What Your Colleagues Are Saying . . .

“With this new book, Karp, Fennell, Kobett, Andrews, Suh, and Knighten have delivered
an innovative strengths-based intervention approach that focuses on priming rather than
remediation. The structures they have designed around co-planning, assessment, and
accessible tasks can provide much-needed clarity to the complex task of math intervention
work. This work takes the idea of building from student strengths and makes it tangible. I am
so excited to see schools and districts implement this work!”

Rachel Lambert
Associate Professor of Special Education and Mathematics
Santa Barbara, CA

“What a great resource for supporting interventions! One of the key features of this book
is that it provides a detailed process for planning interventions that will assist students in
accessing grade-level content. The tasks provided are especially helpful in using rich tasks that
engage students as they make sense of mathematics.”

Barbara J. Dougherty
Mathematics Instructional Coach
Key West, FL

“This book transforms mathematics intervention! It skillfully weaves together research-
based practices of mathematics education and special education to empower educators and
their students to be active doers of mathematics. The innovative, strengths-based approach
positions all students to be successful by promoting student agency, educator collaboration,
and a solid mathematical foundation. This is a must-have resource for all as it offers a new way
of thinking about mathematics intervention to drive much-needed change.”

Dawn Pilotti

K-12 Faculty Chair of Mathematics,

McRae Family Foundation, Currey Ingram Academy
Brentwood, TN

“Proactive Mathematics Interventions is a game changer! The authors masterfully combine
research-based frameworks and instruction to create a coherent picture on how to effectively
implement interventions. This must-read book provides clear examples, detailed descriptions,
and numerous resources.”

Joleigh Honey

Founder & Consultant, JHoneyMath

Former K—12 STEM Coordinator, Utah State Board of Education
Salt Lake, UT

“This book reminds us that effective intervention isn’t about fixing kids. It’s about fixing
systems. With deep respect for teachers and students, the authors share a proactive,
strengths-based approach full of practical strategies that help students engage, reason, and
see themselves as capable, confident math learners. It’s a must-have for every educator.”

Zak Champagne
Chief Content Officer, Flynn Education
Olympia, WA
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“Proactive Mathematics Interventions advocates for rethinking our traditional deficit
approaches to intervention and provides a vision for a strengths-based approach that
uncovers and builds upon what students know and can do in time for them to shine within
their classrooms. In addition to advocating for a priming approach, this resource supports
educators to enact this instructional shift with tasks and activities that revisit and strengthen
foundational understandings while proactively positioning every student to thrive with
grade-level content.”

Nicole Rigelman

Professor of Mathematics Education and Education Program Officer,
Portland State University and The Math Learning Center

Portland, OR

“As mathematics specialists, we’re always looking for ways to enhance our support for both
teachers and students. Proactive Mathematics Interventions, Grades 2—5 offers precisely
that shift—moving us from a reactive stance to a proactive one within our mathematics and
MTSS frameworks. This resource champions the development of a more robust system of
support, one centered on a truly transformational approach to mathematics intervention.
This book emphasizes a strengths-based perspective, where we leverage the insights gained
from formative assessment to guide students in ‘doing the math’ through thoughtfully chosen,
purposeful tasks. This book is an invaluable tool to lead the way in fostering a more proactive
and effective mathematics learning environment.”

Spencer Jamieson
Elementary Mathematics Specialist
Fairfax, VA

“This book will have a permanent spot on your professional bookshelf, but it will hardly ever
actually be on the bookshelf. It makes the path for shifting from reactive interventions to
proactive interventions clear and the authors provide a comprehensive plan to get there. The
task resources are robust and the critical discussion of how to transform a system will impact
students for years.”

Karla Bandemer

Grades 3—5 Math Teacher Leader,
Lincoln Public Schools

Lincoln, NE

“Proactive Mathematics Interventions shifts the focus from remediation to readiness with
a powerful ‘priming’ approach. Designed for grades 2—5, it offers timely, targeted strategies
grounded in math progressions. With practical tasks and clear guidance, this resource equips
teachers, coaches, and leaders to support all learners—especially those who struggle—before
they fall behind. A must-have for proactive, meaningful math instruction.”

Hampden-Wilbraham Regional School District Math Team
Wilbraham, MA
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elcome! If you have picked up this book, you are one of the important adults

working with elementary-aged students who will benefit from supportive
intervention opportunities in mathematics. You play a critical role in shaping stu-
dents’ confidence and mathematical abilities, helping them unlock what already
exists within them to leverage for mathematical success.

What Is This Book About?

Many educators suggest that they are in need of ideas to create the structures
necessary for student success in mathematics learning because they have not seen
the improvements in students’ performances they wish to see. This book focuses
on mathematics intervention and related practices that make multitiered systems
of support (MTSS) and its academic component, response to intervention (RtI),
effective and successful.

This book also posits that adopting a proactive approach to intervention
offers the potential to create a more robust support system that addresses edu-
cational and behavioral needs, ensuring every student can thrive. We call this
approach Priming.

Throughout the book, we will share the voices of educators to communi-
cate their wisdom on how they have implemented these ideas and how student
improvement has emerged and expanded on several levels. For example, let’s hear
from a fifth-grade teacher who, along with many others in her school system, is
dedicated to Priming students for success:

Our district has been really working hard over the last 2 years to
implement an MTSS model and we have a dedicated time for students
to receive mathematics intervention, acceleration, and so on. Howeuver,
math was a bit of a mystery for us. There wasn’t a program we could
buy or a framework we could adopt that felt good to us or matched
what we wanted math instruction to look like. After attending
presentations where we heard about the thinking shared in this book,
we started to talk in larger teams about the idea of introducing
prerequisite skills weeks before new content in our intervention
sessions. After more conversation with the authors, we got to work!
Priming felt like the answer we were ready to work with. Grade-level
teams met this past summer and talked about formative and summative
assessments and how we were going to identify the prerequisite skills
to Prime.

Now, students are working on prerequisite skills, teachers are giving
pre-assessments to identify students to Prime and figure out what their
prior knowledge and strengths are. We are not over-assessing, there
are some students who never get the pre-assessments because we know
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Xii PROACTIVE MATHEMATICS INTERVENTIONS, GRADES 2-5

(based on other data) they won’t need the intervention, and other
students that we know will absolutely need the intervention. We are
not progress monitoring constantly and in so doing not taking away
valuable instructional time. We are seeing far more success on
end-of-unit assessments than we would have ever seen historically
from students.

Another fifth-grade teacher added,

By the next week, we were looking at our curriculum in a whole new
way. We used the summer to map out prerequisite skills and planned
small, targeted sessions to introduce them to students before the
upcoming lessons. It wasn’t about “fixing kids”—It was about giving
them the tools they needed to walk into class ready to succeed.

And it worked. The shifts were subtle at first—students answering
questions with more confidence, trying problems they might have
avoided before. But those small changes built momentum, and we saw
something we hadn'’t seen in a while: students excited about math. For
the first time, it felt like we were ahead of the curve, giving kids what
they needed before they even knew they needed it. “This is the way
forward,” one of us said, and we all cheered.

Unlike other intervention resources, we aim to go beyond defining and explain-
ing existing approaches, models, and tiers for instruction. Instead, we describe a
transformative approach to mathematics intervention. We provide a support sys-
tem for educators working to change the school’s instructional structure to serve
students better—both those with and without formal diagnoses of disabilities—
who are identified as needing intervention or in-school tutoring.

We address the needs of educators and staff who embrace diverse students,
including those with learning disabilities, extensive needs, who are twice excep-
tional (both exceptional abilities and learning disabilities documented by federal
or state criteria; Asbell-Clarke, 2023; King, 2022), and without any disabilities
who may be challenged with an upcoming topic area or need to build confidence in
their ability to succeed in mathematics. Also, our approach is flexible and can be
successfully implemented across various instructional settings and intervention
formats. Whether in inclusion settings where learners receive Tier 1 instruction
and are pulled out for intervention or identified for tutoring and/or in settings
with a specific self-contained classroom, we are committed to providing the sup-
port needed with this book.

