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Foreword

Education is a multi-faceted endeavour, and all educators benefit from consid-
ering many different perspectives on instruction and learning. Mary Fiore and 
Maria Luisa Lebar provide a unique approach to thinking about the critical ele-
ments of numeracy instruction. The focus of their work relates what we know 
about developing literate students to the development of numerate students.

I believe that teachers always benefit when connections are made between lit-
eracy and numeracy. This is true for teachers in the elementary panel who often 
adopt different teaching styles when teaching mathematics than when teaching 
literacy. It is also true for secondary teachers where, historically, the teaching 
of mathematics has been nothing like the teaching of humanities. The authors 
have created the Four Roles of the Numerate Learner framework based on work 
in literacy by Luke and Freebody that was subsequently adapted by the Ontario 
Ministry of Education and their own school board.

Reading about the four interconnected, but distinctive, categories will help the 
reader focus on different aspects of mathematics instruction that require atten-
tion in order to develop a numerate student who is able to successfully think 
through mathematical situations. Having a chapter focused on each role certainly 
clarifies what those roles actually look like. The authors’ hope is that administra-
tors and other educational leaders will acquaint their teachers and students with 
the framework so that all of them can be consciously aware of what goes into 
dealing with mathematical situations.

The authors draw on a wide variety of experts to support the development 
of the framework, and who support their beliefs about mathematics instruc-
tion. The authors help teachers identify appropriate learning conditions to foster 
critical literacy and numeracy. They clearly define what they mean by critical 
numeracy. They specifically address teaching strategies in all parts of a lesson, 
and discuss the role of assessment in the enterprise of creating numerate learners. 
The nature of this framework will help non-math teachers foster numeracy when 
they are engaged in teaching other subjects. The authors have included many 
examples of mathematics tasks, important questions to ask, and valuable assess-
ment strategies for the classroom, both elementary and secondary.

Throughout the book are many questions for reflection that will support 
learning communities discussing the framework or other ideas expressed in the 
text. This resource successfully pulls together the work of experts, but refracted 
through a new and unique lens.

Marian Small
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Mary Fiore’s and Maria Luisa Lebar’s Four Roles of the Numerate Learner frame-
work exemplifies several educational principles that we have come to hold dear.

First, the function of curriculum is to “give perspective.” Curriculum, in our 
estimation, is best seen as a metaphor for the lives we want to live and the people 
we want to be. The word “curriculum” then suggests a big picture. Using Allan 
Luke and Peter Freebody’s Four Resources Model, the authors map out what it 
means to be a numerate learner. As they state, this involves not only skill, but also 
the ability to apply that skill to everyday life, and to use mathematics to inform 
and inquire. It also involves “critical mathematics literacy,” which includes an 
understanding of the ways in which mathematics works to position us in particu-
lar ways that we may or may not wish to support.

Second, curriculum needs to be “generative.” In other words, what is learned 
today has to be useful tomorrow. Under the best educational circumstances, what 
is learned today should support learners in outgrowing themselves, doing new 
and more challenging things tomorrow. The absence of this criterion is what is 
wrong with our old ways of doing mathematics. For instance, what students learn 
best from doing worksheets is how to do more worksheets. This is evident when 
students are given a written mathematical problem to solve that requires students 
to use a skill that they have seemly mastered through doing worksheets. The 
problem is too often there is no transfer—or very little transfer—from learning 
through worksheets to engaging in written mathematical problem solving. The 
engagements in the Four Roles of the Numerate Learner framework ensure that 
mastery of one dimension leads to the wherewithal to tackle the next, harder, 
more challenging mathematical problem. Rather than just “do mathematics,” stu-
dents learn to “think mathematically.”

Third, “there is something that simply takes one’s breath away by encountering 
good teaching.” Mary Fiore and Maria Luisa Lebar practise good teaching. Good 
teachers are able to frame the work they do from different perspectives. From 
learning about critical literacy and studying Luke and Freebody’s Four Resources 
Model, the authors recognized its application to mathematics and how that field 
might be rethought and retaught. Working with teachers in redesigning curricu-
lum, they and their colleagues have created a stunning array of mathematical 
engagements. In short, as teacher-leaders and curriculum researchers, they open 
our eyes and the eyes of readers to a new set of possibilities for how to approach 
problems in the teaching of mathematics, as well as how to overcome them.

