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Preface

Well, I'm finding it difficult to connect to their prior culture thing, because I'm
following from . . . what the textbook [says] at the moment. . . . [I] try and get
a handle on it and it doesn’t seem. . . . I'm having trouble finding things that I
would like to connect [to] culture with them.

—Denise, an elementary teacher

That was part of a conversation from more than 20 years ago, with one of
the very first elementary teachers we worked with in our journey to help
new teachers reinvent mathematics teaching. Denise met one of the au-
thors during a summer workshop on culturally relevant teaching in 2001.
She was an early career teacher eager to find new, engaging ways to teach
mathematics, but was finding it difficult to navigate the challenges of her
text, curriculum, and even her own knowledge about student culture and
community. We were doctoral students then, studying mathematics teach-
ing and learning in Illinois, having spent several years in the classroom.

Years later, we have encountered many Denises on our journey. We wanted
to write a book to help fundamentally shift the way elementary teachers
like Denise create experiences of hope and engagement in mathematics.
Every day, everywhere, teachers plan and design mathematics lessons
based on the curriculum they have, their knowledge of students, and, of
course, their own experiences. We see important opportunities in every
mathematics classroom to shape how children experience mathematics
and the world around them.

As authors, our experiences run the span of K-12 and teacher education,
in the United States, Caribbean, South America, and Africa. Together, the
three of us bring a combined experience of more than 75 years as class-
room teachers, teacher preparation leaders, teacher leaders, researchers,
and system leaders. In this book, we aim to open up our practice and share
our insight so that you and your students may reimagine mathematics, the
world, your communities, and yourselves in these experiences.

WHAT THIS BOOK IS ABOUT

Among the things that influence students’ learning experiences are the
quality of mathematics tasks in which they engage, the discourse those
tasks support, and the interactions they foster. Culturally relevant mathe-
matics engages and empowers students, helping them make connections
to themselves, their communities, and the world around them. We believe




that planning and implementing culturally relevant mathematical tasks
provide one of the greatest opportunities to inspire and influence student
learning in mathematics.

Culturally relevant mathematics engages and empowers students, helping them
make connections to themselves, their communities, and the world around them.

This book is designed as a primary resource for educators engaging in
mathematics task adoption, design, planning, and implementation in
ways that have potential to engage, inspire, and empower K-5 children.
Our goal is to offer a practical and inspirational approach to culturally rel-
evant mathematics instruction in the form of intensive, in-the-moment
guidance and practical classroom tools to meet teachers where they are
and help grow their practice day by day. We focus on research-based and
learner-centered teaching practices to help students develop deep concep-
tual understanding, procedural knowledge and fluency, and application in
all mathematical content in grades K-5.

WHO THIS BOOK IS FOR

This book is designed for the professional development of elementary
teachers—both those who are established and those early in their career.
It’s also designed for mathematics teacher educators, mathematics
teacher leaders and mentors, coaches and instructors in clinical residency
programs, curriculum designers, principals, and consultants who teach
and design professional learning experiences in K-5 mathematics. Those
teaching and learning in teacher preparation programs will see this as a
useful anchor text in mathematics methods and pedagogy coursework.
This book will be especially beneficial for teachers whose students are
culturally different from them and who want to teach mathematics in more
authentic, inclusive, and meaningful ways.

HOW THIS BOOK WORKS

We see teachers as engineers who can design and refine engaging and inspir-
ing mathematics learning experiences driven by the kind of high-quality
and culturally relevant mathematics tasks that will empower and engage
students. We have written this to be interactive and applicable, provid-
ing practice-guided knowledge that preservice, novice, and veteran teach-
ers can use to shape culturally relevant experiences for all students while
systematically building lessons that are standards based. We utilized the
following elements of the engineering design process—Ask, Imagine, Plan,
Create, and Improve—to drive interactive teacher moments within each
chapter throughout the book.

Engaging in Culturally Relevant Math Tasks
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FIGURE 0.1 o Engineering design of culturally relevant mathematics tasks

Imagine

Ask

Plan

Improve e

In Ask, teachers consider the important and essential problems and the
constraint of teaching. Teachers have opportunities to Imagine what cul-
turally relevant mathematics tasks would look, sound, and feel like. With
a solid understanding of what culturally relevant math tasks are, teachers
work to Plan high-quality mathematics tasks and Create, design, and adapt
culturally relevant mathematics tasks and experiences. Teachers work
continuously to Improve on the process of task creation as they incorporate
quality tasks into lesson implementation and refinement.

This book serves as a pathway for moving through this process, offering
tools, examples, and milestones along the way. As such, the engineering
design process is used to structure the book in two ways: (1) as an organiz-
ing feature of the chapters to signify the major focus of content and major
sections and (2) to frame the key experiences for teachers as they move
through the content of the book. By this, we mean that these chapters pro-
vide teachers with practical guidelines for creating and refining mathemat-
ical tasks and lessons through the lens of culturally relevant instruction,
they offer opportunities to rehearse approaches for implementation, and
they guide teachers in reflection for further growth.

In addition to opportunities for reflection throughout the chapters, you will
also find a summary and list of discussion questions at the end of each

Preface



chapter. Please take time to pause and think through each of the ques-
tions, making a specific commitment to what is presented in the chapter
through your response. Our work in this book is based on research and has
been honed in our years of working with teachers in a variety of settings.
Theoretically, this book is grounded in the research on culturally relevant
pedagogy. At the core of the content of the book is the culturally relevant,
cognitively demanding rubric in Chapter 3.

While mathematics teaching consists of a wide range of teacher activities,
this book focuses unapologetically on mathematics tasks. This is inten-
tional. We see tasks as possible points of liberatory action in mathematics,
and we hope this book serves as a useful guide and resource on your jour-
ney of empowering your students through culturally relevant mathemat-
ics teaching.

Engaging in Culturally Relevant Math Tasks
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Understanding

Culturally Relevant
Mathematics
Teaching

In Chapters 1-3 we set a vision for culturally relevant mathematics task
design by exploring shifts in mathematics teaching and learning along
with key features of culturally relevant mathematics practices, teaching,
and tasks.



CHAPTER 1

What Is Culturally
Relevant
Mathematics
Teaching?

In this chapter we will:

® Identify three shifts in drivers for mathematics
teaching and learning

® Distinguish between traditional and reform
expectations for classroom practice and how that
shapes the teacher’s role

® Explore the basic tenets of culturally relevant
mathematics teaching

MODERN EXPECTATIONS FOR
MATHEMATICS

Modern expectations for mathematics teaching and learning
(which we’ll broadly refer to in this book with the term math
reform) are undergoing rapid change. This generation of children
will be known as the most racially, linguistically, and ethnically
diverse, and more digitally exposed than any previous genera-
tion. This dynamic feature of the classroom has pushed us to re-
think several essential questions about learning mathematics:

1. How should learners experience mathematics concepts
and ideas?



2. How should we teach mathematics dynamically?

3. How can we harness rich cultural and ethnic diversity
for powerful mathematics experiences?

In this chapter we will explore each of these questions by
examining the three drivers: (1) Shifts in Mathematics Learning;
(2) Shifts in Teacher Roles; and (3) Shifts in Making Mathematics
Meaningful.

DRIVER 1:
SHIFTS IN MATHEMATICS LEARNING

The most significant driver of math reform in the past two de-
cades is a change in what students experience when they actu-
ally “do” mathematics. This change moves away from a reliance
on simply learning isolated procedures and toward a more ac-
tive student presence in making meaning. Traditionally, class-
room experiences may have consisted of students learning key
vocabulary, watching the teacher do guided examples, and then
engaging in a lot of independent practice. The singular goal of
this script was getting correct answers to prescribed problems.

By contrast, most math reform curricula support classrooms
in which students are challenged to use a variety of problem-
solving strategies and where they connect, communicate, col-
laborate, and grow their ideas. For example, the Common Core
State Standards (CCSS) for Mathematical Practice describe a set
of eight practices (Figure 1.1) that feature active student mathe-
matics learning.

FIGURE 1.1 o Common Core State Standards for Mathematical

Practice
Math Practice 1 Make sense of problems and persevere in solving them.
Math Practice 2 Reason abstractly and quantitatively.
Math Practice 3 Construct viable arguments and critique the reasoning

of others.
Math Practice 4 Model with mathematics.
Math Practice 5 Use appropriate tools strategically.
Math Practice 6 Attend to precision.
Math Practice 7 Look for and make use of structure.

Math Practice 8 Look for and express regularity in repeated reasoning.

Source: National Governors Association (2010).

PartI e Understanding Culturally Relevant Mathematics Teaching
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What do you notice as you look at the practices? If you
learned mathematics in the past several decades in the

ASK

el ey e United States, there are probably many features that
experiences in elementary stand out as markedly different from the mathematics
level mathematics. In what you likely experienced growing up. For one, in the very

ways did you experience
the mathematics practices
listedin Figure 1.1?

4

first practice, students are asked to “make sense” of prob-
lems and “persevere” in the process. This calls for stu-
dents having greater awareness of the problem-solving
process (a kind of mindfulness, really) as they work prob-
lems. The emphasis on persevering is also a focus on student
effort and mindfulness as key to problem solving. For example,
think about the student who is asked to divide a pile of 25 mar-
bles among 3 people, but mistakenly multiplies and says “75”
for each person. When pushed to consider if this is reasonable,
the student realizes that there is no way sharing 25 marbles
would produce a solution greater than 25. In doing so, the stu-
dent turns to reconsider division based on their sense making.
We love this because it represents a certain attention to strate-
gies and thinking in a way that shifts ownership away from the
teacher and onto the student.

One hopeful consequence of taking ownership for problem
solving is that students can begin to see themselves as prob-
lem solvers. We also imagine, and discuss throughout this book,
that they might also see themselves as problem creators. This
has the potential for students to enjoy the undeniable richness
of doing mathematics problems they relate to and enjoy.

The practices also emphasize using the “precision” (see Math
Practice 6) of tools and symbols. Yet there is a very deliberate at-
tempt throughout the practices to strike a balance between flu-
ency with procedures and language and interpreting situations
in real life. For instance, students are asked to interpret situa-
tions mathematically as they “model” and “look for” patterns
and “structure.” This is the process of mathematizing, and an
important function that we will explore throughout this book.

VIGNETTE 1

Mr.Singh is ready to teach his students multidigit addition. He re-
members learning “how to carry the one” and not understanding
why. He decides that he will teach his students by adding each
place value column and then making trades, if any, of the columns
with 10 or more. He will have students use base 10 blocks to “make
the trades” or regroup. He thinks this will help them understand
“carrying the one” in ways that are more meaningful for them than
how he learned.

What Is Culturally Relevant Mathematics Teaching?



DRIVER 2: SHIFTS IN TEACHER ROLES

The focus on active student sense making requires new think-
ing for the role of the teacher. In response, the National Coun-
cil of Teachers of Mathematics (NCTM, 2000) has advocated
teachers shift from being a deliverer of mathematical knowl-
edge to playing more dynamic roles of facilitator, guide, and co-
constructor of mathematical knowledge. This requires teachers
to create lessons that utilize robust and challenging mathemat-
ics tasks, which allow students to grapple with important math-
ematics ideas. Compare that with a more traditional approach
where mathematics is seen as static information presented by
the teacher, and where a one-size-fits-all instructional approach
is applied.

As facilitators, teachers encourage students to share their think-
ing, refine their strategies, and generate new knowledge. Here,
mathematics is not taught as isolated facts and procedures but
explored through multiple pathways while making connec-
tions to other concepts. For example, imagine a word problem
in which students can figure out for themselves that multipli-
cation and addition are possible solution strategies, rather than
being told that those are the tools they should use.

Teachers also create meaningful interactions where students
learn through collaboration with others in their mathematics
community. So even as students are encouraged to utilize a
variety of approaches, teachers create spaces and opportuni-
ties for them to communicate their constructed ideas, and then
support them in the meaning making. A comparison of tradi-
tional teacher approaches and reform expectations is depicted
in Figure 1.2.

FIGURE 1.2 o Acomparison of traditional views and reform
expectations of mathematics teaching

TRADITIONAL VIEWS REFORM EXPECTATIONS
Mathematics as information to be Mathematics as dynamic sense
memorized or applied with correct making
procedures

Teachers facilitate rich tasks,
Teachers as explainers of information ~ discourse, and interactions

Students learn through drill and Students as mathematics meaning
practice makers

PartI e Understanding Culturally Relevant Mathematics Teaching
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Version A

Find the least common multiple of 4, 5, and 15.

Version B

Dylan’s mother is running late but can make it to work on time if she catches all green traffic
lights on her way to work. The light at the first intersection turns green every 3 minutes,
the light at the second intersection turns green every 2 minutes, and the light at the third
intersection turns green every 4 minutes. Find the time in minutes that Dylan’s mother will
first reach all the lights turned green.

Source: Anchiy/iStock.com

In version A, and with traditional teaching, students might

ASK be led to list the multiples of 4, 5, and 15. Next, students
How do these two tasks would be directed to circle the first multiple that is common
reflect the differences to all three lists. This process is listed in the traditional

in reform and traditional

: column as “math as information to be applied with a correct
expectations?

procedure” and “teacher as explainer of information.”

With version B, the teacher might instead instruct students to
complete the problem using a drawing or other useful method,
including making a list of the light times. Students would then
discuss the problem with others to consolidate thinking and
strategy use. This follows the reform expectation of “the teacher
facilitating rich tasks, discourse, and interactions.” The context
of the traffic lights provides “meaning” to the mathematics.
When students reach the first multiple in common with all
three lists, they would be using mathematics to “make sense”
of the problem.

6 What Is Culturally Relevant Mathematics Teaching?



In strict terms, the traditional and reform approaches seem
drastically different. In reality, we find it better to think of a
continuum with most practice falling somewhere in between,
and even changing often.

DRIVER 3: SHIFTS IN MAKING
MATHEMATICS MEANINGFUL

In one of our early experiences supporting teaching of
mathematics, one of us conducted a series of workshops called
Making Mathematics Meaningful with a handful of elementary and
middle school teachers in Bermuda in 2001. The phrase itself
represents a third driver of what we want to see in modern
mathematics classrooms. It is easily the most sensitive and
aspirational element—harnessing the power of mathematics
in engaging communities of doers. As noted at the beginning
of this chapter, students entering today’s classrooms will be
the most ethnically, linguistically, and racially diverse of any
previous generation. Yet, mathematics has a long history of
exclusion when it comes to what counts as mathematics, who can
do mathematics, and who has access to engaging mathematics.

Mathematics has a long history of exclusion when it comes
to what counts as mathematics, who can do mathematics,
and who has access to engaging mathematics.

Much of what students have seen honored as the work of mathe-
maticians is presented as white and male. Recently, however, de-
velopments in accounting for the history of mathematics reveal
powerful insights into the non-European origins of mathemat-
ics. The reality of mathematical development is that all cultures
have played significant roles in its contribution (Joseph, 2011). In
fact, most, if not all, of school mathematics has had some origin
outside of European thought. For example, the Ishango Bone un-
covered in central Africa has notches that show doubling, prime
numbers, and patterns of numbers based on 10. It is dated ap-
proximately 20,000 BCE. Another ancient civilization, the Maya
of what is now Mexico and Central America, is known for using
the first symbol for zero. It is heartbreaking that children don’t
always see themselves as mathematicians. Exposing children to
mathematics’ “hidden figures”—Black, Indigenous, and People of
Color (BIPOC)—is a powerful message that mathematics is the
domain of everyone. Being able to connect who they are to who
they see doing mathematics is critical to increasing the diversity
of mathematics and STEM (science, technology, engineering, and
mathematics)-related jobs and occupations.

PartI e Understanding Culturally Relevant Mathematics Teaching
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We think it is important for teachers to radically rethink
how culture and community can complement and challenge
teaching. Seeing mathematics identity (Aguirre et al., 2013)
as cultural and ethnic identity holds great promise in the
new mathematics classroom itself. This is challenging for us
because mathematics has been taught through a colorblind
lens—that is, as a subject that is “pure” and culturally neutral.
When teachers say mathematics is neutral and “1 + 1 = 2
everywhere,” they often rob themselves of understanding the
contributions of others, or exploring new ways of thinking about
mathematics. This position shows up in what comprises much of
the work children do in what we call “naked math.” This is where
students see doing mathematics as simply calculating answers
using symbols and procedures without much regard to “why.”
This position has been harmful to all students.

Mathematics as sense making provides opportunities for
students to make meaning of things that matter to them.

Mathematics as sense making provides opportunities for stu-
dents to make meaning of things that matter to them. The goal
of culturally relevant mathematics teaching (CRMT) is to move
beyond this, as students flourish in doing mathematics when
they are connected to the mathematics they learn in authen-
tic ways. But often problem contexts carry implicit cultural
assumptions that represent white, middle-class experienc-
es as universal. Authentic experiences in mathematics mean
students are able to inquire about themselves and the world
around them in familiar and empowering ways. By posing ques-
tions that matter to students, they get a sense that mathematics
can be used to address and respond to situations in their real
life and not just in a textbook.

Authentic experiences in mathematics mean students are able to inquire about
themselves and the world around them in familiar and empowering ways.

There is real power in students being able to utilize mathematics
to draw critical conclusions that support their hopes and dreams.
Harnessing the power of culture and ethnicity in mathemat-
ics provides us opportunities to challenge societal issues and
norms that limit how historically excluded groups—particularly
BIPOC—participate in democracy. We can challenge the inequi-
ties that exist in our society with mathematics. In general, we will
refer to this capacity for action as agency. Agency is an essential
part of reimagining the mathematics classroom in more authen-
tic ways, which we will talk about more in the next chapter.

What Is Culturally Relevant Mathematics Teaching?



To help all students reach their fullest potential, we must re-center
mathematics through the lens of the students themselves and
craft experiences that will be relevant and meaningful to them—
especially for those who have been historically marginalized.

CULTURALLY RELEVANT TEACHING

Framed by Gloria Ladson-Billings in her seminal book The
Dreamkeepers, culturally relevant pedagogy describes how teachers
utilize culture and community to empower students intellectu-
ally, socially, emotionally, and politically (Ladson-Billings, 2009).
There are three essential markers of practice for culturally rel-

evant teaching (CRT):
Academic success The intellectual growth that students experience as a result of
classroom instruction and learning experiences
Cultural competence The ability for students (and teachers) to appreciate and celebrate
their cultures while gaining knowledge of other cultures; the ability to
help students gain fluency in at least one other culture
Critical consciousness Involves being able to look critically at knowledge, school, and

society with regard to how each has been used throughout history to
miseducate, dominate, and marginalize one group of people at the
expense of another group

Culturally relevant pedagogy (CRP) or culturally relevant
teaching (CRT) allows us to reimagine and re-create what

is possible for students in mathematics for several reasons. IMAGINE

For one, it challenges us to examine our beliefs about race, How does a vision of
ethnicity, and culture. This means reflecting on our beliefs culturally relevant
about the nature of mathematics, whose mathematics it is, el g el e

. . you see as effective
and for whom it works. It also requires us to explore our mathematics teaching?

mathematical histories, trauma, or privilege arising from
our experiences while we consider those of our students.

We want teachers to become experts in the design of practical
experiences to support powerful CRT in mathematics. In our
work over the years, we have observed and documented how
teachers struggle when they are left to design these kinds of au-
thentic mathematics experiences for their students without ade-
quate tools and support (Jones, 2015, 2018; Matthews, 2003, 2005;
Matthews et al., 2013). In the chapters that follow we wish to help
teachers to do the following:

1. Understand the key tenets of CRMT

2. Explore strategic approaches for designing culturally
relevant mathematics tasks (CRMTasks)

3. Constantly refine and improve their work on
this journey

PartI e Understanding Culturally Relevant Mathematics Teaching 9



ASK

Reflect and discuss how

the three hallmarks of

CRT are reflected in this

episode. In what ways
is this kind of teaching
similar to or different
from what you have
experienced? Can you
share other examples

of CRT? What follow-up
lessons might be possible

from Vignette 27

CRITICAL

CONSCIOUSNESS
involves being able
to look critically at
knowledge, school, and
society with regard to
how each has been used
throughout history to
miseducate, dominate,
and marginalize one
group of people at the
expense of another
group (Ladson-Billings,
1994, 1995b)

VIGNETTE 2: COMMUNITY GARDEN
INTERDISCIPLINARY TASK

Florene, a fifth-grade science teacher, and Elizabeth, a fourth-
grade mathematics teacher, collaborated to organize a commu-
nity garden to address resident concerns about the inability to
provide balanced, healthy meals for their families. In a series of
lessons, students were asked to explore possible locations in the
neighborhood that would provide the most suitable ground and
space for the garden and be accessible to residents. Students
were asked to design garden plans based on a variety of shapes
within the space, complete with measurements for area and pe-
rimeter. Residents chose several of the designs and worked with
students after school hours to grow food.

FUNDAMENTALS OF CULTURALLY
RELEVANT TEACHING OF
MATHEMATICS

Our vision of CRMT draws from both math reform goals and
cultural and social justice approaches to teaching, working to-
gether to radically transform student outcomes and quality of
life (Enyedy & Mukhopadhyay, 2007; Gutstein et al., 1997; Leon-
ard & Guha, 2002; Matthews, 2003; Tate, 2004). Although CRT in
general can include a myriad of teaching styles from traditional
to modern, we stress connections with modern mathematics’
expectations that represent the educators we serve. Gutstein et
al. (1997) denoted important connections for math reform and
CRT, namely: (1) fostering critical mathematical thinking as
well as critical consciousness, (2) building on students’ informal
mathematics knowledge and their cultural knowledge, and (3)
promoting empowerment orientations to students’ culture and
experience rather than their deficit orientations.

In Vignette 3, Ms. Cooper learns about Val Jean’s crocheting
skills and uses that knowledge to teach a multiplication lesson
to her third-grade class.

10 What Is Culturally Relevant Mathematics Teaching?



VIGNETTE 3: BUILDING ON ASTUDENT’S INFORMAL
MATHEMATICS KNOWLEDGE

Val Jean's grandmother is constantly crocheting. She makes blan-
kets, hats, and scarves for family members, but especially when
a new baby is coming. Val Jean’s grandmother taught her how to
crochet when Val was just five years old. Two years later, it was
time for Val Jean's mom to have a baby so Val Jean crocheted a
blanket for her baby sister. She sees a pattern in her stitches. Ev-
ery row has 20 stitches and there is a different color every three
rows. Val Jean was very excited to tell her grandmother that the
blanket has mathematicsinit. When Val Jean tells her teacher, the
teacher uses the baby blanket as an example to teach the class
double-digit multiplication.

The teacher used Val Jean’s pattern of stitches to help students
see multiplication as an array using the rows of the blanket.
Val’s informal knowledge of crocheting was directly connected
to the formal procedure of multiplying numbers using arrays.
The skill of crocheting was cultural because it was a family tra-
dition handed down from Val Jean’s grandmother to her moth-
er and also to her, the granddaughter. Family traditions can be
used as mathematical contexts and a jump board for teaching
formal mathematics procedures.

