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Abstract 

The purpose of this project was to create a research-informed resource to help educators of Grade 

4-6 students effectively integrate issues of social justice into their mathematics teaching.  The Ontario 

mathematics curriculum (2020) emphasizes the importance of culturally relevant and responsive 

pedagogy in mathematics, and identifies the need for rich, high-quality instruction and tasks that reflect 

students’ identities and lived experiences (Ontario Ministry of Education, 2020).  While the Ontario 

curriculum recognizes the importance of imbedding mathematics in culturally relevant themes, it 

continues to prioritize fundamental, abstract concepts in its curriculum expectations and supportive 

curriculum documents such as Focusing on the Fundamentals of Math (2018).  A gap therefore exists 

between the province’s desire to build strong foundational skills in its elementary students, and its 

commitment to developing inclusive, culturally relevant mathematics classrooms. A document analysis of 

all ten provinces’ curriculum documents confirmed this gap, and a second data analysis on available 

teacher resources highlighted the lack of ready-made, research-informed instructional materials for 

elementary classrooms. Social Justice Mathematics is a suite of units and resources for elementary 

educators that helps to bridge the gap between culturally relevant and responsive pedagogy and 

foundational mathematics concepts.  Including three complete, ready-to-use units and a plethora of 

additional activities and supplementary resource, this resource provides one example of how social justice 

issues can be integrated into elementary mathematics instruction.  The open-ended, inquiry-driven and 

collaborative nature of this resource allows it to be easily adapted across grades and diverse needs.  This 

resource may be a valuable tool for elementary educators interested in grounding abstract mathematical 

concepts in real-world examples that hold relevance to students. 
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Chapter 1 

Introduction 

Context 

In recent years, mathematic achievement in Ontario elementary students has become an 

increasing concern.  The decrease in percentage of grade three and grade six students meeting the 

provincial standard in elementary schools over the last five years (EQAO, 2019) has led the 

Ontario Ministry of Education to focus on raising the province’s elementary mathematics scores.  

Consequently, Ontario’s Fundamentals of a Mathematics (2018) curriculum guide focuses solely 

on improving traditional mathematical concepts and skills.  Typically, a call to raise standards 

leads to standardized curriculum; teachers and students are pressured to focus on skills-level 

content and test scores, rather than on conceptual knowledge, language, and points of view that 

are meaningful to individual students and worth exploring (Berry, 2018; Gay, 2018; Sleeter & 

Stillman, 2005).   

However, Ontario curriculum policy documents, such as the Well Being Strategy (2016) 

and the Equity and Inclusive Education Strategy (2009) shift from traditional curriculum content 

to a focus on the importance of 21st century skills and real-life connections.  Throughout its front 

matter, the Ontario Mathematics Curriculum (2020) stresses the importance of challenging high-

order, 21st century thinking skills; making concrete, real-world connections; preparing students to 

be citizens of a critical thinking, information-based society; and developing meaningful 

opportunities to engage with mathematical concepts.  Moreover, the curriculum front matter 

acknowledges the diversity of students’ perspectives and needs, and explicitly calls for inclusive 

and differentiated instruction, through culturally relevant and responsive pedagogy, in order to 

ensure the active participation of all students. 
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Therefore, it is clear that a disconnect exists between the province’s desire to build strong 

foundational skills in its elementary students, and its commitment to developing inclusive 

mathematics classrooms that make room for diverse student voices, situate abstract mathematics 

concepts in real-world examples, and prepare students to be critical-thinking and engaged citizens 

in our 21st century society. 

Autobiographical Signature 

My interest in teaching social justice for mathematics blossomed from my experiences 

teaching Grade 4 and 5 in Sweden from 2016-2018.  I was teaching during a time of much global 

uncertainty and polarization: contentious elections in North America and in Europe, climate 

activism–including Sweden’s own Greta Thunberg–and immigration concerns were ever present 

issues for my students.  These global issues began to permeate my students’ lives, and I was 

frequently addressing themes of racism, sexism, and other forms of prejudice in the conflicts 

students had with one another. I realized that I wasn’t properly acknowledging the emotional and 

social concerns my students were bringing to class.  In not recognizing these non-academic 

burdens, I was not supporting my students in a way that allowed them to feel seen and safe: a 

situation that I believe ultimately created a barrier to their learning.  

I started trying to address students’ concerns proactively during my lessons, and as a 

teacher of mathematics and English, I noticed a significant difference in my ability to effectively 

integrate these relevant issues into classroom activities in the two subject areas.  During my 

English lessons, I was able to create authentic opportunities for my classes to discuss relevant 

societal concerns, while still meeting curriculum expectations and observing that students were 

developing their English skills.  I was able to adjust specific content to meet my students’ needs 

without sacrificing curriculum expectations or feel that I was “wasting” valuable class time.  

In mathematics classes, however, I did not feel the same freedom; I felt pressured to stay on track 

and address curriculum aims, sometimes at the expense of my students’ well-being and more 
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immediate needs.  I struggled to reconcile what felt like more rigid curriculum content with 

societal issues and student concerns, and I often felt as though I was letting my students down by 

not acknowledging the worries they carried with them to class.  It was difficult to make time for 

group discussions when we were already three weeks behind schedule and still needed to learn 

multi-digit multiplication.  I sincerely wanted to ensure that my students had strong foundational 

skills and a deep understanding of mathematical concepts, but I was conflicted because I did not 

see obvious solutions to the problem at hand, i.e., making sure they felt valued and that the issues 

that were important to them were reflected in the content we learned.  I began to wonder if there 

was a way to bring these two goals together—to introduce and reinforce mathematical concepts 

through topics that held importance to students.  It was from this dilemma that I first discovered 

teaching mathematics for social justice. 

Rationale 

Teaching mathematics for social justice has shown teaching for social justice has been 

positively related to high academic expectations and student achievement in mathematics 

(Mitescu et al., 2011).  Wright (2016) found that students responded positively when social 

justice issues were integrated into their mathematics lessons, noting greater levels of student 

engagement, enjoyment and achievement, particularly in students who were typically low 

attaining.  Wright concluded that an authentic connection between social justice and mathematics 

makes the subject more “meaningful and relevant to students’ real-life experiences” (p. 114) and 

results in raised levels of engagement as students begin to understand its purpose and everyday 

applications. 

Consequently, it seems that when teachers only focus on mathematics content, without 

acknowledging ongoing societal concerns and issues outside of the classroom, they isolate 

mathematics from the larger society, and create a disconnect for students between what they learn 

in the classroom and what they experience in their daily lives. Students feel less connected to the 
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content and their needs are not being met; they cannot recognize how mathematics is situated 

within the real world (Wright, 2016).  Furthermore, teaching mathematics through a social justice 

lens promotes concepts of equity highlighted in the curriculum’s front matter and creates space 

for a variety of student narratives and diverse voices to come to the forefront of an academic 

subject that has remained primarily traditional and skills-centered in its content, delivery and 

assessment (Beatty, 2018; Boaler, 2014).  For example, Esmond and Caswell (2010) observed 

how the implementation of social justice projects by elementary teachers made mathematical 

tasks “very meaningful” (p. 250) for some students.  One project in particular used data and 

statistics from a fourth-grade classroom’s school community to demonstrate the diversity of 

languages spoken by students.  Students were able to make connections between the data and 

their school community, even identifying themselves and their peers in the final representation of 

data.  Thus, student experiences and voices were effectively placed at the forefront of 

mathematics, with encouraging results. 

Purpose 

In order to wholly support students in becoming mindful, critical and ethical citizens with 

the tools to affect positive change, Ontario classrooms must situate themselves within their 

community, society and the world. The overall purpose of this project was to develop a 

curriculum resource for Junior Grades that would support the integration of social justice issues 

into mathematics.  Informed by research, this project aims to provide educators with one example 

of how mathematics content can be bridged with relevant social justice issues: and, encourage 

them to continue teaching mathematics for social justice.  This project is in response to my 

experience working as an educator and the disconnect I felt between the growing emphasis in 

classrooms on social justice and representation, and the mathematics curriculum content.  In 

searching for reputable social justice resources for my own mathematics classroom, it became 

clear that ready-made, research-informed resources for junior grades were not readily available.  
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A document analysis of existing educational resources that combined social justice and 

mathematics confirmed this gap.  As a result, I created, Social Justice Mathematics: Units and 

Resources for Grades 4-6, a suite of comprehensive units, activities and resources to support 

educators interested in teaching mathematics through social justice.  

Overview of the Project 

 In this chapter I outlined the context and purpose of this project and established the need 

for a resource that effectively bridges the gap between mathematics curriculum content and 

relevant social justice issues.  In Chapter 2, I present a review of the literature that examines 

traditional mathematics education, alternative pedagogical theories that inform teaching 

mathematics for social justice, and the benefits and barriers associated with teaching mathematics 

for social justice.  In Chapter 3, I describe the methodology used to design and review the project.  

Chapter 4 provides a discussion of the possible implications of the project.  Chapter 5 introduces 

the resource, Social Justice Mathematics, developed for this Master of Education project. 
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Chapter 2 

Literature Review 

In this chapter, I present the literature related to teaching and learning mathematics for 

social justice. The literature review is divided into three sections to provide an overview of the 

relationship between mathematics and social justice.  The first section of this chapter describes 

traditional education, specifically traditional mathematics education, highlighting the need for 

alternative pedagogical approaches such as mathematics for social justice.  The second section 

explores important alternative educational approaches that have contributed to the concept of 

teaching for social justice, in particular, ethnomathematics and culturally responsive teaching, and 

provides a definition for teaching mathematics for social justice. It is of important note in this 

section that, while pedagogies such as ethnomathematics (D’Ambrosio, 1985) and culturally 

relevant teaching (Landson-Billings, 1995) were originally conceived in the late 20th century, 

there has been a resurgence in revisiting and researching these methoodologies in the past few 

years.  This should explain the significant gap in the research. The third section of this review 

details the benefits of and the barriers to integration of social justice into mathematics, before 

highlighting several practical examples. 

Traditional Education 

In this section, I will describe the characteristics commonly associated with traditional 

education in general and mathematics specifically.  Next, I will identify the ways in which many 

students are disadvantaged and excluded as a result of traditional educational practices in 

mathematics. 

Concepts of social justice teaching in general, and teaching mathematics for social justice 

specifically, developed as a result of a growing dissatisfaction with traditional or classical 

pedagogy and its limitations. Traditional education is likely the method of learning most familiar 
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to the majority of the population. There are many common characteristics of traditional 

education, including standard strategies such as teacher-led lectures, which require little to no 

student participation; asking closed-ended questions to elicit specific answers; worksheets and 

timed tests that imply only one right answer or solution; the focus on the success of the individual 

rather than on that of a collaborative team; and the emphasis on memorization over 

comprehension, often with the help of multiple choice (Boaler, 2014, 2016; Dewey, 1938).  