This volume sets a new bar for all of us. It personifies some education prin-
ciples that merit longevity and emulation. When this volume is used to its best 
advantage, it will become a generative catalyst that is bound to revitalize and 
revalue not only mathematics education, but also education more generally. 
Our compliments to the authors. May it be used conceptually to see the big pic-
ture, generatively to revitalize mathematics instruction, and demonstratively to 
encourage teachers everywhere to grow from a basis of current best practice. As 
the authors emphasize, the Four Roles of the Numerate Learner framework is a 
starting point, not a resting spot.

Jerome C. Harste and Vivian M. Vasquez
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Preface

Teaching and learning in the twenty-first century—the now—are multi-faceted 
activities. We need students to become skilled critical thinkers, thoughtful prob-
lem solvers, and reflective communicators. To achieve this vision, educators strive 
to create a connected classroom culture that is built on trust and mutual respect, 
and where students are able to ask questions, pose problems, explore ideas, and 
make informed decisions. Building capacity for connectedness supports an envi-
ronment that is empowering and engaging, where students are meaningfully 
involved, where relevance is key, and where their voice matters.

The essence of every teaching and learning experience for the now is to create 
a democratic learning environment with critical thinking at the forefront, where 
we build success for all students. To do this, we need to consider and question 
the status quo and question our current understanding of literacy and numer-
acy. As co-authors, we began by linking critical literacy to critical numeracy. We 
explored the fine differences among literacy, new literacies, and critical literacy, 
recognizing that they are conceptually integrated. Critical literacy builds on the 
fundamental principles of literacy by providing a lens for viewing the world 
from multiple perspectives and creating classroom cultures that value diversity, 
multi-literacies, and our students’ cultural experiences. To help students adopt a 
critical stance, they are invited to question the authority of texts and identify and 
examine the author’s bias or perspective, then engage in dialogue and discourse 
about text, relating it to their daily lives and their own point of view. At the same 
time, we examined the connections between mathematical knowledge, numeracy, 
and critical numeracy. We used our thinking about critical literacy to build our 
understanding of critical numeracy.

The goal of mathematics teaching for the now is to support the development 
of a numerate learner, with a focus on numeracy and its relationship to math-
ematics. Numeracy and mathematics share an inherent relationship. On the one 
hand, skills like critical thinking and problem solving, applying technology, and 
understanding ideas and information require a solid grounding in mathematical 
skills and concepts. On the other hand, knowledge of mathematical skills and 
concepts alone is not enough to guarantee numeracy (Ontario Ministry of Edu-
cation, Literacy and Numeracy Secretariat, 2012). When numeracy is embedded 
in all curricular areas, it will deepen students’ understanding of cross-curricular 
content and enhance their capacity to lead informed lives (Steen, 2001). Our 
vision of mathematics teaching for the twenty-first century extends beyond the 
numerate learner to include the critically numerate learner. A critically numerate 

“I teach because I search, because 
I question, and because I submit 
myself to questioning.”
Freire, 1998, p. 35
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learner  recognizes that mathematics used in practical situations has the potential 
to be politically and morally loaded (Stroessiger, 2002). Critical numeracy, which 
builds on numeracy, entails questioning the source(s) of mathematical informa-
tion in a variety of forms. It involves examining mathematics with a critical lens 
to detect biases and question the status quo.

Recognizing the meaningful links between critical literacy and critical numer-
acy, we developed a thinking framework to provide a new entry point to math-
ematics instruction. This framework is intended to be a new way of thinking 
about mathematics and a new way of doing mathematics. We adapted the Four 
Role Resource Model (Luke & Freebody, 2004), which evolved into the Four Roles 
of the Literate Learner (Ontario Ministry of Education, 2004), to develop the Four 
Roles of the Numerate Learner. The Four Roles of the Numerate Learner frame-
work provides a way to approach mathematics with new eyes. The focus is on 
thinking differently about the way we view mathematics and do mathematics 
with our students.

The Four Roles of the Numerate Learner is a thinking framework that sup-
ports effective mathematics instruction and assessment that are differentiated, 
purposeful, and informed by student learning needs. It is our moral responsi-
bility to deepen our understanding of instructional and assessment strategies 
that we think will make a difference in improving student thinking and learn-
ing. Teaching and learning for the now is about making student thinking visible 
and developing a deeper understanding of concepts. Therefore, we need to create 
learning conditions that foster critical thinking, risk taking, problem solving, and 
reflection. Purpose and intentionality are fundamental to current pedagogy as 
we strive to create supportive and enriching environments that encourage the 
development of the skills students require to adapt to today’s demands. With the 
support of thinking tools, accountable talk, the gradual release of responsibility, 
assessment for learning strategies, and differentiated tasks that are integrated and 
cross-curricular in nature, students can develop abilities to think, express, and 
reflect—skills for the now!