As mathematics teachers engage in CRMT, they are committing to
the design of mathematics environments as extended, intercon-
nected spaces centered on the realities of students’ racial/cultural
identities and communities (Matthews, 2009). In this way, teachers
will design lessons that center, extend, and connect with students’
racial and cultural identities and communities. They also attend
to the organization of instruction in ways that underscore delib-
erate, empowering relationships with students and community.
Teachers who engage in this kind of teaching also work to select,
design, and use mathematics tasks that highlight students’ experi-
ences through cultural and community inquiry. Finally, they often
challenge and enhance mathematics curricula in creative ways. In
summary, we define CRMT as teaching that is focused on

1. challenging mathematics experiences where children
have access and are positioned as successful doers and
creators of mathematics;

2. mathematics contexts, prompts, and inquiry from
culture and community sources; and

3. activity/task outcomes for hope, empathy, and critical
agency as children practice mathematics.

PartI e Understanding Culturally Relevant Mathematics Teaching
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RIGOR AS A FLOOR FOR INTELLECTUAL AND
CULTURAL MATHEMATICS EXPERIENCES

The foundational principle of CRT is academic excellence. In
this component, students are viewed as capable of engaging
intellectually as doers and producers of mathematics. A
common approach to excellence has been the call for high
expectations. However, we see equity as much more than simply
having high expectations for all students. Equity in school
mathematics should also include access to high-quality design
of learning experiences as well as a commitment to mathematics
learning immersed in culture.

Equity in school mathematics should also include access to high-
quality design of learning experiences as well as a commitment
to mathematics learning immersed in culture.

Rigor is an important component of high-quality learning. We
refer to rigor in the intellectual sense as having sufficient math-
ematical complexity, and as such, it places meaningful cognitive
demands on the learner. Access to mathematical complexity is
critical to the success of learners in school, which then extends
to their day-to-day life activities and ultimately the access they
will have to many careers. Students deserve access to mathe-
matical complexity regardless of race, culture, and/or identity.
We hold that it should be seen as a baseline requirement for en-
gaging in high-quality mathematics—not a ceiling. As we jour-
ney on, we are also careful to expand the notion of rigor to that
of culture as well.

Another way of looking at rigor is to think beyond notions of
intellectual challenge. We also expand rigor as careful, deliberate
attention to student culture and community. That is, rigor refers to an
embracing of complexity, both intellectual and relational.

CULTURE AND COMMUNITY AS A CENTRAL
SOURCE OF MATHEMATICS ACTIVITY

Using what students know and have experienced previously
is an important feature for effective mathematics teaching,
as highlighted in NCTM'’s Principles and Standards for School

What Is Culturally Relevant Mathematics Teaching?



Mathematics (2000). Understanding the source of student
knowledge and placing students’ culture and experience at the
center of mathematics learning are critical to engaging children in
mathematics. We borrow the phrase building on students’ informal
and cultural knowledge (Gutstein et al., 1997) to describe how
teachers use cultural knowledge as a part of understanding prior
experiences. These informal, cultural mathematics experiences
can be found in the home and extend into community/culture.

We'll talk more about the how throughout the book.

Understanding the source of student knowledge and placing
students’ culture and experience at the center of mathematics
learning are critical to engaging children in mathematics.

The mistake teachers and other educators often make
is that they consider learning as a process for individual
learning with the omission of cultural and social influ-
ences. Further to the point, constructivism, the domi-
nant learning theory embraced by many mathematics
educators and promoted in mathematics education re-
form, has been criticized for its sole emphasis on indi-
vidual differences at the expense of social and cultural
differences (see Taylor, 1996; Zevenbergen, 1996). Alter-
natively, with CRP, learning is centered on the collec-
tive culture of students by understanding differences in
student culture and the role they play in mathematics
instruction.

Are you a member of the community where your
school is located? If not, it can be helpful to compare
your own community with that of your students. Fol-
lowing is a simple activity that can help you start get-
ting more familiar with the community and culture of
your students.

IMAGINE

Choose a movie or cultural
media artifact that
represents a powerful
narrative of the informal
experiences of your
students. Create a critical
friends review with a
group of colleagues
around the potential of
these experiences to
teach mathematics.

ASK

Islearning individual or
cultural? What are the
implications of either view
for teaching mathematics?

One day on your way to work, take notice of the number of es-
tablishments you pass in your neighborhood compared with the

number near your school (see Figure 1.3).
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FIGURE 1.3 © Community Walk Checklist

TALLYINYOUR
COMMUNITY
Circle One:
Rural, Urban, Suburban

ESTABLISHMENT

Churches, mosques, temples,
and other places of worship
Liquorstores
Grocery stores
Check-cashing businesses
Playgrounds
Multifamily buildings (e.g.,
apartments, duplexes)
Doctor/dentist offices
Urgent-care locations/walk-in
clinics
Laundromats
Hair salons/barbershops
Community centers
Shopping malls or shopping
centers
Empty lots
Dollar stores

Gas stations

Fast-food restaurants
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MATHEMATICS AS A PRACTICE OF

CRITICAL AGENCY AND ACTION PLAN
. L . .. Based on the variet

Teaching mathematics in a way that redefines critical Ofestabnshmentsy{,u
thinking for students within and outside of the school set- passed the closer you
ting is another important connection for standards-based BEE B Seusel el

h . f ith itical . . does that say about the
mat ema‘tlcs reform wit CRP Critical consciousness in- community in which your
volves being able to look critically at knowledge, school, students live? How can you
and society with regard to how each has been used use that information to

create empowering tasks

throughout history to miseducate, dominate, and margin- for your students?

alize one group of people at the expense of another group
(Ladson-Billings, 1994, 1995a). The goal of developing crit-
ical consciousness in students is to promote social justice,
as well as individual and collective empowerment.

Correspondingly, critical mathematical thinking includes “mak-
ing conjectures, developing arguments, investigating ideas, jus-
tifying answers, and validating one’s thinking” (Gutstein et al.,
1997, p. 718). Therefore, a critical consciousness motive—critical
agency—in mathematics learning allows teachers to help stu-
dents expand their critical mathematical thinking in ways that
challenge inaccurate knowledge and question unjust societal
and schooling practices and policies.

VIGNETTE 4: RURAL SCHOOL DISTRICT IMAGINE
MATHEMATICS TASK How does this lesson
end? What do you think
the studentslearned
Northeastern state. As part of a unit on comparing fractions, he about their community

in this lesson? What
mathematics helped them
in rural areas. The students started class by having a discussion to understand thisissue?

with their groups of what a primary care physician (PCP) is. Then,

Mr. George works in a rural regional school district in a small

explored with his students the inequity of access to health care

they discussed what it means to live in a rural area. This led to a
class discussion of how far each student travels to see their family
doctor. Mr. George was surprised to find out that about half of the
studentsreported only going to walk-in clinics when they are sick.
Some other students reported driving at least 30 to 40 minutes
to a larger city to see a doctor. Students worked in groups to find
the population of selected counties in their state and the corre-
sponding number of PCPs in each of those counties. Mr. George
asked students why just reporting the number of PCPs was not
enough to determine an inequity. This was a tough question for
these fourth graders to put into words.

PartI e Understanding Culturally Relevant Mathematics Teaching 15
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Summary and
Discussion Questions

In this chapter, we shared expectations of modern mathematics and
fundamental ideas to CRMT. In particular, expectations for modern
mathematicsinclude shiftsin mathematics learning, teacher roles, and
the meaningfulness of mathematics. We also discussed ideas that are
fundamental to CRMT. For instance, students deserve access to math-
ematical complexity regardless of race, culture, and/or identity as a
baseline requirement for engaging in high-quality mathematics—not
a ceiling. Also, culture and community are central sources of mathemat-
ics activity, reinforcing the idea that mathematics learning is centered
on the collective culture of students by understanding differences in
student culture and the role they play in mathematics instruction. And
finally, mathematics is a practice of critical agency, which allows math-
ematics teachers to help students expand their critical mathematical
thinking in ways that challenge inaccurate knowledge and question un-
just societal and schooling practices and policies. Before we explore and
expand the features of CRMTasks and culturally relevant mathematics
practices (CRMPractices) in the next chapter, consider the following
discussion questions to reflect on the topics we just covered:

1. What are your beliefs about the nature of mathematics, who
can do it, who it is for, how it should be taught, and the role
of culture? What are some ways that mathematics and culture
complement each other?

2. Howwouldyou describe the student culture at your school, and
how can you tap into the richness, uniqueness, and diversity of
that culture to enhance your mathematics instruction?

3. Whatisone currentsocial issue in your students’ communities,
and how could you use mathematics to illuminate that issue
for students?

k. What adjustments have you made or can you make as a teach-
er to take on a less active role, encouraging students to be
co-creatorsin the problem-solving process?

5. How do you create a space where students can take a more
active role as collaborators?

What Is Culturally Relevant Mathematics Teaching?



CHAPTER 2

Imagining
Culturally Relevant
Teaching Through
Mathematics
Practices and
Tasks

In this chapter we will:

® Expand the definition of mathematics tasks
® Explore culturally relevant mathematics practices

® [lluminate the importance of mathematics tasks
in creating culturally relevant mathematics
experiences

® Explore features of culturally relevant, cognitively
demanding mathematics tasks

athematics tasks are the chief means for how children

participate and experience mathematics in the class-

room. Yet too many students face unimaginative,
cookie-cutter experiences drawn from paid websites, picked up
in staff lounges, or copied from stock textbooks. While these
are each legitimate sources for tasks, we often see missed
opportunities here for teachers to fully embrace the power of
the instructional core.

17



18

The instructional core consists of three active components: (1)
what the teacher says and does, (2) what students say and do,
and (3) the task structure and design as utilized by the teacher.
At any given time, these dynamics are activated in the class-
room. With each of the core components, the teacher is directly
responsible for how students engage mathematics through the
task, discourse, and interactions rising out of the classroom.
In the following sections, we’ll explore why and how tasks are
great platforms for CRT and provide a catalyst for cognitive
challenge in mathematics.

One of the questions we consistently encounter in our work
with teachers is, “What does this look like in practice?” To an-
swer this question, we will explore examples of what students
might do and how tasks support CRT, and we will provide a list
of features of CRMTasks.

EXPANDING THE DEFINITION OF
MATHEMATICS TASKS

Before we begin the design process for creating CRMTasks, let’s
expand the definition of mathematics tasks. According to Stein et
al. (2000), a mathematical task is defined as “a single problem
or a set of problems that focuses student attention on a mathe-
matical idea.” As we focus on the structure of a task, we seek to
name what we believe are key parts to many of the mathemat-
ics tasks that teachers come into contact with. For purposes of
understanding the structure of mathematics tasks, we want to
look at four organized dimensions that we feel encapsulate the
mathematical and social/cultural constraints of mathematics
tasks used in the classroom:

1. Mathematical Inquiry Prompt
2. Mathematics Constraints/Conditions
3. Cultural Context

4. Sociocultural Inquiry Prompt

MATHEMATICAL INQUIRY PROMPT

The first element we define is what many will see as most
common to any mathematics task—the mathematical prompt.
A mathematical prompt is a specific question or direction for
which the problem doer must directly respond or engage. Take,
for example, 2 + ___ = 11. The “blank” serves as the mathemat-
ical prompt, urging the doer to find a solution that satisfies the
given equation.

Imagining Culturally Relevant Teaching Through Mathematics Practices and Tasks



MATHEMATICS CONSTRAINTS/CONDITIONS

Mathematics constraints represent the content, language, and rep-
resentations that define problem constraints (limitations on a
solution approach), mathematical assumptions, and conditions
that help the learner hone in on key concepts and procedures
needed to unlock the mathematics inquiry. In the problem in
Figure 2.1, the content involves finding a fraction of a fraction
and consideration of what happens as the “whole” changes with
fraction products.

FIGURE 2.1 © Word problem structure of a culturally relevant
mathematics task

Solve the problem and create a representation of the
solution.

There was 2 of a cake left over. Diego

and his friends ate < of the remaining
cake/How much bf the cake was left

over? /4

Sociocultural Prompt

CULTURAL CONTEXT

Mathematics tasks and applications are typically situated in
some kind of context to help students make sense of the task
and relate it to the real world. We explicitly label this as cultural
and argue that all mathematics—Ilike all human knowledge—is
inherently cultural and social. Cultural contexts, therefore, are
settings and situations in which mathematical tasks are em-
bedded and are given for the purpose of assisting learners to
draw from hopefully familiar referents when tackling mathe-
matical ideas. Cultural contexts include the explicit, implied, or
hidden values and practices of a particular culture. Culture can
be relevant to specific ethnicities, cultural groups, and commu-
nities. We see culture in this sense as dynamic, fluid, boundless,
and intersectional. In Figure 2.1, the cultural context is that of a
gathering of friends of Diego (a name that might be associated
with Latinx culture). The context itself is fluid and not abso-
lutely an element solely of a particular group (this activity is
common in many cultural and community settings). The many
ways in which this context can be interpreted should be seen as
an asset in creating culturally relevant experiences.

CULTURAL CONTEXTS

Settings and situations in
which mathematical tasks
are embedded and are
given for the purpose of
assisting learners to draw
from hopefully familiar
referents when tackling
mathematical ideas.
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SOCIOCULTURAL

PROMPT
Provides specific
direction or requirement
for the learner to address
social, cultural, and/or
political conditions in
the context.

ASK

SOCIOCULTURAL INQUIRY PROMPT

The sociocultural prompt provides specific direction or re-
quirement for the learner to address social, cultural, and polit-
ical conditions in the context. The presence of a sociocultural
prompt is an opportunity to engage in both cultural competence
and critical consciousness—two key components of CRT. Socio-
cultural prompts can be extracted from common character and
ethics programs already in schools as well as important his-
torical accounts and current social and political events. We see
good prompts as those that ask students to inquire cul-
turally and socially.

Choose four tasks from
your current curriculum or
practice and conductan
analysis of the structure
using the four elements.
Do they seem to be miss-
ing any of the dimensions?
If so, which one(s)? How
might youinclude those
missing elements? Which
element seems strongest?

In the fraction problem in Figure 2.1, the cultural con-
text, mathematics constraint/conditions, mathematical
prompts, and sociocultural prompt are given.

We consider the sociocultural prompt in the task partic-
ularly “light.” In the task we used, we think that cultural
exploration goes beyond trivializing what is left of the
cake. We'll continue to argue in this book that sociocul-
tural prompts are powerful (often missed) opportunities

to engage the students in the world around them.

WHEN CHILDREN THRIVE: CULTURALLY
RELEVANT MATHEMATICS PRACTICES

Our journey to explore what CRMT looks like for students starts
with practices. In 2020, a team of educators worked on a national
project to challenge and extend how popular mathematics practic-
es (known widely as Common Core Mathematics Practices) can
integrate important elements of authentic human experience
similar to the ways in which children experience art, music, or
play. This 100Kin10 Project Team created five practices to de-
scribe the ways in which children might experience mathemat-
ics authentically:

1. Center Complex Identities
2. Expand Understandings
3. Engage Human Experience
4. Fight for Justice

5. Leverage Voice

Taken together, the Culturally Relevant Mathematics Practices
(Figure 2.2) envision mathematics learning, whether in a face-
to-face classroom setting, virtual online space, or some hybrid,
as a space where learners thrive and find voice and meaning in
the mathematics that they do.
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S|003 [e3l3EWAYIEW
Ajdde pue ‘1depe
‘9}eald 01
9oualadxa
uewny ay3 asqn

3ON3I¥3dX3
NVWNH
J9VIN3

Ja13ew ey}
suoljn|os
ansind A|ssajjuajai
03 swyaLiobje
pue ‘sainjjnd
‘sali03s1y ‘s3dasuod
[eal3eWaYIeW
4o Buipueisiapun

daap A|ddy

SONIANVLSHIANN

aNvdX3

Sal11uapl |e120S pue
‘le1oeu ‘jeuosiad
xa|dwod Jo sua| ay3
ybnouya seapi
[e311RWaYIRW
19nJ3su02

S3ILILN3AI

X31dWO2
H3LNID

sad13oe4d sdljewayew Jueasjal Ajjeinyn) o ‘22 3unosid

21

PartI e Understanding Culturally Relevant Mathematics Teaching



IMAGINE

Think of a mathematics
scenario where chil-
dren explore orinquire
about various aspects
of their identity and be-
longingness.

Let’s take a look at each of these practices in more depth.

CENTER COMPLEX IDENTITIES

With Centering Complex Identities, learners draw from their own
identity and those of others as they seek to make sense of math-
ematical ideas, solve problems, and probe context and nuances
of the solutions and applications with which they engage.

VIGNETTE5

When working with a group of students who participated in a
STEM program, we led an icebreaker activity that involved stu-
dents describing themselves through the use of hashtags. Each
student was given the opportunity to present their hashtag.
When one student shared #Muslim, another student unmuted and
said, “I'm Muslim too.” Later on in our mathematics activity, stu-
dents shared a photo of something in their home or community
that represented mathematics. Maryam, the student who shared
the #Muslim hashtag, posted a photo of a sofa in her living room
that had an Islamic tessellation design. This scenario provides a
wealth of opportunity for the teacher to use this student’s ethnic
and religious identity to teach a lesson about the transformations
that existin Islamic tessellations as well as other tessellations that
students discover and/or create.

Over the past two years, we've gone into countless class-
rooms to introduce students to the stories of African
American women mathematicians. The students are
always curious about the personal lives of the women,
asking questions like, “Does she have children?” and
“What is her dog’s name?” They also want to know how
the women persevered in mathematics (our word, not
theirs) because mathematics is so difficult. One student
was so interested in Katherine Johnson from the movie
Hidden Figures, she wrote a play about Mrs. Johnson, which she
and her friends starred in at school.

When students are able to bring themselves fully into the math-
ematics classroom like this, their enthusiasm is boundless. We
have seen students call it a “fun day” because they are doing
mathematics that actually relates to their lives and interests.
In these “fun” lessons, students don’t have to ask, “When am I
gonna use this?”
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EXPAND UNDERSTANDINGS

Another powerful practice we love in the elementary space is
Expanding Understandings, which focuses on how learners under-
stand mathematics deeply to include histories, cultures, and
ways of knowing, along with the understanding of concepts and
algorithms.

When students are learning a mathematics concept, they want
to understand it deeply, and they are willing to ask questions as
long as they know their questions will be considered. Students
can tell the difference between a teacher who doesn’t answer
questions because they want you to find a way to answer on
your own, versus a teacher who makes you feel inadequate be-
cause you are asking too many questions. We have found that
students prefer to do mathematics when they can do it their
own way—that is, when they are empowered to discover the
solution themselves. When students are provided the oppor-
tunity to do it their own way, the mathematics comes from the
student; they are not merely mimicking the teacher. When stu-
dents are required to follow a procedure exactly how the teacher
does it—for example, “I do, we do, you do”—students learn that
mathematics always comes from an authority like the teacher
(and/or the textbook) and not from themselves.

Martha was so excited about the next assignment in Mr. Kuum-
ba’s class. He said that students would be able to have a choice on
how they would show their work. She felt relief from the pressure
to do it “the right way” and instead looked forward to showing
her teacher her own “right way”—the way that made the most
sense to her.

Students enjoy multiple means of engagement, representation,
action, and ways of expressing their understanding. When they
are able to use their strengths to show their understanding of
mathematics concepts, they develop confidence and positive
mathematical identities.

When you ask these students about mathematics, they will of-
ten tell you about something they learned in mathematics, how
mathematics is connected to their real life, or how mathematics
could be used to help them understand something happeningin
their community or in the world. They can relate mathematics
to their own lives because they were given the freedom and re-
spect to embody it in themselves.

PartIe Understanding Culturally Relevant Mathematics Teaching
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ASK

What are three concrete
ways your students
might uplift and cherish
the human experience
through mathematics?

ENGAGE HUMAN EXPERIENCE

Engaging Human Experience, along with Fighting for Justice and
Leveraging Voice, provides opportunities for young learners to
explore mathematics problems that are encased in social and
community issues, extending the students’ roles as problem
solvers beyond “neatly” curated pizza or chocolate bar problems.

Responsive learners who embrace Engaging Human Experience
use mathematics models and tools as important ways to uplift
and cherish the human experience. For example, early learners
can explore the many ways in which cultures and communities
use counting in their daily routines. Students might learn how
teachers count the number of students in class every day, the li-
brarian counts the number of books students check out, a farm-
er counts the number of livestock they have, and the cashier in
a grocery store counts the number of people in their line. One
notion that has historically been frowned upon in Western cul-
tures is finger counting, but the tool is “naturally available and
cognitively utilizable” (Bender & Beller, 2012, p. 157) and is a per-
fect way for young children to truly embody and interact with
the mathematics they are doing in their daily lives.

During the COVID-19 pandemic, some students were forced to
do what they termed learn on my own. Students found it tremen-
dously difficult to do “school mathematics” at home while jug-
gling shared technology, low bandwidth, and competing home
and school responsibilities. While students may not have kept
up with their regular mathematics assignments, there is no
doubt that they have participated in mathematical experiences
over the pandemic year learning at home.

Some teachers used this time as an opportunity to use human
experience to have students create, adapt, and apply mathe-
matical models. For example, the Common Core Math Content
Standard 3.MD.B.3 asks students to represent and interpret
data—any data, including those in the world around us. Over
the pandemic many families spent more time together—taking
walks, riding bicycles, and overall spending more time out-
doors—which was a great opportunity to ask students to
notice the mathematics in their community. For exam-
ple, students could notice and record the types of trees,
shapes of leaves, types of residences, shapes and sizes of
rocks, shapes of structures in the community, and so on.
Not only are they being encouraged to engage with the
world around them, but they could also use this informa-
tion to model “things in our community.”
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FIGHT FOR JUSTICE

Young children know fair when they see it and when they feel
it. So when an elementary school teacher wants to engage stu-
dents in teaching mathematics with a social justice lens, they
should design student-centered mathematics opportunities
based on their students’ social interactions with the world.
When students are bullied, they know it is not fair. When stu-
dents recognize that most of their classmates are students of
color but most of the students in the higher mathematics groups
are white, they have a sense that something is not right, even if
they can’t articulate it. Students learn about words like poverty
and racism in their language arts and social studies classes, but
too often these essential topics are left out of mathematics les-
sons. In mathematics, teachers can broach these difficult topics
by first asking students what issues they’d like to learn more
about and then using numbers to help students tell a story.
Even in elementary school classrooms, we can help students
use mathematics to construct viable arguments and critique
the reasoning of others (see Math Practice 3) to prove a social
and/or racial injustice.