Another large component of traditional education, or academic rationalism as Eisner & 

Vallance (1974) described it, is the belief that the role of education is merely to pass the 

knowledge onto the next generation for the betterment of the existing society. Learning is 

considered a passive act (Boaler, 2016) with the teacher as the gatekeeper of knowledge then 

transferred to students. Certain subjects are also more highly valued within traditional education, 

especially intellectual or academic and abstract disciplines, as opposed to practical or real-world 

skills (Dewey, 1938; Eisner & Vallance, 1974; Fasheh, 1982; Joseph, 1987). Most importantly, 

from a traditional perspective, the curriculum is considered to be static or neutral (Dewey, 1938; 

Freire, 1970, 1973), a set of pre-determined facts passed from one generation to the next in order 

to prepare students to fit into and maintain the dominant society’s pre-existing structures (Banks 

& Banks, 1995; Dewey, 1938; Eisner & Vallance, 1974; Freire, 1970, 1973). However, as Apple 

argued in 1993, “the curriculum is never simply a neutral assemblage of knowledge, somehow 

appearing in the texts and classrooms of a nation. It is always part of a selective tradition, 

someone’s selection, some group’s vision of legitimate knowledge” (p. 1). Traditional education, 

therefore, always protects the interests of a society’s dominant culture, and is used as a means 

through which to maintain their dominance and privilege: 

What counts as knowledge, the ways in which it is organized, who is empowered to teach 

it, what counts as an appropriate display of having learned it, and, just as critically, who 



 

8 

 

is allowed to ask and answer all of these questions are part and parcel of how dominance 

and subordination are reproduced and altered in this society. (Apple, 1993, p. 1) 

Traditional pedagogies present a selection of knowledge as legitimate, without encouraging 

critical reflection on where this knowledge comes from, and whose perspectives are omitted, and 

it is therefore not helpful when working towards a democratic and more just society (Banks & 

Banks, 1995).  

Traditional Mathematics Education 

 At present, mathematics remains the subject that most closely aligns with traditional 

education and pedagogical practices. This is likely because mathematics is still commonly 

believed to be objective and context-free (Gay, 2018; Gutstein, 2003; Naresh, 2015), and often 

kept abstract and separate from students’ everyday lives and experiences (Fasheh, 1982; Powell 

& Frankenstein, 1997). Mathematics “facts” are believed to be true regardless of culture or time, 

leaving little room within mathematics curriculum and instruction for considering students’ 

perspectives and individual points of view (Fasheh, 1982; Gay, 2018; Rosa & Shirley, 2016).  

Presuming the neutrality and factuality of mathematics content can lead to the assumption 

that students’ mathematical knowledge and understanding is easily measurable; if there is only 

one right answer, students are either right or wrong. This assumption is evident in the ways 

educators continue to assess students’ mathematical knowledge and skills: textbooks, 

memorization drills and timed tests are still common place in most mathematics classrooms 

(Boaler, 2006, 2014). Unfortunately, assessment practices such as these often discourage students 

already struggling in mathematics by further intimidating students, forcing them to learn and 

communicate their knowledge using ‘one right way,’ and, in some cases, explicitly privileging 

certain demographics of students (Gay, 2018; Miller-Jones & Greer, 2009; Niederle & 

Vesterlund, 2010). 
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For example, in a 2014 study on timed tests, Boaler found that when students completed 

a question on a timed test, they experienced more stress than when completing the same questions 

with no time limit. Boaler argued that traditional assessment methods such as timed tests teach 

students to view mathematics as purely a performance subject meant to categorize students based 

on ability, and that, typically, these methods only widen the achievement gap between higher and 

lower performing students. She concluded that “many students turn away from mathematics in 

their early years because they feel that their creativity and open thinking close down as they are 

forced to follow standard rules and procedures” (p. 473). 

As a result of the importance placed on performance, mathematics becomes an inherently 

competitive subject (Boaler 2006; Wright, 2016). Boaler (2006) described how many 

mathematics classes value the quick and correct execution of procedures above all else. She 

argued that “the narrowness by which success is judged means that some students rise to the top 

of the classes…as others sink to the bottom, with most students knowing where they are in the 

hierarchy created” (p. 42). The individualism that this system reinforces is unnatural when 

compared with the way most communities have solved problems throughout history (D’Ambrosio 

& D’Ambrosio, 2013; Rosa & Gavarrete, 2017). Furthermore, considering mathematical 

knowledge provides access to higher education and upward mobility (Turner et al., 2009) this 

competitive individualism can further strengthen pre-existing divisions based on class, race, or 

sex (Gutstein, 2006, Martin & McGee, 2009; Niederle & Vesterlund, 2010). 

The lack of historical and cultural references included in traditional mathematics 

curriculum points to another way in which learners from nondominant backgrounds are excluded 

(Beatty, 2018; Gay, 2018; Rosa & Shirley, 2016; Turner et al., 2009). It is important to consider 

“how mathematics is used to normalize particular practices and ways of knowing” (Wager, 2018, 

p. 212).  Joseph (1987) pointed to the common narrative of mathematics as a discipline developed 

exclusively by white men from European civilizations, noting the blatant admission of substantial 
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developments towards mathematics made in other parts of the world. This perception of 

mathematics leads students, early on in their mathematics education, to develop a particular 

conception of the kinds of people who can and cannot do mathematics (Powell & Frankenstein, 

1997), and the fact that mathematics teachers often come from the dominant Eurocentric, middle 

class culture furthers this perception (Gay, 2018; Harper et al., 2018).  Gay (2018), asserted that 

“conventional” strategies for improving the achievement of marginalized students “are doomed to 

failure,” (p. 12) because these strategies still exist within the dominant, oppressing structures and 

“[claim] cultural neutrality” (p. 13). 

Joseph argued that this selective, Eurocentric history of mathematics is fundamentally 

elitist since mathematics performed by, for example, Egyptian and Babylonian civilization, is 

often criticized for being a mere “practical tool” as opposed to an “intellectual pursuit” (1987, p. 

25). Mathematics is thus used by the elite Eurocentric society as a gatekeeper to higher education 

(D’Ambrosio, 1985, 2016, 2020; Gutstein, 2006). This prejudice towards the utilitarian functions 

of mathematics teaches students that abstract, intellectual mathematics is somehow nobler and 

superior, and leads them to believe that mathematics is a remote subject with no real relevance in 

their daily lives, especially for students who are not a part of the dominant culture (Beatty, 2018; 

Naresh & Kasmer, 2018). 

 This belief that mathematics has little to no relevance to students’ lives outside of the 

classroom is not an uncommon one.  Students often struggle to see themselves within the content 

of traditional mathematics classrooms, and Fasheh (1982) suggested that the cause of this is “a 

common misconception…that mathematics can be taught effectively and meaningfully without 

relating it to culture or to the individual student” (p. 5). When students see themselves 

represented in mathematics and are provided with agency over their own learning, they are less 

likely disengage (Boaler, 2016). Essentially, if mathematics is only taught through abstract 

concepts, students will believe that mathematics is a “nonunderstandable collection of arbitrary 



 

11 

 

rules and procedures” (Gutstein, 2003, p. 60) and struggle to situate or apply mathematical ideas 

into their experiences. In addition to not holding cultural relevance for students, traditional 

standardized mathematics curriculum content cannot remain sufficiently innovative in an ever-

evolving global society. Unable to maintain relevancy, traditional mathematics prepares students 

for professions that will soon be extinct (D’Ambrosio, 2020). Without connections to students’ 

perspectives and cultural experiences, or their futures, the meaningfulness and reality of 

mathematics is lost, and mathematics simply serves to maintain the discrimination of learners 

from nondominant backgrounds found within mathematics classrooms and perpetuate their 

disadvantage and oppression in the larger society (Fasheh, 1982; Hand, 2012; Rosa & Shirley, 

2016). 

Teaching for Social Justice in Mathematics 

Alternative approaches to education both in mathematics and in general have developed 

over the past century in response to criticism of traditional pedagogical practices. As early as 

1929, Dewey proposed that school be seen for the social institution it was and argued that 

education was fundamental to social progress and reform, but only effective when it simulated 

genuine social situations faced by students. In 1970, Freire asserted that the role of the educator 

was not impose their own world view on students, but to recognize their view of the world as well 

as their situation within it. Apple (1993) warned against assuming the neutrality of a curriculum, 

a common assumption in mathematics to this day. Apple argued that democratic curricula require 

the recognition of diversity and differences in experiences and backgrounds, and that equal 

treatment of students includes content and practices that breaks down oppressive structures by 

consciously empowering and depowering students. As Berry (2018) stated, “too often, race, 

racism, social justice, contexts, identities, conditions and more are relegated as issues not 

appropriate for mathematics education when in fact these issues are central to the learning and 

teaching of mathematics” (p. 15).   
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In this section, I will briefly highlight some relevant alternative educational approaches 

that have contributed to the growing support for teaching through a social justice lens, and more 

specifically teaching mathematics for social justice. I will then provide my definition for teaching 

for social justice.  

Ethnomathematics. In 1977, D’Ambrosio introduced the term “ethnomathematics” to represent 

the idea of exploring the cultural components inherent in mathematics and how different cultures 

negotiate mathematical practices (Ascher, 1991; D’Ambrosio, 2001; Powell & Frankenstein, 

1997). Ethnomathematics embraces multiple approaches to a mathematical concept and 

recognizes that different ways of thinking can result in different forms of mathematics (Ascher & 

Ascher, 1986; D’Ambrosio, 1985, 2020; Powell & Frankenstein, 1997). It does not view 

mathematical knowledge as “static and ordained” but as “dynamic and the results of human 

activity” (Powell & Frankenstein, 1997, p. 8). It seeks to embed mathematics within an 

individual’s cultural background, making information meaningful through contextual 

understanding. The goals of ethnomathematics are to use students’ own cultural perspectives and 

experience to forge significant connections and to deepen student’s understanding of mathematics 

(Rosa & Shirley, 2016), and to broaden students’ understanding of mathematics and other 

cultures by introducing them to different ways of knowing, thinking and doing (Powell & 

Frankenstein, 1997; Rosa & Shirley, 2016). 

 Two key components of ethnomathematics include the assumption that all students arrive 

at the classroom already possessing mathematical knowledge. It is the role of the educator to 

build upon that pre-existing knowledge (Powell & Frankenstein, 1997).  Another key component 

of ethnomathematics is the use of student self-reflection as a tool for students to uncover their 

own, personal ethnomathematical knowledge (Frankenstein, 1989). 

 Initially, ethnomathematics made a distinction between the “academic” mathematics of 

the classroom, and the “everyday” mathematics required by different cultures and communities 
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for daily living (D’Ambrosio, 1985, 2006; Powell & Frankenstein, 1997).  However, as the 

concept of ethnomathematics has evolved, experts in the field have come to include academic 

mathematics within ethnomathematics, arguing that all mathematics is a product a culture, 

including that of dominant cultures, and that no one way of reasoning, counting, measuring, or 

classifying is superior to another (D’Ambrosio, 2020; Mukhopadhyay et al., 2009; Powell & 

Frankenstein, 1997).  Thus, ethnomathematics is no longer viewed as an alternative to academic 

mathematics, but as a complementary perspective (Mukhopadhyay et al., 2009).  

Ethnomathematics and teaching mathematics for social justice are closely entwined (Rosa 

& Orey, 2016).  Students who do not see their own culture properly represented in their lessons 

are less likely to reflect critically on their society’s dominant culture and therefore are more likely 

to assimilate to that dominate culture. Ethnomathematics “rejects the dominant Eurocentric 

approach to the history of mathematics and challenges the elitist state bestowed solely on the 

academic mathematics which oppresses other forms of mathematics” (Naresh, 2015). By teaching 

students about real world, applicable issues and valuing diverse opinions and approaches, 

students are empowered to explore, and place value in, their own perspectives (D’Ambrosio, 

1999; Rosa & Gavarrete, 2017).  

Culture and mathematics. Fasheh asserted in 1982 that culture is an inseparable component of 

an individual’s perspective and inevitably influences how people see and understand learned 

concepts: “[culture] can determine the way we think, the way we prove things, the meaning of 

contradiction, and the logic we use” (p. 6). Fasheh suggested that mathematical concepts are not 

necessarily as absolute or pure as traditionally believed, arguing that when these concepts are 

taken out of an abstract setting and situated in the real world, they are open to interpretation based 

on individual experience. The example he provided considers the mathematical fact “one equals 

one.”  While this fact, in abstraction, is indisputable, Fasheh argued that in a real-world context, 

one does not always necessarily equal one. Is one fresh apple equal to one rotten apple? Fasheh 
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therefore reasoned that the numbers, symbols and concepts we discuss in mathematics are never 

meaningless to children, and it is the role of educators to support students in exploring their own 

realities, cultures and perspectives by teaching mathematics through culturally relevant and 

personal experiences. 