As educators, we know that tailoring and modifying our instruction helps us
meet the unique needs of our diverse students regardless of the setting. Whether
one is implementing a formal tiered approach, providing before- or after-school
tutoring, or working in general education or small-group intervention classrooms,
this book advocates for a proactive model of pedagogical support for the optimal
mathematical experience. In our view, four principles set our approach apart from
traditional intervention practices:
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Preface xiii

1. Our approach is proactive—As mentioned, instead of waiting until
after instruction to identify and address student gaps, we employ a
practice called Priming. This proactive strategy prepares students for
upcoming instruction, ensuring they have the foundational knowledge to

succeed. Our goal is to fix structures, not children. Strengths-based

approaches focus on

2. Our approach is strengths based—Rather than defaulting to the what students know

prevailing model, which often focuses on repairing students’ perceived and can do rather
weaknesses, we emphasize using a strengths-based model. This approach, than on their deficits,
supported by Cohen and Lotan (2014), allows teachers to recognize and “gaps,” or “learning
build students’ competencies, fostering their positive mathematical loss.
identities and confidence in their mathematical abilities. A positive
. . . mathematical

3. Our approach heavily leverages formative assessment—By using identity refers to
intervention-focused formative assessment, teachers may directly impact an individual's belief
their planning and instruction. This approach provides valuable, student- in their ability to
centered, individualized insights that help monitor student progress and understand and

- i succeed in learning
provide timely feedback. mathematics. It
involves seeing

4. Our approach focuses on the right tasks—We emphasize themselves as

“Doing Math” tasks (Kobett et al., 2021), which we’ll explore at length capable, competent,

in Chapter 1. and valued within
the mathematics
community.

With the right tasks and tools, you can enact a truly preventative and proac-
tive approach to intervention. Our aim with this book is to help students enter
their classrooms prepared for grade-level learning and full of confidence in their
strengths. Additionally, as research suggests (Harbour et al., 2022), this book
emphasizes the powerful combination of co-teaching models that pair special edu-
cation with mathematics education and employ a high-quality series of mathematics
tasks for intervention.

Who Is This Book For?

We designed this book with many audiences in mind. First and foremost, it is
intended for people working with students in Grades 2 through 5, though the prin-
ciples apply to any intervention setting. You may wonder why the book focuses on
Grades 2 through 5. First, it is because in many, if not most, elementary schools,
students aren’t typically formally considered “at risk” until second grade, and they
often aren’t identified with a learning disability until third grade. We know that
targeted and proactive interventions for children who need intensive support,
delivered in this grade range, can set them up for long-term success.

Second, we know from dynamic development systems theory (Osher et al.,
2020) that humans—in this case, children—are expected to be highly variable and
have multiple development pathways in a learning landscape. We want to rec-
ognize and celebrate this variability based on this complexity and consideration
of individuals and their development as a backdrop (Lambert, 2024). By expos-
ing such variability, we may better explain students’ mathematical thinking and
provide learning opportunities that can ensure success among all students.
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Xiv PROACTIVE MATHEMATICS INTERVENTIONS, GRADES 2-5

With this in mind, you are likely one of many adults who influence this suc-
cess among children. You may be a general education teacher, a special education
teacher, an elementary mathematics specialist, or a coach. You may be an inter-
ventionist, a paraprofessional, a mathematics coordinator, a special education
coordinator, or a school principal. You may use this book as part of a professional
learning experience, as a focus area within a professional learning community
(PLC), or as a book club at your elementary school. You may even be a home-
schooling parent, caregiver, or tutor working in a school-based setting before and
after the regular school day. You may work in higher education as a mathematics
teacher educator, or you may prepare special education teachers and hope to use
this book in your methods classes or field-based experiences.

Regardless of your role, we have designed this book to be as valuable and
implementable as possible. At the heart of it, what matters most is the children
who need you. We aim to equip you with the right mindset and tools to help them
shine their brightest in mathematics.

How Does This Book Work?

Part 1 includes the first four chapters of this book. These chapters will help us
explore what proactive intervention looks like in terms of fixing structures, not
children (Chapter 1); moving next into the value and characteristics of effective
strength-based interventions (Chapter 2); Chapter 3 discusses formative assess-
ment in the intervention setting; and Chapter 4 shows you what a proactive pre-
ventative mathematics intervention/tutoring model looks like in action.

Part 2 of the book comprises the task section. These 43 tasks and the more
than 100 instructional activities within those tasks are designed for intervention
and tutoring and draw from strong foundational “must-have” mathematics con-
tent on essential grade-level (Grades 2—5) understandings.

The tasks go beyond whole-number concepts and related operations, which
can be a limitation of many intervention tasks found elsewhere. Why? Although
working with numbers and operations is foundational, particularly at the elemen-
tary school level, we recognize and value the importance of learning experiences
and related connections to numbers and operations. Such connections involve
algebraic thinking, geometry, measurement, and data. Our task-based activities
will align with the current curriculum standards while ramping students up or
Priming them. As previously mentioned, to Prime means to address foundational
skills that need strengthening for students to become successful in grade-level
mathematics content.

The Standards for Mathematical Practice (SMPs) were developed based on
the National Council of Teachers of Mathematics (NCTM, 2000) processes of
problem-solving, reasoning and proof, communication, representation, and con-
nections and the strands of mathematical proficiency specified in Adding It Up
(Findell et al., 2001). The SMPs guide mathematics teachers in suggesting instruc-
tional considerations related to important mathematics content and elements of
student engagement as their mathematical understandings develop (they can also
serve as grade-level mathematics objectives). This intervention model prepares
students to truly engage in the SMPs as they learn mathematics. Beyond teaching
mathematics content through tasks, the intervention regularly exposes them to
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the practices and processes needed to successfully engage in and do the math-
ematics they are learning. In Rethinking Disability and Mathematics, Lambert
(2024, p. 59) described the following features of accessible math tasks:

1. They have a low floor (within reach), which ensures that every student can
engage in the problem, even with limited knowledge of the topic.

2. They have a high ceiling (adaptable to higher sophistication), meaning
the problem has pedagogical possibilities, allowing extensions into more
complex mathematical topics.

3. They are multimodal, meaning they have many options for arriving
at solutions.

Each task presented in this book has these features. You can use such features
to work with every child at their current learning level. Then, you can find stu-
dents’ strengths and work toward advancing their mathematical understanding to
more complex ideas.

We recognize the significant demands on teachers’ time and the varied lengths
of intervention opportunities or tutoring sessions; thus, the intervention options
in this book are ready to use and adaptable. Given the variety of activities within
each task, you can use the tasks to engage students across multiple grade levels.
You can also repeat the tasks with students so that they can practice their growing
knowledge of concepts and skills and build confidence.

Across this book, we also provide plenty of the following:

D connections to recent research on the critical components of intervention;
D emphasis on students’ strengths and how teachers can capitalize on them;

D effective classroom-based formative assessment techniques and tools
adapted for use in intervention settings;

D collaborative planning structures;
D student work samples;

D examples that describe instructional practice and instances of teacher—
student and teacher—teacher dialogue;

D end-of-chapter reflection opportunities for use in professional learning; and

D ready-to-use intervention tasks to build concepts and skills for upcoming
grade-level lessons, including printable recording pages and other tools to
implement the intervention activities.

Finally, we provide viewpoints from teachers who have implemented the
Priming Approach, moving from “pulling skills from here and there” to a cohe-
sive strategy in which “previewing what’s coming” is the norm. These are teachers
who shifted their focus from constantly assessing students to instructing students
during intervention and classroom time. Throughout the book, you’ll find feedback
from educators using this approach, including their success stories and helpful
comments. Through this book, we invite you to join us in learning how to bring
these ideas to life in your classroom.
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More on Priming

As mentioned, Priming is the time teachers spend with students within math
interventions, teaching what they need to know to succeed in the upcoming
instruction. However, this is not the same as preteaching the topic. Priming is
a way to develop skills and conceptual knowledge to be used across one or more
future lessons; Priming is not focused on simply covering the content that will
occur in the next lesson.