VIGNETTE 6

Aschool in a small town was scheduled to close because of low enrollment. The school’s
demographic makeup was 70% students of color, and most of the students receiving
mathematicsintervention were students of color. During their mathematics lessons with
the Math Interventionist, students expressed they were upset their school was the one
chosen to close. They were under the assumption that the school was closing because it
was old and beyond repair, but on researching other school closures in the area, and the
United Statesat large, they learned that many schools with high percentages of students
of color are often closed. Ms. Flag, the Math Interventionist, used this opportunity to
have the students explore the school closing using mathematics. They researched the
transportation costs that would be required if they had to attend a new school. They used
their data to make a case against closing the school. Even though the school did eventual-
ly close because it was said to be the oldest building, this activity provided students the
opportunity to fight for justice using meaningful mathematics to tell their story.

LEVERAGE VOICE

If you want to learn about issues that affect students, you must
ask them. Students are usually more informed than we give
them credit for, and they are full of thoughts, feelings, and
opinions about significant issues. To leverage student voice in
positive ways, we must illuminate patterns of representation,
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resistance, and resilience in the world. In mathematics there are
many ways to immerse students with positive representations of
diverse people. Teachers can use a variety of resources (https://
mathematicallygiftedandblack.com/; https://www.lathisms.org/,
https://www.indigenousmathematicians.org/about-us/) to bring
in stories of resistance and resilience. One such story was told by
Dr. Christine Darden when she spoke about the resilience of the
women featured in the book Hidden Figures: The American Dream
and the Untold Story of the Black Women Mathematicians Who Helped
Win the Space Race (Shetterly, 2016). She noted how each of them
had to overcome challenges to achieve their goals. She herself
had to take extra mathematics courses in her senior year of
college in order to earn a mathematics degree in addition to her
teaching certificate; Mary Jackson had to get permission to take
classes at an all-white segregated school; Katherine Johnson had
to overcome racism and sexism in her role as a Human Computer;
and Dorothy Vaughan had to self-learn a computer programming
language so she could keep her job at NASA.

TASKS AS OPPORTUNITIES TO BUILD
MATHEMATICAL THINKING

We see the critical work in this book as focusing on the mathe-
matics task. Inquiring through mathematics tasks provides op-
portunities for students to practice mathematics in the context
of who they are and their relationships to others and the world
around them. Modern mathematics reform (as we covered earli-
er) requires that teachers identify, create, and even transform tra-
ditional mathematics tasks to engage students’ thinking. These
tasks should emphasize the learning of rich mathematics con-
cepts, multiple representations and strategies, and the commu-
nication of one’s reasoning when problem solving (NCTM, 2000).

Consider a commonly used example, the handshake prob-
lem, below:

The handshake problem is a popular task to get students thinking
about strategies to count the number of handshakes that will
occur between “N” number of people. Students must think about
handshakes and determine that when Person A shakes the hand of
Person B then Person B has also shaken Person A's hand. Therefore we
don’t double count those handshakes. If we have two people, there
is one handshake. If we have three people, we have the following: A
shakes B, B shakes C, and A shakes C for a total of three handshakes.
What happens with four people? Five people? Ten people? N people?
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The handshake problem is rich because there are multiple strat-
egies and entry points that students can use to solve the prob-
lem. Students might draw a picture or graphic to help them.
They might make an organized list or act it out. They might
use more complex strategies like creating a table and finding
a pattern. Students who are ready could even determine an
equation that could help generalize the pattern. A teacher could
use this type of open-ended problem to create a culture of dis-
course in the classroom. The multiple entry points allow for all
students to engage at different levels, from drawing a picture to
creating an equation.

Choosing rich tasks like the handshake problem provides an op-
portunity to build students’ mathematical thinking. These tasks
can be reengineered to support cultural inquiry, engaging stu-
dents in investigations formulated in local or cultural contexts.
For example, instead of merely shaking hands, the teacher could
include a local context.

Source: monkeybusinessimages/iStock.com

Aja’s extended family has an annual family reunion. At the reunion
this year, the family gathered around to greet each other with a
fist bump. With 2 family members, there is one fist bump. With
3 family members, there are three fist bumps. Use the names in
your extended family to determine how many fist bumps will
occur with 5 family members, 10 family members, any number “N”
family members.

Building mathematical thinking supports students in experi-
encing academic success, a key component of CRT.

PartI e Understanding Culturally Relevant Mathematics Teaching
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ASK

Scan an upcoming math-
ematics lesson for tasks.
Describe the balance of
lower cognitive level and
higher cognitive level

demanding tasks. What do

you notice?

NOT JUST ANY TASK:
COMPLEXITY MATTERS

In addition to being a platform for CRT, good mathematics tasks
provide opportunities to challenge students by exposing them
to the “right kind of hard.” Challenging students with complexi-
ty in the tasks they do raises the bar for modern classrooms. Ac-
cording to the NCTM (2000), tasks that have the most potential
to grow student thinking focus on rich mathematical concepts,
allow for multiple ways of representing ideas, and require com-
munication. Embracing and building tasks around mathemati-
cal complexity lead to important opportunities for learners.

Good mathematics tasks provide opportunities to challenge
students by exposing them to the “right kind of hard.”

Compare the difference in a task such as the simple written equa-
tion of 3 x 5, in which a student is asked to recall a memorized
multiplication fact, versus a task that asks students to choose
whether three groups of five or five groups of three is the best
representation for a given word problem. Both kinds of tasks are
necessary, but they offer varying levels of cognitive effort.

In our work with new teachers, we ask them to take note of
what Stein et al. (2000) define as lower-level and higher-level
cognitive demand in mathematics tasks. Lower-level de-
mand tasks typically require less cognitive effort and in-
volve recitation of number facts or using procedures and
algorithms in isolation. Higher-level demand tasks are
cognitively demanding tasks that require students to use
procedures in ways that build conceptual understanding
of important concepts. In general, we use the term demand
to refer to mathematical complexity.

In many mathematics textbooks, the percentage of lower-
level tasks will typically outnumber the cognitively demand-
ing tasks. The higher-level tasks are often nonalgorithmic and
unpredictable, and require multiple ways of representing con-
cepts. Open-ended word problems, for example, involve a series
of steps and often require representations including symbolism,
graphs, and verbal explanations. Hence, open-ended word prob-
lems tend to be on the higher level on the complexity scale.

Another benefit of higher-level tasks is that students often have
to draw from their informal experiences to make sense of prob-
lem contexts. In the example below, if the student is familiar
with the Puerto Rican dessert tembleque, they will find a con-
nection between mathematics and real life.
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Source: SkyClear/iStock.com

Around the holidays my mom always makes a large pot of tembleque,
a delicious coconut custard, to share with family and friends. When
finished, she has 8 quarts of the custard. She will give % quart to each
family. How many families will receive Mom'’s delicious gift? Show
your work using a picture and a mathematics procedure.

We do not suggest that teachers avoid low-level tasks altogether.
But an important criterion for cultural relevance is the presence
of high expectations and the potential for academic success.
Challenging students with the right kind of hard gives students
the best chance of being successful in mathematics. Whether
or not students personally know about tembleque, they can use
pictures to show how to divide eight containers into thirds and

then count off % for each family. This would be a great time to
query students about their holiday traditions.

TASKS AS OPPORTUNITIES TO PRACTICE
CULTURALLY RELEVANT TEACHING

Packed within mathematics tasks are messages about what
mathematics is and what it means to do mathematics. Also im-
plicit are ideas about context, that is, what is to be valued, and for
what purposes. Our basis for creating CRMTasks lies in exposing
students to as many higher-level tasks as possible. We see this in
many ways as a fundamental element of CRT—that children have
access to challenging opportunities through which to thrive and
develop. This can happen in several ways. When students are
asked to explore relationships between what is happeningin real
life and the procedure for finding a solution, they have the oppor-
tunity to make meaningful social and cultural connections.

PartIe Understanding Culturally Relevant Mathematics Teaching
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In the early elementary grades, students are often asked to sort
collections of objects. The opportunity here is to have students
bring in items from home to sort or have students collect items
at home, sort them at home, and then describe their process
during carpet time. This type of activity provides an opportuni-
ty for students to share about their home life, which they love
to do. It also helps students get to know one another. Students’
roles at home are part of their identity, so it is important to al-
low students’ whole selves into the classroom each and every
day. In fact, celebrating their multiple identities helps in their
identity development. Consider the following activity.

|

Source: flariv/iStock.com

Ask students to bring in the plastic tabs used to keep plastic bread
bags closed. Most families eat some type of bread or product that
comes in these types of bags. Use the tabs in a sorting activity and
then have a discussion about the type of bread families eat, such
as various types of sliced bread (white, wheat, gluten free, etc.),
cornbread, focaccia, challah, tortilla, baguette, pita, fry bread, and
naan (to name a few). Explain to students that some people are unable
to eat bread and may use a bread substitute like tostones (fried green
plantains) or bread made from grains other than wheat flour.

Another way tasks provide opportunities for CRT is that they
allow for exploring issues and contexts that arise in day-to-day
living. By doing this, students can come to appreciate, acknowl-
edge, and even learn more about the personal, community, and
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cultural things that help them thrive and develop. Tasks can
also provide the means of helping students respond to challeng-
es of the day, discerning patterns and taking stands for social
justice and action, as illustrated in the example below.

VIGNETTE 7

Mr. Gooding is planning to do a unit with his kindergarteners
called Kindness Counts. The goal of the unit is to have students
compare quantities and numerals in order to investigate an issue
relevant to them and then be able to use mathematics to justify
changes they feel are needed. He decided to do a unit on kind-
ness because some of his students had been expressing concern
over their peers’ lack of kindness. At the start of this unit, stu-
dents will identify what kindness is, and then each student will
share their thinking about the class's level of kindness. To evalu-
ate the data that were collected, students will explore strategies
to compare numbers and quantities with physical manipulatives
and classroom tools. Students will then engage in goal setting and
identify a number of kind acts they hope to see over the course
of three days. They will work to compare numerals, and discover
how counting can help them determine which is more, less, or the
same. Laterin the unit, students will engage in their own data col-
lection by using mathematical tools to create their own way to
countacts of kindness. This unit could be adapted to use with any
easily observable problem kindergarten students may be having,
whether it be kindness, safe actions, following a certain rule, re-
sponsible acts, and so on.

FEATURES OF CULTURALLY RELEVANT
MATHEMATICS TASKS

Based on the importance of high-level, cognitively demanding
mathematics tasks and CRT, let’s define culturally relevant math-
ematics tasks as tasks (1) with high cognitive demand, (2) where
culture and community are the source of mathematics inquiry
(relevance), and (3) where individual and collective agency are the
intentional outcomes (Figure 2.3).
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FIGURE 2.3. o Culturally relevant mathematics task dimensions

vt MDD

Relevance

Source: Demand icon by Fourleaflover/iStock.com; Agency icon by MicrovOne/iStock.com; Agency icon
by Tanya St/iStock.com

As a more comprehensive list, CRMTasks

are mathematically rich, higher-level, cognitively de-
manding, and embedded in cultural activity;

explicitly require students to inquire (at times prob-
lematically) about themselves, their communities, and
the world about them;

include content drawn from students’ community,
cultural identities, and experiences;

affirm student belonging and culture—an empower-
ment and learning orientation (vs. deficit or color-blind
orientation). A task may explicitly seek to add to this
knowledge through mathematical activity;

ask students to respond to, overcome, and challenge
discontinuity and divide between school and their
own lives;

require students to use mathematics to discuss and
make sense of the world around them. The stated goal
of the task is to make empowered decisions about
themselves, their communities, and the world.

In the next chapter, we will further explore these features and
begin to examine how to assess and create CRMTasks.
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Summary and
Discussion Questions

In this chapter we expanded the definition of mathematics tasks, ex-
plored CRMPractices, illuminated the importance of mathematics tasks
in creating culturally relevant mathematics experiences, and explored
features of culturally relevant and cognitively demanding (CRCD) math-
ematics tasks. We presented the following four organized dimensions,
which encapsulate the mathematical and social/cultural constraints
of mathematics tasks used in the classroom: (1) mathematical inqui-
ry prompt, (2) mathematics constraints/conditions, (3) cultural con-
text, and (4) sociocultural inquiry prompt. Based on the importance
of high-level, cognitively demanding mathematics tasks and CRT, we
define CRMTasks as tasks (1) with high cognitive demand, (2) where cul-
ture and community are the source of mathematicsinquiry (relevance),
and (3) where individual and collective agency are the intentional out-
comes. Throughout the book we will use the idea of CRMPractices where
learners thrive and find voice and meaning in the mathematics that
they do. Before we move on to further explore these features and be-
gin to examine how to assess and create CRMTasks in the next chapter,
consider the following discussion questions to reflect on the topics we
just covered:

1. Reflect on theinstructional core elements from the last pow-
erful lesson you taught—(1) what the teacher says and does,
(2) what students say and do, and (3) the task structure and de-
sign. What opportunities did you have for CRMT? How did you
respond to these opportunities?

2. In this chapter we mentioned the “l do, we do, you do” model
that is familiar to many teachers. However, how can you effec-
tively teach students who are struggling with finding a point
of entry, without starting with “I do” for them to mimic your
problem-solving strategiesin order to discover their own? How
could you utilize that approach in the task you chose for the
above question?

3. CRMPractices envision mathematics learning as a space where
learners thrive and find voice and meaning in the mathematics
that they do. Which of the practices do you find most aligned
with what you currently do in your instructional core?

k. Embracingand building tasks around mathematical complexity
lead to important opportunities for learners. What are some
important opportunities that your learners experienced in the
task from question 1?

PartIe Understanding Culturally Relevant Mathematics Teaching
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CHAPTER 3

Creating and
Assessing
Culturally Relevant
Mathematics
Tasks

In this chapter we will:

® Identify three actions for culturally relevant mathe-
matics task building

® Explore mathematics tasks using a rubric for creat-
ing culturally relevant mathematics tasks

TASK-BUILDING ACTIONS

In Chapter 2 we ended with a list of features describing CRM-
Tasks. In this chapter we will dive deeper into the teaching ac-
tions that are key to building such tasks. The work behind these
features can be summarized into three actions for building
CRMTasks (Figure 3.1):

® Establishing sufficient cognitive demand to harness stu-
dent thinking and engagement

® Centering mathematics activity in/as cultural and
community inquiry (relevance)

® Targeting empathy, agency, and social action as task
prompts and outcomes
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- ESTABLISH DEMAND AND ACCESS

We see establishing demand as ensuring that all children are

Relevance  engaging in work that both highlights and strengthens their
intellectual power in mathematics. Ladson-Billings (1994) re-
fers to teaching as “mining,” where teachers who practice CRP
see—and treat—children as gifted knowledge makers. In math-
ematics, this requires building prompts and contexts around
children’s informal, cultural experiences, as well as their prior
knowledge. A focus on cognitive demand allows task builders to
consider the cognitive effort required to not only access knowl-
edge but also grapple with rich mathematical ideas and neces-
sary skills.

Demand

Agency

Comparing fractions is a good example topic to demonstrate
cognitive demand in a task. Consider the problem below.

Compare the listed fractions by reasoning a. 3 and 3
about their size. For example, you may 7 5
use benchmark fractions, reasoning about

the numerators and denominators, and b. %and g
fraction models. You may not use cross-

multiplication. Tell which fraction is larger c Y4and 8
and explain why. 9 8

This comparing fractions task requires more thinking than sim-
ply solving an equation because students must show their un-
derstanding of fractions and they must justify their response
with an explanation. For problem a, students must show and/
or explain that having the same numerator means you have the
same number of pieces, and that comparing these fractions will
depend on the denominator, which tells us the size of the piec-
es. Therefore, three larger pieces (fifths) is the larger fraction. A
larger denominator has smaller pieces of the same whole. For
problem b, students must show their understanding that the
same denominator means the pieces are the same size; there-
fore, the fraction with the larger numerator is the larger frac-
tion because there are more of the same-size pieces. Finally, for

Do 1
problem ¢, students can use a benchmark fraction like  to com-

pare the fractions because one of the fractions (E) is larger than

one-half and the other fraction (%) is smaller than one-half.

The cognitive demand in this problem requires students to jus-
tify their answer so they are not only using a procedure with-
out connecting it back to the mathematics concept. In practice,
many students have the experience of comparing fractions by
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using the procedure of finding a common denominator to search
for equivalent fractions. However, this is a very procedural ex-
ercise and does not involve much thinking or understanding of
the relative size of the fractions.

We explained earlier that rigorous mathematical experiences
are the floor for high-quality learning. Tasks with higher de-
mands provide opportunities for students to make connections
to prior knowledge and to their individual and community
knowledge. See the following third-grade example:

There are 5 bags with 3 bananas in each bag. How many bananas are
there? Show a model of your solution using counters.

This task requires some degree of cognitive effort from stu-
dents, and the solution can be represented in multiple ways
(e.g., visual diagram, manipulatives, or equation showing re-
peated addition or multiplication). Students make connections
between what they know from grade 2 about repeated addition
to relate to creating multiplication equations with a set model/
equal groups. Additionally, because the concept and model are
introduced in a context, this helps students make connections
to why the multiplication works. To strengthen the demand, we
could revise the problem to be multistep and also make a stron-
ger sociocultural connection to the students in our classrooms.

CENTER CULTURAL AND
COMMUNITY INQUIRY

One of the most commonly missed opportunities in the math-
ematics activities of young children is in the way contexts are
assumed as universal and culturally neutral. Consider, for
example, the problem, “Mark has 5 marbles. Jeff gives him 7
more. How many marbles does Mark have?” The opportunity
in this problem is to examine the notion of marble playing, as
is common in many cultural traditions. The word problem asks
children to think about addition without having to think about
marble playing or activities associated with marble playing. For
example, in Bermuda, Lou grew up playing a game of keeps,
where children would exchange marbles when players were
eliminated or trade preferred designs and sizes for shooting
styles. Similarly, in Ghana, elementary children play a version
of marbles where they shoot to get in, or closest to, a set of five
shallow dirt holes arranged in a pattern of 2-1-2. A version of
this game is also played in Bermuda.

Demand

Agency

Relevance
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One of the most commonly missed opportunities in the
mathematics activities of young children is in the way contexts
are assumed as universal and culturally neutral.

IMAGINE

Given the example of
marble playing in Bermuda
and Ghana (or elsewhere),
aswellasinany other
similar cultural traditions,
what inquiry questions
around addition could be
considered? How might
you prepare to use a topic
like marbles with the
children and community
you teach?

Problem 1.

In the example on the previous page, the use of the
word marbles itself is a cultural context. Indeed, all word
problems and contexts carry hidden, assumed cultural
ideas and values that are often placed on children and
their teachers. The default for these experiences is to re-
quire thinking of mathematics that either totally ignores
lived experiences, or worse, reflects realities that seem
common to white children from affluent, cookie-cutter
homes. This leads to missed opportunities to challenge
and engage students.

The problems below illustrate more opportunities for
cultural and community inquiry.

daily basis? If the shop is open from Tuesday
to Saturday, how much money is made in a
week? How is this similar to or different from
other barbershops you know about?

Problem 2.

Malik and Joel have created a volunteer
project to mow the lawns of senior citizens
in their neighborhood. In the first hour Malik
mowed 5 of 8 rows of the lawn at one house,
and Joel mowed 3 of 7 rows of the lawn at
another house. How much of the two lawns

38

Source: BrazilPhoto/iStock.com

Darren and René own a barbershop in their
hometown. They are known to each cut
around the same number of heads per day,
except on Saturday they cut 1% times as
many heads. Darren is the master barber
and usually cuts 15 heads. René has a great
following as well and cuts around 12 heads
per day. Roger is an apprentice and cuts
around 6 heads per day. When he is not
cutting hair, he helps with sweeping and
sanitizing the shop. If a haircut costs $30,
how much does the barbershop take in on a

have they mowed so far? What fraction of
the two lawns still need to be mowed? How
will Malik and Joel’s partnership support the
neighborhood?

Problem 3.

Shonda and her brother Gerald have been
helping their father cook more at home,
and they really enjoy being able to help. If
they made a dish of rice and peas that used
1 tsp salt and a dish of stewed chicken that
used 2 tsp salt, how much salt did they use
for those two dishes?
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In problem 1, we love how the context of Black

barber-shopping (a phenomenon common in Black com- IMAGINE
munities across the globe) is the root of mathematical Createadifferent
inquiry in a way that affirms the experience as a thriv- ending for the

. . . ; . . barbershop problem
ing business opportunity. For children grounded in this R R
experience, the context opens up the opportunity to ex- sociocultural prompt.

plore cultural knowledge around Black barbers, experi-

ences, and community. Consider also that last phrase where the
doer is asked to think about other barbers they may or may not
know about. Strong sociocultural prompts are important in bring-
ing a “real” sense to the mathematics and pushing the mathe-

matics conversation beyond trivial things.

In a different way, problem 2 models the community work of
serving senior citizens, featuring how empowered relationships
might look in a community. An interesting nuance of problem
3, the action of cooking (brother and sister working together to

help their father cook) is a powerful counter-story of traditional

identities and expectations. Each of these prob-
lems offers opportunities for children (and teach-
ers) to inquire and learn.

Some problems in our mathematics textbooks
and/or mathematics curriculum are well-meaning
but provide very little cultural connections to our
students. It is more common that we find these
“naked” mathematics problems in practice. The
challenge for many teachers is to revise tasks
with meaningful cultural connections to our stu-
dents. For example, consider the problem below:

IMAGINE

Consider similar word problems
foryour grade level that you
have recently seen. Identify
the cultural context and any
prompts that are used to
promote inquiry about culture
(if any). Think deeply about the
cultural intentions, or missed
opportunities. What do you
notice? How might you adapt?

Naked Fraction Problem: Add the fractions and show your work §+1§ =

Cultural Context Problem: Yuki is making a traditional Japanese kimono for her daughter

. . 5 .
to wear for a special cultural ceremony. Her daughter’s costume needs ¢ yard of fabric and

Yuki's costume needs 1% yards of fabric. How much fabric will Yuki need? What might Yuki’s

dream design look like?

Including a cultural context provides opportunity for students
to share similar experiences and for the teacher to promote

inquiry about students’ cultures.
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Demand

\ Relevance

Agency

AGENCY

Mathematics experience
that require students
and teachers to engage

TARGET AGENCY AND ACTION

By far, the most elusive feature of tasks we see in classrooms
has to do with critical agency and consciousness. When we say
critical agency we mean ways in which mathematics experienc-
es require students to respond with empathy, stand in solidar-
ity, explore social issues of justice, and take collective action in
community.

The easiest way to think about problems that target em-
pathy and agency is to reconsider the vast majority of the
problems we see that don’t. Take, for example, a grade 2
problem like this:

S|

in social issues of justice,

respond with empathy,
stand in solidarity, and

take collective action in
community.

Beth has a chest of coins where there are 531 gold coins and
123 silver coins. How many coins are there in the chest?