Critical mathematics education. In the early 1980’s, both Frankenstein and Skovsmose coined 

the term “critical mathematics education” independently of each other. For Skovsmose, a critical 

mathematics education examines how knowledge is attained and is cognizant of social problems, 

inequalities and suppressions. Critical education teaches students how to reflect logically on what 

they learn and take into consideration who teaches them and how they are taught; thus making 

education “an active progressive social force” (1994, p. 38).  

 Frankenstein (2011) argueed that critical mathematics is built on the belief that “the 

overarching purpose of all education is to contribute to the struggle for a more just world (p. 2). 

Critical mathematics education recognizes the importance of intellectual diversity and believes 

that valuing others’ intellectual activity challenges our own ways of thinking and ultimately 

expands our collective creativity. It is important to note that, for Frankenstein, mathematics skills 

are seen as a means through which we may understand social justice issues more deeply but notes 

that cultural and societal issues themselves are not considered to be a tool for mathematical 

understanding.  

Culturally relevant teaching. Similarly, Ladson-Billings (1005) suggested the need for 

culturally relevant teaching as a pedagogy of opposition. Culturally relevant pedagogy focuses on 

empowering the collective instead of the individual with three specific criteria: ensuring students’ 

academic success, developing students’ cultural competence, and developing students’ critical 

consciousness. These three components, Ladson-Billings argueed, lead to a challenge of current 

social orders and oppressive structures. Unlike Frankenstein’s caveat, Ladson-Billings believes 

teachers should “utilize students’ culture as a vehicle for learning” (p. 161).  
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Culturally responsive teaching.  In more recent years, the term culturally responsive teaching, 

or culturally responsive mathematics, has gained popularity.  Culturally responsive teaching 

views cultural diversity as a strength in all aspects of society and seeks to demonstrate the value 

and importance of multiple perspectives and experiences (Gay, 2018).  Gay describes culturally 

responsive teaching as both “a routine and a radical proposal” (2018, p. 32), explaining that it is 

routine in that it does for marginalized communities what traditional pedagogy and instruction 

does for middle-class, white students, and radical in that it makes “explicit the previously implicit 

role of culture in teaching and learning” (p. 32).  

Like ethnomathematics culturally responsive mathematics aligns mathematics content 

with the lived experiences of students in order to make mathematics more meaningful and 

empower students simultaneously, specifically marginalized students (Beatty, 2018; Castagno & 

Brayboy, 2008).  Its aim is to equip students with the mathematics knowledge needed to reject the 

role of societal spectator and instead dismantle critically oppressive structures (Mukhopadhyay et 

al., 2009).  Culturally responsive mathematics is a collaborative approach to mathematics and is 

grounded in the belief that “mathematics is comprised of a diversity of practices that make it as 

historically, culturally, socially, and politically situated as any other human activity” and that 

mathematics is rooted in “human interactions with the environment and with one another” (Greer 

et al., 2009, p. 1).   

Current Pedagogical Theory and Practices 

In the 21st century, these earlier alternative responses to traditional education have 

inspired many to consider how social justice might be incorporated into teaching and learning. 

While this continues to be a growing area of research, there is no universal term, definition, nor 

goal for pedagogy that incorporates social justice. It is common to see terms such as socially just 

teaching, equitable teaching, teaching for social justice, teaching mathematics for social justice, 
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social justice mathematics, social justice pedagogy or inclusive mathematics used in similar or 

interchangeable ways.   

“Equity pedagogy” was defined by Banks and Banks (1995) as “helping students become 

reflective and active citizens of a democratic society” (p. 152). In 2008, Chubbuck & Zembylas 

defined “socially just teaching” as “a teacher’s effort to transform policies and enact pedagogies 

that improve the learning and life opportunities for typically underserved students while 

equipping and empowering them to work for a more socially just society themselves” (p. 274). 

Esmonde & Caswell (2010) believe that when teaching mathematics for social justice, 

conceptualizations of equity and social justice in the classroom should challenge both what is 

taught and how it is taught (the content and the pedagogy), arguing that academic excellence is 

necessary, but not sufficient for equity. They referred to Cochran-Smith’s 2004 principles of 

teaching for social justice: a) enabling significant work in a community of learners; b) building on 

students’ cultural knowledge and interests; c) teaching skills and bridging gaps; d) working with 

families and communities; e) diversifying assessment; and, f) making activism an explicit part of 

the curriculum (2004, p. 65). 

For Gutstein (2003) “social justice pedagogy” means empowering students to be the 

solution to injustice, and requires students having a deeper understanding of the “conditions of 

their lives and the sociopolitical dynamics of their world” (p. 39). In mathematics in particular, 

teachers can use social justice pedagogy to help students “explicitly and consciously use 

mathematics itself as a tool to understand and analyze the injustice in society” (p. 69). 

Hand (2012) focused on “equitable mathematics teaching,” a form of teaching that 

engages dominant and nondominant learners through rigorous inquiry, attains noticeable success 

with non-dominant learners, and promotes students’ competency, ownership and sense of 

belonging. Hand suggested that equitable mathematics teaching encourages all students to “take 

up space” and to realize their “potential to contribute to society” (p. 237).  
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For the purposes of this project, I have chosen to use the term “teaching mathematics for 

social justice” and my understanding of this term is influenced in part by all of the available 

definitions and descriptions. Specifically, my understanding of teaching mathematics for social 

justice aligns with Simic-Muller et al.’s description of the term as “preparing active and engaged 

citizens in a democratic society…[by] using mathematics to understand, question and effect 

change in our world” (p. 54, 2015). Teaching mathematics for social justice requires introducing 

relevant real-world issues into mathematics as a means to engage and empower all students. It is 

rooted in the belief that incorporating students’ out-of-school experiences can “illustrate how all 

students backgrounds and knowledge is valued in the classroom” (p. 54). 

A Practical View of Social Justice in Mathematics 

In this section, I will discuss the possible benefits associated with teaching mathematics 

for social justice and the most common obstacles educators face when seeking to implement this 

alternative pedagogy. I will then explore, in greater detail, five research studies that demonstrate 

some of these potential successes and barriers associated with combining social justice and 

mathematics.  

Benefits of Teaching Mathematics for Social Justice 

Research on combining mathematics with social justice pedagogy has determined many 

important positive results, including most often: greater understanding of mathematical concepts 

often leading to reduced achievement gaps; increased student confidence and engagement in 

mathematics; heightened social awareness and citizenship; and more equitable classroom 

practices.  

 Improving mathematical comprehension and diminishing the achievement gap between 

dominant and minority students are two of the largest benefits cited of teaching mathematics for 

social justice (Beatty, 2018; Boaler, 2006; Gay, 2018; Wright, 2016). There are several likely 

reasons for this increase in achievement by all students. First, the mathematical content used 
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when teaching mathematics for social justice remains at a high standard and can even sometimes 

exceed the curriculum expectations for that grade level (Gutstein, 2003, 2006). In addition, 

students can gain a deeper understanding of mathematics content from this approach, as they are 

introduced to both the theoretical concept as wells as its practical uses (Wright, 2016). As a 

result, students’ mathematics skills tend to be more transferrable to new or unfamiliar situations 

(Boaler, 1998). Also, mathematical concepts can be easily differentiated when using social justice 

issues to teach mathematics, meaning that students ready for a challenge can explore issues in 

greater mathematical detail, while students who need additional support can receive the 

scaffolding they need to properly understand concepts at their own speed (Boaler, 2016).  

Furthermore, when abstract mathematics concepts are embedded in practical examples 

and issues, students can see the purpose of mathematics outside of the classroom and understand 

its application (Boaler, 2006). Students are more likely to retain their understanding past a single 

lesson or unit because the ideas hold relevance to their real lives (Beatty, 2018; Boaler, 2014). 

Moreover, when mathematics lessons draw from students’ own backgrounds and perspectives, 

minority students are able to see themselves, their culture and their experiences reflected in 

mathematics (Esmonde & Caswell, 2010). For a subject that has traditionally excluded minorities 

and women, seeing themselves reflected in mathematics proves to minority students that they do 

belong, and that mathematics is for them (Turner et al., 2009).  

Higher academic achievement is not the only positive result of embedding mathematics 

in real world issues that acknowledge students’ own perspectives. Research has also shown that 

teaching mathematics from a social justice lens often leads to greater student confidence and 

engagement for the same reasons (Gutstein, 2003). This shift is particularly noticeable in students 

who were previously observed to be less engaged (Wright, 2016). Students who explore 

mathematics through a social justice lens demonstrate less test anxiety, are more likely to pursue 

additional mathematics courses in higher grades, and typically hold a much more positive view of 
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mathematics compared to students taught using traditional methods (Boaler, 2006; Gutstein, 

2003). 

Similarly, students who consistently learn mathematics for social justice also develop a 

deeper understanding of social issues in addition to their role as citizens within their community 

and society (Banks & Banks, 1995; Gutstein, 2003, 2006; Rosa & Orey, 2016). While social 

justice topics can serve as a platform from which students can understand and apply mathematical 

concepts in new and tangible ways, the same can be said for the role mathematics can play in 

helping students to understand social justice issues in a more profound and nuanced way 

(Picower, 2012; Wright, 2016). When mathematics and social justice are combined, students can 

more easily identify the “grey” in both subjects, and recognize that some problems, in both 

subject areas, may have multiple solutions and interpretations, or no solution at all (Gutstein, 

2006).  Exploring relevant issues through a mathematical lens can help students better understand 

these issues’ complexities and possible solutions (Gutstein, 2003, 2006). Mathematics comes to 

be viewed by students as a tool that helps them break down issues that are relevant to them and 

equips them with the skills and knowledge to approach these topics with logic and stronger 

critical thinking skills (Turner et al., 2009).  

Finally, teaching mathematics for social justice frequently results in more equitable 

practices and interactions in the classroom itself (Hand, 2012). Not only do students feel that their 

personal perspectives and cultures are better represented, but research shows that students 

become more collaborative and supportive (Boaler, 2014). Students gain insight into their peers’ 

experiences and learn to value different perspectives and approaches, consequently demonstrating 

more empathy (Picower, 2012). Competitiveness between students tends to decrease as students 

learn to appreciate contributions from their peers and value a wider range of mathematical skills 

(Boaler, 2014). Finally, students of all abilities begin to feel a sense of belonging and 
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responsibility to their peers; and, students gain a heightened awareness of both global and local 

communities and how they can best “take up space” within them (Hand, 2012). 

Barriers to Teaching Mathematics for Social Justice 

While there are numerous empirically-validated benefits to teaching mathematics for 

social justice, it remains difficult for educators to implement this pedagogical approach 

successfully across all grade levels—especially in younger grades. Common barriers include the 

restrictions of standardized testing and strict curriculum expectations, environmental constraints 

such as lack of time or support, and a superficial knowledge of what teaching mathematics for 

social justice really means (Boaler, 2014; Gay, 2018; Wright, 2016).  

 Standardized or standards-based tests that measure students’ mathematical achievement 

across a state or province often place pressures on teachers to “teach to the test” and focus on 

preparing students for test taking, rather than for real world mathematical scenarios (Gutstein, 

2003; Miller-Jones & Greer, 2009). Standardized tests and the curriculum expectations they 

embody typically reduce mathematics knowledge to traditional skills and procedures with easily 

measured outcomes and often encourage the use of outdated practices such as rote memorization 

and worksheets for practice and reinforcement. Tests such as these tend to widen achievement 

gaps, cause mathematics anxiety and teach some children that they are simply not good at 

mathematics (Boaler, 2014). Teachers struggle to reconcile curriculum expectations with 

standardized test content—which reinforces the idea that mathematics is an abstract concept with 

no real-world value—to their desire to teach students mathematical skills that are both grounded 

in students’ personal experiences and relevant to their lives outside of the classroom (Turner et 

al., 2009; Gregson, 2013).  

