer throughout the year.

Attending PLC session 2 of Module 4 and Coffee Break Colloquia

School leaders should also participate in PLC session 2 of module 4 and the Coffee Break
Colloquia included at the end of the module. During PLC session 2, educators will share and
refine action plans for the following school year. As the school leader you will be asked to
discuss steps the school could take to support educators as they work to sustain use of the
recommended instructional strategies. The Coffee Break Colloquia are short, informal
planning discussions that PLC members may ask you to participate in to further support their
work to institutionalize the processes and practices of the toolkit.
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@ Collect Feedback from Facilitators and Participants

We recommend you meet with the facilitator and the educators who participated in
the PLC after Module 4 has been completed. During this meeting, lead a discussion to
understand how they experienced the toolkit, PLC sessions, instructional strategies, the data
tools, and data-driven dialogues. Consider asking the participants or facilitator:

e When you think about implementing the recommendations, what moment sticks out as
the most satisfying or rewarding? The most challenging or frustrating?

e What, if anything, did you learn about yourself by working with your PLC?

e How would you change the structure of the experience?

e Would any of you want to facilitate future sessions with new educators in future years?
e How will you ensure continued implementation of the practices?

e What do you need from me, as your school leader, to improve future sessions or
institutionalize these practices?

Reflection question: When will you plan to collect feedback from facilitators and
participants?

Sample answer: I will have my facilitator find a time when all parties are available and actively
listen to their experience.
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e Closing Reflection

Please take a moment to complete the reflections in the table below to think about how to effectively support them in this journey.

We recommend you do this before educators in your school or district embark on this journey together and that you return to these
during the process to help ensure the success of your educators.

Reflections for School Leaders Supporting Toolkit Teams

implementing as they start.

This chart shows steps for implementation and questions for school leaders to think about and reflect on as educators pursue this
toolkit work together. This reflection process will help you evaluate where your school, district, or system is in the process of

Steps toward
implementation

Reflection

Recognize the purpose of
the toolkit work

Who needs to know? Why is it important?

Establish clear expectations
for change

Where do I want our school, district, or system to be by this time next year regarding algebra teaching
and learning? How will we get there?

Connect the goals to
instruction

How will the new focus affect teaching in the classroom?
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Steps toward
implementation

Reflection

Make time for collaboration

For PLCs to be effective, what space is made in schedules for them? Who will participate? Apart from
PLCs, are there other scheduled venues for educators or others to collaborate to support algebra
instructional improvement in ways aligned with the toolkit work?

Align instructional
strategies to the ongoing
goals

How will instructional strategies change to accommodate the vision for algebra instruction and
professional development?

Align formative assessments
to the ongoing goals

How will we adjust testing and data collection to measure skills and growth aligned to the toolkit goals?

Establish a focused
professional development
plan

When will we implement the PLC processes or other professional development activities throughout the
year? Who will participate?
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