The problem involves gold and silver coins, and leads with the
context that Beth is in possession of these coins. But the task only
prompts the reader to calculate the number of coins. We see an
avoidance of asking the kind of inquiry that has children think
more realistically about money scenarios. These kinds of “magical”
scenarios, while attempting to engage children, often trivialize
the purposes of mathematics. In this way children often learn
mathematics is not real—and when it is, it has nothing to do with
them. Consider, on the other hand, a different version:

This year Beth’s neighborhood bicycle group received $243 in
donations to build a bike park. If the class organizes a volunteer event
to raise $331 more, how much money does the group now have?
How much do you think would be needed to build a bike park in your
neighborhood?

Children often learn mathematics is not real—and
when it is, it has nothing to do with them.

IMAGINE

What are some additional

What could have been a simple mathematics task of add-
ing three-digit numbers is enhanced by the attention to
the bike park and raising money, giving the problem per-
sonal and community relevance. Students are asked to

experiences or constraints empathize with the needs of Beth and her community,

within the bike problem
that could be explored?

and to explore how a bike park might fit into their own
local neighborhood plans.
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RUBRIC FOR CREATING AND
ASSESSING CRMTASKS

To help guide teachers as they were beginning to create CRM-
Tasks, we created a rubric several years ago, first published in
Matthews et al. (2013). The CRCD mathematics task rubric (see Fig-
ure 3.2) describes three dimensions through which tasks can
be assessed. You will notice that each of the rubric dimensions
correlate to one of the task-building actions we have been illus-
trating in this chapter. With the rubric, we want you to be able
to analyze tasks you create, use, or adapt. We acknowledge here
that we are talking about assessment long before we have gone
into the nuts and bolts of planning. The emphasis is deliberate as
good planning starts with a clear vision of successful outcomes.

The rubric is designed to help educators assess the richness of
mathematics, and equally, the depth of cultural and communi-
ty knowledge students access in any given task. The rubric has
three big considerations for you as a designer. First, the rubric
sets a condition that cognitive demand ought to be a baseline
for tasks that challenge all students. It can also be seen as a fil-
tering point for revising nonchallenging problems. Second, the
rubric also suggests that the educator prioritize the statement,
“Good mathematics problems are embedded in cultural and
community inquiry and activity!” Thus, designers purposeful-
ly center community and culture (Relevance). Third, the rubric
challenges us to consider the critical purposes for which math-
ematics might be defined and used. In other words, the rubric
asks educators to assess the possible impact that completion of
the task is expected to have on students’ lives.

A few notes for using the rubric. We have repeatedly been asked
the question, “Where should I begin?” The answer is simple: the
design of CRMTasks can start in any dimension of the rubric.
We have also seen in practice that the element of creating a task
that provides opportunity to develop students’ critical conscious-
ness remains challenging for educators. That is, educators often
remain reluctant to address social topics they deem too sensi-
tive or disruptive of the status quo of school mathematics (as
Eurocentric and culturally and politically neutral). This is

a position we reject for several reasons. It doesn’t repre-

sent the true history of mathematics contributions from IMAGINE

various people groups. This position also ignores the very Think of a few tasks you

real lived experiences of many students and their ethnic have created or assigned
nd family; it paints a picture that the world of In the past and, based on

groups a ; Ys p pictu . feedback and reflective

mathematics does not include them. Acknowledging the experience, analyze them

experiences of students, and their communities of culture using the rubric. What do

and identity provides agency and voice for all children in younotice?
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mathematics. Our hope is that the rubric offers a progression
that helps teachers incorporate social justice issues and critical
consciousness into mathematics tasks. We address helpful strat-
egies for addressing this challenge in Chapter 6.

FIGURE 3.2 o Culturally relevant and cognitively demanding mathematics task rubric

Requires considerable cognitive effort in
mathematics

& Taskis mathematically rich and cognitively
demanding. It requires considerable effort using
multiple representations and strategies to .
develop deep understanding of mathematics. E me rg N g
Solution strategy is non-obvious.

& Task content draws from connections to other
relevant subjects, disciplines, and concepts.

Requires considerable cognitive effort

AND Embedded in Cultural Self-
Community Inquiry and Activity

> The task is centered in real-world situations
requiring students to inquire deeply about 1
themselves, their communities, and the world D eve l 0 p In g
about them.

203 The task requires students to draw from, use,
and embrace community and cultural knowledge
directly in developing strategy and solution processes.

o Task content seeks to add to this knowledge
through mathematical activity.

Requires considerable cognitive effort
Embedded in cultural inquiry and activity

AND Targets Cultural Self-Community
Empowerment and Social Justice

< The task requires student examine structure
and assumption of self, community, the world,
and its relations in consideration of solutions and
strategy limits.

<& Task requires students to examine conditions of Exemplary
opportunity, justice, suffering, and inequity that
arise in their communities, school, and the world
around them.

<& Task utilizes mathematical sense making and the
solution processes to help students to develop
informed perspectives and take action on real-
world issues.
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EMERGING DIMENSION

We use Emerging to categorize tasks that, at their basis, offer
all students significant cognitive challenges. These tasks reflect
high-quality features of problem solving and higher cogni-
tive demand.

Consider the following task as Emerging. It is customary for
mathematics textbooks to include problems where students
have to find the area of a room to purchase carpet. We know that
students don’t purchase carpet; however, the context is at least
reasonable that students can visualize a room with carpeting.

Miss Kelly wants to purchase carpet for her new apartment. While
shopping for carpet she sees one style that she likes for $2.50 per
square foot. Her living room measures 15 ft by 18 ft. How much will
the new carpet cost?

This problem has a high cognitive demand because it will

require some degree of cognitive effort. Students must IMPROVE

decide what to do with the information provided. Stu- Looking ahead a bit, what

dents would already know the difference between area are some features of the
. Developing or Exemplary

and perimeter and they would also know that area can dimensions that are

be found by multiplying side lengths or by adding using lacking in this problem?

tiles. After they’ve established that this is a question of For example; how could

aspects of cultural inquiry

area, they can use the area formula to find the total area [ R

of the living room. For students who need a visual, they

could model the dimensions to help them find the area.
Knowledge of what a carpeted living room looks like can also
help the students to connect the procedure to a context. Once
the area is found, students will still need to use decimal multi-
plication to calculate the cost of the carpeting.

DEVELOPING DIMENSION

We use Developing to illustrate tasks, products, and activities that
require students to also engage in cultural and community self-
exploration and affirmation. While these tasks represent some
progress in design, they are still developing as culturally relevant
because they do not “problematize” the status quo, nor do they of-
fer critical inquiry into race, culture, inequality, and social justice.

Expanding on the area task above, we might add a context
more relatable to students’ experiences or a context embedded
in aspects of their culture and/or community. In the next
task, a student approached her teacher, Mr. Jelks, with an
environmental concern about her school and the teacher used
the student’s inquiry as a basis for a mathematics task.
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Dawn, who is a fourth-grader, does not like
that her school uses Styrofoam™ lunch trays
because they are bad for the environment
and our health. Styrofoam is toxic and if
disposed of improperly can get into our
water sources. Animals also get sick when
they eat pieces of Styrofoam. It is good that
some cities have banned polystyrene foam
in food service products. Unfortunately,
her city has not. The Styrofoam trays are 10
inches x 14 inches. There are 200 students
in Dawn’s grade.

To align this task with the purposes of social justice and em-
powerment, Mr. Jelks could encourage the students to write a
letter to the principal to ask her to ban these trays from the
cafeteria. This moves to a more critical stance where students
take an action and would elevate this task to the Exemplary

dimension.

a. |Ifthe fourth gradersreplace the
Styrofoam trays with com-
postable trays, how much toxic
material can they save from going
into landfillsin a day?

b. Iftheyrecycle eachtraywithare-
fund of 5 cents per tray, how much
refund will they receive each day?

(Note: Although Styrofoam materials are
slow to degrade, they can be recycled
properly.)

EXEMPLARY DIMENSION

We use Exemplary to distinguish tasks, products, and activities
that feature personal and collective student agency, critical
investigation, community solidarity, affirmation, and empow-
erment notions central to CRMTasks. Consider the following

second-grade task:

Chelsea has started a charity where she collects art supplies and then creates art kits to
donate to children who might need a reason to smile. She wants children to know that “art
is a start to healing, expression, communication, and more!”

a. What 3 supplies would you putin the kits, and how many of each supply? In
the chart, write the names of 3 art supplies and the number of each art supply

in the kit.

ART SUPPLY

Total art supplies

HOW MANY

CLASS TALLY CLASSTOTAL
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b. Whydidyou select these supplies? How might they help children in foster care

and homeless shelters?

C. Makeaclasslist of theart supplies every student chose. Tally the supplies. How

many of each supply is there?
d. How many total supplies will the class donate?

e. Towhat organization will you donate the supplies?

For this Exemplary task we are asking students to learn more
about helping others using the example of a real young girl
who started her own charitable organization, Chelsea’s Charity
(https://www.chelseascharity.com/). Along with providing art
kits, Chelsea is a budding artist herself and provides art lessons
to children. She believes that the kits will help develop children’s
social, emotional, and mental health and well-being. There are
many ways for young children to be contributors to the better-
ment of their neighbors, and many elementary students will be
inspired by Chelsea’s story. Some may even be motivated to start
their own movements in their own way. At the same time, stu-
dents can use mathematics to model the situation, tally the class
materials, and add numbers up to 100. This multistep task re-
quires considerable cognitive effort for young children, and it pro-
vides an opportunity for them to examine conditions of suffering
that exist right in their own communities. It also empowers them
to take action in a way that is suitable to their age and means.

By now the rubric has been used by hundreds of teachers to
both revise existing mathematics tasks to be more culturally
relevant and to create new CRMTasks by considering students’
individual and community experiences. Our hope is that teach-
ers continue to use the rubric to guide the overall depth of their
task creation work.

When creating CRMTasks, we recognize that there are many
ways to start the process. You can begin by thinking about im-
portant aspects of your own life and then recognize that your
students would want the same thing. If you ask someone to
choose photos from their cell phone photo gallery, you would
most likely get photos of family, friends, pets, and other loved
ones. These photos would probably involve the student and
adult taking part in activities that are dear to them, activities
that give them joy and pleasure. These activities might take
placein their home, sometimes at school, on vacation, or visiting
family and friends, as participants at events including sports,
entertainment, and so on. With this in mind, when trying to
create CRMTasks think about/learn about your students’ home,
heritage, hopes, and hobbies. Do a survey or a Community Walk

PartIe Understanding Culturally Relevant Mathematics Teaching
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or provide opportunities for community members to share
their funds of knowledge in your classroom (Foote et al., 2015).
Current events should also be used as context, important land-
marks, and community celebrations. We’'ll discuss all of these
things in the next few chapters.

Summary and
Discussion Questions

In this chapter we presented three task-building actions for CRMTasks:
establishing demand; centering community and cultural inquiry; and
targeting empathy, agency, and action. We also explored the CRCD
mathematics task rubric (Figure 3.2), which includes three dimensions for
creating and assessing CRMTasks. Having the goal in mind is a useful
starting point for creating CRMTasks, and the rubric should assist with
that, determining if you have an Emerging, Developing, or Exempla-
ry task. We used Emerging to define tasks that challenge all students,
based on the understanding and assertion that all students are capable
of experiencing success. For the next dimension, we used Developing to
define tasks, products, and activities that require students to also en-
gage in culturaland community self-exploration and affirmation. Finally,
we used Exemplary to define tasks, products, and activities that feature
student action, critical investigation, community affirmation, and em-
powerment notions central to CRMTasks. Before we focus on the plan-
ning process for instructional design in the next chapter, consider the
following discussion questions to reflect on the topics we just covered:

1. What are some resources that you have found useful for
finding/adapting mathematical tasks that are cognitively de-
manding, immersed in cultural inquiry, and empowering? Find
or create a list of five resources to recommend.

2. Look at a task you recently used in a lesson or plan to use in
an upcoming lesson. List any nonstereotypical cultural connec-
tions you can mine from the problem context. In this chapter,
we referred to critical agency as how the task prompt and con-
text require students to respond with empathy, stand in soli-
darity, explore social issues of justice, and take action. What are
ways this task can elicit critical agency?

3. The rubric presented in this chapter is designed to help edu-
cators assess the richness of the mathematics as well as the
depth of culturaland community knowledge students accessin
any given task. Using the task from question 2 above, on what
dimension of the rubric (Figure 3.2) did it initially start? How are
you able to develop the task to the next dimension?
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PART II

Practical Approaches

for Planning

and Creating
Culturally Relevant
Mathematics Tasks

In the next three chapters, we will describe and explore 13 practical
approaches for planning and creating CRMTasks with hope and intention
based on the foundational work of Chapters 1-3.
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CHAPTER 4

Planning With
Intention and
Hope

In this chapter we will:

® Identify three practical approaches in planning the
design of a CRMTask

® Analyze content standards and identify opportuni-
ties for culturally relevant mathematics experiences

® Use the “Hope Wheel” to generate mathematics
tasks using “hope” verbs

“How [do] I usually plan? First, I look at the curriculum objective
and I look for, you know, the resource, the [textbook] to match or
correspond with that broad curriculum objective. They have sev-
eral objectives to meet that curriculum objective and they break
it out over a period of lessons, and I generally go lesson by lesson.
Here, lately, I've been not as methodical in going or not as rigid in
going through lesson by lesson by lesson.”—A conversation with
Tiffany, grade 3 teacher, 2001

iffany was at a crossroads in planning and had been try-

ing out new, flexible ways of approaching lesson planning.

She attended a “make mathematics meaningful” work-
shop one summer and was committed to breaking out of a cycle
that included blindly covering objectives. Tiffany’s story is not
unlike others who feel the burden of needing to make sense
of curricular objectives and expectations, and simultaneously
concerned with engaging young children. In the next several
chapters, we want you to unpack specific actions as you be-
gin creating, adapting, and improving CRMTasks. This process
starts at the planning stage, and as all teachers know, planning
starts with intentional goals. We want teachers to think about



the goals behind tasks as a fundamental first step in creating a
task. Goal setting for a given task or task set is one of the most
important ways in which teachers can plan and account for
mathematical experiences that will inspire and empower their
students. In this chapter, we offer three practical approaches to
help you in planning the intention and content of CRMTasks:

1. Analyzing standards for CRMTask possibilities
2. Adapting standards with hope verbs

3. Creating tasks from hope verbs

Goal setting for a given task or task set is one of the most important
ways in which teachers can plan and account for mathematical
experiences that will inspire and empower their students.

We will work through several examples to help you visualize
what it looks like when you intentionally plan for tasks that
foster Demand, Relevance, and Agency. We'll also explore how
curriculum standards can be leveraged to foster high cognitive
demand, cultural relevance, agency, and social justice through
mathematics tasks. Finally, we’ll share our new Hope Wheel, a
verb generation model for focusing tasks with intention.

UNPACKING STANDARDS FOR
CRMTASK-BUILDING OPPORTUNITIES

Unpacking and transforming curriculum standards represent
real opportunities to plan for CRT. We see ways in which analyz-
ing standards can help teachers emphasize and manifest criti-
cal moments for agency and inquiry. Another way to approach
curriculum standards is to understand that not all standards
are equal; some are more ideal for maximizing opportunities
for CRT than are others. We want to highlight examples of these
standards and examine features that directly and indirectly
align to CRMTasks so that you are equipped to differentiate
standards this way yourself. We also recognize that no educa-
tional environment is the same; teachers, curriculum planners,
and coaches have varying levels of freedom within which they
can create and use tasks in the context of larger standards.

Unpacking and transforming curriculum standards
represent real opportunities to plan for CRT.

Most implemented mathematics activities in classrooms are
driven by local, regional, and national “standards.” The CCSS
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FIGURE 4.1

and Texas Essential Knowledge and Skills (TEKS) are examples of
this. Rigid adherence to standards is often cited by educators
as a major obstacle for creating and using CRMTasks. It might
be helpful to reframe this obstacle as a question: Are there
standards that naturally have greater utility for creating tasks
of demand, relevance, and agency? We think so! Let’s start by
exploring sample standards and provide a brief analysis of how
these standards fit.

Consider these two third-grade Common Core Standards:
CCSS.MATH.CONTENT.3.MD.C.7.B.

Multiply side lengths to find areas of rectangles with whole-number
side lengths in the context of solving real-world and mathematical
problems, and represent whole-number products as rectangular ar-
eas in mathematical reasoning.

CCSS.MATH.CONTENT.3.MD.C.7.D.

Recognize area as additive. Find areas of rectilinear figures by de-
composing them into nonoverlapping rectangles and adding the ar-
eas of the nonoverlapping parts, applying this technique to solve
real-world problems.

In Figure 4.1, we see how these standards look when we cor-
relate them with our model for task-building actions (Figure 4.1:

=Demand, =Relevance, = Agency). This is how
we can evaluate the potential of the standards as a basis for
a CRMTask.

Potential task-building actions of third grade standards

“Real world” contexts are opportunities for relevance

“Real world” can also be a source for empowering

CCSS.MATH.CONTENT.3.MD.C.7.B. students as citizens with critical Agency
Multiply side lengths to find areasof rectangles with whole-number side lengths in the
context of solving real world arid mathematical problems, and represent whole-number
products as rectangular areas in mathematical reasoning.
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“Applying” also provides opportunities to seek connections
to students and community as well as other disciplines and

Lots of focus on reasoning and
multiple representations - Demand

The focus for cognitive demand in decomposing provides opportunities for

CCSS.MATH.CONTENT.3.MD.C.7.D students to reason and use multiple strategies and see big ideas for area
Recognize area as additive. Find areas of rectilinear figures by decomposing them into

non-overlapping rectangles and adding the areas of the non-overlapping parts, applying

this technique to solve real world problems.

“Real world” provides planning room to consider issues
and contexts with potential to impact students and their
communities presently and directly

Planning With Intention and Hope



In our analysis of the two standards, several points stand out.
First, you will notice how both standards outline the kind of
depth in student thinking about the mathematical concept of
area required in the third grade, focusing on big ideas, multiple
representations, problem solving, and applications. This scope
of mathematics content and activity will be important in estab-
lishing demand for tasks.

Second, both standards ask students to solve “real-world” prob-
lems. “Real world” can be thought of as a code word for ensuring
tasks are authentic and engaging. However, it’s also a cliché,
and we wish to push you beyond that. In thinking about the
real world, there is opportunity in planning to consider relevant
issues and contexts that students might directly identify with
and be inspired by. Reframing it in this way allows for oppor-
tunities to create or adapt contexts that are local, known, and
cherished by students.

The term real world also carries opportunities to focus on criti-

cal issues that potentially help students to exercise critical con-
sciousness and responsiveness as citizens. We should

note that many teachers feel hesitancy and sometimes

outright reluctance in exploring student agency as “real

world.” If that describes you, this can be an opportuni- CREATE

ty to investigate your resistance and explore the choic- Find a curriculum standard

fromyour grade level

es you can make to better align your teaching methods ) ;
like the ones previously

with your intentions as a culturally minded and inclu- mentioned. Create a
sive educator. “real-world” context that

authentically reflects how
A common misconception is that real-world contexts f"ai]héf"atlics islcpjf,?ctic?d
are automatically and inherently culturally relevant. in the “real world." Justify

. how the standard helps

Real-world contexts are only culturally relevant if, and promote authentic inquiry
only if, they feature intentional cultural and community and agency.

inquiry and if they target social agency and action. That
is, a culturally relevant mathematics design requires de-
liberate, explicit attention to at least these two dimensions.

Real-world contexts are only culturally relevant if, and
only if, they feature intentional cultural and community
inquiry and if they target social agency and action.

Following are examples of two third-grade tasks that address
the standards described.

Part Il » Practical Approaches for Planning and Creating Culturally Relevant Mathematics Tasks

51




52

CRMTask 1

Arlen loves visiting his grandmother’s house and helping with her backyard. Today his
grandmother Lillie asks Arlen to help her plan a rectangular patio in the yard. How many of
the 1-foot square tiles (called pavers) will she need to make a small patio in the yard where
she can relax? She tells him that the patio will be 6 feet long and 7 feet wide.

a. Howmany pavers (each 1 square foot) will Grandmother Lillie need for her patio?
What is the area of the patio?

C. If Grandmother Lillie has 60 square tiles, describe two different rectangular
patios Arlen can create.

CRMTask 2

Source: Sabrina Bracher/iStock.com

Charlene’s family moved to a rural town where they can raise chickens. She learned that
she needs to have at least 3 square feet per chicken for her chicken coop. She also needs to
have at least 8 square feet per chicken for them to “run” outside the coop. (See drawing of
Charlene’s chicken coop and run. 1 square = 1 square foot.)
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a. AreCharlene’s chicken coop and chickenrun large Coop

Run

enough for 4 chickens? How do you know?

b. Howlargeisthe total area needed for

the chickens?

In the tasks just described, the real-life scenarios center around
students’ lived experiences. In conversations with her students,
the teacher learns about students’ day-to-day activities with
their families. She uses that information to design mathemat-
ics tasks that mirror their experiences. Both tasks satisfy the
Developing dimension as they require cognitive effort and they
are embedded in students’ real-world environment.

Now let’s look at the grade 2 Common Core Standard on op-
erations and algebraic thinking (Figure 4.2). Consider a decon-
struction of this standard through the lens of the dimensions
we have discussed thus far:

CCSS.MATH.CONTENT.2.0A.A 1.

Represent and solve problems involving addition and subtraction.
FIGURE 4.2 o Potential task-building actions for a second-grade
standard

Consider a cultural context for inquiry through
addition and subtraction?
Opportunities to center Agency and Relevance

Represent and solve problems invelving addition and subtraction.

Opportunity for multiple
representations and “doing”
problems of high cognitive
demand

How are addition and subtraction experienced by children and their communities in special

cultural and empowered ways?

The standard in Figure 4.2 is thin, but with some probing, it may
possess opportunities for exploration of several of our dimen-
sions for CRT. We have found two factors in particular that seem
to be apparent within the elaborated standard. First, in crafting
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FIGURE 4.3

an instructional objective, teachers often grapple with select-
ing specific cultural contexts where cultural and sociopolitical
inquiry might make sense in addition and subtraction. Second,
the specificity typically found in a bounded curriculum often
reduces context to trivial conditions.

At this point, one may be overwhelmed with decisions about
content, appropriateness, and interest. The prework to the kind
of design we are referring to involves building from (1) powerful
student and family relationships, (2) deep knowledge about com-
munity and cultures, and (3) an empowerment view (vs. deficit)
toward students and their communities. Think of this as a jour-
ney in which you can grow in competence with time and com-
mitment. The practice of finding the opportunities in standards
is an important emerging step in culturally relevant design and
will undoubtedly improve with practice and earnest intention.

In the next example (Figure 4.3), we consider a grade 4 modular
objective example from the Eureka curriculum:

Express metric mass measurements in terms of a smaller
unit; model and solve addition and subtraction word prob-
lems involving metric mass.

Source: engageny.org

Potential task-building actions for a fourth-grade curriculum objective

Opportunity to ensure Demand

Express metric mass measurements in terms of a smaller unit;

model and solve addition and subtraction word problems

involving metric mass

Opportunity for Relevance and Agency

What cultural context should | use to engage
addition and subtraction?