To better explain Priming, imagine entering a room and knowing only that
you will learn something new in math class. You don’t know exactly what you're
going to learn, how you're expected to learn, or even how others will determine
that you've learned it. For some, this lack of knowing may be just fine. However,
others may want time to “warm up” and acclimate to the topic over time. If you
fall into the latter category, you may wish to relate foundational experiences to
make the most of this next mathematics learning opportunity. Priming removes
such ambiguity and uncertainty; students are supported with the key ingredients
for preparing them to understand the particular mathematics focus of a lesson or
series of lessons.

Priming is like a carefully considered and organized set of warm-ups, condi-
tioning, and practice activities one may complete before that long run or big game.
These activities are targeted to the specific muscles one intends to engage when
it is time to do the long run or play the big game. Similarly, parents prime their

Priming is like . children for kindergarten by telling them what they will hear, what they will see,
acarefully - and how to behave while having them listen to stories and count items around the
considered and . house. In both scenarios, Priming reduces anxiety and creates space for optimal
organized set :  performance—whether learning in a classroom or excelling in a sport. All students

of warm-ups, . do best when they have the necessary preparation for learning.
conditioning, Let’s look at how the brain works to demonstrate the benefits of the Priming
anq pr actice:  model. Cognitive and neuroscience research suggests students learn best through
activities one active engagement (Fischer, 2009). To be best prepared, there’s no substitute for
. may complete :  students actively thinking about and doing mathematics, supported by teachers
. before that long i who can keep them engaged in the content. For quite a while, research in cog-
. runor big game. . nitive psychology and neuroscience recognized a change in a person’s ability to

produce information by providing previous encounters with the phenomena—this
is known as Priming (Tulving & Schacter, 1990). Originally, this was sometimes
unconscious Priming—but here, we are consciously telling the learners we are pre-
paring them with what they need for success.

Priming helps students identify useful and relevant information from what
they already know and mentally organize those ideas to best employ them for
upcoming mathematics topics. Taking students down familiar pathways makes
learning less complicated; new knowledge connects to prior learning, making the
content more accessible in their memory (Wyer, 2007). Unsurprisingly, the back-
ground knowledge students bring to new content predicts how easily they will
learn it (Fennema et al., 1993; La Paro & Pianta, 2000). As we define it in this
book, time spent on stimulating and expanding students’ precisely needed prior
knowledge is the essence of Priming. Priming requires collaborating educators
to locate the logical threshold of knowledge necessary to facilitate understanding
mathematics content while leveraging individual students’ strengths and needs.
More discussion on that process can be found in Chapters 2 and 4.
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Priming aims to positively support cognitive processes such as reasoning and
decision-making—important components for acquiring mathematics knowledge.
Priming can also help to build lasting understandings, such as what representa-
tions to use or what schema to employ when solving word problems. Research on
cognition suggests that objects and drawings are more easily remembered and
expressed than abstract concepts or words (Paivio & Csapo, 1973 (picture superi-
ority); Paivio, 2013). For instance, teachers often encourage students to “make a
picture” to help them strategize an approach to a word problem. Translating to a
new format facilitates students’ remembering the information. However, without
precise guidance initially, these images may not fully support the mathematical
relationships needed to solve the problem. They can even be time-consuming and
counterproductive. You have probably had a moment when you asked a student
to represent or show their thinking using a visual model, and you found yourself
staring at an illustration of a story where the mathematics was lost in the art. For
example, let’s consider several visual images created by students with learning
differences to solve problems; see Figure I.1. One set refers to a problem about
shooting baskets in basketball, trying to reach 500 baskets by the end of the week.
Another is of a 900-mile family trip where they are driving a distance each day.

Figure 1.1 Comparing Useful (a) and Not as Helpful (b) Semiconcrete
Representations

2 @.\. @:\85 b

Second day
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As you can see, image (a) in both cases meaningfully represents the mathe-
matical context the student is trying to understand—in these cases, a representa-
tion of the completed parts is presented, providing a potential comparison to the
total (whole). The other images shown in part (b) are more like pictures or illus-
trations of the story that do not show the relationships between the mathematical
ideas needed to solve the problem. They are likely being used as thinking tools to
organize the information given but may not always lead to a solution strategy.

In intervention settings, students need direct guidance on what drawings and
sketches are the most “telling” concerning the context and making the mathe-
matical information meaningful (Scandurra, 2024). Scandurra (2024) found that
young students benefit from instruction about math sketches (Figure 1.2), which
enhanced their ability to visualize and gain number sense. Developing and con-
necting such mental representations through concrete, semiconcrete, and abstract
means are critical to student success (Fuchs et al., 2021). This deliberate practice
in making useful representations serves the student well in the short term for the
planned new mathematical content and in the long term for their future mathe-
matics studies (see Task 9 in Part 2 of this book for a Priming Activity related to
this idea).

Figure .2 Students’ Images of Five

a b

Source: Adapted from unpublished paper by J. Scandurra, 2024. Used with permission.

Figure I.2a displays an image made by students responding to the prompt,
“When you see the number five in your mind, what do you see?” (Scandurra,
2024, p. 20). After working with multiple mathematical representations, includ-
ing 10 frames and other discussions, students drew representations of five, like
the hearts on the right in Figure I.2b. This second illustration was more help-
ful for taking the next steps in understanding numbers and developing number
sense. These examples suggest the importance of teachers consistently engaging
students in reading, writing, and representing their thinking when doing math.

In summary, Priming is many things: locating the sweet spots for instructional
support, digging into such necessary details as how to get students to use multiple
representations effectively, and explaining how to prepare students for immedi-
ate success with mathematics lessons focusing on new topics. Most importantly,
interventions become a preventative point, where interventionists can Prime stu-
dents for what is coming with a carefully choreographed set of preparatory inter-
vention sessions and related activities. We will explore in more depth exactly how
you, as an interventionist, can achieve this goal in the coming chapters.
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How Do We Use Certain
Language in This Book?

The language teachers use matters. It shapes how they think about students, inter-
act with them, and perceive themselves. In this book, as teachers ourselves, we
have made intentional choices about the language and terms we use to describe
students, their abilities, and teaching and learning processes. We made these deci-
sions based on a commitment to respect learners’ abilities, build inclusivity, and
empower all learners and teachers of mathematics.

Why Do We Choose Certain Terms?

When referring to students with disabilities, we use person-first language (e.g.,
“students with disabilities” rather than “disabled students”). This word choice
emphasizes the individual first, not their diagnosis or learning challenge. It
aligns with what is currently suggested by the National Council of Teachers of
Mathematics and the Council for Exceptional Children Joint Position Statement
on Teaching Mathematics to Students With Disabilities (NCTM/Council for
Exceptional Children [CEC], 2024). We believe this approach highlights each stu-
dent’s unique identity and reminds us that no single label defines an individual’s
abilities or potential.

At the same time, we recognize that language evolves. Thus, some individu-
als or organizations may prefer identity-first language (e.g., “autistic student”).
Although this book primarily uses person-first language to maintain consistency,
we encourage educators to remain sensitive to individual preferences when work-
ing with students and families.

How Does Strengths-Based
Language Change Mindsets?

Throughout the book, you’ll notice a focus on strengths-based language. Instead
of framing students by what they “cannot” do or where they “struggle,” we aim to
emphasize what students can do and how their unique skills and perspectives can
serve as valuable assets in their mathematical growth. For instance, rather than
describing a student as “behind in math,” we may say they are “building foun-
dational skills” or “developing confidence in mathematical reasoning.” NCTM
(2023) strongly advises against using labels like “high,” “medium,” and “low”
to categorize students’ mathematical abilities and instead advocates building
on students’ strengths. Our book supports this recommendation and focuses on
strength-based language.

How Do We Define Terms Throughout the Text?

Instead of providing a separate glossary, we define technical language or special-
ized terms directly within the text as they appear. This process ensures a “just-
in-time” approach, where definitions are provided in context. We hope to make
it easier to connect the meaning of a term with its application. By embedding
definitions, we hope to maintain the flow of the text while ensuring clarity and
accessibility for readers. By making these intentional choices, we hope to foster an
environment of respect, equity, and high expectations for all learners. Language is
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a powerful tool, and we encourage you, as an educator, to use it to inspire, uplift,
and connect with your students.