 In addition to constraining curriculum requirements, educators often struggle to develop 

lessons guided by real-world themes such as social justice due to a lack of time, resources and 

support (Rosa & Orey, 2016; Wright, 2016). It is true that planning lessons which cater to 
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students’ individual experiences and perspectives requires more time and is difficult to design in 

advance, as teachers need to leave space for students’ perspectives and account for instances 

when interests shift or lead students in a new direction (Turner et al., 2009; Gregson, 2013). 

Finding resources for this approach to mathematics makes planning and execution that much 

more difficult (Turner et al., 2009). There are few ready-made resources available and applicable, 

fewer still that are free. Finally, many educators are hesitant to attempt alternative approaches 

such as teaching mathematics for social justice, because they feel a lack of support from school 

administration or from parents (Simic-Muller et al., 2015; Chubbuck & Zembylas, 2018). While 

social justice topics are selected with the students’ interests, backgrounds and age in mind, there 

may be topics that some parents deem too mature for their students.  Educators naturally want to 

feel safe when taking calculated professional risks and as well as supported and trusted by the 

greater school community when juggling the simultaneous goals of developing strong 

mathematics skills and preparing students for life outside the classroom. All of these classroom 

constraints can cause burnout in educators who do attempt to shift their pedagogical practices and 

cause them to revert to traditional methods (Chubbuck & Zembylas, 2018). 

 Lastly, one of the largest deterrents for teaching mathematics for social justice is a 

superficial knowledge of what this alternative pedagogical approach truly looks like in the 

classroom (Chubbuck & Zembylas, 2018; Gay, 2018; Simic-Muller et al., 2015). Educators often 

feel ill-equipped to discuss sensitive and often personal topics with their students and may 

therefore determine silence and a return to traditional methods to be the best course of action 

(Bartell, 2013; Harper et al., 2018; Mills & Ballantyne, 2016). Or perhaps they feel overwhelmed 

by the diverse range of topics, perspectives and politically correct nuances, and don’t know where 

to begin (Boaler, 2006; Chubbuck & Zembylas, 2018: Picower, 2012). Some educators still 

believe that social justice topics are not appropriate for certain age groups, demonstrating a lack 

of understanding on how issues can be adapted for younger students (Gay, 2018; Simic-Muller et 



 

22 

 

al., 2015). Often, educators might briefly reference a social justice topic in a single lesson or 

problem and consider this to be teaching social justice for mathematics (Garii & Rule, 2009; Gay, 

2018; Picower, 2012; Mills & Ballantyne, 2016; Simic-Muller et al., 2015). Unfortunately, this 

approach, while a step on the right path, provides students with a superficial knowledge of an 

issue, and of what social justice means as a whole (Hamm et al., 2018). Furthermore, this 

approach lacks the momentum to successfully shift the classroom community to more equitable 

practices (Garii & Rule, 2009).  

Examples of Teaching Mathematics for Social Justice 

The above examples all serve as real and frequently experienced barriers to teaching 

mathematics for social justice. Below I highlight several specific research articles that further 

unpack what the challenges and successes of teaching mathematics for social justice look like in 

practice. 

Positive outcomes from social justice mathematics Wright’s 2016 study challenged a research 

group of five teachers to plan, teach, and evaluate innovative social justice themed mathematics 

activities in their classrooms, and demonstrated some of the common positive outcomes 

associated with this approach. While the participating teachers initially felt more comfortable 

planning activities that used already familiar mathematical concepts as a means to explore a 

social justice issue, they began to develop an understanding of how social justice issues could be 

used to cultivate an appreciation of how mathematics is used to solve problems in real life.  There 

are several interesting findings to note in this study.  

First, teachers observed a largely positive response from their students to the alternative 

activities and strategies they implemented.  They reported higher levels of engagement and 

enjoyment in their students, particularly amongst previously unmotivated and disengaged 

students. Improvements in mathematical achievement were also observed, most notably with 

students who were typically lower attaining. And, interestingly, the highest attaining students 
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were the ones to show the least enthusiasm towards the alternative activities, perhaps because 

they were less able to measure their own success without the conventional benchmarks of 

traditional mathematics activities. This last finding in particular highlights both the 

competitiveness and power, described earlier in this chapter, that is inherent in traditional 

mathematics classrooms—students who thrive within traditional settings may struggle to succeed 

in collaborative settings where individual achievement and traditional skills such as memorization 

are no longer as prioritized.  

Wright argued that his findings demonstrate how students can develop an understanding 

of both social justice issues and mathematical concepts when the two are meaningfully linked and 

that this approach has the potential to close the achievement gap between students. He 

concludeed that “making mathematics more meaningful and relevant to students’ real-life 

experiences can raise their levels of engagement with the subject as they develop an appreciation 

for its purpose and possible future application (p. 114).  

Changed attitudes when mathematics becomes meaningful.  In 2003, Gutstein examined the 

attitudes and abilities of students exposed to learning mathematics through a socially just lens. In 

this two-year study of a grade seven and eight urban Latino class, Gutstein served as the students’ 

mathematics teacher and used this experience to gauge students’ reactions to a curriculum that 

focused on teaching and learning mathematics for social justice. Gutstein’s goals were to help 

students develop their “social and political consciousness, their sense of agency, and their social 

and cultural identities,” arguing that mathematics can be used to help understand “relations of 

power, resource inequities, and disparate opportunities between different social groups [and] 

explicit discrimination based on race, class, gender, language, and other differences (p. 45). In 

their lessons, students explored local and global issues and were increasingly able to examine 

issues through a critical lens as the study progressed.  
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Gutstein noted that students began his class with a traditional outlook of mathematics as a 

set of decontextualized procedures meant to be memorized but not understood. Gutstein 

structured his class with a series of real-world projects and found that, by the end of the two 

years, all but one demonstrated substantially greater mathematical skills as well as more 

confidence in their reasoning and problem-solving strategies. Moreover, of the 28 students, 25 of 

them described a significant change in their attitude towards mathematics, recognizing that it was 

a valuable tool in their lives, even if they still didn’t enjoy it or find it easy. Gutstein found that 

the vast majority of students showed an increase in both their social consciousness and their 

mathematical abilities, concluding that educators can “promote more equitable classrooms by 

helping students explicitly and consciously use mathematics itself as a tool to understand and 

analyze the injustice in society” (p. 69). 

Tensions in exploring authentic mathematical problems. In another study that focused on 

urban Latina/o youth, Turner et al. (2009) uncovered the challenges faced by many educators 

choosing to introduce mathematics concepts through authentic and experience-driven problems. 

In this critical ethnographic study, facilitators of an after-school mathematics club for elementary-

aged Latina/o students focused on connecting mathematical knowledge with meaningful 

investigations relevant to students’ community, with an aim to demonstrate the “potential of 

mathematics education that engages students in ways that are personally and socially meaningful” 

(p. 137). The study emphasized two projects the group completed, highlighting both the 

challenges facilitators faced as well as student response. The first project undertaken by the group 

used mathematics to explore issues of immigration, a topic that significantly impacted many 

students’ families and neighbours, such as the realities of travelling on foot from a nearby 

Mexican border town to the group’s own American border city. The second project used 

mathematical concepts to design a real-life park in the community for city officials when the 

original playground structure burned down. Students were able to consider the needs of their 
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community and how to satisfy them. While Turner et al. found that drawing from students’ real-

life experiences resonated with students, especially ones recognized to face inequality in the 

classroom as a non-dominant culture, they also describe the challenges the facilitators faced, 

predicting that these challenges are similar to those educators face in the classroom when trying 

to implement similar strategies. During this project, Turner et al. found that, at different times, 

both mathematical concepts and real-world authenticity had to be sacrificed in order to ensure 

tasks lay within students’ conceptual reach. Specifically, some mathematical concepts, such as 

scale on a map, were beyond the conceptual scope of some of the younger students, whose grade 

level ranged from Grade 3 to Grade 5. Similarly, during the park project, facilitators chose to 

represent the park as a rectangle in order to simplify concepts of area and perimeter. 

Unfortunately, this did not match the layout of the actual park, making students’ plans less 

authentic. 

 Turner et al. also noted that facilitators struggled with the planning and decision-making 

aspects of both projects.  Once a common topic of interest was determined in the group, a key 

challenge facilitator faced, according to Turner et al., was the substantial time and work required 

to shape familiar contexts and relevant world issues in a way that made the mathematics more 

explicit.  This challenge, in particular, is often cited by researchers as a common barrier that 

discourages educators from incorporating social justice issues into their mathematics curriculum 

(Gregson, 2013; Picower, 2012; Wright, 2016). Turner et al. explained that “investigating 

authentic situations is inherently complex because it is not always possible to predict which 

aspects of the situations will be most compelling to students nor which kinds of problems 

(mathematical or non-mathematical) they will pose” (p. 151), adding that this form of teaching 

mathematics “requires a significant investment of time, but also a degree of curricular freedom 

that is beyond what many elementary teachers experience” (p. 153).  
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 Of final interest, Turner et al, were surprised to find how quickly students lost interest in 

a task when the authenticity and personal connection was absent. During the park project, when 

local officials agreed to consider student suggestions on park designs, many students were excited 

at the idea that their park might become a reality. Unfortunately, halfway through the project, 

officials announced that they would simply be rebuilding the same original playground. The loss 

of authenticity left students discouraged and ultimately few went on to finish their designs. While 

this episode is presented as an added challenge facilitator faced, it also effectively demonstrates 

how authenticity can be a driving force in students’ engagement in mathematics, and the 

consequences that are likely when authenticity is lost.  

Despite the challenges, Turner et al.’s findings from their after-school mathematics club 

proved that “grounding mathematical investigations in a community-based context positioned 

students and their families as experts who had unique experiences, understanding, and 

sensibilities to share” (p. 151). Their work highlights how situations that are relevant to students 

can additionally generate rich mathematic experiences. 

The role of professional collaboration in developing meaningful tasks. One potential, and 

commonly emphasized, solution to some of the tensions raised by Turner et al. is professional 

collaboration. In a 2010 study conducted by Esmonde and Caswell, five elementary teachers were 

divided into three groups each of which designed a mathematics project that focused on a unique 

social justice issue. Researchers encouraged groups to follow Cochran-Smith’s (2004) principles 

of teaching for social justice: 1) enabling significant work in a community of learners; 2) building 

on students’ cultural knowledge and interests; 3) teachings skills and bridging gaps; 4) working 

with families and communities; 5) diversifying assessment; and, 6) making activism and explicit 

part of the curriculum. They found that the collaborative nature inherent in each group 

successfully supported teachers in developing lessons that effectively connected the mathematics 

curriculum to social justice issues relevant to students’ interests and perspectives. While some 
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principles, including teaching skills and bridging gaps, and diversifying assessment, were given 

less attention, Esmonde and Caswell found that the groups’ ability to successfully fulfill 

principles one and two produced compelling results. During a Grade 4 lesson, researchers 

observed students compiling and representing data from every class in the school on the 

languages spoken at home.  As a result, Esmonde and Caswell observed students being able to 

connect with the data and identify themselves, their friends, and their relatives within it. Esmonde 

and Caswell concluded that there was “evidence that this mathematical task was very meaningful 

to students” (p. 253) and advocated for collaborative, professional development for teachers 

based on the current contexts of their classrooms.  