How does my community/culture use metric mass?
Are there issues in using metric mass?

Are there sociopolitical spaces where units of metric
mass are involved?

In this example, we take note that the task cognitively
requires comparisons of units, modeling opportunities,

IMAGINE

Choose a national/state and opportunity to solve problems. We can also see that
or curriculum standard for there are possibilities in exploring various examples of
B L [ tools or international contexts where the measure of

and analyze for opportuni-
ties for cultural relevance.

metric mass might show up in communities different

How does the potential in from ours (i.e., imperial measures). Comparing
this content area compare differences and familiarity with various cultural contexts
with others? What do you

notice and wonder?

may be possible (if not in context, certainly in teaching).
Problems that depict how the metric mass measurements
show up in everyday living definitely support our need
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for intentional cultural and community inquiry. It is also
important to challenge students with inquiry prompts and
contexts that ask them to think about how personal decisions
and circumstances revolve around the metric system and mass.

Through the examples we’ve given, you may see that the work of
making standards come alive through thinking about culturally
relevant task-building dimensions can be messy. What probably
sticks out is that the default structure of standards seems to, at
best, support cognitive demand with mathematics that is cul-
turally “neutral.” Neutral is a loaded word depicting contexts that
default to the dominant culture. Even with “real-world” word-
ing, there is intentional work to be done by the planner to relate
and embed work around this standard as culturally relevant for
their students. This is why so much of the best-intended curric-
ula we see is not “neutral” but is actually culturally ignorant and
reflective of huge missed opportunities. Something else

that should stick out is the seemingly “messy” overlap of

relevance and agency in some of our notes. This overlap ASK

makgs sense when you pnder;tand that agency in math- What are some additional
ematics can only be achieved in relation to connecting is- considerations for moving
sues and challenges to what is local, cultural, and valued. beyond neutral contexts

One without the other results in a potentially inauthentic and building demand,
relevance, and agency

task context and almost always misses the point of em- it e
bedding student culture and community.

PLANNING TASKS THAT FOSTER HOPE

Reconstructing standards in the way we have outlined is not
enough to build all tasks to lead to powerful, culturally affirm-
ing experiences. So far, what we discussed seems to work well
in situations where planning conditions require strict or man-
aged adherence to curriculum standards. But, increasingly in
our work, we have been asked to help teachers and schools re-
spond to important society and community “shifts” and events
as they happen. In these situations, we must use our teaching to
help respond positively in the moment to support students and
their communities. In the following section, we will introduce
the Hope Wheel, a planning tool for selecting goals to frame
tasks in a positive and affirming way. We will also share exam-
ples of how we have used this tool in our work with teachers.

RESPONDING BEYOND BLOOM

An important role of schools of education and teacher education
agencies is to help teachers unpack curriculum standards. A
common approach is to use Bloom’s taxonomy as the standard
for creating instructional objectives and to apply cognitive
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science research of developmental progressions on how
children learn mathematics. While this is helpful (e.g., knowing
when a child’s brain is developed enough to understand the
concept of place value), planning for CRMT requires a deeper
dive beyond Bloom’s progressions and standards.

FIGURE 4.5 o Bloom’s taxonomy revised for 21st century learners
(Center for Teaching & Learning Excellence, The University of Utah)

describe
define

Source: Center for Teaching & Learning Excellence - The University of Utah. Wheel adapted from
Edutechnology.

As arefresher, Bloom’s taxonomy orders six verbs of learning (Re-
membering, Understanding, Applying, Analyzing, Evaluating, and
Creating) from recalling information (at the most basic level) to
developing new ideas (at the most complex level). Although we
see understanding as being multifaceted and more complex than
a linear progression (a great exploration of the Six Facets of Under-
standing is found in the book Understanding by Design, by Wiggins &
McTighe, 2005), we also believe that planning CRT for today’s class-
room means moving beyond the often spiritless frames of these
classifications into a view that is more holistic and humanizing.

RESPONDING WITH HOPE

The Hope Wheel was created by Dr. Lou Edward Matthews in
2019, with the intention of supporting educators and leaders with
new ways of crafting lesson learning sessions to respond to ra-
cial and social injustice, as well as social crises. The Hope Wheel
(Figure 4.5) is composed of six social response verbs: Love, Pro-
test, Restore, Invest, Inspire, and Create. The verbs were drawn from
themes based on the notion of “strong Black community,” which
includes ways to draw from and build on community wealth,

Planning With Intention and Hope



[2aymador /A1 smaynewnoymmam J1sta 3seard ‘@[aaym 9doH aY3 JO UOISISA I0[0D-[[N] B PRO[UMOD PUR MITA O], ,meo‘somQ

auluo

‘0202 ‘smayizeyy no7 Aq pajeas) :a3inos

‘p|ing "ubisaq -awe.4 "9A1b104 “Ajidwy “aeurwny)|
"ysi|qeis3 ‘auibew| -a3eaouu] ‘Jleday -azibojody -abenjes

a1eal) ~ 9103159y

‘dn pueis ‘dnyeads
3dnuiaiu) 3dnusiq
"9|3uewsIq "1sIsay

159310.d

‘abeinoouy |apon
Jamodw3 "ano

aJidsuy

‘23e1da4ddy

"MO.D) "Ulelulelp "uleisng
‘9ziyyedw3 "adeiquil
1104 3Je) ‘aInunpN

'91e20]||eaY J0JUBN
‘140ddng ‘dn 335

1SOAU| 907

|23ym adoH ayL © Sy 34NDI4

57

Part II e Practical Approaches for Planning and Creating Culturally Relevant Mathematics Tasks


http://www.loumatthews.live/hopewheel

community health and safety, community wisdom, community
love, collective power, and justice (see Matthews, 2018).

In the same way that Bloom’s taxonomy has provided verbs that
teachers can use in their tasks to prompt students to think at
various levels, the Hope Wheel provides teachers with verbs that
can be used to plan for CRMTask experiences for their students.

The Hope Wheel helps us create what we see as “hope” stan-
dards—goals and objectives reimagined for justice and cultural
inquiry. With these verb categories, we want teachers to extend
the process of unpacking standards and using them to design
task goals. Using this information, teachers can select, adapt, and
modify standards and intentions as part of the creation process.

ADAPTING CONTENT STANDARDS WITH HOPE VERBS

One approach is to select an existing content standard and then
use the Hope Wheel to sharpen the focus and build out a con-
text for relevance and agency (remember, standards are often
vague in this regard). Below is an example of this approach in
action, using a fourth-grade state standard.

TEKS Grade 4.13:

The student solves problems by collecting, organizing, displaying,
and interpreting sets of data. The student is expected to interpret
bar graphs.

The standard above requires students to solve problems us-
ing the statistical thinking process. So much of the statistical
thinking process involves using data to make decisions about
resources. When we think of CRT, we envision how students
in community can be empowered to use mathematics as they
stand up for the rights of people. Using the Hope Wheel we can
choose the stand up verb to sharpen this focus even further. Be-
low is a “hope” standard we created by adapting the original:

We will stand up for improved voter booth distribution in a

ASK local neighborhood of the students’ choice, create a bar graph
Choose a content standard from the city’s latest report on voting booth distribution, and
from your grade level. Use prepare a presentation. In their presentation, students will
aprotestverb toadaptit. demonstrate an analysis of the graph’s content.

58

As you can see, this example shows how cognitively de-

manding mathematics tasks can be framed so that they
ask students to interact with their community in a meaningful
way and empower them to take action (Protest). Also note in
the example how we reframe the conversation as “We will” to
denote the solidarity of the teacher with the students.
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Let’s take a look at adapting another content standard.
CCSS.MATH.CONTENT.1.NBT.B.3.

Compare two 2-digit numbers based on meanings of the tens and
ones digits, recording the results of comparisons with the symbols
> =, and <.

This is a very important concept for first-grade students to learn.
Students might use a variety of strategies to compare the num-
bers including using a 100-chart, 10 frames, number lines, and
base 10 blocks, to name a few. Using the hope verb Restore, we
can adapt the standard to provide opportunity for students to
learn another important skill: how to forgive and restore harm
done to classmates when things are done that are unfair.

Over three days, students will keep a class tally of fair and un-
fair episodes that happen in school (in class, at lunch and during

ASK

recess, and/or specials). Each day the class will count their tally Choose another standard

marks and write a number sentence to compare the fair versus

and a different hope verb.
Adapt the standard using

unfair episodes. After three days, students will discuss how to that verb. Remember, it
forgive students or teachers who may have been unfair, and they isnot necessary to use

will write a list of actions to restore the harm done to classmates.

the actual verbin the new
learning objective. Itis the

intention that matters.

CREATING TASK GOALS FROM HOPE VERBS

Another effective way to use the Hope Wheel is to create

or adapt tasks directly. That is, rather than starting with a con-
tent standard as the foundation, teachers can follow a process
that starts with the Hope Wheel itself: (1) choose a hope verb
to set the intention of the task, (2) create a context that illumi-
nates that verb, and (3) choose mathematics content to embed
within this context. Note that aligning with a content standard
is not always possible and may not always be a priority. We have
seen teachers use the Wheel in ways that envision mathematics
classroom environments beyond content. We love this!

Consider Vignette 8.

VIGNETTE 8

Mr. Shah asked students to take photos of mathematics in their
homes and communities during the coronavirus pandemic. Stu-
dentsshared their photos, telling stories of their community arti-
factand how it connected to mathematics. Mr. Shah then created
mathematics tasks using Hope Wheel verbs and connecting the
story/artifact to Common Core Content Standards. The stories/
artifacts allowed his students to learn about one another and the
stories made them personally engaged in the tasks.

TRY THIS!

Choose a hope verb

Then generate a
relevant context

Finally, choose
mathematics
content and embed
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Taking the stories from his students, Mr. Shah used Hope Wheel
verbs to create mathematics tasks. See the examples below:

Source: Tomwang112 /iStock.com

1. Aidenbroughtinaphoto of his grandfather’s vegetable garden. Mr. Shah chose the Hope
Wheel verb Love because Aiden spoke with love when he told the class about how neat his
grandfather kept the garden and how he liked helping his grandfather tend the garden.
Mr. Shah created the following task:

a. Itisclear fromthe photo that there are five rows of tomato plants. Aiden says he
counted about 30 tomato plants. How many tomato plantsare in each row?

b. How doesa family garden contribute to the household?

C. Inadditionto growing tomatoes, Aiden’s grandfather also has carrotsin his
garden. What favorite dish can Aiden and his grandfather cook with these
vegetables?

d. The Common Core Content Standard Mr. Shah chose was 3.0A.A.4—Determine
the unknown whole number in a multiplication or division equation relating
three whole numbers.

2. Eva'sphoto of her fireplace at home made Mr. Shah think about the different shapes
we see all around us. When Eva spoke about the mathematics of the fireplace, she
said the bricks created a pattern. Mr. Shah thought about the Create verb to have his
students use their own creativity to design a pattern of their choice.

The task: You are a designer and your neighbor asked you to create an interesting design
for his new floor. If someone asked you to describe the design, what would you say are
the attributes of your design?

Although Mr. Shah didn’t readily find a Common Core Standard
to “fit” this task, he knows that some students will undoubtedly
choose geometric terms to describe the attributes of their de-
sign. He plans to use that vocabulary to jump-start a lesson on
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the following Common Core Standard on reasoning with shapes
and their attributes.

CCSS.MATH.CONTENT.3.G.A.1.

Understand that shapes in different categories (e.g., rhombuses,
rectangles, and others) may share attributes (e.g., having four
sides), and that the shared attributes can define a larger category
(e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares
as examples of quadrilaterals, and draw examples of quadrilaterals
that do not belong to any of these subcategories.

Another example of using the Hope Wheel is to start with a
common occurrence in school or the community, choose a verb
from the Wheel, and create a mathematics task appropriate for
your grade level. We started with the scenario of a student who
never eats in the cafeteria because they don’t serve food that
she likes. We created the following task in response to Belén’s
problem using the verb Protest.

Belénisastudentin Ms. Allen’s class. The cafeteria at school doesn’t serve any food she likes.
She wants to find out what her classmates think, so she took a survey of their favorite foods
in the cafeteria and tallied the following results shown in the table.

FOOD TALLY COUNT
Pizza HH -
Spaghetti with sauce [
Chicken nuggets +H
Hot dog HH ]

Pancakes with syrup 1]

PB & J sandwich [

a. Belénwantsto use this survey to convince the school to switch one of the foods
for her favorite food, a torta. A torta is a Mexican sandwich. Which food should
the cafeteria switch for a torta? Explain why you would switch a torta with one
foodin the table.

b. Make abar graph showing your new results. Use a title, labels, and a scale to
count by ones.
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No curriculum, standards, or wording will lead to the automatic
creation of CRT without powerful new thinking about the na-
ture of mathematics, who it is for, and what it can be used for.
We believe that the Hope Wheel provides for such thinking.
What should be taken from our use of the Hope Wheel and our
deconstructing of content standards is that planning work for
CRMTasks begins with careful and deliberate attention.

No curriculum, standards, or wording will lead to the automatic
creation of CRT without powerful new thinking about the nature
of mathematics, who it is for, and what it can be used for.

Summary and
Discussion Questions

We stated in our introduction to this chapter that planning begins with
intentional goals, and then explored how to analyze a local, state, or
national content standard to find opportunities for CRMTasks. We later
emphasized that this planning involves building from (1) powerful stu-
dent and family relationships, (2) deep knowledge about community
and cultures, and (3) an empowerment (vs. deficit) stance toward stu-
dents and their communities. We ended the chapter with an introduc-
tion to the Hope Wheel, which, like Bloom'’s taxonomy, can be used to
further adapt standards, using hope verbs to frame tasks in a positive
and affirming way. In our next chapter, we will look at creating contexts
for cultural inquiry. Before moving on, use the questions below to con-
sider how you can use the tools and ideas presented in this chapter.

1. Asyou begin to put into practice the ideas presented in this
book, consider the following questions when planning a CRM-
Task for your classroom. What are your intentional goals for your
task as it relates to relevance and agency? How is it based on an
empowerment stance?

2. What experience do you want your students to have as a result
of being engaged in the task, beyond the mathematics?

3. What verb from the Hope Wheel best describes your in-
tent, and why?

L. Asstatedinthischapter, the term real world carries opportuni-
ties to focus on critical issues that potentially help students to
exercise critical consciousness and responsiveness as citizens.
What are some adjustments you need to make to your teaching
methods to align with this focus?
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CHAPTERS

Creating Contexts
for Cultural
Inquiry

In this chapter we will explore creating contexts for cultural
inquiry. We will:

® Use a cultural inquiry process to emphasize caring
and belonging

® Explore student interviews to build cultural contexts

® Explore Community Walks to build cultural knowl-
edge for contexts

® Explore using children’s literature to build from cul-
tural knowledge

® Explore using cultural artifacts as a source of mathe-
matical knowledge

It was not uncommon in later observations of Marie’s class to see
a mix of both traditional and nontraditional approaches to teach-
ing, but in these early observations this was not the case—her
method of teaching was predominantly traditional and strictly
tied to the text. This meant there was usually very little room for
exploration of students’ ideas and strategies. She would later tell
me that as her comfort level increased so did her ability to incor-
porate students’ perspectives into the lesson. . . . Marie shifted
focus as she began “connecting” by using an illustration that
she believed to be familiar to the students, customs duty and the
importation of goods into Bermuda.

—Matthews (2003, p. 75)
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Demand

Agency

Relevance

This conversation with Marie illustrates a journey of “letting
go” of the reliance on cookie-cutter ideas to “let in” the world
of the student. In the previous chapter, we saw that standards
typically provide attention to cognitive demand but offer little
or vague support for creating contexts that prompt students to
inquire deeply about what’s valued and loved in their communi-
ties. Cognitive demand should not be the sole or privileged mea-
sure of rigor. Here, we pause and challenge you to consider how
the words rigor and challenge are often synonymous but used
without cultural ways of knowing. We advocate for centering
relevance (task-building action 2) as a part of your design skills.
This is as much a matter of the heart as it is of the head. In this
chapter, we give deliberate attention to inquiring about the cul-
tural brilliance and wisdom of children and their communities.
We focus on this inquiry as the central source of mathematics
activity by exploring five approaches to building authentic con-
texts for tasks. We’'ll discuss what each approach means and
explore examples where it is applied to build inquiry contexts.

Cognitive demand should not be the sole or privileged measure of rigor.

EMPHASIZING WE CARE/WE BELONG
TO CREATE CULTURAL INQUIRY

One of the simplest ways to think about cultural inquiry-based
approaches is to reflect on a common model given to teachers
for promoting inquiry with young learners. Cultural inquiry
draws from inquiry-based learning, which actively positions
students at the center of the learning process. In elementary
classrooms everywhere, familiar posters of “I notice, I think,
I wonder” are hung in an effort to prompt both students and
teachers to open up their thinking routines to inquiry.

I notice...

I think...

| wonder...

Source: EasyBuy4u /iStock.com
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In the inquiry process, students are given a sufficiently open-
ended problem and asked “what do you notice?” to launch their
thinking about mathematical ideas. As they process and strate-
gize, it is helpful to encourage them to communicate their notic-
ings/wonderings. You can see this in the following task launch
excerpt taken from a popular elementary curriculum module:

Teacher: [Call students to sit in a circle on the carpet.] “l was looking
at my pencil box this morning, and | was very curious about how
long it might be. I also have this handful of centimeter cubes, and |
thought I might be able to measure the length of my pencil box with
these cubes. Does anyone have an idea about how | might do that?”

(EngageNY Grade 2 Module 2 Lesson 1, p. 10)

Notice the elements of inquiry as the teacher prepares for stu-
dents to notice the cubes, the vocabulary, the pencil box context,
and the problem scenario. The task of having students guess
how centimeter cubes might be used to depict length is open
enough to generate student creativity, curiosity, and analysis.

Consider a different problem that is less intentional in terms of
inquiry, but a good example of having sufficient challenge for
noticing and wondering. This task prompts students to think
about the concept of recurrent earnings in a way that might re-
late the problem to class life, and then asks them to write an
equation to represent the situation.

The Parkers organize a family trip to the Black Cowboy Museum. The cost
of the road trip including gas, accommodation, and food is $975. The
Parkers agreed that their two daughters would raise half of the funds
for the trip that is six weeks away by braiding hair and walking dogs.

® Howlong would the girls take to raise the money based on
the money they could make from the activities? Present
as many options as possible based on your neighborhood
and skills.

®  Writean equation to represent this situation.

In the two examples above, both context and prompts require
students to notice and wonder. But we wish to push on your ex-
pectations for inquiry even further. We can extend the inquiry
process by asking: Why should we care? How are we connected
to the context? In doing this inquiry, are we able to respond and
connect to our community and each other?
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In Figure 5.1, we revisit the inquiry process with the empha-
sis on prioritizing cultural inquiry as a “we” endeavor (“we” =
teachers, students, and community). The “we” is used inten-
tionally and forces a repositioning for teachers in how they see
both community and culture. It requires us to ask first: “How do
[ feel about the people in front of me?”, “How am I to show up in
their community?”, “What does the community care about?”,
and “What values and aspirations are apparent in this com-
munity?” A trivial or incomplete approach to asking questions
of caring would focus solely on students and might only lead
teachers to brainstorm a list of individual student interests, but
considering student interests alone does not accomplish CRT.

FIGURE 5.1 o Approaching cultural inquiry from a “we” perspective

We Care/

We Belong

We We We
Notice Wonder Respond

A trivial or incomplete approach to asking questions of caring
would focus solely on students and might only lead teachers to
brainstorm a list of individual student interests, but considering
student interests alone does not accomplish CRT.

We can expand our understanding of the “we” focus of cultural
inquiry by considering the list of context design questions and
examples in Figure 5.2.

FIGURE 5.2 o Questions for cultural inquiry

INQUIRY ELEMENT DESIGN QUESTIONS WE ASK FOR CULTURAL INQUIRY

We Care/We Belong

We Notice

We Wonder

We Respond

How does this context and prompt affirm how children and teachers belong
and identify as part of their collective (as well as individuals)?

How might this task focus and highlight powerful aspects of community/
culture?

How can this task deepen how we understand ourselves, our culture, the
community, and the world around us? How does this task focus on how our
culture/community is valued and respected?

How can this task model care, love, and respect for our community and
culture? How can this task draw from and illuminate the beauty and wisdom
of my students, our community, and culture in ways that have been hidden
orignored?
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In focusing on “We Care/We Belong,” we are intentional about
using words of care and affirmation while rejecting deficit
views and incorrect or harmful ideas about who children are
and what their communities value. For example, Mrs. Wagner
learned from her students that they value the time they spend
with their families. One student in particular was very excit-
ed to tell her about spending time with her grandparents every
year during their annual family reunion. Mrs. Wagner decided
to use this information in the following problem instead of her
original idea of going on a camping trip, which is something she
does with her family but which she discovered is not an experi-
ence many of her students share or value.

Nia is excited to travel to Virginia to participate in her annual family reunion. There are 58
family members in attendance this year, including her grandparents who are elders of the larger
Blackwell family. Use this table to calculate the average age of the family membersinattendance.

FAMILY AGE RANGES INDIVIDUAL AGES
Children 0-10 1,3,5,6,6,8,8,9,9,10,10
Teens 11-18 11,11,11,12,13,14,14,15, 16,18, 18
Young Adults 19-29 19, 20, 21, 25, 26, 27, 28, 28, 29
Adults 30-59 30, 32, 34,39, 40, 40, 40, 46, 50, 52, 55, 55
Seniors 60-79 61,62, 63,65,65,68,70,73,74,75,78,78
Elders 80+ 82,83,86

In focusing on “We Care/We Belong,” we are intentional about using words
of care and affirmation while rejecting deficit views and incorrect or
harmful ideas about who children are and what their communities value.

CONDUCTING STUDENT INTERVIEWS
‘TO BUILD FROM STUDENT CULTURE

In the following section, we share examples of how this work
of building from culture might occur. In one of our courses, we
asked a group of teacher candidates (TCs) to reflect on ideas
about how they would write CRMTasks and lessons. The TCs
had been learning about CRP, and to put their new knowledge
into practice, they participated in an activity to learn more
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ASK

What was your first
experience learning
about culturally relevant
teaching? When did you
first experience culturally
relevant teaching for
yourself? Describe the
experience.

68

about an individual student. The goal was to have them consid-
er how they would use the information about the studentin a

mathematics lesson.