Now, we are ready to move onward. The Preface was intended to prepare you
to consider the importance and potential of proactive mathematics intervention
opportunities. By embracing proactive, strengths-based approaches to mathemat-
ical intervention, you can make a profound difference in the lives of your students.
Together, we can build learning environments in which every child feels capable,
valued, and prepared to tackle new mathematical challenges. We appreciate your
dedication to this critical work—it truly matters. Chapter 1 will delve into all ele-
ments of our approach. Let’s get started!
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Introduction

Proactive Intervention:
Fixing Structures, Not Children

As an experienced classroom teacher and school-based math coach, I
getit. Many schools and school districts recognize a need to improuve the
mathematics performance of their students. Providing mathematics
intervention opportunities—however defined—has become a response.
However, we must get this right! Attention to the goals of intervention
programs, which includes engaging students in doing mathematics
they are learning, and, importantly, recognizing that such programs
do not replace daily mathematics class opportunities is an organiza-
tional and instructional priority. Mathematics intervention starts by
identifying individual student strengths, and then addresses, daily, the
planning to both support and supplement student learning.

—An elementary math coach

So What's the Problem?

Let’s consider the following: Recent results from the National Assessment of
Educational Progress (NAEP, 2019, 2022, 2024) are periodic reminders that
clearly indicate that students’ scores remain below those prior to the pandemic
even with recently improved scores at the fourth-grade level (Table 1.1). Among
the many suggestions for finding time to help accelerate and deepen student
learning of mathematics are well-designed and carefully implemented and moni-
tored mathematics intervention and tutoring programs.

Table 1.1 Percentages of All Students on the NAEP in the Below Basic Level in
Mathematics
2019 2022 2024
Grade 4 19 25 24
Grade 8 31 38 39

Source: 2019, 2022, and 2024 NAEP Assessment Highlights.

Starting in 2020 and subsequent years, the long-term effects of the COVID-19
pandemic became apparent in communities, schools, and students. Children
lacked access to consistent education, indicating the need for reinforcement in
their learning. As teachers, we saw the need to change instruction in response
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by creating new and evolving long-term plans to address all our students’
learning needs.

During this period, many people identified students with disabilities as the
most vulnerable population that would be disproportionately affected (Stelitano
et al., 2021b). However, the magnitude of the resulting disparities in student per-
formance at the Below Basic level continues to be of concern (Table 1.1).

Let’s also consider the long-term trend (LTT) NAEP scores. Since the 1970s,
the NAEP has monitored the academic performance of 9-, 13-, and 17-year-old
students over time using what’s known as the NAEP LTT assessments. The aver-
age scores on the LTT assessments for mathematics for 9-year-olds in 2022 were
higher than the earliest assessments in the 19770s but lower compared to the previ-
ous assessments in 2020 (see https://qrs.ly/i1gjc7u for more details). The average
LTT-NAEP mathematics score for 13-year-olds in 2023 was 5 points higher than
in 1973 but 9 points lower than in 2020.

Interestingly, the LTT-NAEP also reported that the percentage of 13-year-
old students missing 5 or more days of school monthly has doubled since 2020,
which, as is often reported, has become a topic of national concern. It was also
reported that mathematics scores declined compared to 2020 for most student
groups and students at all reported levels of parental education (NAEP, 2023).
The NAEP (2024) also demonstrated that eighth-grade students with disabilities
are at a level of achievement that is close to what average fourth graders score,
with only 5% reaching the Proficient (4%) or Advanced (1%) levels (NAEP, 2024).

Based on these data, what’s our takeaway here? Until recently (NAEP 2024),
mathematics scores have decreased on both the main and LTT national assess-
ments. In addition, the survey data provided by the LTT NAEP indicates that stu-
dent absenteeism has become an issue of concern. The findings suggest the need
to control mathematics learning opportunities for all, including interventions and
tutoring. To validate our statement about the importance of mathematics learning
opportunities, we suggest considering what Tom Kane, an economics professor
at Harvard University, has to say. Kane suggested that the current national need
for learning support is enormous (Sparks, 2022a). As an economist, he predicted
that if this situation is ignored and the drop in scores continues (or remains per-
manent), an eventual 1.6% decline in income might occur for students when they
grow up. Considering all the children in K—12 schools, that equals trillions of dol-
lars in lost income! The long-term impact can be significant! Further, the esti-
mated time it will take for early elementary-aged students to return to grade-level
growth progression is 3 years; upper-grade students may require 5 years to regain
the needed levels of learning (Sparks, 2022b).

We share these data not to fixate on test scores but to raise awareness of the
challenges ahead when increasing students’ standards-based understandings,
which persist after the lesson as “mental residue” (Dougherty, 2008). So here’s
our starting line: Recent Main and LTT-NAEP results clearly indicate the critical
need to prioritize mathematics teaching that connects mathematics to the lives of
their students (Latrenda Knighten as cited in NCTM, 2025). Let’s do this!
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CHAPTER 1. Introduction

What's Being Done?

As a result of these realities, at the time of this book’s publication, seven U.S.
states required by law that students who struggle in learning mathematics get
support (Schwartz, 2023). Following long-standing attention to reading practices,
this legislation requires students to be identified and monitored through various
assessments. They then receive targeted support to direct their learning to meet
proficiency levels with grade-level mathematics standards.

In some states, there is also a mandate to support teachers. States must pro-
vide in-service teachers with learning opportunities to develop the mathematics
knowledge and skills inherent in instruction based on best practices and preser-
vice teachers with teacher-preparation programs that include this information.
Some states require having at least one mathematics coach/specialist for every
elementary school. Complying with this requirement would cause a significant
shift from the current reality: Although expert reading support is available in
about half of the elementary schools reporting, mathematics coaching from
well-prepared specialists is hard to find, with only 23% of schools reporting that
mathematics specialists are available (Korbey, 2024; NCES, 2022).

Often, interventions in mathematics rely on instructional practices that are
not demonstrated to be effective. For example, perhaps you have had the experi-
ence or expectation that students in math intervention should receive a review of
the same content taught in Tier 1 or general education class settings. Nothing is
different except that you share this content in a small group rather than the whole
class. Will providing the same instruction again help? Another example is only
relying on abstract representations without interweaving the development of con-
cepts utilizing concrete and semiconcrete models. If you provide time for students
to grapple with the foundational concepts as a starting point, they will be better
equipped to grapple with the new grade-level learning and find greater success.
For example, students in intervention settings are sometimes taught repeatedly
the current mathematics topic the class is learning. Although applicable in some
situations, this model rarely addresses the need to find and focus on foundational
concepts and related understandings underpinning students’ confusion or driving
challenges with the grade-level material.

One example is when students find it challenging to compare and order fractions
because they do not understand the magnitude (size) of the fractions (e.g., they do
not yet recognize that % is a number with a value less than 1). So when the topic of

adding fractions is presented, the same foundational understandings must come into
play. Just as we would not expect learners to add whole numbers such as 3 + 5 if they
didn’t already grasp the quantities of 3 and 5, they cannot add fractions successfully
without knowing the underlying concepts of the magnitude of the fractions they are
combining. Interventionists should recognize that learning-trajectory-based instruc-
tion can build solid understandings focusing on the progression of ideas.

When students build familiarity with foundational mathematical ideas by
talking about, describing, and applying concepts and procedures, this familiarity
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is reinforced by different processes in the brain called recollection memory
(Yonelinas et al., 2010). Those processes are the mental muscles learners should
be encouraged to develop and regularly flex. These progressions may involve
revisiting and strengthening student understanding, connecting concepts, and
engaging with more complex ideas or problems.