Socially just pedagogy in mathematics. Finally, Boaler (2006) reminds us the ways in which we 

model equity and social justice in our mathematics classrooms is as important to our students’ 

success as the issues we choose to investigate.  Boaler studied how teachers in an urban, 

ethnically diverse high school called Railside used equitable strategies to produce high and 

equitable mathematics achievement with their students. Boaler stressed that the largest difference 

between Railside and other high schools in the district was the heterogenous grouping of students: 

while the two comparison schools used tracking methods based on organizing students according 

to their abilities, Railside groups consisted of students with mixed abilities.  

 Boaler noted that mathematics teachers at Railside used techniques such as explicitly 

praising comments made by lower achieving students as having intellectual value; emphasizing 

the responsibilities students had to one another; asking pointed, open-ended questions; assessing 

group work based on a single student’s answers; rotating students’ ability to explain their 

reasoning; and, valuing many dimensions of mathematical work. These techniques helped 

students to recognize that they each possessed different strengths in math, and the purpose for 

these strengths was not to withhold their knowledge for personal gain, but to help others in their 

group to achieve mutual success. Therefore, the inherent competitiveness of traditional 
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mathematics classes was significantly reduced, and students were able to work in group 

environments much more reflective of authentic problem-solving outside of the classroom.   

Surveys at the end of the study showed that, not only did students at Railside achieve 

high test scores regardless of cultural background, but 84% of students believed they were really 

good at mathematics if they tried, compared to a 52% average in the traditional classrooms that 

were polled. When asked what it took to be successful in mathematics, students at Railside 

described many different skills, including “asking good questions, rephrasing problems, explain 

well, being logical, justifying work, considering answers, and using manipulatives” while 

students in traditional classes “talked in much more narrow ways, saying that they needed to 

concentrate and pay careful attention” (p. 42). Finally, Boaler emphasized that in addition to the 

rise in Railside students’ achievement, attitude and comprehension of mathematics, students at 

Railside also learned to value the perspective and contributions of students from many different 

cultures, causing them ultimately to act in more equitable ways in their mathematics classes.  

In conclusion, the research on teaching mathematics for social justice reveals numerous 

barriers to implementation currently faced by educators. Nonetheless, when the correct supports 

and opportunities are present, research shows many significant benefits for students both inside 

and outside of the mathematics classroom. 

Summary 

This chapter has provided an overview of the relationship between mathematics and 

social justice by detailing the background of traditional mathematical pedagogy, exploring the 

rise of alternative pedagogical theories that paved the way for social justice mathematics, and 

outlining examples of teaching mathematics for social justice, including positive outcomes and 

barriers. Although the research indicates a clear link between teaching mathematics for social 

justice and increased student engagement, comprehension and achievement, educators continue to 

face barriers to effective and consistent integration, often resorting to isolated special projects or 
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lessons when time allows.  By analyzing pedagogical resources currently available in Ontario, it 

is evident that there is a real need for ready-made curriculum resources that integrate social 

justice themes into the existing elementary mathematics curriculum.  By creating a set of 

comprehensive unit plans and activities aligned with Ontario mathematics curriculum, grades four 

to six, I hope to address the barriers most often faced by educators when attempting integrate 

social justice and mathematics.  Ideally, this pedagogical resource will expand the body of 

resources currently available to educators in Ontario, serve as one example for how to effectively 

imbed themes of social justice into every day mathematics lessons, and inspire educators to 

continue these practices independently. 
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Chapter 3 

Methodology 

Document Analysis 

My project consisted of two separate document analyses.  The first focused on an 

analysis of provincial mathematics curriculum policy documents from all ten provinces.  The 

territories were not explicitly included in this document analysis as they use either the Alberta or 

the British Columbia mathematics curricula.  My second analysis consisted of an online search 

for pedagogical resources similar in scope to my proposed project.  

Document analysis is a systematic process of reviewing a collection of documents and 

interpreting their data in order to extract major themes and elicit meaning (Bowen, 2009). The 

intention behind my first analysis to was to determine if the themes of equity, inclusion and 

citizenship were common principles throughout all province’s curricula documents, while my 

second document analysis was conducted in order to determine what resources already existed for 

educators, as well as the similarities and differences between resources.  

I began my document analysis by reviewing the mathematics curriculum policy 

documents of all ten provinces. I read the front matter and curriculum expectations of all 

documents.  As shown in the table below, in some cases, there were individual documents for 

each grade as well as ancillary resources organized by grade or division (i.e., Primary, 

Kindergarten to Grade 3, Junior, Grades 4 to 6, Intermediate, Grades 7 to 8, or Senior, Grades 9 

to 12).  At these times, because my project focused on Junior Division mathematics, I read only 

Grades 4-6 documents.   
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Table 1: List of Provincial Junior Mathematics Curriculum Documents 

Province Math Policy Documents 
Alberta Alberta Education. (2016). Mathematics kindergarten to grade 9: Program of 

studies. Edmonton: Alberta Education. 
https://education.alberta.ca/media/3115252/2016_k_to_9_math_pos.pdf 

British 
Colombia 

British Colombia Ministry of Education. (2016). British Colombia: Mathematics 
[Webpage]. Retrieved from: https://curriculum.gov.bc.ca/curriculum/mathematics 

Manitoba Manitoba Education. (2013). Kindergarten to grade 8 mathematics: Manitoba 
curriculum framework of outcomes. Winnipeg: Manitoba Education Cataloguing in 
Publication Data. https://www.edu.gov.mb.ca/k12/cur/math/framework_k-
8/full_doc.pdf 

New 
Brunswick 

New Brunswick Department of Education. (2008). New Brunswick mathematics 
grade 4 curriculum guide. Fredericton: Government of New Brunswick. 
https://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/K12/curric/Math/Math-
Grade4.pdf 
New Brunswick Department of Education. (2009). New Brunswick mathematics 
grade 5 curriculum guide. Fredericton: Government of New Brunswick. 
https://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/K12/curric/Math/Math-
Grade5.pdf 
New Brunswick Department of Education and Early Childhood Development. 
(2010). New Brunswick mathematics grade 6 curriculum guide. Fredericton: 
Government of New Brunswick. 
https://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/K12/curric/Math/Math-
Grade6.pdf 

Newfoundland 
and Labrador 

Government of Newfoundland and Labrador Department of Education. (2014). 
Mathematics grade 4 curriculum guide. St. John’s: Government of Newfoundland 
and Labrador. 
https://www.gov.nl.ca/eecd/files/k12_curriculum_guides_mathematics_elementary_
mathematics_grade_4_curriculum_guide_2014.pdf 
Government of Newfoundland and Labrador Department of Education. (2015). 
Mathematics grade 5 curriculum guide. St. John’s: Government of Newfoundland 
and Labrador. 
https://www.gov.nl.ca/eecd/files/k12_curriculum_guides_mathematics_math_5_201
5.pdf 
Government of Newfoundland and Labrador Department of Education. (2015). 
Mathematics grade 6 curriculum guide. St. John’s: Government of Newfoundland 
and Labrador. 
https://www.gov.nl.ca/eecd/files/k12_curriculum_guides_mathematics_grade6_mat
hematics_grade6_curriculum_guide_final.pdf 

Nova Scotia Nova Scotia Department of Education and Early Childhood Development. (2014). 
Mathematics 4: Implementation draft. Halifax: Province of Nova Scotia. 
http://www.ednet.ns.ca/files/curriculum/Math4.pdf 
Nova Scotia Department of Education and Early Childhood Development. (2014). 
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Mathematics 5: Implementation draft. Halifax: Province of Nova Scotia. 
http://www.ednet.ns.ca/files/curriculum/Math5.pdf 
Nova Scotia Department of Education and Early Childhood Development. (2014). 
Mathematics 6: Implementation draft. Halifax: Province of Nova Scotia. 
http://www.ednet.ns.ca/files/curriculum/Mathematics_6-ImpDraft-July2014.pdf 

Ontario Ontario Ministry of Education (2008). Reach every student: Energizing Ontario 
education. Toronto, ON: Queen’s Printer for Ontario. 
Ontario Ministry of Education. (2009). Ontario’s equity and inclusive education 
strategy. Toronto, ON: Queen’s Printer for Ontario. 
http://www.edu.gov.on.ca/eng/policyfunding/equity.pdf 
Ontario Ministry of Education. (2016). Ontario’s well-being strategy for education. 
Toronto, ON: Queen’s Printer for Ontario. 
http://www.edu.gov.on.ca/eng/about/wbdiscussiondocument.pdf  
Ontario Ministry of Education. (2020).  The Ontario curriculum grades 1-8: 
Mathematics.  
https://www.dcp.edu.gov.on.ca/en/curriculum/elementary-mathematics   

Prince Edward 
Island 

Prince Edward Island Education Department of Education. (2015). Prince Edward 
Island grade 4 mathematics curriculum guide. 
https://www.princeedwardisland.ca/sites/default/files/publications/eelc_math_4.pdf 
Prince Edward Island Education Department of Education. (2015). Prince Edward 
Island grade 5 mathematics curriculum guide.  
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I then conducted a thematic analysis of the Ontario (2020) mathematics curriculum and 

policy documents.  I compiled my results from the Ontario curriculum documents into eight 

thematic groups: (a) real-life/concrete connections; (b) meaning making; (c) citizenship/students’ 

role in society; (d) acknowledging different perspective; (e) diverse learners/needs; (f) 21st 

century skills; (g) community building; and, (h) inclusion/differentiation (Appendix A).  Next, I 

continued my thematic analysis for each of the remaining provinces’ curriculum policy 

documents, searching for key concepts that matched the thematic groups determined by the 

Ontario curriculum (Appendix B). See Figure 1: 

 

Figure 1. Example of thematic analysis and compilation. 

Finally, I compared the themes I drew from the provincial curricula documents to 

determine the most common themes present in the majority of all provinces. Table 1 summarizes 

the final outcome of the curriculum documents that were analyzed for the purposes of this project. 
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Table 2: Overview of Provincial Curriculum Themes Across Canada 

 

 

Province Real-Life/ 
Concrete 
Connections 

Meaning 
Making 

Citizenship/ 
Role in 
Society 

Acknowledging 
Different 
Perspectives 

Diverse 
Learners/ 
Needs 

21st 
Century 
Skills 

Community 
Building 

Inclusion/ 
Differentiation 

British 
Colombia ü ü ü ü ü ü ü ü 

Alberta ü ü ü  ü  ü ü 

Saskatchewan ü ü ü ü ü ü  ü 

Manitoba ü ü ü  ü   ü 

Ontario ü ü ü ü ü ü ü ü 

Quebec ü  ü   ü   

New Brunswick ü ü ü  ü ü  ü 

Nova Scotia ü ü ü  ü ü  ü 

Prince Edward 
Island ü ü ü ü ü   ü 

Newfoundland 
and Labrador ü ü ü ü ü ü  ü 
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My second data analysis consisted of an online search for pedagogical resources similar 

in scope to my proposed project.  In my initial search for online resources, I identified over 25 

documents focused on teaching mathematics for social justice—ranging from guide booklets and 

resources lists to websites and blogs created by educators or organizations around the world.  My 

initial review established that many documents were merely general ‘how-to’ guides for 

introducing social justice topics into mathematics teaching, and while these guides often included 

links to resources and ideas, they did not include comprehensive ready-made lessons for 

educators.  Moreover, of the online resources that did include lesson plans, the majority were 

designed for secondary students, or explored only one topic within the larger social justice 

umbrella.  I therefore refined my search to include only elementary resources that provided 

lessons plans covering a range of social justice topics.  I identified five websites or books that met 

these refined requirements.  These resources are Math that Matters and Math that Matters 2, the 

Take Action series, Resources for Rethinking, ADL.org lessons, and Learning for Justice. 