To become numerate, students must learn to make sense of the mathemat-
ics, use mathematical skills effectively, thoughtfully communicate mathematical 
thinking, and critically interpret mathematical knowledge and skills. The Four 
Roles of the Numerate Learner framework addresses the teaching and learning of 
mathematics through explicit examples of how each role (sense maker, skill user, 
thoughtful communicator, and critical interpreter) can support the big ideas in 
the mathematics curriculum. Focusing on the big ideas gives students the oppor-
tunity to link mathematical concepts across the strands and view mathematics 
as a coherent whole (Charles, 2005). The Four Roles of the Numerate Learner 
framework provides multiple entry points for learners to develop the mathemati-
cal concepts and skills required to be numerate. The fundamental intent of this 
framework is for learners to engage in critical thinking about numeracy.

Unless we, as educators, fully understand the complex roles of the numerate 
learner, we will be unable to create or foster an environment where students can 
make sense of mathematics and apply their knowledge and understanding of 
mathematics to everyday contexts. Our goal is to engage students to not only 
think critically about mathematics, but also to act on that knowledge to trans-
form a situation. As educators apply the underlying ideas of the Four Roles of 
the Numerate Learner framework as part of their daily practice, students will 
begin to embrace the underlying principles embedded within the roles and view 
themselves as numerate learners. As students engage in tasks that support sense 
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making and critical thinking, multiple opportunities for student voice emerge. 
Students have the opportunity to ask questions, pose problems, explore ideas, 
and change their thinking about mathematics and the way they see themselves as 
mathematicians. As we foster and support the integration of these four roles as 
part of our daily practice, we can be confident that it will enable students to use 
their diverse identities to build their mathematical knowledge and incorporate 
their cultural experiences to expand the current dialogue.

By adopting the Four Roles of the Numerate Learner framework, students will 
become skilled critical thinkers, thoughtful problem solvers, and reflective com-
municators. The notion of critical numeracy is crucial in the teaching and learn-
ing process if we want students to be empowered to detect bias and perspective 
in making sense of their world through mathematics. Moving forward as educa-
tors, we need to leverage our instructional and assessment practices to inform 
our current dialogue and discourse in numeracy. Twenty-first century learning 
requires teachers and students to adapt to a global world that is changing at an 
exponential rate. Students need to problem solve, think critically, use higher level 
thinking skills, and communicate effectively if they are to participate as reflec-
tive global citizens in a world of dynamic change. The Four Roles of the Numerate 
Learner framework supports this new way of thinking about the teaching and 
learning of mathematics.

Reading and Using this Book

This book is designed for educators, school administrators, and those with the 
responsibility for leading change. It will serve as a guide for planning and imple-
menting improvements in the teaching and learning of mathematics. It is also 
intended to engage educators in rich conversations about effective mathematics 
practices. 

We begin by describing each of the four roles in the framework, then address 
each role in detail in subsequent chapters. Each chapter begins with an introduc-
tion drawn from our own personal experiences working with educators, admin-
istrators, and superintendents, where the focus has been on closing the gap in 
student achievement in mathematics. These introductions are intended to give 
the reader a firsthand view of the challenges associated with mathematical think-
ing and the importance of the Four Roles of the Numerate Learner framework. In 
addition, each chapter provides examples of grade-specific rich tasks and ques-
tions for the role, and suggests instructional strategies that support assessment 
for learning and that are grounded in the thinking framework. Each chapter also 
includes opportunities for the reader to reflect on how the content presented in 
the chapter relates to them personally.

Specifically, throughout this book our goals are to:

Four Roles of the Numerate Learner framework;

mathematical thinking skills and their alignment to literacy thinking skills;

development of the numerate learner;

constructing success criteria;
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12  

addressed in the book and the work they are already doing; and

related teacher learning needs.

Finally, throughout the book, the framework emphasizes student voice with 
many opportunities for students to ask questions, pose problems, explore ideas, 
and change their thinking about mathematics and the way they see themselves as 
mathematicians. This new way of thinking and learning allows learners to engage 
in critical thinking about numeracy, and ultimately act on this knowledge.
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