Granted, a high dosage of interventions each week or double-dosing of tutor-
ing both in school and outside of school in private settings may be options for

Although students (Carr, 2022, as cited in Sparks, 2022b, n.p.), but it’s what goes on in

a learning . those sessions that actually makes the difference. Additionally, the expectations
trajectoryis i  involved with access, cost, and availability of outside tutoring for many students
often thought . are significant equity issues. States have considered other options supported by
ofasalinear :  their public schools. As a significant percentage of students have been identified
progression, it’s as needing extra math instruction (referred to throughout this book as interven-
. importantto :  tions or tutoring), such scaled-up implementation can cause complications with
recognize that :  resources and capacity, such as space, time, and availability of additional qualified
this path is not mathematics educators in schools. It’s not as much about the role of who pro-
always linear. i  vides the intervention—classroom teacher, special educator, interventionist, tutor,

math specialist, etc.—but how the students are taught.

What Needs to Change?

In this book, we propose a refreshed vision of proactive intervention opportunities
embedded throughout the school day. We also recognize that some schools are
using intensive tutoring before and after school hours with learning opportunities
designed to be genuinely preventative. While—as a starting point—we focus on
students who are identified as having disabilities according to the Individuals with
Disabilities Education Act (IDEA, 1997), we recognize that these ideas, assess-

Mathematics ments, models for instruction, and “doing math” tasks (Kobett et al., 2021) can
intervention i and should be expanded. This expansion should include a broader audience of
programs children with and without disabilities who may not have equal access to the grade-
andlearning :  level curriculum (required by law). For example, many students face instructional
. opportunities :  barriers created by missing mathematics content from previous grades (NCTM/
1 should enhance CEC Joint Position Statement, 2024). Mathematics intervention programs and
. student learning learning opportunities should enhance student learning in MTSS Tier 2 and Tier 3
. InMTSSTier2 :  instruction but also, significantly, in Tier 1 instruction. So we encourage a cohe-
and Tier 3 :  sive and coordinated instructional shift to move all students forward.
instruction However, you may wonder, why not just buy a packaged intervention pro-
but also, gram or access one delivered electronically? Available commercial mathematics
significantly, in :  programs (print or electronic) for intervention sessions may only briefly address
Tier 1 instruction. or even omit key topics, so people have posted on various online platforms that
: Sowe encourage :  they need recommendations and suggestions for something that works. We find
: acohesive and that student success in learning mathematics isn’t about something you buy; it’s
coordinated :  about instructional strategies you try. It isn’t just about teaching a commercially
instructional available or school district—designed curriculum; it’s about understanding chil-
shifttomove :  dren where they are and bringing them to greater success in grade-level content
all students through a structured intervention planning model. Priming is a major shift in
forward. ©  instructional practice.

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



CHAPTER 1. Introduction

We suggest starting with a set of common grade-level curriculum materials as
a tool to build consistency and predictability across the grades. This way, teachers
in subsequent grades can expect and rely on the fact that the content has been
taught in a particular way (Karp et al., 2021). You can, of course, also use sup-
plements and modifications. However, be careful in how you do this. Research
from 4,414 teachers found that 72% of special education teachers and 41% of gen-
eral educators reported high levels of modification to the curriculum, including
at least 50% or more for students with disabilities (Stelitano et al., 20214, p. 4).
Additionally, more than half of special educators and a third of general educators
suggested they created their instructional materials from scratch. Sadly, this use
of unaligned resources generally continues over the grades as the content knowl-
edge of any given child gets more and more splintered and unpredictable. The
researchers also stated that it is unknown what background and capacity these
teachers have to develop well-aligned curricular content, and they recommended
more professional learning in this area. Without this expertise, some teachers will
mistakenly provide alternative mathematics instruction that reduces students’
work—in mathematical reasoning and sense-making, for example—particularly
for students with disabilities. Teachers may do so because they are unsure whether
students can become engaged in and carry out this level of thinking.

However, as teachers ourselves, we know the students can! We do not advo-
cate for children copying what the teacher presents using a step-by-step approach.
Candidly, this book is not intended for someone who wants a script or a “fool-
proof” guide filled with procedures or quick-fix tricks as the recipe for student suc-
cess. As Peter Liljedahl (2020) suggested, students tend to stop thinking once they
start mimicking the teacher: “Mimicking is an addiction that is easily acquired
at lower grades and difficult to give up” (p. 30). He added that it’s even difficult
for parents to think there are other better ways to teach than mimicking. This
expectation to mimic causes students to wait for a teacher to explain the lesson
over and over.

Proactive Priming interventions in mathematics are encouraged to shift the
thinking process by eliciting students’ thinking and guiding math discussions
in small groups. This goal can be achieved through probing questions and then
turning back to the students to hear their ideas. That’s engagement! So our focus
here is on the importance of a genuine investment in developing children into
active thinkers about mathematical ideas by investing in the preparation for your
instructional time together. The criterion for doing this work is believing that—
whenever possible—you should refuse to accept limitations on what children can
learn. That means examining your beliefs about who can access and learn import-
ant mathematics. Children must also be exposed to and practice reasoning; hence,
you are encouraged to provide interventions to help them practice just that.

We think of instructional practice as “doing math.” This mantra is key to the
success of all students, including students with disabilities. The relative scarcity
of high-quality interventions in mathematics that fully develop the Standards for
Mathematical Practices (CCSS-M; NGA, 2010) and focus on multiple represen-
tations emerges from two related concerns. First, a hyperfocus on procedurally
focused activities (frequently timed) is often generated by the nature of overly
specific computationally based IEP goals (e.g., those measured by increases in the
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correct number of digits in computation-focused assessment responses; Lambert
et al., 2023). Second, it is difficult to find high-quality intervention tasks that
combine conceptual and procedural understanding. Again, this book aims to help.

As mentioned in the Preface, we firmly believe in the Priming Approach guid-
ing us in this solution. This direction requires us to set the following goals in three
different areas:

» working cohesively and systematically from strengths while building
rapport and relationships,

» regularly using formative assessment to monitor student progress, and

» using rich tasks focusing on students Doing Math to prime important
intervention-focused mathematics learning proactively.

We encourage noting the important connections between strengths-based
instruction, classroom-based formative assessment, and progress monitoring
tools (e.g., unit tests and district benchmarks required in many school settings).
Embracing this approach and understanding the connections will help you directly
monitor and plan to assess individual learning needs using the most effective
teaching. Additionally, it is essential to highlight activities and lessons that pro-
vide engaging interventions to support student success. We are not looking to fix
children (they do not need fixing) but to fix the structural obstacles that hinder
inclusion and prohibit student progress.

The message throughout this book is deliberately incorporating well planned,
strengths-based instruction to support students who struggle to learn mathe-
matics as they strive to make substantial learning gains. We know that strengths
develop best “in response to other human beings” (Clifton & Nelson, 1992, p. 124).
So effective teachers are indeed central to making a difference and delivering this
message! Worksheet packets, digital options, or even Al-enhanced digital feed-
back cannot replace an effective teacher engaging students in doing math.

What Is the Research Base?

Is this book based on research? YES. We base our research framework for this
work on a variety of sources, including the research-based recommendations out-
lined within the Institute of Education Sciences (IES) Practice Guide Assisting
Students Struggling with Mathematics: Intervention in the Elementary Grades
(Fuchs et al., 2021), the NCTM’s (2014) Principles to Actions: Guidelines for
Teaching Mathematics, Universal Design for Learning (CAST, 2024), the NCTM/
CEC Joint Position Statement (2024), CEC and the CEEDAR Center’s High
Leverage Practices in Special Education (2017), and the NCTM’s (Huinker et al.,
2020) Catalyzing Change in Early Childhood and Elementary Mathematics.
The co-authors and researchers of the IES Practice Guide initially identified
2,635 research studies between 2009 and 2020 for review. The final number
that met the standards of strong research aligned with the target population
of elementary students with disabilities was 47 studies. In this book, we sug-
gest how to adapt and use elements of the Practice Guide’s recommendations.
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We aim to guide thinking regarding an intervention “plan” and how it should
play out in schools. We uniquely weave together the following six Practice Guide
recommendations, along with research from mathematics education through-
out the book:

Recommendation 1: Systematic Instruction

Provide Systematic Instruction During Intervention to Develop Stu-
dent Understanding of Mathematical Ideas. We use this thinking to
guide our instruction and approach in all intervention lessons. Systematic
instruction uses models with concrete, semiconcrete, and abstract (CSA) rep-
resentations interwoven throughout. However, systematic instruction does not
equate to teaching by telling. It is not “I do, we do, you do.” Instead, systematic
instruction focuses on learning progressions. It provides purposeful, structured
learning opportunities. These opportunities can build on conceptual and pro-
cedural understanding, promote inquiry, and draw out students’ prior knowl-
edge as a foundation for rich mathematical thinking and discussion. So we have
designed the tasks in this book to do just that.