“Getting to Know You” Student Interview

[Shortened and modified from Foote et
al. (2015) Mathematics Learning Case
Study Module]

Overview of Assignment

There are several purposes of this interview.
The firstis to find out more about the student,
including student interests, activities the
student engages in outside of school, and
what the student identifies as activities at
which they excel. You might find out, for
example, what kind of activities the student
engages in in the community with their
friends and family (e.g., does the student
play soccer at a local park, does the student
go to a community center, where does the
student shop, etc.). The second goal is to
identify places, locations, and activitiesin the
community that are familiar to the student,
and to find out what they know about
potential mathematical activity in those
settings. These could include locations in the
neighborhood immediately surrounding the
school (e.g., places that are more or less in

walking distance), locations/settings in the
neighborhood in which the student lives (if
that differs from the community surrounding
the school), as well aslocations/settingsin the
broader community with which the student is
familiar. A third purpose is to find out more
about the students’ ideas, attitudes, and/or
dispositions toward mathematics.

Conducting the Interview

Select one student from your practicum
classroom who is different from you in
one or more sociocultural ways (e.g., race,
socioeconomic status, home language; do
not select only on the basis of difference in
gender) and who seems to you to struggle at
least somewhat with mathematics. Conduct
an interview with this student and in a one-
page reflection introduce your student,
explain why you selected this student, tell
what you learned about the student, and
present your ideas of how you can use the
information you learned about the student
to plan a mathematics lesson.

In preparing these new teachers to write a culturally
relevant lesson, in addition to conducting the student
interviews, they also read scholarly articles on CRP and
teaching mathematics for social justice. Many of them
reported that the readings were the first time they heard
of these topics. Prior to these readings, the teachers rec-
ognized that they needed to take student interest into
consideration when writing lessons; however, they were
unaware that culture could—and should—play a part.

The quality of lesson ideas that resulted from the student in-
terviews varied greatly in terms of the teacher’s ability to and/
or comfort with incorporating cultural referents into a math-
ematics lesson. Some teachers focused on superficial factors
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they learned about the elementary school student, while other
teachers learned detailed information about the student to in-
corporate into a mathematics lesson. Vignette 9 is one teacher’s
reflection on how they could incorporate information about a
student into a mathematics lesson.

VIGNETTE 9: GETTING TO KNOW A JAMAICAN AMERICAN STUDENT

(ALL NAMES ARE PSEUDONYMS)

The student that I interviewed was such a joy to converse with. His name was Brandon
and heis in third grade. He is Jamaican and comes from a very hardworking family. His
motherisa nurse for the elderly, while his father works in insurance. | selected this stu-
dent because heissointelligent for his age and always carries himself in such a humble
way. | am his aftercare teacher, so | see him multiple times a week. There are many
comparisons between Brandon and myself; for starters, we are each of a different race.
I am a Caucasian American female while he is a Jamaican American male. His father has
aJamaican accent, whereas mine does not. Also, | am more than double his age. Other
than that our family background seems to be pretty similar. For example, my mother is
also an insurance claim adjuster like his father.

Ilearned from Brandon that he loves to play with cars and play on the playscape in his back-
yard. He is very active and enjoys always being on his feet and moving around. His dispo-
sition toward mathematics is that he finds it challenging at times. His father and mother
both aren’t strong in mathematics either, so when it comes to homework time, it can be
challenging for Brandon to get help and answers from them. During class time, his teacher
makes it fun and engaging to learn mathematics. He says the only challenge is when he is
alone doing mathematics and stumbles on problems he can't solve without guidance.

| can use the information that
Brandon provided me to plan
a mathematics lesson through
understanding his need for extra
help and also guiding him through
words of encouragement.
Brandon is able to succeed better
with mathematics when he is
receiving one-on-one help versus
classroom mathematics times

Source: FG Trade/iStock.com when other students are asking
for help as well. Even though his teacher engages him and helps him when needed, I still
would provide and find the time to have one-on-one conferences with him. This way, |
can gauge the area of mathematics he thrives in versus struggles with, so he can learn,
progress, and succeed.
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REFLECT

What did you learn
about Brandon that
couldbe usedtoplana
lesson from an asset-
based perspective and
that builds from the
student’s culture?

In Vignette 9, the teacher plans to use the information she
learned about the student to support him in learning math-
ematics. Although the teacher is being thoughtful about the
student’s needs, she is planning a lesson from a deficit per-
spective. Her focus is on what the student does not know.

In Vignette 10 another teacher writes about how they
plan to use the information to create a lesson by utilizing
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community and cultural knowledge.

VIGNETTE 10: GETTING TO KNOW ASTUDENT WHOSE FAMILY OWNS ALOCAL

BUSINESS (ALL NAMES ARE PSEUDONYMS)

linterviewed a nine-year-old male student in fifth grade named Ibram. He is Syrian and
Muslim, which is very different from me because | am Puerto Rican and Catholic. He
speaks Arabic at home and | only speak English at home. Ilbram has three sisters and
one brother, but they are all much older than him. His brother is closest in age to him
and theyare 10 yearsapart! | grew up with one sisterand we are 2.5 years apart. | found
this student because he is my friend's little brother and | realized he would be the per-
fect person tointerview because we are so different. This student lives in Bridgewater,
where | grew up as well, but we live in very different areas of Bridgewater, so our expe-
riences are still different.

Ilearned that Ibram likes to cook, play with Lego®, read, and do karate in his spare time. |
don't have aninterestin any of these things, which continues to show me how different
we are. The one thing that we have in common, besides living in Bridgewater, is that our
favorite subject is mathematics. loram’s family owns a few gas stations in Bridgewater,
so mathematics is a big part of his life. He likes to help his parents and siblings at the
cash register doing mathematics. He is very aware that mathematics is all around us
because his family has to do mathematics on a daily basis. It was clear while talking to
him that he only thinks about money when thinking about real-world mathematics.
When | asked about mathematics in school, he only mentioned the four operations—
addition, subtraction, multiplication, and division. This makes me think that he thinks
these are the only aspects of mathematics. loram feels very confident with his mathe-
matics work, but he struggles with long division.

Using the information | learned about Ibram, | would create a long division lesson. loram
doesn’t really struggle in mathematics, but long division was the one thing he said he
didn’t enjoy. | feel it isimportant for students to see themselves represented in math-
ematics, so | would review the steps to long division and then do word problems with
the students that relate to Ibram’s life. Every student gets excited to see themselves in
word problems, and it makes them more dedicated to solving them. There are plenty
of word problems | could create using common issues in a gas station. | could create a
problem with money because that is what Ibram seemed to be most familiar with.
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Going back to Brandon, the Jamaican American student

highlighted in Vignette 9, you were asked to consider REFLECT
planmng‘a lesson frpm an assgt—based perspecFlve. Did e s
you consider that his mother is a nurse and his father and 10. How are their
is an insurance adjuster? Both jobs require mathemati- aPPdroaChes tousing
cal thinking. Whether or not this “mathematics” is done student Interview

. . . . information similar/
on paper like in school, you could use information from different? What
nursing like medicine doses and information from in- recommendations

would you provide to

surance like basic statistics. The idea is to empower the
eachteacher?

student by “noticing” how his mother and father might
actually be quite smart in mathematics but may not be
familiar with how we are thinking about mathematics in
today’s classroom. The student could be encouraged to ask his
parents how they might use mathematics, and he could show
them how he does mathematics. This goes back to the “We No-
tice” question of how a task can highlight powerful aspects of a
student’s community/family.

The teacher in Vignette 10 did a better job than the teacher in
Vignette 9 at connecting to the student’s community/culture,
particularly with regard to his family. Starting with information
about the student’s family business was a great way to reinforce
the student’s already positive mathematics identity. One thing
we would recommend for this teacher is to help the student
understand that what he does with his family is mathemat-
ics and what he does in the classroom is also mathematics, so
that the student doesn’t see these as separate ideas. This would
also help him to see that mathematics is about more than just
money. When not asked to do so, it seems that neither of these
teachers thought to include critical aspects of community life or
local issues (recall task-building action 3—agency).

Other information that teachers used from student interviews
included sports (e.g., basketball, football, gymnastics, soccer),
video games and toys (e.g., Fortnite®, Lego blocks, superheroes,
etc.), creative arts (e.g., drawing, singing, dancing), outside
activities (e.g., trampoline park, playing tag with siblings and
friends), reading, playing with animals, and other student in-
terests. We should be reminded here that focusing on students’
interests alone does not accomplish CRT; however, it is a start-
ing point for these TCs.

CONDUCTING COMMUNITY WALKS
TO BUILD COMMUNITY KNOWLEDGE

Another assignment to assist teachers in learning about their
students is a Community Walk, which is a highly effective
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strategy for building from community and cultural knowledge
and wisdom. We talked about this briefly in Chapter 1 and
offered the Community Walk Checklist (Figure 1.3) as a tool to
help you notice the differences and similarities between your
school’s community and the one in which you may live. We
will now dive deeper into the rich possibilities of conducting a
Community Walk.

An important activity for CRMT is designing mathematics contexts,
prompts, and inquiry from culture and community sources. The Com-
munity Walk assignment is a great way to move beyond learn-
ing about students’ interests and connect learning to a more
meaningful understanding of their lived experiences. Exploring
community funds of knowledge also provides greater opportu-
nity to address the critical aspect of CRP in mathematics les-
sons. The instructions for the assignment can be seen below.

Community Walk Assignment

1.

Visit one or more locations in the community surrounding your school. It is
important that you are willing to walk off of the school grounds. Select locations
that are familiar to students (e.g., places that draw families in the community,
social hubs).

During your visit, look for and document evidence of mathematics. If possible,
talk to individuals who work/play/shop in the setting about how they use
mathematics. Take/draw pictures and field notes. Identify how each picture
or experience you document provides evidence of mathematics. During your
visit, refrain from making judgments about the neighborhood. The goal of
the Community Walk is to learn from the community and identify resources
for future lesson planning. It is also a time for you to confront stereotypes or
assumptions you may have.

If you have the opportunity, show students from your field site your photographs

and have them tell you what they know about these places and, if relevant, what
they (or their family) do at these places (especially if it involves mathematics).
You will be amazed at how much more they will share with your photos in hand!

Teachers were given this assignment in an effort for them to
both connect to their students’ community and learn about the
various ways mathematics is used in the community. This is to
help students see that mathematics is all around them and that
people in their community are doers of mathematics. Below are
examples of two Community Walks conducted by teachers and
their different responses to the visits.
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VIGNETTE 11: COMMUNITY WALKIN LITTLE POLAND IMPROVE
(ALLNAMES ARE PSEUDONYMS) Vignette 11isagreat
first try at accessing
cultural knowledge and

many Polish restaurants and shops. One of the most well-known  wisdom. What could

you do toincorporate
acritical stance using
authentic Polish food, especially its pierogies. Also, you can find  theinformationin the

. i . . vignette? What are
the Syrena Bakery, which sells traditional Polish food ranging from adgditional erestaTEEn

bread to pierogies. In the heart of Little Poland is Sacred Heart Par-  haveand might research
. . . . . . about the community?
ish, a Polish American Roman Catholic Church. While exploring the

| explored an area of town called Little Poland. Within this area are

restaurants in this area is Star Restaurant, which is known for its

area, | noticed a lot of signs and advertisements written in Polish. It

amazed me that within only a six-minute drive from my house | would find this much
culture that I didn't know existed. This experience also made me think back to my time
working at the local elementary school. I did not realize there was such a strong Polish
heritage in my new city. | wish | knew before so | could have been more aware of what
backgrounds were in my classroom.

Toengage my studentsin learning about Little Poland, | would create a culturally relevant
mathematics lesson related to currency. The lesson would begin by having my students
go shopping at the bakery to buy some authentic Polish food. The students would be told
how much money they have to spend, but using American currency. The prices for the
food at the Syrena Bakery would be in the zloty, the currency used in Poland. Students
would need to determine what they could buy using the American dollar. Students would
know that 1 Poland zloty is equal to 27 cents. Students would practice converting money
with their multiplication and division skills. Through this activity, students will also get
the chance to become more aware of Polish food and culture!

Looking back at Figure 5.2 we could ask the following question
to help us better utilize the information gathered from the pre-
vious Community Walk: “How can this task model care, love,
and respect for our community and culture?” Vignette 12 is a
Community Walk activity that delves a little deeper into a com-
munity issue by incorporating critical components for students
to consider.

VIGNETTE 12: COMMUNITY WALK TO THE SUPERMARKET (ALL NAMES ARE
PSEUDONYMS)

| visited various locations in the community surrounding Beardsley Magnet School. One
of the locations that | took a picture of was called Amigos Supermarket. From research-
ing online, I learned that the market is based on Hispanic culture and also sells takeout
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food that is cooked Puerto Rican style. This market is quite small, but it isan important
part of the community because there is a large Hispanic population within the sur-
rounding community of the school. This market provides evidence of mathematics be-
cause to obtain the goods within the market, one must have the appropriate amount
of money to be able to make a purchase.

As | mentioned before, the supermarket is quite small and the parking lot can barely
fit three cars. The aisles are very narrow such that one person being in the aisle can
make it so there is no room for another to pass by. In comparison to large chains of
supermarkets, such as Stop & Shop®, an investigation can be conducted as to how the
amount of money that a business has affects the size of the building, parking lot, adver-
tising, the prices they put on the same items, and so on. To carry out this investigation,
students would need to determine the area of Amigos and Stop & Shop buildings and
parking lots. Students would also determine items that are sold in both stores, but are
of different prices. From comparing prices of the same items, students would make
comparisons as to which store has higher prices.

From the data that the students collected, they can determine which store they think
most people in the community would want to go to and why. They could also discuss
other factors that might affect the store that customers choose to shop. One of the
other factors that students could investigate is that both stores sell prepared food for
people to eat. For example, Amigos sells rice and beans and various meats for takeout
while Stop & Shop has a café where people can buy coffee and various foods to consume
within the store. The students could compare the prices on the menus and the amount
of options on the menu for customers to choose from, which may lead to a customer
being more inclined to go to one store over the other.

Although both Community Walk scenarios involve money, Vi-
gnette 12 introduces a critical component by having students

compare prices and menu options as well as discussing why

community members might choose one store over the oth-
er. Students might recognize that their families patronize the

smaller local store because it carries more traditional foods
their family likes, or they know the owners, or even because

of proximity to their homes. In that case, the idea is that big-
ger isn’t always better. In Vignette 12, we answer the question

from Figure 5.2, “How does this task focus on how our culture/

community is valued and respected?” In small communities, lo-
cal businesses are valued because they tend to engage with the

community on a local and more personal level than the larger

chain stores.
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USING CHILDREN'’S LITERATURE TO
BUILD CRMTASKS

Children’s literature is a great way to introduce children to
mathematics all around them. Children love reading books and
having books read to them, and many schools have a literacy fo-
cus in the elementary grades. Many teachers are aware of chil-
dren’s literature books that have a mathematics focus and how
to utilize mathematics stories in read alouds. We have experi-
ence with cult favorites like The Very Hungry Caterpillar by Carle
(1969), The Button Box by Reid and Chamberlain (1995), The Greedy
Triangle by Burns and Silveria (1994), and many many more.
But we also want you to see literature as a potential tool for
engaging in cultural inquiry. There are many benefits to using
children’s literature to make connections to mathematics. This
strategy can be used to create an interdisciplinary lesson, con-
nect mathematical concepts to the real world, and as students
love stories, they can sometimes see themselves reflected, they
can be transported into different spaces and learn about others,
and they can make-believe.

In this section, we want to focus on using children’s literature
that is culturally diverse and not necessarily already centered
on mathematics. We’d like you to consider books that are fo-
cused on historical, cultural, and social events to target student
identity and agency. We want to suggest selecting stories that
connect to students’ real lives. For example, you might choose
City Green by DiSalvo-Ryan (1994), a book about a neighborhood
that decides to make use of a vacant lot in the middle of their
block. The book features a girl named Marcy who many children
might relate to. The applicable mathematics content is area and
perimeter. The social context is beautifying your community
and growing your own vegetables. Even more, the book shows
how Marcy and her neighbors were empowered to go to their
city hall to ask for a permit to use the vacant lot. The communi-
ty worked together to clean the lot and plant the vegetables, and
they also showed kindness to their elderly neighbors by provid-
ing them with vegetables from the garden. This book is a great
way to explore mathematics but can also be used as a spring-
board to discuss relevant social justice issues in your students’
communities. In Figure 5.3 we offer several other ideas of how
to use children’s literature to introduce or explore mathematics
concepts. In choosing the literature, you should consider books
that have diverse characters, diverse stories—especially those
that inspire—and authors of color and female authors.
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FIGURE 5.3

CHILDREN'S LITERATURE AND
MATHEMATICS CONTENT

One Hen by Milway and Fernandez
(2008)

Mathematics content: Currency
conversions, money amounts, and
growth patterns (number of hens)

The Have a Good Day Cafe by Park
etal. (2005)

Mathematics content: Fractions
(recipes), money amounts, and
decimals

1Am Enough by Byers and Bobo
(2018)

Mathematics content: Time, indirect
measurement (tree, mountain),
numbers on number line (rope), skip
counting (double dutch), and many
more

Maybe Something Beautiful: How
Art Transformed a Neighborhood by
Campoy et al. (2020)

Mathematics content: Area (brick
walls), perimeter, and volume (paint)

I'ma Brilliant Little Black Boy! by
Drummond et al. (2016)

Mathematics content: Money, large
numbers (stars in the sky), addition
(points in basketball), and many
more

Children’s literature and mathematics

STORY AND CULTURAL RELEVANCE

This book is about a young boy named Kojo who lives in a small
village in Ghana with his mother. The people in Kojo's village would
save up money together and each family would have a chance

to use the money when it was their turn. It was Kojo's mother’s
turn and after using the money for what she needed, she has a
few coins left over. Kojo decides to buy a hen with the money

so that he and his mother can eat and sell the hen’s eggs. After
selling eggs for six months, Kojo has enough money to buy two
more hens and after a year he has 25 hens! Eventually, Kojo saves
enough money to go back to school. He uses his education to
pursue his dreams of having his own farm.

Cultural relevance: Focus on collective agency. The village people
worked together to help each family succeed.

Grandma comes from Korea to live with her family in America.
Although she misses her homeland, she is glad to help out
watching her grandson. She loves making soup and other yummy
Korean foods. The family owns a food cart where they sell

pizza and hot dogs. To get more customers, Grandma and her
grandson make a plan to change the menu to include some of
her yummy Korean dishes. It works!

Cultural relevance: Blending of cultures, pride in your culture

lam Enough is told from the perspective of a young girl who
talks about her many identities. She makes positive declarations
about the many things that make her unique and special. The
book promotes self-acceptance and inclusion through beautiful
pictures of diverse children.

Cultural relevance: Identity, inclusion, agency, and joy

Mira’s neighborhood was gray and depressing. She met an artist
and together they began to paint murals on the gray bricks
around her town. The neighbors joined them with paintbrushes,
music, and paint. The color brought them joy.

Cultural relevance: Community action and joy

This book tells the story of Joshua, a kind and brilliant little Black
boy. Joshua's mother tells him he is brilliant like the stars in the
sky. Throughout the book, Joshua tells us about what makes him
brilliant. He is an artist, a poet, a basketball player, a superhero,
and a business owner of alemonade stand. Joshua can inspire
other children to give their best to be who they want to be.

Cultural relevance: Agency, identity, and kindness

We reminded you about some favorites that we've used in the
past to make connections between mathematics and children’s
books that we have in our classrooms and school libraries. Many
of our old favorites, however, were not very diverse and often-
times depicted people of color and more specifically Black people
in deficit terms. The books we offered in Figure 5.3 provide some
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broadening of the stories we have to choose from today. These
stories highlight the strength and resilience of diverse people in
the United States and beyond. In addition, the stories offer more
diverse contexts to create cultural inquiry in mathematics tasks.

USING CULTURAL ARTIFACTS AS
A SOURCE OF MATHEMATICAL
KNOWLEDGE

A fourth approach to creating mathematics tasks from culture
isin finding a particular cultural artifact or tradition and gener-
ating inquiry around whether this particular notion is currently
useful, particularly in thinking about culture across local con-
texts. An example is given in Figure 5.4 based on the Ishango
Bone, discovered in the present-day Democratic Republic of the
Congo, believed to be around 25,000 years old and widely consid-
ered to be the second-oldest mathematics artifact in the world.

FIGURES5.4 © Mathematical Treasure: Ishango Bone*

Source: © Royal Belgian Institute of Natural Sciences. All rights reserved.

*See Resources, page 129.

Students examine the Ishango Bone, the second-oldest mathematics artifact in the world,
discovered in the Democratic Republic of the Congo. As they explore the bone through
pictures and video in groups, they are asked to imagine the possibilities of what it could
have been used for. Students are then asked to explore and discuss the many things African
and African American people have created in mathematics and are challenged to discover
more “hidden figures.” Students can also brainstorm common community activities involving
objects that might need measuring or counting, and “create” a community bone to measure/
count something they love.
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IMAGINE

Brainstorm how you
might use the figure of
the Ishango Bone with
your students. What do

This example is one of cultural inquiry, but it goes further in focus-
ing on the contribution of African culture to mathematics. Similar
tasks could be created around the many examples available of In-
digenous and ancestral mathematics (consider the Peruvian quipu
and the Chinese abacus). This focus stands in contrast to tradi-
tional mathematics emphasis that does not take into account the
contributions of non-European communities to mathematics. We
see this as an empowerment notion and a way to affirm the value
of Black, Indigenous, and other nonwhite cultures in math-
ematics creation. In the Ishango Bone example in Figure
5.4, the task tackles an important cognitive focus of most
third-grade curriculum expectations—place value and
number and operations. But perhaps more important, the
task opens the door to conversation and probing around the

you notice/wonder about exclusion of non-European knowledge in mathematics. By

the mathematics, the

people, and the use of this

“counting” instrument?

examining the history and relevance of the Ishango Bone,
students can begin to unravel a hidden, inclusive, and more
expansive history of mathematics.

FIGURE 5.5 o Notches onIshango Bone*
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Source: The State University of New York at Buffalo. All rights reserved.

Row (c)

*See Resources: Mathematicians of the African Diaspora, page 129.

Taking a closer look at the Ishango Bone (Figure 5.5), archaeolo-
gists found groups of notches in three columns. A possible pattern
for the first row of numbersis: 10-1,20-1,20 + 1 and 10 + 1. What
is the significance of 10? What is another possible pattern for the
first row? At first glance the number patterns on the Ishango Bone
might seem pretty basic or even random. However, when we con-
sider the era of the bone (ca. 17,500-20,000 BCE), we must ask our-
selves, who are these people who created a number system using
“base 10,” prime numbers, and possibly doubling—all of this before
paper and pencil were invented and before formal schooling? Who
are the children in today’s classrooms who need to learn about the
complex thinking that was emerging in African nations in addition
to Egypt? The answer is certainly African American children, but
in essence, all children benefit from learning about the contribu-
tions of all people to mathematics. This helps us answer the cul-
tural inquiry question in Figure 5.2, “How can this task draw from
and illuminate the beauty and wisdom of my students, our com-
munity, and culture in ways that have been hidden or ignored?”
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Summary and
Discussion Questions

In this chapter, we looked at cultural inquiry by attending to
students’ culture and community as a foundational basis for creating
mathematics tasks. We moved away from the individual “I" to a space
that embraces our collective community of “we.” This process is
multifaceted, and there are many factors to consider in this “We Care/
We Belong” approach. To assist you in the process, we shared stories
of several teachers’ experiences with interviewing students and
walking the community to learn about their students, both of which
are effective strategies to help teachers form authentic relationships
with students. In addition, investigating cultural artifacts and ancestral
mathematical knowledge helped these teachers to expand the history
of mathematics. With some inquiry of their own, teachers can deepen
their understanding of their students’ lived experiences and funds of
knowledge as a resource for their teaching, shifting their focus from
the mathematical complexity component of cultural inquiry to the
cultural complexity of the mathematics tasks they create. Before
moving to the next chapter, where we will provide a process for using
the cultural inquiry model to design mathematics tasks that attend to
cultural complexity, consider the following questions:

1. Conducting a student interview is a good way to begin to un-
derstand students’ lived experiences. When developing your
questions, how can you go beyond superficial ideas about their
culture and community? What kinds of questions can you ask,
or what topics can you choose, to accomplish this? Why? What
powerful aspects of community/culture could you highlight
with tasks taken from that topic (“We Notice”)?