In analyzing these five resources, I chose to consider whether the resource was free to 

use, if the lessons were Canadian specific, and if the resource included comprehensive unit plans 

(as opposed to individual lessons). 

Table 3 summarizes the final outcome of the resource documents that were analyzed for 

the purposes of this project: 

Table 3: Pedagogical Resources on Teaching Mathematics for Social Justice 

Resource Canadian Specific Free to Use Includes Unit Plans 
Math that Matters & 
Math that Matters 2 ü   

Take Action series ü   

Resource for 
Rethinking ü ü  

ADL.org Lessons    

Learning for Justice  ü  
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Summary of Findings 

The results of my analysis of curriculum documents showed that, in junior mathematics 

curricula documents across the country, all ten provinces emphasize both the importance of 

making real world, concrete connections, and of developing students’ citizenship and role within 

the greater society. The vast majority of provinces also focus on making meaning within 

mathematics, developing students’ 21st century skills, fostering an inclusive environment through 

differentiation, and recognizing the diversity of learners found in the classroom and their varied 

needs. 

The Ontario (2020) mathematics curriculum, in particular, frequently emphasizes the 

importance of identifying the rich cultural knowledge and prior experiences of students and 

recognizing the mathematical knowledge students bring to the classroom from diverse contexts.  

It calls on educators to capitalize on students’ diverse experiences, asserting that there are 

multiple, valuable ways of knowing and doing mathematics.  These themes are easily identifiable 

as the foundational values of both ethnomathematics and culturally responsive mathematics 

pedagogies.  Nevertheless, the Ontario (2020) mathematics curriculum continues to focus 

explicitly on the “fundamentals” of math, asserting that its curricular expectations concentrate on 

foundational skills.  A focus on fundamentals signifies a return to traditional mathematics 

pedagogy (Sleeter & Stillman, 2005). Fundamental or basic mathematics concepts are not 

culturally neutral, and may continue to represent the middle-class, Eurocentric values of Ontario’s 

dominant culture (Beatty, 2018; Gay, 2018).  Unfortunately, this once again demonstrates the 

juxtaposition between the province’s commitment to developing inclusive mathematics 

classrooms that make room for diverse student voices, perspectives, and experiences, and its 

desire to build strong foundational mathematics skills in its elementary students. 
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My second document analysis demonstrated that, while there is a large range of resources 

and guides for educators interested in teaching mathematics for social justice, there is a real need 

for free, Canadian-centered resources that provide comprehensive unit plans, and not one-off 

lessons.   

The lack of comprehensive unit plans on teaching social justice mathematics is of 

particular significance.  Resources that provide educators with individual, stand-alone lessons 

encourage educators to make connections between mathematics and real-world, social justice 

topics periodically, but fail to demonstrate how themes of social justice can be embedded into the 

very foundation of mathematics teaching and learning.  These stand-alone lessons perpetuate the 

idea that mathematics is predominantly pure and can only be related to real-world problems once 

foundational concepts or skills have been mastered.  

Additionally, a collection of individual lessons does not take into consideration how the 

majority of educators plan and teach, nor does it support a backwards design for learning.  

Educators who may wish to use these resources must take on additional work to determine how 

individual lessons will fit into their plans and assessments.    

Overall, the findings of both document analyses demonstrate the need for additional 

resources that bridge the gap between provincial curriculum front matter and their mathematical 

expectations, and that provide educators with examples of how to teach mathematics through a 

social justice lens as a comprehensive, foundational practice, and not simply stand-alone lessons.  

Furthermore, educators need free resources that require little to no additional work in when 

planning and executing.  

Resource Design 

 The resource for this project was developed to be an easily accessible and ready-made 

tool for junior educators across Ontario.  It needed to alleviate the barriers educators face when 

attempting to integrate social justice into mathematics, namely time constraints and a lack of 
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knowledge on social justice issues, while providing students with grade-appropriate mathematical 

concepts and relevant social justice issues.  It was also important that the lessons highlighted 21st 

century skills and modelled social justice practices such as responsible citizenship, open-ended 

discussions, collaborative problem-solving, student-led inquiry, self-reflection, critical thinking, 

and respect for different perspectives and ideas. 

 The final resource, Social Justice Mathematics, contains three complete units, as well as 

numerous supplementary activities and additional resources.  All three units are comprised of five 

lessons, each of which is designed to take one or more sixty-minute instructional periods to 

implement.  Each lesson is further divided into three parts: “minds on,” “action,” and 

“consolidation.”  The 3-part lesson framework is a common lesson framework in Ontario 

elementary classrooms, and I felt it would likely be familiar (and therefore more easily 

implemented) to most educators. 

 Each unit aligns with the mathematics curriculum content for its suggested grade and 

addresses multiple mathematics strands.  Cross-curricular connections are also suggested, and 

particular attention was given to ensure that the social topics explored in each unit aligned to each 

grade’s science and social studies curricula.  While each unit has been designed with a specific 

grade in mind, the student-led nature of the lessons allows for easy modification to different grade 

levels and a range of student needs.  The open-nature of these units ensures that this resource is 

useful to a wide-reach of educators across Ontario and Canada, and allows students to choose 

more specific, personally relevant issues within a larger social justice topic. 

 Using a Backward Design model (Hansen, 2011; Wiggins & McTighe, 2005), I first 

developed the learning goals, success criteria and desired outcomes for each unit.  Thus, each unit 

begins with the end in mind, and all lessons work towards a summative learning task, with 

diagnostic and formative learning assessment opportunities incorporated throughout.  Each 

summative task is grounded in a real-world problem to connect abstract concepts to concrete 
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examples, and demonstrate the important role mathematics plays in everyday life.  Possible 

extensions and modifications to meet learners’ diverse needs are included as well. 

The instructional strategies included in these lessons also reflect the goal of teaching 

mathematics for social justice.  Priority is placed on collaborative learning; students are 

encouraged to discuss problems, consider different solutions and develop their logical thinking 

and mathematical fluency in a supportive environment, as opposed to a competitive one.  Lessons 

include multiple opportunities for whole or small group discussions, open-ended problem-solving 

challenges, self-reflection and peer feedback, and each unit also includes an “At Home” 

component to encourage parent involvement.  All assessments are either completed 

collaboratively or scaffolded to support students’ learning and help them develop their confidence 

and voice.  Two specific pedagogical strategies I would like to highlight are “math talks” and 

“mathematizing.”  

“Math Talks,” adapted for this project from Boaler (2014), are an instructional strategy 

that help develop students’ mathematical communication, logical thinking and problem-solving 

while illuminating the nuance and creativity inherent in mathematics.  During a math talk, a 

mathematical problem is posed to the class.  While Boaler suggests simple operational problems 

such as the examples provided in Figure 2, for this project, math talks may also include open-

ended, real-world problems, such as: “If you are collecting data that will represent the entire 

Canadian population (37.59 million), how large do you think your data sample should be?”  

Students work independently to solve the problem and educators should allow enough time so 

that students do not feel rushed or anxious.  Next, all students’ responses are shared and recorded 

on the board without judgement by the teacher.  Finally, students discuss and reflect on different 

answers and evaluate their logic and efficacy.  When done routinely, as in these units, Boaler 

asserts that math talks demonstrate “the flexibility and creativity of math” (p. 471), and help 
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students understand that there is more than one way to solve seemingly straightforward 

mathematical problems, depending on an individual’s perspectives and assumptions. 

 

Figure 2. Examples of simple operational math talk problems. 

Mathematizing is the practice of reflecting on and highlighting the mathematics 

embedded in an everyday activity by connecting the activity to existing mathematical concepts or 

terminology (Beatty, 2018).  Essentially, mathematizing makes explicit the implicit mathematical 

concepts students may not have otherwise considered.  Providing opportunities for students to 

mathematize helps students reflect on the ways mathematics is ingrained in all aspects of their 

lives, and contextualizes abstract concepts in real-world examples. Beatty provided an example of 

mathematizing an Indigenous loom-based beading activity in a grade 6 class, arguing that “the 

mathematics inherent in the activity can be identified and extended to a creative, mathematical 

investigation” (p. 107).  Throughout Social Justice Mathematics, during “Think, Pair, Share” 

collaborations or whole-group discussions students are routinely asked to “find the math” in a 

real-world activity, example, or investigation.  This practice encourages students to develop a 

deeper understanding of mathematical concepts and terms, and once again helps students to 

recognize and appreciate how mathematical concepts are applied outside of the classroom. 

As pedagogical practices, both math talks and mathematizing have been shown to help 

the development of students’ mathematical reasoning, logical thinking, and problem-solving 

skills.  Students may gain confidence in voicing their mathematical ideas and understanding 
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because of the routine of acceptance of multiple correct solutions to a problem, and the value 

placed on the consideration of different ideas, voices and perspectives.  Consequently, these two 

strategies are used numerous times throughout the units in Social Justice Mathematics. 

To further enrich the unit plans, each one also includes additional resources, activities, 

and links to supplementary content that educators may find useful in extending themes beyond 

those explored in the five lessons, or in creating their own instructional content that teaches 

mathematics for social justice.  In compiling these supplementary resources, I sought to provide 

activities that covered a wide-range of cross-curricular themes and skills, such as technology and 

the arts. 

Finally, an introductory section called “The History of Mathematics” was also included.  

This section serves as a starting point for educators and students new to experiencing 

mathematics for social justice and begins to break down preexisting assumptions learners and 

educators may hold towards mathematics and its Eurocentric history.  It includes a wide range of 

mathematical tools and activities from around the world that reveal the long and diverse history 

of mathematics.  Through the suggested activities, students will be exposed to the important 

contributions made to mathematics by different cultures and communities.  Ideally, all students 

can begin to see their own cultures and backgrounds reflected in mathematics and understand the 

importance and value of diverse ideas and backgrounds.  

 

  

  



  

42 

 

Chapter 4 

Discussion and Reflections 

Discussion 

The purpose of this project was to create a resource for elementary educators that bridges 

the gap between mathematics curriculum expectations and larger themes of social justice that are 

currently relevant to students.  At the time this project was completed, there was no single, free 

resource in Canada that provided educators with socially just instructional content for students in 

grades 4-6.   

When I began this project, my goal was not only to create a resource that I would want to 

use in my own classroom, but one that was simultaneously detailed and yet open enough for 

others to use in their classrooms with minimal additional preparation or planning required.  I also 

wanted to explore the ways in which mathematical concepts and skills, and social justice themes 

effectively complement and support each other. Finally, I sought to demonstrate how 

mathematics units that centered on relevant social justice themes could be organized, so that 

educators might be inspired to continue to plan and teach units with this practice in mind.  The 

units I have created prioritize community, real-life scenarios, student-led inquiry, problem solving 

skills, critical thinking, and self-reflection.  Educators can use the unit plans as they are, with 

minimal additional planning and resources, or they can adapt and modify these lessons to raise 

awareness of local issues and better support their students’ needs and interests.  

Guided by research, I believe the lessons I have created can lead to positive results 

similar to those discussed in my review of the literature, namely improved mathematics 

comprehension and skills (Gutstein, 2003, 2006; Wright 2016), greater social awareness and 

involvement (Rosa & Orey, 2016; Turner et al., 2009), and heightened equity and inclusion in the 

classroom (Boaler, 2014; Hand, 2012; Picower, 2012).  The mathematical concepts explored in 
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each unit align with grade level expectations while providing educators and students with 

consistent opportunities to modify or extend concepts to meet individual students’ learning needs 

and deepen their understanding through practical applications.  Likewise, the social topics 

students explore are both age-appropriate and relevant to current global topics, including 

immigration and multiculturalism; climate change, clean energy, and urban sprawl; and 

discrimination, Indigenous voices, and Eurocentrism.  Once again, each topic provides space for 

student-led learning based on individual interests and learning needs; each unit encourages 

students to explore social justice topics on a local, national and global scale.  Finally, I hope the 

lessons I have developed will help model equitable and inclusive practices inside and outside of 

the classroom.  Through a wide range of collaborative tasks, structured opportunities to provide 

supportive feedback, open-ended problem solving challenges, and consistently valuing different 

ideas and solutions, students can gain a deeper understanding of their own cultures and those of 

others.  By prioritizing different perspectives, experiences and ways of knowing, students can 

develop a greater empathy and respect for new ideas and diverse voices. 