Recommendation 2. Mathematical Language

Teach Clear and Concise Mathematical Language and Support
Students’ Use of the Language to Help Students Effectively Communi-
cate Their Understanding of Mathematical Concepts. Language is key
to helping students become “ready to learn” new content. Words they’ve already
learned can be reviewed with them, and they should be prepared to hear those
words again as new content is introduced. We suggest ensuring the content is as
familiar as possible so students can hit the ground running. However, we don’t
advise preteaching mathematics vocabulary. Liljedahl (2020) discussed this idea
by suggesting that the names of concepts should come when students have expe-
rience with those concepts. So it’s best to name the term while the model, image,
or idea is being explored (Dixon, 2018; Van de Walle et al., 2023), not before (too
early) and not after (too late). This connection of vocabulary to actions and rep-
resentations in context is crucial for students with language-based disabilities.
Indeed, it’s how we introduce new concepts in this book.

Recommendation 3. Representations

Use a Well-Chosen Set of Concrete, Semiconcrete, and Abstract Repre-
sentations to Support Students’ Learning of Mathematical Concepts
and Procedures. The CSA representations are presented simultaneously.
When students grasp their interrelationships, that is a sign of their level of
understanding. In this book, we also include applications and situations as rep-
resentations. These may include the use of children’s literature and relevant con-
texts that we hope will align with students’ interests. To avoid buggy procedures
(Thompson, 1999)—because the steps of the procedures are mixed up, forgotten,
or used for the wrong operation—we shift to multiple representations as a signif-
icant focus of the tasks (Van de Walle et al., 2023).
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Recommendation 4: Number Lines

Use the Number Line to Facilitate the Learning of Mathematical Con-
cepts and Procedures, Build Understanding of Grade-Level Material,
and Prepare Students for Advanced Mathematics. You may be surprised
that number lines are being called out separately as a recommendation, as they
are a representation. Nevertheless, the research and importance of using number
lines were so compelling that this important representational tool was elevated
to a “must use” status. Number lines need everyone’s full attention regardless of
grade and should be used and carefully sequenced across the grades. As another
influential IES Practice Guide entitled Developing Effective Fractions Instruc-
tion for Kindergarten Through 8th Grade (Siegler, 2010) noted, number lines
should be used as a central representational tool from the early grades onward.

Recommendation 5: Word Problems

Provide Deliberate Instruction on Word Problems to Deepen Stu-
dents’ Mathematical Understanding and Support Their Capacity to
Apply Mathematical Ideas. Word problems are a first step to having students
apply the number-focused computational mathematics they are learning in var-
ious contexts and situations. Rather than just taking the numbers and “doing
something with them,” students learn that different problem scenarios drive
them to set up equations and solutions. For example, unlike in the past, where a
keyword strategy suggested the term more was equivalent to saying the solution
automatically required addition, students are encouraged to imagine situations
and determine what operation is needed (Hardy et al., 2025; Karp et al., 2019).

This moment is also ideal for weaving in the mathematical practices and pro-
cesses that enhance their learning.

Recommendation 6: Timed Activities

Regularly Include Timed Activities as One Way to Build Students’
Fluency in Mathematics. Although named “timed activities” in the prac-
tice guide, it is important to note that the aspect of the recommendation we will
focus on is “fluency activities.”

Timed activities may be a concluding component of the process, but an
important trajectory comes first (Table 1.2).

Table 1.2 Three Phases of Fluency

Phase | Modeling and/or counting (e.g., counting by ones/skip counting)
to find the answer
e Example: Solving 6 + 4 by drawing 6 dots and 4 dots and
combining them by counting the dots
Phase 2 Deriving answers using reasoning strategies based on known
facts
e Example: Solving 8 x 7 by thinking 7 x 7 equals 49 and
adding one more group of 7 equals 56
Phase 3 Fluency (efficient production of answers)
e Example: Knowing that 8 + 5=13 or5 x5 =25

Source: Adapted from Elementary and Middle School Mathematics: Teaching Developmentally, by Van de Walle,
Karp, and Bay-Williams, 2023, Pearson. Adapted with permission.

Copyrighted Material, www.corwin.com. Not intended for distribution.



CHAPTER 1. Introduction

Based on the movement from Phases 1 through 3, fluency approaches based
on automaticity, or the efficient production of answers, come only after students
have moved through modeling and counting (skip counting in the case of mul-
tiplication and division) and then derive answers from known facts. Only then
do they move toward the efficient generation of answers. As teachers, we focus
on first building students’ confidence in their capacity to figure out a solution,
as opposed to a focus on recalling memorized answers. Therefore, we do not
endorse any activities that focus on speed. Instead, we encourage strength-based
learning activities that build fluency through efficiency, flexibility, and accuracy
(Bay-Williams et al., 2022). Such activities will emphasize effort and persistence,
leading students to achieve their “personal best” in achieving automaticity and
building their mathematics strategic competence.

To increase our understanding of this subject, let’s now attend to the
nine major (revised) Guidelines of Universal Design for Learning (UDL 3.0;
CAST, 2024).

First, Table 1.3 presents the guidelines that are written with a new focus on
equity that includes critical teacher actions:

Table 1.3 Revised UDL Guidelines 3.0

11

Universal Design
for Learning (UDL)
is a framework
that supports
students’ access to
learning. Teachers
provide flexible
materials, methods,
and learning
environments.

UDL promotes
multiple means

of representation,
expression, and
engagement.

Teacher actions to support
students Examples
1 Welcome interests and Provide choices and make relevant
identities
2 Sustain effort and persistence | Optimize challenge and foster belonging
3 Enhance emotional growth Promote individual and collective reflection
4 Engage perception Offer multiple ways to perceive information
5 Clarify language and symbols | Support decoding of mathematical notation
and symbols
6 Build knowledge Connect prior knowledge to new learning,
explore patterns, develop generalizations
7 Generate interaction Vary response methods, provide access to
tools
8 Enhance expression and Build fluencies and encourage discussion
communication
9 Develop strategies Plan, anticipate challenges, and organize
information

Source: Adapted from UDL Guidelines 3.0, by CAST, 2024. Adapted with permission.

Second, in 2017, the CEC and CEEDAR Center (2017) identified important
areas of effective teaching called high-leverage practices (HLP). We emphasize the
examples of those HLPs in special education in this book, including collaboration,
assessment, social/emotional/behavioral supports, and instructional practices.
Each contributes to improving learning environments and outcomes.

Finally, we turn to the landmark work of the National Council of Teachers
of Mathematics (2014) in their policy document, Principles to Actions. Their
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six principles for effective teaching include articulating goals, making connec-
tions, fostering engagement, differentiating challenges, structuring lessons, and
promoting fluency and transfer. We embark on this work with these research-

For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.

driven themes and powerful guidance.

When We Talk About Intervention,

What Do We Mean?

Let’s explore what interventions are and are not (Table 1.4).