2. We suggested taking a Community Walk to determine funds
of knowledge in your school’'s community. How can you use
this acquired knowledge to deepen what you understand
about your students and the community/culture around them
(“We Think”)?

3. Whatisvaluedand respected inyourstudents’ culture/commu-
nity (“We Think”)? How can you model care, love, and respect
to mine what has been ignored and illuminate what has been
hidden in your students and/or their culture and community
(“We Respond”)?
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CHAPTER 6

Creating Contexts
for Agency and
Action

In this chapter we will:

® Explore social justice standards to guide context for
critical exploration

® Supportindividual and personal development issues
for creating contexts for empowerment

® Examine community aspirations as a source of social
justice pursuits

® Explore targeting agency through children’s
literature

® Advocate racial justice issues as a source for creat-
ing prompts

e will now tackle our most hopeful—and urgent—

advice for task building: creating contexts and

prompts that empower children and their teachers to
engage in the work of collective action for justice. In this chap-
ter, we ask you to consider how agency is targeted in the devel-
opment and adaptation of mathematics tasks. We'll use words
like empathy, social justice, and collective action in the process,
while also understanding that your experiences as a teacher of
mathematics may not have involved these words. We offer four
additional approaches for mathematical task building to nurture
agency and action: (1) selecting the “right” topics for critical con-
texts and action through social justice standards, (2) creating
contexts for individual and personal empowerment, (3) creat-
ing contexts to support community aspirations, and (4) creating
prompts from emerging social and racial justice issues.



I have tried a social justice unit in my own classroom, but I did
not fully commit. I was nervous with my students’ reactions to
the unit of study. I know that social justice units should make
students feel empowered to make a change by learning es-
sential information. However, I am nervous that once they
learn about the topic, they will feel as though they can’t make

a change and are stuck where they are.—Michelle (2018)

ASK

What is mathematics?
For whomiisit? For what

One of the most powerful elements of CRT lies in how
it empowers teachers to work in, with, and for the com-
munities they teach. When children possess a critical
consciousness about the world around them, they are
empowered to use knowledge to engage with empathy to
create solutions for a just society. Teaching for justice re-
quires a full commitment and should not be taken lightly.

WHEN WE SAY AGENCY

As we stated in Chapter 3, agency refers to how teachers and
young children are able to see and use mathematics as a means
of pursuing justice, equality, and progress in their communities
and in the world. We believe it is not only possible but also nec-
essary that teachers design appropriate contexts and prompts
promoting action and empathy as early as the young elementary
level. Operationally, agency is a loaded term, so let’s take some
time to be transparent about how we are using it for practice.

First, we reject deficit thinking, language, and approaches in
our work to support agency, and we see ourselves as advocates,
allies, and members of the groups of children we teach. CRT
emphasizes solidarity. We want you to see “them” in strengths-
based and empowering ways as you create/adapt mathematics
tasks. Doing this means paying particularly close attention to
language, stereotypes, and “fix them” approaches to context
building, which we’ll explore further in the coming sections.

Second, we prioritize both community/collective action as
well as individual empowerment. We see the teacher working
in solidarity with communities, not merely as a facilitator
of one-on-one experiences; each and every child is a proxy
for the collective, representing both themselves and their
community at the same time. Ignoring collective belonging and
action ignores the essence of CRT (as opposed to personal or
individually relevant teaching notions) and social justice aims.

Think of agency as people being able to live a life where justice,
equality, and thriving are prioritized. In the collective sense, we

purposes? Examine

your beliefs about
learners, learning, and
mathematics content.

Do your beliefs help or
hinder your students’
development of a positive
mathematics identity?

Demand

Q

Agency

Relevance
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always mean fighting/standing/speaking for justice (re-

ASK member the CRMPractices in Chapter 1) as fighting for
What are examples “people.” In our communities, we see this as exploring
CC el g e how racial and social equity can be better understood
and thinking about . . ,
peopleand grouns? In anq addressgd with and th'rough mathematics. We'll ex-
what ways can we use plain how this works later in the chapter.

language and context
for solidarity with the
communities we teach? We believe it is not only possible but also necessary that

teachers design appropriate contexts and prompts promoting
action and empathy as early as the young elementary level.

USING SOCIAL JUSTICE STANDARDS
TO GUIDE TASK CREATION

The main places where teachers get stuck when designing CRM-
Tasks are understanding where the issues come from and dis-
cerning what might be appropriate for young children to learn.
We see so many teachers struggle in isolation with ethical ques-
tions and their discomfort in having these difficult—and neces-
sary—conversations. Our advice is to get support from existing
curricula and standards guides and the various organizations
that have developed guidance for having social justice conver-
sations. As we stated earlier, young children deserve to learn
mathematics in ways that shape their lives and the lives of
those around them. We prioritize this for mathematics teaching
because of the imbalance in racing toward the end goals of ab-
stract mathematics tasks (naked math, as we call it, or so-called
neutral mathematics contexts) for young learners.

There are growing resources and curricula that can be used to
frame the areas and scope for creating contexts and prompts
that target agency and action. One critical source of inspiration
and guidance for our work is Learning for Justice (learningforjustice.
org) Standards for Social Justice. This site is operated by the South-
ern Poverty Law Center, with its mission “to be a catalyst for
racial justice in the South and beyond, working in partnership
with communities to dismantle white supremacy, strengthen
intersectional movements and advance the human rights of all
people.” The Learning for Justice website features 20 anchor stan-
dards covering four domains: identity, diversity, justice, and ac-
tion. Each of the four domains are designed to assist school dis-
tricts with a systemic approach to antibias, social justice, and
civil rights education. In addition, the site provides excellent
guidance on several topic areas, such as Race and Ethnicity, Re-
ligion, Ability, Class, Immigration, Gender and Sexual Identity,
Bullying and Bias, and Rights and Activism.
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While we strongly suggest taking the time to read through and
reflect on the full list of standards, we have selected a few in
particular that we feel are especially useful as the foundation
for task creation for the elementary grades:

Students will recognize traits of the dominant culture, their home
culture, and other cultures and understand how they negotiate their
own identity in multiple spaces. (Identity Anchor Standard 5)

Students will develop language and knowledge to accurately and
respectfully describe how people (including themselves) are both
similar to and different from each other and others in their identity
groups. (Diversity Anchor Standard 7)

Students will analyze the harmful impact of bias and injustice on
the world, historically and today. (Justice Anchor Standard 13)

Students will plan and carry out collective action against bias and
injustice in the world and will evaluate what strategies are most
effective. (Action Anchor Standard 20)

To explore how a social justice standard might be used for task
creation, consider Vignette 13:

VIGNETTE 13

Mrs. Knighten planned a mathematics activity she believed would
increase her fifth-grade students’awareness of homelessness with-
in their community. First, her students watched a video about an
initiative in a nearby community to find permanent housing for 256
homeless families. They discussed the possible impact of the initia-
tive and the importance of finding solutions for homelessness. After
discussing the initiative, Mrs. Knighten challenged her students to
use data graphs to represent the initiative's impact. Students were
prompted to represent and interpret data in line plots and stem-
and-leaf plots. Students were asked to address how the initiative
was impactful and develop arguments about the causes of home-
lessness and consider the number of people who are homeless in
their community. They collected data in a table and then created
a line plot to represent data from each day of the campaign. They
shared experiences they have encountered related to people expe-
riencing homelessness and ways they have seen people help those
experiencing homelessness.

By working cooperatively to solve problems related to home-
lessness, students in Mrs. Knighten'’s class have the opportu-
nity to express and develop empathy for families so affected.
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This is depicted in Action Anchor Standard

IMAGINE 16: Students will express empathy when people are
Consider that, over 100 days, shelters excluded or mistreated because of their identities
welizdie 13 bmase sl i) e o and concern when they themselues experience bias.
placing familiesinto homes. At the end . .

of the sixth week, 54 households had We see agency 1n.haV1r.1g the task prompts ask
already left the sheltersand entered students to both illuminate data through rep-
housing! What are other social justice resentation and also develop arguments about

issues Mrs. Knighten might have
students discuss and do further research

homelessness using the data. In addition, the

on? What are possible follow-up actions students demonstrate an appreciation for their

that can be taken?

ASK

Consider the students
inyour own classroom.

community, and they will be further empow-
ered to make informed decisions about them-
selves and the community in which they live.

PROMOTING INDIVIDUAL AND
PERSONAL EMPOWERMENT

A direct way to frame agency in tasks is to plan problem con-
texts and prompts to focus on empowering students personally.
When students use mathematics to solve problems in their own
lives and the lives of people they care about, they develop agen-
cy and take action. Helping young children understand their
bodies, hygiene, positive relationships, and behavior is likely
already emphasized in many places in the current curriculum.
Sometimes teachers see this as an opportunity for students to
select the things that interest them, and while this approach
has value, we believe it’s possible to go even deeper.

When students use mathematics to solve problems in their own lives and
the lives of people they care about, they develop agency and take action.

Let’s consider how the issue of bullying might be tackled in
a mathematics task. In the example below, we take a third-
grade task where students represent and interpret data (see
CCSS 3.MD.B.3) to focus on empowering students on the issue
of bullying:

What bullying is happening in our school? According to the National
Center for Educational Statistics, one out of every five (20.2%) students
report being bullied. How realistic does this seem in your school?
Create a survey of five questions about bullying. With permission, give

How do you think they will the survey to 10 students and create a graph to represent the data

approach this task? How

will you setit up for them

to experience personal
empowerment?

collected. What did you find out? How do your results compare with
the national data?
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STANDING IN SOLIDARITY WITH
COMMUNITY ASPIRATIONS

More than learning about community, we want you to stand for
community. For example, imagine that a community of which
you are a member is concerned about a historic Black building
that is at risk of being lost to gentrification. Let’s also assume
that this building is an important landmark and resource for
the community of the students you teach. Creating a task that
involves children as members of the community “response” is
a powerful action for supporting agency. Take a look at how we
start with an original task from an elementary text and use it to
create a task focused around neighborhood cleanup.

More than learning about community, we want you to stand for community.

Original Task (from Investigations): An office building has 14 rooms, all the same size. Steve
uses > ofa gallon of paint to paint one office ceiling. How much paint will Steve need to paint
all of the office ceilings?

Improved Task: Every year the neighborhood cleanup crew goes through the Hollow
neighborhood to assist their elderly neighbors with basic home renovations and cleanup.
This year we will assist seven neighbors to paint the fences outside their homes. We will need
about Z of a gallon of paint for each fence.

a. Howmuch paint will we need to paint all the fences?

b. How might this project be adjusted to make a difference in your neighborhood?

Source: kali9/iStock.com
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IMPROVE

Think about a current
community issue or
project thatinterestsyou
and/or your students. How
canyoustandinsolidarity
with the community?
Search your mathematics
curriculum for a task that
canbe adapted to address

As you can see, the contexts are not that different. Neigh-
borhood cleanups represent issues that come with com-
munity buy-in, because they often originate in common
aims where people have already come together to formal-
ize a plan. Reframing a task like we did on the previous
page centers the agency of standing in solidarity with the
community cause. Our re-created task illuminates how lo-
cal action can work to impact the value of people we care
about. Additionally, there is a clear underlying message of

thisissue.

IMAGINE

Think about a children’s
book that hasan
important message

or experience around

supporting senior residents and their value to the commu-

nity. The tradition of respecting and taking care of the el-

ders in our communities is highlighted and students can
be encouraged to provide more details for the class based on their
personal connections.

TARGETING AGENCY THROUGH
CHILDREN'’S LITERATURE

Similar to our view of using children’s literature for purpos-
es of creating tasks from cultural contexts found in books, we
also see children’s literature as an excellent tool for fostering
agency. Critical literacy is an important aim in English language
arts standards. Consider the following excerpt from the NCTE'’s
(2020) website, NCTE.org:

Critical literacy should be viewed as a lens, frame, or perspective

for teaching throughout the day, across the curriculum, and perhaps

beyond, rather than as a topic to be covered or unit to be stud-

ied. What this means is that critical literacy involves having an in-

grained critical perspective or way of being that provides us with an

ongoing critical orientation to texts and practices. Inviting students
to write down the messages that they see in public transport,
to take photographs of graffiti or billboards, to cut out ad-
vertisements from magazines, or to collect sweet wrappers
to bring to class helps them to read the everyday texts they
encounter critically. Do it often enough and they will learn to
“read” their worlds with a critical eye.

agency. Now use that very

principle of agencyina
mathematics task.
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Notice that the standards extend this notion of critical
reading beyond books (although books are great places to
begin) to an examination of the many messages children
see in public.

For example, take the book I'm a Brilliant Little Black Boy! by Drum-
mond et al. (2016) mentioned in Chapter 5. In the very beginning of
the book, Joshua’s mother tells him he is as brilliant as the stars in
the sky. She affirms to him a positive identity that he carries with
him throughout the book. Her affirmation of who he is provides
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him with the self-confidence to be the best at anything he sets his
mind to. During his time at school, his brilliance is again affirmed
by his teacher. He wants to answer the question but understands
that even if he is not called on he is happy with himself for know-
ing the answer. The teacher does in fact call on him, and he is hap-
py to oblige. After school in the barbershop, he is affirmed by the
handsome haircut he gets and on the basketball court where he
feels free and confident. In his neighborhood, he is affirmed by his
neighbors because they stop to purchase his lemonade. He saved
his allowance money and used it to open a lemonade stand. He is a
young entrepreneur in the making. If Joshua’s teacher is aware that
he likes basketball, has a lemonade stand, and visits the barber-
shop, they can use those contexts to make connections to Joshua’s
lived experiences. Even beyond mere connections, they should use
those contexts to affirm Joshua’s brilliance just like the character
in the book. In Chapter 3, we provide an example of a mathematics
problem that brings in the context of the barbershop; however, in-
stead of focusing on the prospect of being a consumer (or custom-
er), we focused on the prospect of being the business owner. This is
a great way to center the problem around agency. Provide students
with the idea of what they can dream and become, not merely an-
swer questions to a contextual mathematics problem (even when
that context is familiar).

Another way to build students’ agency through books is to have
them read nonfiction children’s literature. They can learn about
the lives and accomplishments of historical figures from their
culture. By learning about the struggles that people experience
and then how they persevered and realized their dreams, stu-
dents can begin to recognize their own resilience. As we said
earlier in this section, this is ongoing work and every attempt at
building students’ agency is a step in the right direction.

CREATING PROMPTS FROM CURRENT
JUSTICE ISSUES

We march for Breonna Taylor!
Say her name!

These were familiar refrains at Black Lives Matter (BLM) protests
worldwide during the summer of 2020. For those who partici-
pated, the words represent an important stance for CRT—stand-
ing in solidarity with others to effect social justice. Standing
in solidarity with current racial and social issues affecting stu-
dents and their communities is also an important stance from
which to design mathematics tasks. In the following example,
we describe mathematics tasks that are positioned from this
vantage point.
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ASK

Reflect on the social issues
that affect the community

Source: RichLegg/iStock.com

Libby started a project to make homemade a. How many masksis Libby capable
masks to donate to familiesin her community of making with her design?
at the beginning of the COVID-19 pandemic b. How much fabric is needed to sup-

in 2020. Her community has been hard hit by

. port 85 families with adult masks?
ashortage of masks and a lack of community

outreach, with many people lacking C. Children’s masks require two 7.5
reliable internet and other ways of staying inches x 5.5 inches pieces of fab-
informed. She found cotton fabric online ric. How would this change Libby’s
that measured 6 feet long and 45 inches efforts to make both adults’and
wide. The mask design she used requires two children’s masks?

9 inches x 6 inches pieces of tightly woven d. What else doyou think Libby can
cotton along with elastic strips. do to help her community?

This task shows solidarity, as it focuses on supporting the needs
of families during the COVID-19 pandemic. The empowered fo-
cus of the context is to help fight the spread of the coronavirus
and care for the health of our communities. The issue of
justice is important because of the way in which the pan-
demic revealed injustices in access to care and resources
in poor communities and those that are predominantly
people of color. This task context could lead to further ex-

of the students you serve. ploration about these disparities, community ingenuity,
Whatare some lesson sacrifice, and resilience. The task prompt places learn-

topics that could support
solidarity and belonging?
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ers at the center of creating action (see d) beyond merely
solving a situation that has been mathematized. We see
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this as critical to tasks around agency and action—they should
drive more powerful, human conversations around mathemat-
ics than just right answers.

Think back to Figure 5.1: Approaching cultural inquiry from a “we”
perspective. When you consider the approach of “We Notice,”
tasks can be constructed via prompts to explore how children
sense and see issues they care about and how those issues
show up in their lives and in their community. Likewise, it is
essential that the community of teachers, students, and oth-
ers reflect on where they stand with regard to issues of social/
racial injustice. During these initial stages of inquiry, they can
discuss and collaborate on individual and collective viewpoints
on issues affecting the community. “We Notice” means teach-
ers and students explore issues in depth both holistically and
through mathematics structures and concepts. Both students
and educators are challenged to wonder and think about these
issues, to develop their own positions and ideas, and to respond
with action.

Consider the following grade 1 task as it pertains to community
social justice issues:

CCSS.MATH.CONTENT.1.0A.B.4.

Understand subtraction as an unknown-addend problem. For ex-
ample, subtract 10 - 8 by finding the number that makes 10 when
added to 8.

Our school district will install internet towers all over the district
so that more families can have access to the internet. In the first
month, the district added internet towers to seven more neighbor-
hoods in the district. Now 11 neighborhoods have wifi. How many
neighborhoods had internet access to start with? How can we help
our friends who need the internet?

The aftereffects of the coronavirus pandemic will be something
that educators will need to face for years to come. Young chil-
dren understand the ramifications of living in a pandemic on
a personal level and know the impact that the internet plays
in their lives, but this question asks students to think beyond
themselves to imagine what it might be like to live in a neigh-
borhood where the internet is not available. Children at a young
age are able to see that unfairness and disparity exist all around
them. Learning to respond with empathy, and with mathemat-
ics, helps them grow as both compassionate community mem-
bers and mathematicians.
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ASK

How do you know when
to push exploration into
difficult topics? What

is key to handling such
interactions with care
and empathy?

Notice in the last prompt that we asked children to con-
sider how to help (take action). There are a great many
opportunities to learn from the short context given
here. For example, this task may lead to some discussion
around the “why” of internet access, and “whom” it is for.
Although we acknowledge that there is great care needed
for such conversations, the teacher’s role here is to adapt
and create tasks for this possibility. This task is one to
which most students can relate because they have expe-
rienced the need for reliable internet. In addition to “noticing”
the community justice issue of accessible internet and educa-
tion resources, the mathematics task involves students’ under-
standing of the relationship between addition and subtraction
as described in the Common Core Standard.

20

Now consider the following grade 5 task:

CCSS.MATH.CONTENT.5.NBT.B.7.

Add, subtract, multiply, and divide decimals
to hundredths, using concrete models or
drawings and strategies based on place
value, properties of operations, and/or
the relationship between addition and
subtraction; relate the strategy to a written
method and explain the reasoning used.

Rooftops are covered by shingles, which take
approximately 300 years to decompose in a
landfill. When a contractor replaces a roof, the
shingles should be disposed of in a safe way. A
recycling company purchased land inan urban
city for contractors to dump their shingles
so the company could grind them to be
repurposed for building roads. Unfortunately,
the shingles were only dumped, forming a
mound that grew so large it became known
in the community as “Shingle Mountain.”
In addition to this being an eyesore, it was
next to a neighborhood and caused health
issues with the residents. Several years after
aresident filed a complaint with the City, the
recycling company was ordered to remove
the mountain (Fears, 2020).

a. Onthe mostproductive day of
the removal, there were 304
trips (truckloads), with a total
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0f 5,491.81 tons removed that
day. About how many tons were
removed per trip?

b. Shingle Mountain had a total of
154,396.2 tons. If they kept up at
that rate (5,491.81 tons removed
per day), how many days would
it have taken toremove the en-
tire mountain?

C. Onalessproductive day, they
removed 228.36 tonsin 9 trips
(truckloads). About how many tons
did they remove per trip? How
many days would it take to remove
the total mountain at this rate?

d. The project tooka total of
9,098 trips over 70 nonconsec-
utive days. About how many
trips (truckloads) were re-
moved per day?

e. Isthereanenvironmentalissue
in your community similar to
“Shingle Mountain”? What are
some ways you might take ac-
tion to help?

(Adapted from Data Source: www
.keranews.org)


www.keranews.org

This task is an example of recycling gone bad and who it affects.
The shingles were dumped in a part of town that was zoned
for industrial manufacturing even though it was very close to a
residential area, so this task can lead to discussions about zon-
ing, districting, and the importance of residents speaking out
about the advantages and disadvantages of zoning and who is
adversely affected in many circumstances.

Summary and
Discussion Questions

In this chapter, we offered four approaches for mathematical task
building to nurture agency and action: (1) selecting the “right” topics
for critical contexts and action through social justice standards; (2) cre-
ating contexts for individual and personal empowerment; (3) creating
contexts to support community aspirations; and (4) creating prompts
from emerging social and racial justice issues. In this chapter, we shared
some strategies for selecting topics for tasks, using the example of the
Southern Poverty Law Center’s Learning for Justice website as a great
place to start with their social justice standards. The topics can be ap-
plied to the contexts of individual and personal empowerment, sup-
porting community aspirations, and in solidarity with emerging social
and racial justice issues. Before moving on to the next chapter, where
we explore notions of CRT and look at how teachersimprove and imple-
ment culturally relevant tasks, consider the following questions:

1. Our first approach to task building is selecting the “right” top-
ics for critical contexts and action through social justice stan-
dards. Using your district curriculum as a starting place and the
social justice standards as a guide, focus on one existing task to
begin to modify the contextinto one that is culturally relevant.

2. Whenyouselect or create a task with the goal of individual em-
powerment for your students, what are some components or
aspects that are essential to the task and the experience for
your students?