Many significant global events took place during the completion of this project, including 

rampant wildfires in Australia, a global pandemic, the resurgence of the Black Lives Matter 

movement, and a contested American presidential election.  Given that global events such as 

these are increasing in frequency and magnitude, it is no wonder that our youth are feeling more 

overwhelmed and uncertain about the future.  As educators, and as a society, it is increasingly 

imperative that we support our young people in processing and understanding these complicated 

issues by addressing them in the classroom in age-appropriate, accessible ways.  Recent events 

show the importance of fostering critical thinking in students and in helping them unpack the 

nuance and uncertainty of the societal issues that are meaningful and impactful to them.  In 

addressing students’ interests and concerns, we can empower them to become engaged and 

informed global citizens.   
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Intentions 

 In order to ensure that this resource is made accessible to as many educators as possible, I 

plan to upload the unit plans to teacher resource websites, and I am currently exploring the 

possibility of creating a website to house this resource.  My goal is to ensure that this resource 

remains free for everyone to use, as I do not believe that financial cost should be a barrier to 

teaching mathematics for social justice in the classroom.  

 I intend to use these resources in my own classrooms in the future and I will apply the 

knowledge I’ve gained while creating this resource to identify additional methods for combining 

my students’ interests and relevant social topics with mathematics curriculum content.  I hope to 

continue to create similar units for my own teaching and to share with other educators.  

Final Thoughts 

Completing this project has helped me develop my own understanding of how teaching 

mathematics through the lens of social justice can help students deepen their understanding of 

both mathematics and real-world ideas in a meaningful and productive way.  

 In conclusion, I am optimistic that my resource will equip educators to better address the 

needs of their classroom and that it helps students to understand the role mathematics plays in 

their lives and the world around them.  I believe more than ever that centering mathematics 

within relevant social justice themes provides students with the space to explore both topics in a 

more meaningful and impactful way. 
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Appendix A: Thematic Review of Ontario Curriculum Documents 

Ontario Curricula 

Curriculum Documents  

Ontario Mathematics Curriculum (2020) 

Ontario’s Equity and Inclusive Education Strategy (2009) 

Ontario’s Well-Being Strategy for Education (2016) 

Reach Every Student: Energizing Ontario Education (2008) 

 

Real-Life/Concrete Connections 

• Making connections between mathematics and everyday life 
• Support [students] as they use mathematics to make sense of the world 
• The goal of the Ontario mathematics curriculum is to provide all students with the foundational skills required to think 

critically and creatively and see connections to other disciplines beyond mathematics. 
• As students engage with the curriculum, they may incorporate their prior experience and existing mathematical 

understanding, and then integrate the new ideas they learn into their daily lives. 
• The Ontario mathematics curriculum challenges all students by including learning expectations that capitalize on 

students’ prior knowledge; involve higher-order thinking skills; and require students to make connections between their 
lived experiences, mathematical concepts, other subject areas, and situations outside of school. 

• The Ontario mathematics curriculum provides opportunities for all students to investigate and experience mathematical 
situations they might find outside of the classroom and develop an appreciation for the beauty and wide-reaching 
nature and importance of mathematics. 

• Making connections to the world around them stimulates their interest and motivates them to become lifelong learners 
with positive attitudes towards mathematics. 
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Meaning Making/Engagement 

• Values deep thinking and making connections 
• The vision of the mathematics curriculum is to help all students develop a positive identity as a mathematics learner 

and see themselves as mathematically skilled. 
• In order to develop a strong understanding of mathematics, all students must feel that they are connected to the 

curriculum.  They must see themselves in what is taught, in why it is taught, and in how it is taught. They must see how 
their learning applies to their own context and to the world. 

• The relationships between cultures and mathematics are conceptualized and practices in many different ways across 
many different contexts. 

• As students engage with the curriculum, they may incorporate their prior experience and existing mathematical 
understanding, and then integrate the new ideas they learn into their daily lives. 

• The Ontario mathematics curriculum is brought to life in the classroom, where students develop mathematical 
understanding and are given opportunities to relate their knowledge, concepts, and skills to wider contexts. 

• In an increasingly diverse Ontario, that means ensuring that all of our students are engaged, included, and respected, 
and that they see themselves reflected in their learning environment 

• We know that when students see themselves reflected in their studies, they are more likely to stay engaged and find 
school relevant. 

• There is an increasing body of research showing that students who feel connected to school – to teachers, to others 
students, and to the school itself – do better academically. 

• When students are engaged in their learning and social environment, they are better able to develop the skills and 
knowledge and grasp the opportunities that can help them reach their full potential, pursue lifelong learning, and 
contribute to a prosperous, cohesive society.  

 

 

 



  

54 

 

Inquiry/Investigative/Problem-Solving Approach 

• To enable them to make critical decisions based on mathematically sound principles. 
• In every field, the analytical, problem-solving, critical-thinking, and creative-thinking skills that students develop 

through the study of mathematics are evident. 
• The beauty of mathematics can be found in the proves of deriving elegant and succinct approaches to resolving 

problems.  Other times, messy problems and seeming chaos may culminate in beautiful, sometimes surprising, results 
that are both simple and generalizable.  Most important, the beauty of mathematics is experiences when exciting 
breakthroughs in problem solving are made 

 

Citizenship/Role in Society 

• The goal of the Ontario mathematics curriculum is to provide all students with the foundational skills required to make 
informed decision and contribute fully to their own lives and to today’s competitive global community. 

• All learners have the capacity to develop the knowledge, concepts, skills, and perspectives they need to become 
informed, productive and responsible citizens in their own communities and in the world. 

• Having a solid foundation in mathematics and a deep appreciate for and excitement about mathematics will help 
ensure that all students are confident and capable as they step into the future. 

• Ontarians share a belief in the need to develop students as learners and prepare them for their role in society as 
engaged, productive, and responsible citizens 

• We must also address the needs of a rapidly changing and increasingly complex society by ensuring that our policies 
evolve with changing societal needs.  

• [The strategy] aims to promote inclusive education, as well as to understand, identify, and eliminate the biases, barriers 
, and power dynamics that limit our students’ prospects for learning, growing, and fully contributing to society. 

• Our education system needs to help students build the knowledge and skills associated with positive well-being so that 
they can become healthy, active and engaged citizens 
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• Children who have a positive sense of well-being are more resilient and more successful as learners … children who 
have a positive sense of self are better equipped to meet the challenges of a fast-paced and globally connected world 
and eb active engaged citizens no, and in years to come.  

• Ontario is committed to helping students build the knowledge and skills associated with positive well-being so they 
can become confident, capable and caring citizens,  

• In addition, the government’s youth strategy – Stepping Up – emphasizes the need to support all young people in 
becoming healthy, safe, hopeful, engaged, educated and contributing members of their communities 

• Students attend Ontario’s publicly funded schools … to acquire the skills needed to succeed in school and in life; and 
to become confident, well-rounded, critical thinkers. 

• The school’s role is also to help students develop into highly skilled, knowledgeable, caring citizens who contribute to 
our strong economy and a cohesive society.   

• When students are engaged in their learning and social environment, they are better able to develop the skills and 
knowledge and grasp the opportunities that can help them reach their full potential, pursue lifelong learning, and 
contribute to a prosperous, cohesive society.  

 

Acknowledging Different Perspectives/Diversity 

• All students bring to school their mathematical experiences learned in various contexts.  Schools should take 
advantage of these various experiences so that mathematics classrooms become places of diverse and inclusive 
learning that value multiple ways of knowing and doing.  

• The goal of the Ontario mathematics curriculum is to provide all students with the foundational skills required to 
recognize and appreciate multiple mathematical perspectives.  

• As students engage with the curriculum, they may incorporate their prior experience and existing mathematical 
understanding, and then integrate the new ideas they learn into their daily lives. 

• A mathematics curriculum is most effective when it values and celebrates the diversity that exists among students. 
• Effective math instruction begins with knowing the identity and profile of the students, 
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• Educators ensure that students have access to enrichment support, as necessary, and they capitalize on the rich cultural 
knowledge, experience, and competencies that all students bring to mathematics learning. 

• We want all staff and students to value diversity and to demonstrate respect for others and a commitment to 
establishing a just, caring society. 

• We know that when students see themselves reflected in their studies, they are more likely to stay engaged and find 
school relevant. 

• Our schools should be places where students not only learn about diversity but experience it.  
• Each student is unique. Our classrooms are filled with students from every country and every circumstance… our 

commitment is to every student. 
• Our goals is to foster social cohesion through a publicly funded education system that respects diversity and brings all 

students together to learn through a shared set of experiences. 
• The best work on character development integrates respect for diversity, citizenship development, personal and 

emotional intelligence, ethical behaviour, and academic achievement. Personal and social development and academic 
achievement go hand in hand 

 

Diverse Learners/Needs 

• In order to develop a strong understanding of mathematics, all students must feel that they are connected to the 
curriculum.  They must see themselves in what is taught, in why it is taught, and in how it is taught. They must see how 
their learning applies to their own context and to the world. 

• The needs of learners are diverse, and all learners have the capacity to develop the knowledge, concepts, skills, and 
perspectives they need to become informed, productive and responsible citizens in their own communities and in the 
world. 

• The Ontario mathematics curriculum is based on the belief that all students can and deserve to be successful in 
mathematics. It recognizes that not all students necessarily learn mathematics in the same way, use the same resources, 
and/or learn within the same time frames. 
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• It uses culturally relevant and responsive practices and differentiated learning experiences to meet individual students' 
learning strengths and needs. 

• We believe that Ontario’s diversity can be one of its greatest assets. To realize the promise of diversity, we must ensure 
that we respect and value the full range of our differences. 

• To improve outcomes for students at risk, all partners must work to identify and remove barriers and must actively seek 
to create the conditions needed for student success. 

• Every chid deserves the opportunity to succeed. Every Ontarian deserves to live in a strong community and to have a 
bright future.  

• Evidence consistently shows that some groups of students tend to face barriers to learning 
• Well-being is that positive sense of self, spirit and belonging that we feel when our cognitive, emotional, social and 

physical needs are being met…it is our job to work collectively to make sure that our children feel this way, all the time 
• When the well-being of children and students is supported…we are meeting the conditions needed to help them learn, 

grow, and develop a positive sense of self 
• Each student is unique. Our classrooms are filled with students from every country and every circumstance…our 

commitment is to every student. 
• Our goal is to reach every student, regardless of his or her personal circumstances. 
 

21st Century Skills 

• Allow all students to become flexible and adaptive learners in an ever-changing world. 
• The goal of the Ontario mathematics curriculum is to provide all students with the foundational skills required to make 

informed decision and contribute fully to their own lives and to today’s competitive global community. 
• In the modern age of evolving technologies, artificial intelligence, and access to vast sources of information and big 

data, knowing how to navigate, interpret, analyse, reason, evaluate, and problem solve is foundational to everyday life. 
• Making connections to the world around them stimulates their interest and motivates them to become lifelong learners 

with positive attitudes towards mathematics.  
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• Children who have a positive sense of well-being are more resilient and more successful as learners … children who 
have a positive sense of self are better equipped to meet the challenges of a fast-paced and globally connected world 
and eb active engaged citizens no, and in years to come.  