Table 1.4 Interventions

Math interventions are:

Math interventions are not:

Proactive and preventative

A repeat of the grade-level lesson either
before or after it takes place

Addressing the foundational knowledge
that students may not have learned or
have forgotten and providing “on-ramps”
to the new lesson’s mathematics content

Time provided to do homework, study,
or make corrections to graded work/
assessments

Focusing on students’ strengths and
targeted to their specific needs

Focused on test preparation

Providing students with opportunities to
be “doing math” in small groups

Passive worksheets or computer
activities

Engaging, challenging, and memorable

Computer-driven sessions focused on
speed

Structured to allow communication and
interaction

A replacement for the general education
class

Co-orchestrated and often co-taught

The class students get pulled from for
other things (e.g., instrumental music,
breaks)

Developed to build students’ confidence,
positive attitudes, and math identity

One size fits all

Dependent on dedicated planning time
during the school day

Overreliance on extrinsic motivators like
“compliance charts”

Focused on reasoning and sense-making

“Math made easy”

An opportunity for students to shore
up essential mathematics content and
process knowledge and skills

A behavior management plan

Source: Adapted with permission from Strengthening Math Intervention in the Middle Grades, by Brodesky et al.,

2022, Education Development Center.

Icon Source: thumbs up and thumbs down icon by istock.com/vlan Yarovyi
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Because schools are mandated to provide intervention opportunities for stu-
dents with disabilities, many issues must be considered. These issues may include
important decisions related to student identification and intervention implemen-
tation. Additional areas to consider (e.g., program size, instructional materials)
are discussed in Chapter 4. Consider the following policy and program issues:

» Identification: How will students be screened and identified for
participation in your school’s intervention offerings? Which will include
responses to the following;:

o  What will such screening involve? What mathematics, length of
screening assessment, or aspect of the resulting data will be useful to
plan future instruction?

o How much time should be spent screening students for the
intervention offerings?

o  Who will screen students, share results, and determine the next
instructional steps?

» Implementation: How will the intervention opportunities be
implemented, and when will they occur (e.g., daily, three times a week;
before school, after school, online)?

o If the intervention opportunity occurs online, how will students
receiving intervention still receive the same amount of class/grade-
level instructional time as their classmates?

o What materials will be used? How will online students have access to
those materials?

o How will you determine that the materials address important
mathematics based on the standards?

o Will both print and online materials and related activities be used?

Although critical and impacting much of what you will engage in while reading
this book, state and school district regulations primarily determine student identi-
fication and intervention implementation issues. Therefore, they are not the focus
of this book.

It is also important to understand that interventions are not a “fix” without
full coordination with Tier 1 instruction. Our goal is to provide engaging and
memorable intervention sessions in which children run to the table, door, or
interventionist excited to do mathematics!

We clear the path to reasoning and sense-making. Here are some ways to
make that happen:

» Engage students using Doing Math Tasks (in Part 2 of this book, we
provide a complete collection of Intervention Tasks and variations).

» Plan deliberate acts of teaching that address instructional needs. They are
not “the next page in the textbook.”

» Work together, as mathematics intervention opportunities
are collaborative. Special education teachers, interventionists,
paraprofessionals, teaching assistants, general education teachers,
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coaches, tutors, and school-based support staff (e.g., occupational
therapists or speech therapists) are often partners in intervention
planning, instruction, and assessment.

» Follow recommendations from the IES Practice Guide (Fuchs, 2021),
UDL 2.0 (CAST 2024), Principles to Actions (NCTM 2014), Catalyzing
Change (Huinker et al., 2020), the NCTM/CEC (2024) Joint Position
Statement, and other research-informed sources.

» Plan intervention offerings within sessions devoted to this work and
potentially at varied additional times (e.g., before or after school).

What Do We Mean by Tutoring?

We define intensive tutoring (sometimes called high impact or high dosage) as
supplemental instruction within a school-based setting. However, it is offered
before or after school (out-of-school time, also known as OST) instead of during
the school day. These programs are often sponsored with Title 1 funding or with
recent infusions of funding to improve student achievement, such as the 2024
budget proposal of $8 billion (D’Souza, 2024; The White House, 2024). With
small groups of one to four students, such intervention tutoring can be deliv-
ered face-to-face or virtually, customarily two to five times a week, using high-
quality instructional materials. Its purpose is to enhance the performance of
students who previously were considered “at risk of failing” (Ludwig & Guryan,
2023; Robinson & Loeb, 2021). Again, like the model for interventions, we sug-
gest a preventative approach for heading off issues rather than responding to poor
performance. This must be done as a collaboration with the person providing
the tutoring and the classroom teacher providing the grade-level mathematics
content. Any tasks we share in this book can be used in these proactive tutoring
sessions just as they are used in the interventions.

One concern is that states sometimes use an “all-call” approach to attract pos-
sible volunteers to guide intervention tutoring programs. There is preparation for
the volunteers, but there are likely not enough hours to give these potential edu-
cators the mathematics pedagogy and content they may need to align and provide
coherence with the schools’ instructional plan. Again, we hope this book can help
with that process as we provide high-quality materials through sets of tasks.

What Are Some Key Elements
of the Intervention Instruction?

We will examine more deeply the importance of key elements to intervention-
focused mathematics instruction such as instruction that regularly engages stu-
dents in learning via multiple representations, collaboration across teams, and
our preemptive and proactive approach—Priming.

Employing Multiple Representations

As mentioned, the CSA (concrete, semiconcrete, abstract) approach in vari-
ous forms has been an important instructional consideration in mathematics
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education for many years (Fuchs et al., 2021; Heddens, 1964; Heddens &
Speer, 2009).

Based on Bruner’s (1966) theory of enactive, iconic, and symbolic reasoning,
this model reflects simultaneous and fluent movement between an instructional
focus on concrete representations/models (manipulative materials), semiconcrete
(using drawings, math sketches, and graphs), and abstract (incorporating symbols,
numerals, equations, mentally solving problems, or using stories with mathematical
ideas). The need for multiple representations does not cease as students age
(Bismark & Prosser, 2024; Kestel & Forganz, 2024; Thomas et al., 2024). The use
of models and visuals must not fade away.

Importantly, this approach should not be rigid, where one only moves to
abstraction after the long-term experiences with the other phases. Instead, there
should be intertwined and parallel modeling of number symbols throughout
this use of multiple interpretations of the situations. In this way, students can
directly relate the concrete models and visual representations to the correspond-
ing numerals and equations (Figure 1.1; Van de Walle et al., 2023). Modeling the
mental conversations about reasoning and sense-making in a teacher’s mind may
help students articulate their thinking through what is known as a “think-aloud”
(Evans et al., 2024).

Figure 1.1 Interwoven CSA - Concrete-Semiconcrete-Abstract Model

Semiconcrete

CSA often centers on combining manipulative materials, math sketches, and
symbolic representations on the same concept. CSA aims to develop a concept and
equip students with thinking strategies and skills needed for more independent
learning. The model initially emphasizes conceptual understanding on a contin-
uum to procedural knowledge (Skemp, 1978). In this way, it honors that both are
critical components to students’ mathematics proficiency (Findell et al., 2001).
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This model should be aligned across the general education classroom in
Tier 1 and the interventions in the Tier 2 or Tier 3 stages of RtI. Aligning instruc-
tional interventions with the CSA approach in general education classrooms
provides continuity. No matter what CSA may be called (e.g., CRA—concrete-
representational-abstract, CPA—concrete-pictorial-abstract), results of stud-
ies indicate that interventions and whole-class mathematics lessons regularly
using the CSA instructional representations are successful with children with
disabilities (Jitendra et al., 2023).

Another way to build connections between representations of mathematical
ideas is by using children’s storybooks. Recommended children’s literature is
included in the tasks found in Part 2 of the book, and there is an overall bibliography
in Appendix A on the companion website. When woven into instruction, children’s
literature has been shown to positively affect achievement, attitudes toward mathe-
matics, and the ability to make connections between representations (Zhang et al.,
2022). These opportunities can help students consolidate their previous knowledge.
They can use that foundation to develop new ideas (which are precisely aligned with
the direction of our intervention approach). Reading part or all of a children’s liter-
ature book together creates a shared context from which all students can draw. So
reading facilitates the opportunity for interactive learning.

In addition, these stories and literature provide examples and realistic situa-
tions of how mathematics is a human endeavor. Such connections are important
to honor. They connect with the students’ lived experiences, thus rehumanizing
mathematics (Zavala & Aguirre, 2024) and bringing a personal relationship to the
learning process. Some may think that time is a barrier to this integration, but all
the books do not need to be read cover to cover.