3. Selecting a task and the appropriate context comprises only
part of task implementation. So much of what happens in the
task is dependent on teaching. Consider Vignette 13 on home-
lessness. What teaching decisions are critical for the success of
the activity?
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k. Some students watch the news with their parents and engage
in age-appropriate conversations about current events such
as the pandemic and racial justice. In what ways do you make
emerging social and racial justice issues age-appropriate for
your mathematics tasks with younger students?
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PART III

Refining Our Notions
and Experiences

In Part I1I, we will share about our work with established and early career
teachers and teacher leaders on their journey to understand CRMT and in-
terpret and implement CRMTasks, lessons, and units. We will also share a
common teaching approach called teaching through problem solving, along
with other selected tools that have been created and refined by teachers.
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CHAPTER 7

The Journey:
Improving
Culturally Relevant
Mathematics
Teaching

In this chapter we will:

® Explore teachers’—and your own—notions of cultur-
ally relevant teaching

® Examine how teachers work to implement tasks for
culturally relevant mathematics teaching

® Explore teachers’ experiences fostering crit-
ical agency

® Explore teaching mathematics for social justice

n the last three chapters, we introduced and explored 13 ap-

proaches for creating and adapting CRMTasks, and you have

taken an important step in learning some design approach-
es. Such tasks make CRT possible and can be an anchor of an
inspiring lesson. But as we mentioned in Chapter 2, teaching
involves more than simply choosing the tasks for children to
do. Designing CRMTasks is not a magic pill. In this chapter, we
will turn our attention to thinking about teaching. Remember
the foundation we laid in Chapter 1: CRMT involves challeng-
ing students as doers and creators of mathematics, prioritizing
culture and community as drivers of mathematics inquiry, and
targeting agency, empathy, and action as outcomes.



TEACHERS’ AND LEADERS’ NOTIONS
OF CULTURALLY RELEVANT
TEACHING

It’s important to acknowledge that sustaining CRT in mathe-
matics is a career-long journey where teachers and leaders
challenge, reject, disrupt, and grow their own notions of how
mathematics can be experienced, what the experience should
look like, and for what purposes. Our experiences have taught
us that what teachers believe and understand about CRM-
Tasks directly determine how successful they are in creating
and teaching CRMTasks. In this chapter, we share and exam-
ine how teachers and teacher leaders interpret notions of CRMT
and apply them for practice. We'll also analyze their work in
the context of CRMTask building as well as teaching, which we
hope will encourage you to reflect on these issues in your own
teaching (Figure 7.1).

Sustaining CRT in mathematics is a career-long journey where
teachers and leaders challenge, reject, disrupt, and grow their
own notions of how mathematics can be experienced, what
the experience should look like, and for what purposes.

FIGURE 7.1 o Culturally relevant mathematics task-building actions

Establish Demand

and Access

How does the task focus

on building deep conceptual
‘ knowledge and prompt children
Demand to do and create mathematical

Target Empathy, knowledge?
Agency, and
Social Action Relevance Center Community
Hothcioe‘sj the :asl: \ and Cultural Inquiry
promptand contex How is the context and

push students to
respond to needs and
issues with empathy, Agency
critical consciousness,
and social action?

mathematical inquiry

rooted in affirming and exploring
cultural knowledges and
identities? Does the task
context and prompt feature
empowered relationships,
understandings about their
community and themselves?

CULTURALLY RELEVANT TEACHING AS
MAKING MEANINGFUL CONNECTIONS

Understanding the mindset of new teachers is a good place to
startin our discussion of the journey. In an undergraduate Math
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and Diverse Cultures course, Shelly (Jones) asked new teachers to
write their personal definitions of CRT. Teachers were asked to
respond without looking up any information so their thoughts
could be authentic. There were several themes that emerged
from their definitions, which align with much of what we have
discussed previously in this book. One consistent acknowledg-
ment was that they need to “make meaningful connections
to students in order to help students to feel important and en-
gaged, which will in turn help them do better on their assign-
ments.” Many wrote about how they need to “tailor the work
based on students’ day-to-day lives, their learning styles, and
their interests.”

Even though they are new to the field, these teachers already
understand that making connections to students’ real lives
and their cultures is an effective instructional strategy, and
that academic success is part of the goal. These new teachers
were also aware that CRT requires the teacher to learn about
different cultures within their classroom. What is missing
from their current knowledge is the need to center their in-
struction in cultural and community inquiry (Relevance). This
means going beyond merely inserting tidbits of information
about students’ interests, culture, and community. The idea is
for the new teachers to learn how to create opportunities that
empower students by engaging them in mathematics inqui-
ry that affirms their culture and community. The component
of agency was missing from these teachers’ understanding as
well. They have not yet understood the potential for their work
to require students to critically examine issues leading to so-
cial action.

CULTURALLY RELEVANT TEACHING AS
WORKING WITH CULTURE ONLY

Even when teachers focus on culture, it isn’t enough to sus-
tain CRT. As educators participate in professional learning op-
portunities directed at learning about CRT, they grow in their
knowledge about what it entails. In one such professional de-
velopment setting, we asked a group of K-5 teachers to write
three words or short phrases to describe CRT. Again, we were
not surprised. Many of the teachers responded with the words
relevant, culture, and equity. Other common responses focused
on knowing who your students are in their day-to-day lives,
their socioeconomic status, their language, and about stu-
dents’ communities. These experienced teachers had more
knowledge about individual students and the local communi-
ty because (1) they were current classroom teachers and thus
had experiences to pull from and (2) their school district was
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participating in a district-wide “Diversity and Inclusiveness”
initiative. These teachers also acknowledged that in order to
teach from a culturally relevant perspective, they needed to be
flexible in their planning as well as sensitive to and respectful
of students’ differences. One teacher made the point that stu-
dents’ life experiences are different and that doesn’t mean the
experiences are limited. Although the teachers agreed with
many of the statements of their colleagues, they also acknowl-
edged that big changes in the way they plan and teach mathe-
matics would be required.

CRMT requires an empowerment orientation where students’
identity and home culture are further affirmed through math-
ematical activity. When teachers start learning about students’
cultures, it can be uncomfortable at times because teachers
don’t want to perpetuate stereotypes. That is why some teach-
ers still choose to teach from a “colorblind” orientation. They
think that by not “seeing” race or culture, they can treat ev-
eryone the same. Unfortunately, this thinking does quite the
opposite. It renders students of color as invisible and causes
them to have to leave their culture at home, which is impos-
sible to do.

Remember the example of the ice-breaker activity Shelly did
with a group of teachers enrolled in a summer program. The
activity was to write three hashtags that would describe them
as a person. The idea was for students to get to know each oth-
er and for Shelly to learn something about each student to use
in future mathematics activities. One student wrote #Muslim.
Another student was so excited when she heard #Muslim she
blurted out, “I'm Muslim too!” Having learned that information,
Shelly planned to talk about Islamic tessellations in a later ac-
tivity. However, she also knew that if she left it at that she would
not be learning from the students.

To establish cultural competence, the teacher should
learn from the students, not just about them. Using the

. . . How does the example
example of.Islarmc tessellations, a teacher might ask e e
their Islamic students to share what they know about empowerment orientation
Islamic art and geometric design. Or they could learn toward Sthient identity
about why women wear hijabs, which could then lead to and culture?
learning about the growing number of hijabi women in
the fashion industry and a lesson about mathematics in
fashion design.

ASK

CRMT requires an empowerment orientation where students’ identity
and home culture are further affirmed through mathematical activity.
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CREATE

How can we use the
themesin Figure 7.2 to
implement a mathemat-
icslesson? Choose one
word from each column.
Describe how that word

CULTURALLY RELEVANT TEACHING
AS INCLUSIVE AND ANTIRACIST

During a professional learning session with mathematics ed-
ucation leaders, Shelly posed the same question as she did for
the teachers—to brainstorm three words or short phrases to
describe CRP/CRT. This leadership team had recently partici-
pated in a book study on how to become antiracist educators.
The most popular words leaders offered to describe CRP were
equitable, inclusive, and antiracist. Other words mentioned by mul-
tiple leaders were relationships, empower, student-centered, identity,
and unbiased.

Of the three groups—new teachers, experienced teachers, and
teacher leaders—the leaders’ descriptions of CRP were most
aligned with our notion of agency. These leaders seemed to
have an understanding that culturally relevant experiences re-
quire that students use critical mathematical thinking to chal-
lenge the inequities that exist in our society so that they will
be able to make empowered decisions about themselves
and their communities. Of the three groups, the leaders
were also the only group who participated in a learning
opportunity that introduced them to the notion of anti-
racism in education. Their discussions during the profes-
sional learning sessions focused on how to orchestrate
opportunities for teachers to rehumanize mathematics
instruction through equitable, inclusive, and antiracist

helps you to imagine/plan instruction and curriculum. The point here is that to get

amathematics lesson.

to the critical component of CRP, you must be intentional
in your professional learning.

The descriptors from all three groups of educators
are listed in Figure 7.2 and loosely fit into one of three
themes: relevance, equity, and inclusiveness. It’s worth

ASK
How do the themes identic noting that as the teacherfs—new and experlenced.—and
fied by educators compare the leaders read relevant literature and had more discus-

with the dimensions of the sions about CRP, their understanding of CRP increased,

CRCD mathematics task

rubric (Figure 3.2)? Where

would tasks based on
these themes fall on the

showing that the more intentional one is in their work on
becoming a culturally relevant teacher, the deeper their
insight and knowledge base grows.

spectrum of Emerging, De-
veloping, and Exemplary?
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FIGURE 7.2 © Themes in educators’ definitions of culturally relevant pedagogy

MAKING MATHEMATICS CREATING EQUITABLE
RELEVANT MATHEMATICS

Community Accessible, for all

Connections Differentiated

Engaging Economics

Global Informal

Important Multifaceted

Interests Multiple entry points

Linguistic Open

Local Rigorous

Relatable Student-centered

Relevant Vocabulary

CONFRONTING “DIFFERENCE” IN

CREATING INCLUSIVE
SPACES

Accepting
Awareness
Diverse
Embrace
Empathy
Encouraging
Flexible
Identity
Mindset
Moral
Relationships
Respect
Sensitive
Unbiased

CULTURALLY RELEVANT TEACHING

One of the challenges we see with teachers’ definitions of
culturally relevant teaching is the focus on the word different—
different cultures, different languages, different traditions, dif-

ferent backgrounds, and differences between students.
The portrayal of differences in this way can be seen
as “othering.” Othering describes the ways in which
people and groups are portrayed as different, and the
differences are translated as inferior to the dominant
culture (Krumer-Nevo & Sidi, 2012). For example, when
we refer to students as English language learners, we are
pointing out what the students don’t know—they are
learning the English language—as opposed to position-
ing them from an asset-based perspective—multilingual
learners—because they do have language and they are
learning multiple languages.

ASK

How is language framed
and utilized in mathemat-
ics experiences for young
childreninyour current
school environment? In
what ways are other “dif-
ferences” acknowledged
or framed?

Why is it so important to value and affirm differences like cul-
tural language when practicing culturally relevant teaching?
When we learn about our students in their own voices, we
can begin to see the value in their stories. You will be able to
move beyond stereotypes, especially those that are derogato-
ry. One teacher wrote about the idea of difference in this way,
saying that culturally relevant teaching is about “respecting the
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ASK

How will you build cultural
competence for yourself?

For your students? How

diversity of the students and using their unique differences to
create an educational environment that is welcoming and re-
spectful.” We love this, and we would take it even further by
encouraging teachers to think beyond the educational environ-
ment. Another teacher wrote about finding out what students
have in common and using that in a lesson. Someone else talk-
ed about connecting lessons to the past so that students can
learn about the diverse cultures that contributed to the devel-
opment of mathematics.

When we learn about our students in their own voices,
we can begin to see the value in their stories.

Another important idea arising from our conversations with
teachers was for students to learn about cultures from around
the world in order to have a “window” view. We believe students
must have opportunities to see themselves in the curriculum
(mirror view) as well as opportunities to be exposed to the broad-
er world (window view). A mirror view would involve the teacher
using students’ interests, community funds of knowledge, and
so on to have the mathematics reflect something the student has
prior knowledge about and something that honors students, their
families, and their communities. A window view could provide
opportunities for students to learn about different family tradi-
tions: some families have a tradition of making and flying kites,
while other families have a special game night, and others
look forward to an annual camping trip. All of these activ-
ities are windows for students who are unfamiliar with
them. For a more global view, a teacher could introduce
students to different number systems and currency from

will you build your capacity countries other than the United States. This can be chal-

to think more critically
about local and global

situations that affect your

students’ daily lives and
their futures?

lenging for lesson implementation because often school
districts choose mathematics curricula that come with
set contexts. But even with a set curriculum, teachers can
always find opportunities to make choices about the con-
texts in which they teach.

LESSON PLANNING WITH AGENCY

What happens when teachers work toward agency while teach-
ing? In her work with teachers, Shelly found that several themes
emerged when teachers attempted to plan lessons using an
agency lens: (1) the lesson could empower students to make
changes in their lives, (2) the lesson could help students become
more aware of issues that affect them, (3) in addition to creating
social justice mathematics lessons there is a need to attend to
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students’ identities, and (4) as was mentioned before, the teach-
ers struggled to teach mathematics lessons that have a critical
component (Jones, 2018).

To assist teachers with the critical aspect of teaching mathe-
matics for social justice, she suggested the following: a critically
conscious teacher can become a part of the broader community
through communications with parents, guardians, and commu-
nity members. This might be done through inviting community
members to participate in mathematics lessons as experts in
certain context areas, by collaborating with parents as intel-
lectual partners, or by attending after-school and community
events. As teachers learn about how to become culturally rele-
vant educators, they are able to gain more confidence by build-
ing relationships with students, parents/guardians, and com-
munity members.

Likewise, when students learn about each other it helps to build
a classroom community. Although students learn from teach-
ers, teachers can—and should—Ilearn from their students. Stu-
dents must feel safe in their classroom and that the teacher un-
derstands them and appreciates who they are. One teacher said
it this way:

Culturally relevant teaching is recognizing the importance of in-
cluding students’ backgrounds or lived experiences in all aspects of
teaching and learning within the classroom and across the school
environment. [Teachers must] acknowledge where all [their] stu-
dents come from and what they go through or experience on a day-
to-day basis. Knowing where your students come from can
be very encouraging for your students and could make them
less scared to participate or less scared of feeling judged. It can

empower them intellectually, emotionally, and politically. IMPROVE

What are some questions

CRP offers an alternative approach to teaching mathe- or thoughts your students
matics that capitalizes on students’ rich cultural back- haveabouta current event
P . inyour school, city/town,
grounds. Therefore, a culturally competent teacher will state, or our country?
take the time to move beyond simply using ethnically How can you mathematize
diverse names in word problems. They will develop re- this context to create a

. . . . culturally relevant task
lationships with their students such that cultural ref- 0,|essony?

erences become a natural part of planning mathemat-
ics lessons.

If we ask you to think about a mathematician, who comes to
mind? If you are thinking of Einstein, Fermat, Euler, or Pythag-
oras, then you are like most other educators. If you are think-
ing of Katherine Johnson, Dorothy Vaughan, Mary Jackson, or
Christine Darden, then you have author Margot Lee Shetterly
to thank for the story and movie about these previously hidden
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figures in mathematics. If you'd like a more diverse represen-
tation of mathematicians to share with your students, there
are many great resources such as the websites Mathematical-
ly Gifted & Black (https://mathematicallygiftedandblack.com),
Lathisms (http://lathisms.org/), and the updated website for
Mathematicians of the African Diaspora (https://www.mathad
.com/home). For teaching mathematics for social justice, see
the Rethinking Schools website (https://rethinkingschools.org).
You may also want to use children’s literature books as a way to
make mathematics and culture connections.

As we have mentioned previously, when a teacher chooses to
revise a task to make it culturally relevant, the teacher must
start with a task that is cognitively demanding. This is the foun-
dation of a CRMTask at the Developing stage of the CRCD math-
ematics task rubric. The teacher would need to revise the task
by connecting it to a student’s or group’s individual, cultural,
or community knowledge. The underlying mathematics con-
cept, objective, and/or standard of the revised task would re-
main identical or similar to the original task, though one of the
challenges of revising tasks is in keeping the same high level of
complexity. Selecting and implementing CRMTasks will be no
different. Setting up the problem so that it remains cognitively
demanding will be an important part of the process of revis-
ing tasks to be culturally relevant. Centering students in the
task will help maintain the cognitive challenge because you are
building on students’ prior knowledge and making conceptual
connections between old and new learning as well as between
the mathematics and students’ lived experiences.

USING CULTURALLY RELEVANT
MATHEMATICS TASKS WITHIN UNITS

In one of our graduate courses, we asked teachers to create a
culturally relevant mathematics curriculum unit. Teachers
used the CRCD mathematics task rubric (Figure 3.2) to modify
existing tasks/lessons/units from their curriculum and adapted
them to be culturally relevant for their students. The teachers
then used the rubric to evaluate the level of cultural relevance
(Emerging, Developing, or Exemplary) for each lesson in the
unit. The mathematics units included five to eight lessons, each
at various levels of cultural relevance. Going through this pro-
cess helped the teachers determine the quality of their lessons/
units in terms of cultural relevance.

In one example, the teacher wanted to revise a current task and
make it culturally relevant to her current fifth-grade students.
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She started with a cognitively demanding task about a girl mak-
ing tamales with her mother for the holidays. She read the book
“Too Many Tamales” by Gary Soto to her students and then had
them complete a mathematics task using a recipe. She felt that
her students would be more connected to a story about Thanks-
giving, so she changed the title of the problem to “Turkey Din-
ner.” After reading the book and discussing the main points,
she asked her students several questions: Have you ever cooked
or helped cook a special meal with your family? What did you
make? Do you remember what you had to consider when mak-
ing the meal? How many people were you cooking for?

You will be helping your family prepare a special recipe for Thanksgiving dinner. You need
to figure out how much of each ingredient you will need, based on how many people will be
eating. You need to look up prices of these items in a grocery flyer or an online website to

determine how much the groceries to make the meal will cost.

By changing the name of the problem, the teacher feels that
she is connecting to more students in her class; however, she
acknowledges that “it is still not relevant to all students.” She
believes that she is, however, drawing from their community/
cultural knowledge by connecting the problem to their home
life. She says, “The original task was already a high cogni-
tive demand task and then allowing students to use an actual
recipe from home that they have for a holiday or special fam-
ily meal, makes it more relevant and engaging/meaningful to
them.” This teacher’s attempt at revising a problem to be cul-
turally relevant is an example of an Emerging problem. Yes, the
teacher tries to make a connection to her students, but her focus
is still on making sure the mathematics of the problem (frac-
tions, decimals, and measurement) stays intact. Even though
she had students bring in recipes from home, there wasn’t much
of a focus on the importance of family traditions.

A second teacher chose a lesson from their textbook (Barta et
al., 2014) on exploring the Navajo craft of beadwork. Students
would learn about the Navajo people, the largest Native Amer-
ican nation of about 300,000 people in the United States. Stu-
dents would create their own paper beadwork strips and then
graph the number and color of beads used in their design. They
would then interpret the graph to describe which colors were
most and least frequently used. By incorporating this lesson
into the curriculum, the teacher provides students an opportu-
nity to learn about an important people in American culture and
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they also cover a mathematics content standard (CCSS.MATH
.CONTENT.1.MD.C.4) included in their district curriculum. It is
important that students learn about how mathematics is part of
everyday life, and in this case, they will learn about the math-
ematics involved in jewelry making. In addition to graphing
and interpreting graphs using less than and greater than, the
teacher intends to orchestrate a discussion about the patterns
they see in the Navajo beadwork and will ask students to write
about one thing they learned about the Navajo nation and/or
Navajo beadwork. This is an example of a teacher using a lesson
to build students’ cultural competence using a “windows” view.

Summary and
Discussion Questions

In this chapter, we discussed some ways in which teachers, teacher lead-
ers, and leaders view culturally relevant teaching. We explored these
views using the definition of culturally relevant mathematics teaching we
have been drawing from in this book. As you use CRMTasks to create
lessons and units for culturally relevant teaching, you may find yourself
revising existing tasks from your curriculum. Consider the following as
you think through the revision process and implementing tasks to in-
corporate into a lesson:

1. Asyou reflect back on what you learned early in your practice,
how have your ideas about culturally relevant teaching shifted?
How have you revised your idea of culturally relevant teaching?
What thoughts and ideas you already had have been further
confirmed?

2. Choose a mathematics task or lesson that you are already us-
ing in your classroom or have used in the past. In what ways
did students respond? How did their responses point back to
your application of culturally relevant teaching? What would
you change?

3. Inthe examples in the chapter, we see the differences in un-
derstanding among teachers, teacher leaders, and leaders. Do
you believe a movement of change is possible in your school
or organization environment? What professional development
work would be needed to build robust understanding of cultur-
ally relevant teaching?
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CHAPTER 8

The Flow:
Implementing and
Refining Culturally
Relevant Tasks,
Lessons, and Units

In this chapter we will:

® Revise tasks to be more culturally relevant using
a template

® Adapt and explore the three-part lesson for imple-
menting culturally relevant mathematics teaching

® Examine the flow of a curriculum unit composed
of teacher-created culturally relevant mathe-
matics tasks

ow that you've gained an understanding of what CRMT

is and what CRMTasks are, let’s continue to explore how

CRMTasks and teaching can be implemented in lessons
and units that aim to promote engagement and challenge. For
this we refer to a lesson approach called Teaching Through
Problem Solving (Van de Walle, 2013), or the three-part lesson
structure, also referred to in phases of “Before, During, and
After,” or “Launch, Explore, and Congress.” Teaching through
problem solving is a particularly robust approach that has great
potential for illuminating the possibilities for CRT. For purposes
of this chapter, we will use the terminology of Launch, Explore,
and Culminate/Congress as we describe how to adapt the three-
partlesson to teaching culturally relevant mathematics. We will
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also navigate a process for refining mathematics tasks using a
template, and we will examine the flow of a teacher-made cur-
riculum unit.

WORKING WITH A MATHEMATICS
TASK TEMPLATE

To assist teachers in the process of creating CRMTasks, we de-
veloped a template for revising a task to be culturally relevant.
The template below is a tool for thinking through the process of
task revision as well as training for future task creation work.

Using our rubric (Figure 3.2), teachers chose and evaluated a
current task from their curriculum to increase the level of cul-
tural relevance of the task from its current state. In Chapter 3,
we provided suggestions under task-building actions on how to
select a mathematics task that lends itself to revision for cultur-
al relevance. The template (see Appendix A for blank Revising
a Math Task to Be Culturally Relevant Template) then reminds
teachers of several strategies for getting started in the revision
process. The first question they should consider is, “What about
the task I am trying to revise and how will I revise it?” After
revising the task, teachers should ask themselves how the task
empowers students. If they are unable to ans