An example is using sticky notes as a guide. You can share excerpts contain-
ing the main points and the key storylines, including mathematical situations or
wisdom. That way, you can still spend time on the mathematics discussion, and
students will be motivated to read the entire book at another time.

Collaborating Across the Team

When the special education teacher thinks the general education teacher is respon-
sible for teaching the mathematics content and the general education teacher thinks
the special education teacher is responsible, students with disabilities sometimes
become invisible. Then, who is responsible for mathematics instruction? Yes, it’s both
of you (Blanton et al., 2018; Karp, 2013); this must be a partnership. Collaboration is
critical, and planning and implementing should be a reciprocal activity.

We know from research that the results are powerful when teachers con-
sciously enter a professional learning opportunity, whether within a formal
professional learning community (PLC), a partner PLC, a small group, or a self-
selected thought partner. “Communal support structures” (Pilotti et al., 2023,
p. 15) build shared leadership and collective learning. They lay the groundwork for
personal growth. What may begin as a group of individuals who have “siloed prac-
tices” can eventually move to “joint responses” and a shared vision—characteristics
of a team (Pilotti et al., 2023, p. 14).

We suggest beginning with the interventionist or special education teacher
and the general education teacher regularly co-planning at least 4 weeks ahead
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of instruction planned for the general education classroom. Everything revolves
around the instructional planning to prepare for the upcoming mathematics con-
tent by refreshing students’ prior knowledge or constructing needed foundational
knowledge. The general education teacher partners in this work by using the
opening move of the new lessons based on the interventions that just occurred.
They will ask questions extending the precise prior knowledge selected and prac-
ticed during the intervention (i.e., Liljedahl, 2020). We suggest the following
aspects to agree on:

» consistently co-planning and co-teaching the mathematics content, with
teachers co-owning and co-orchestrating the content delivery

D capitalizing on the strengths of general education teachers, special
education teachers, interventionists, and math coaches, compounding the
power of jointly made contributions

» working together to avoid repetitive IEP goals (i.e., needs to learn
multiplication facts) that travel from year to year. Did you know the U.S.
Supreme Court ruled that it is against the law to repeat an IEP goal from
year to year (U.S. Supreme Court Endrew F. et al. vs. Douglas County
Colorado School District RE-1, 2017)? That’s not making adequate
progress, as mandated by legislation. Think about it! How many students
have IEPs that are not aligned with the law?

» avoiding IEP goals that emphasize low expectations by focusing on
narrowly defined arithmetic skills, instead focusing on conceptual
understanding and the Mathematical Practices

D agreeing as a team to practice “never say anything a kid can say”
(Reinhart, 2000, p. 20), instead vowing to ask questions to prompt
thinking. This includes when a child is working on a strategy that the
teacher won'’t interrupt, erase what they’ve done, work the manipulative
materials for them, or move the materials, using brief questions that are
closed rather than open (Jacobs et al., 2014). We also know that “teaching
as telling” does not reach an outcome of long-term learning (Lobado et al.,
2005).

» addressing the role of administrators, coaches, and supervisors—what
should they look for in this new collaborative arrangement? Do they know
that CSA and “doing math” are the focus? How can they be supportive in
providing time and resources to these teams?

» Aligning paraprofessionals with the intervention may require providing
them with experiences related to learning more mathematics content and
pedagogy background to deliver instruction.

Using a Preemptive and Proactive Approach

We repeat this here because it is essential to the success of our instructional
model. We also believe this paradigm shift can “switch the script” and “change
the narrative” for many students who may feel that they are not a “math person.”
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Rather than consistently using interventions to work backward as a reaction
to a student’s failure, we suggest working ahead in a proactive mode.

We call this a Rewind as we flip an old intervention model on its head. This
Rewind may require a do-over of some things that have been practiced for several
decades. This sequence aligns with our suggested strengths-spotting approach
(see Chapter 2), in which strengths are identified and intentionally developed
(Kobett & Karp, 2020). What students know and can do—their strengths—become
the starting point for the intervention provided.

Again, interventions provide a preventative point where students get Primed
for what is coming mathematically with a carefully choreographed set of prepara-
tory sessions. So interventions are reoriented away from a reaction to classroom
performance where the student isn’t showing grade-level growth on a standard.
This standard may be set as a way of working ahead of time to anticipate and
then provide the perfect groundwork for upcoming lessons. This preemptive
approach anticipates the needed foundational understanding of the mathematics
topic using the strength-based learning trajectory-based instructional approach
(Suh et al., 2022). The approach proactively provides the language, representa-
tions, and actions so that they become familiar and known to the student (Bahr
et al., 2023). Interventions are reoriented from a reaction to classroom perfor-
mance where the student isn’t showing grade-level growth on a standard to a way
of working ahead of time to anticipate and then provide the perfect underpinnings
for upcoming lessons.

Delivering a solid background early on generates student confidence. It builds
competence in students’ mathematical ability so that students can feel and experi-
ence the agency to say, “I am a math person.” In a study that interviewed second-
ary students with disabilities, rather than receiving sessions of reteaching content
they were learning, they preferred a model of teachers presenting what they had
as unfinished learning in advance of the new content (Munk et al., 2010). Students
said this approach built their self-confidence and made them feel they could par-
ticipate actively in class. These are important reflections to consider.

Preloading material during intervention sessions is a teaching turnaround
that aligns with a strengths-based instructional theme. Through this proac-
tive approach, students gain knowledge and can contribute to their grade-level
mathematics lessons. By now, they will already be equipped with the background
knowledge that ensures success in connecting to the mathematics. Let’s look at
the planning model in Figure 1.2.

By capitalizing on what the teacher knows is coming up instructionally, stu-
dents’ best qualities as learners are fueled by prior knowledge. That “on-ramp
position” leads to greater success than prior approaches that chase perceived
deficits or weaknesses. Applying strengths-based approaches early on opens the
chance for familiarity with the materials and, ultimately, higher performance. We
will discuss more strengths-based approaches in Chapter 2. We will go deeper into
the planning model in Chapter 4.
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Figure 1.2 Planning Model: General Education and Special Education Teacher
Teams
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What Should We Think About Next?

As noted, we are considering what students can do and refusing to accept
limitations. To do so, we need to pair formative assessments with data already col-
lected in summative assessments that can be used as benchmarks. Understanding
the learning progression allows teachers and tutors to see where students are in
the learning trajectory (Clements & Sarama, 2014), build on what they know,
and move them forward. This strength-based approach (Kobett & Karp, 2020)
prompts the following questions:

What are students bringing to the new mathematics content?

» How can they leverage that prior knowledge to be prepared for upcoming
mathematics content?

» How can we facilitate that leveraging of prior knowledge?

» How can our actions be preventative rather than after-the-fact responses
to repeated errors and confusion?

» How can we proactively build on where students are and simultaneously
build their mathematics confidence and mathematics identity?

Reflection Opportunities for Chapter 1

1. How are you involved, in any way, with providing mathematics
interventions at the classroom or school level? How is your school district involved?

2. To what extent does your school provide your students with mathematics tutoring or
intervention opportunities? Is there evidence that these opportunities are making a
difference?

3. Describe essential elements of a mathematics intervention program that you want to
see provided for your students. How would YOU be involved in such a program?

4. What does the following statement mean to you: “A math intervention
program identifies instructional needs and starts with student strengths,
instructionally, monitoring progress along the way as students become
engaged in doing math they are learning™?

5. How are you currently involved in providing or just having students participate
in mathematics tutoring or intervention? What challenges do you see with such
programs, and how would you suggest that things change?

6. We hear a lot about “learning loss” and how tutoring and intervention may answer
such concerns regarding mathematics achievement. What do you think?

7. What about families? How should your intervention activities and student progress in
math intervention opportunities be communicated to family members?

8. Have you analyzed the IEPs in your district? Do they focus on mathematics concepts
and procedures? Are any IEPs repeated from a previous year? How can individual
IEPs become a source of intervention goal setting and planning?
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