• The school’s role is also to help students develop into highly skilled, knowledgeable, caring citizens who contribute to 
our strong economy and a cohesive society.   

 

Community Building 

• Work collaboratively with others towards a shared goal 
• All learners have the capacity to develop the knowledge, concepts, skills, and perspectives they need to become 

informed, productive and responsible citizens in their own communities and in the world. 
• Every chid deserves the opportunity to succeed. Every Ontarian deserves to live in a strong community and to have a 

bright future.  
• Achieving success depends on the knowledge, wisdom, passion and dedication of the entire education community, 

including students and families, community organizations, service providers, and government ministries.  
• In addition, the government’s youth strategy – Stepping Up – emphasizes the need to support all young people in 

becoming healthy, safe, hopeful, engaged, educated and contributing members of their communities 
• Support schools as agents of social cohesion that nurture students’ academic, personal, and social development. 
 

Inclusion/Differentiation 

• Help students cope with stress and anxiety 
• A classroom where all students receive the highest-quality mathematics instruction and learning opportunities. 
• The Ontario mathematics curriculum help establish an inclusive mathematical learning communities 



  

59 

 

• Setting high expectations and building a safe and inclusive community of learners requires the use of a variety of 
differentiated instructional and assessment strategies and approaches that create an optimal and equitable 
environment for mathematics learning. 

• Instruction in mathematics should support all students in acquiring the knowledge, skills, and habits of mind they need 
in order to achieve the curriculum expectations and be able to enjoy and participate in mathematics learning for years 
to come.  

• When educators develop pedagogical practices that are differentiated, culturally relevant, and responsive, and hold 
high and appropriate expectations of students, they maximize the opportunity for all students to learn, and they create 
the conditions necessary to ensure that students have a positive identity as a mathematics learner and can succeed in 
mathematics and in all other subjects. 

• Equitable, inclusive education is also central to creating a cohesive society and a strong economy that will secure 
Ontario’s future prosperity  

• To improve outcomes for students at risk, all partners must work to identify and remove barriers and must actively seek 
to create the conditions needed for student success. 

• Schools must also be safe, respectful places for students and staff. 
• To achieve an equitable and inclusive school climate, school boards and school will strive to ensure that all members of 

the school community feel safe, comfortable, and accepted.  
• [The strategy] aims to promote inclusive education, as well as to understand, identify, and eliminate the biases, barriers, 

and power dynamics that limit our students’ prospects for learning, growing, and fully contributing to society. 
• Our equity and inclusive education strategy reaffirms the values of fairness, equity, and respect as essential principles 

of our publicly funded education system. 
• Priority 2: Equity and inclusive education policies and practices will support positive learning environments so that all 

students can feel engaged in and empowered by what they are learning, supported by the teachers and staff from 
whom they are learning, and welcome in the environment in which they are learning.  

• Well-being is that positive sense of self, spirit and belonging that we feel when our cognitive, emotional, social and 
physical needs are being met…it is our job to work collectively to make sure that our children feel this way, all the time 
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• Fostering learning environments that contribute to our students’ overall sense of self, spirit, and belonging promotes 
well-being. 

• Students cannot achieve academically if they don’t feel safe or welcomed at school 
• Supporting equity and inclusive education helps the education community identify and remove discriminatory biases 

and systemic barriers in order to support student achievement and well-being. 
• Everyone in our publicly funded education system – regardless of background or personal circumstances – should feel 

engaged and included. 
• Equity and excellence go hand in hand. And a quality education for all publicly funded schools is a key gather of 

fostering social cohesion – an inclusive society where diversity is the hallmark, and where all cultures are embraced 
within a common set of values.  

• In a truly equitable system, factors such as race, gender and socio-economic status do not prevent students from 
achieving ambitious outcomes. 

• We fully recognize that equity and excellence, far from being polar opposites, are two sides of the same coin. We 
cannot achieve one without the other.  

• The best work on character development integrates respect for diversity, citizenship development, personal and 
emotional intelligence, ethical behaviour, and academic achievement. Personal and social development and academic 
achievement go hand in hand 

• Our shared vision is to ensure that schools are safe, caring, and inclusive places where students and staff treat one 
another with respect and where students thrive. 
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Appendix B: Thematic Review of Provincial Curricula Across Canada 

INDEX 

Real-life/concrete connections 

Meaning Making 

Citizen/Role of math in society 

Understanding different perspectives 

 

Diverse learners/needs 

Critical thinking/21st century skills 

Community building 

Inclusion/Inclusivity 

 

British Colombia 

Introduction (https://curriculum.gov.bc.ca/curriculum/mathematics/core/introduction) 

• All peoples have used and continue to use mathematical knowledge and 
competencies to make sense of the world around them. 

• Observing, learning, and engaging in mathematical thinking empowers us 
to makes sense of our world.  

• Focus on “embedding mathematics in issues, projects, and passions 
relevant to the local community” 

• Enables teachers to focus on “hands-on” experiential learning by 
incorporating the learning of foundational skills through opportunities to 
encounter math in a wide variety of situational contexts. 

• “learning within relevant situational contexts” 
• Mention of first peoples knowledge and perspectives 

Rationale (https://curriculum.gov.bc.ca/curriculum/mathematics/core/goals-and-

rationale) 

• The curriculum develops skills and processes that citizens can use to 
critically analyze information and provides the fundamentals on which 
mathematical specialties and professional application of mathematics are 
built. 

• Goals: 
o Explore the connections between mathematics and other ways of 

knowing, such as First Peoples knowledge and worldviews 
o View and navigate their world with a mathematical perspective  
o Develop a capacity for abstract thinking, which includes the critical 

thinking skills necessary for understanding global issues in society.  
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Alberta/Manitoba 

• Students are curious, active learners with individual interests, abilities and 
needs. They come to classrooms with varying knowledge, life experiences 
and backgrounds. A key component in successfully developing numeracy 
is making connections to these backgrounds and experiences.  

• Students learn by attaching meaning to what they do, and they need to 
construct their own meaning of mathematics. 

• Through the use of manipulatives and a variety of pedagogical 
approaches, teachers can address the diverse learning styles, cultural 
backgrounds and developmental stages of students, and enhance within 
them the formation of sound, transferable mathematical understandings. 

• At all levels, students benefit from working with a variety of materials, tool 
and contexts when constructing meaning about new mathematical ideas. 

• Meaningful student discussions provide essential links among concrete, 
pictorial and symbolic representations of mathematical concepts.  

• The learning environment should value and respect the diversity of 
students’ experiences and ways of thinking so that students are 
comfortable taking intellectual risks, asking questions and posing 
conjectures. 

• Teachers need to understand the diversity of students’ cultures and 
experiences, 

• Goals for Students: 
o Make connections between mathematics and its applications.  
o Commit themselves to lifelong learning 
o Become mathematically literate adults, using mathematics to 

contribute to society 
• When mathematical ideas re connected to each other or to real-world 

phenomena, students begin to view mathematics as useful, relevant and 
integrated 

• Learning mathematics within context and making connections relevant to 
learners can validate past experiences and increase student willingness to 
participate and be actively engaged.  

• Mathematics is one way of trying to understand, interpret and describe 
our world.  

• Students bring a diversity of learning styles and cultural backgrounds to 
the classroom. They will be ay varying developmental stages.  
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Saskatchewan (5) 

• Throughout their study of mathematics, students should be learning the 
skills … and developing the attitudes that will enable the successful use 
of mathematics in daily life.  

• To learn mathematics with deep understanding, students not only need 
to interact with the mathematical content, but with each other as well. 

• Students who are involved in a supportive mathematics learning 
environment that is rich in dialogue are exposed to a wide variety of 
perspectives and strategies from which to construct a sense of the 
mathematical content   

• When encouraged to present ideas representing different perspectives 
and ways of knowing, students in mathematics classrooms develop a 
deeper understanding of the mathematics. At the same time, students 
also learn to respect and value the contributions of others. 

• Mathematics also provides many opportunities for students to enter into 
communities beyond the classroom by engaging with people in the 
neighbourhood or around the world. By working towards developing a 
deeper understanding of mathematics and its role in the world, students 
will develop their personal and social identity, and learn healthy and 
positive ways of interacting and working together with others.  

• Mathematics brings a unique perspective and way of knowing to the 
analysis of social impact and interdependence. 

• Mathematical analysis of topics that interest students such as trends in 
global warming, homelessness, technological health issues (oil spills, 
hearing loss, carpal tunnel syndrome, diabetes), and discrimination can 
be used to engage the students in interacting and contributing positively 
to their classroom, school, community, and world.  

• This [personal construction and understanding of mathematical 
knowledge] most effectively occurs through student engagement in 
inquiry and problem solving when students are challenged to think 
critically and creatively. Moreover, students need to experience 
mathematics in a variety of contexts – both real world applications and 
mathematical contexts – in which students are asked to consider 
questions such as “what would happen it…”, “could we find…”, and 
“what does this tell us?” Students need to be engaged in the social 
constructions of mathematics to develop an understanding and 
appreciation of mathematics as a tool which can be used to consider 
different perspectives, connections, and relationships.  
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• As students progress in their mathematical learning, they need to 
experience opportunities to share and consider ideas, and resolve 
conflicts between themselves and others. This requires that the learning 
environment be co-constructed by the teacher and students to support 
respectful, independent and interdependent behaviours. 

• By encouraging students to explore mathematics in social contexts, 
students can be engaged in understanding the situation, concern, or 
issue and then in planning for responsible reactions or responses. 
Mathematics is a subject dependent upon social interaction and, as a 
result, social construction of ideas. Through the study of mathematics, 
students learn to become reflective and positively contributing members 
of their communities. 

• Mathematics also allows for different perspectives and approaches to be 
considered, assessed for situational validity and strengthened. 

• The aim of the K-12 mathematics program is to prepare individuals who 
value mathematics and appreciate its role in society. The K-12 
mathematics curricula are designed to prepare students to cope 
confidently and competently with everyday situations that demand the 
use of mathematical concepts. 

o Grade 6: The aim of the K-12 mathematics program is to have 
students develop the understanding and abilities necessary to be 
confident and competent in thinking and working mathematically 
in their daily activities and ongoing learnings and work 
experiences.  

• Through their learning of K-12 mathematics, students should develop an 
understanding of mathematics as a way of knowing the world that all 
humans are capable of with respect to their personal experiences and 
needs.  

• Developing an understanding of mathematics as a human endeavour 
requires students to engage in experiences that: 

o Encourage and value varying perspectives and approaches to 
mathematics. 

o Grade 6: value place-based knowledge and learning 
o Value learning from and with community 

• Students should be encouraged to challenge the boundaries of their 
experiences, and to view mathematics as a set of tools and ways of 
thinking that every society develops to meet their particular needs.  
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• It is important that, in learning mathematics, students be allowed to 
explore and develop understandings by moving along a concrete to 
abstract continuum. 

• The learning environment must be respectful of individuals and groups, 
fostering discussion and self-reflections, the asking of questions, the 
seeking of multiple answers, and the construction of meaning.  

• Variations in Grade 6: 
o First Nations and Metis Learners and Mathematics 

§ Such students may become alienated from mathematics 
because it is not taught to their schema, cultural and 
environmental content, or real life experiences.  

§ Constructivism, ethnomathematics and teaching through an 
inquiry approach are supportive of a holistic perspective to 
learning 

§ Constructivism, inquiry learning, and ethnomathematics 
allow students to enter the learning process according to 
their ways of knowing, prior knowledge, and learning styles. 
Ethnomathematics also shows the relationships between 
mathematics and sutural anthropology.  

 

Quebec 

• Core Learnings in mathematics, science and technology: 
o Views this knowledge as a tool that can be used in everyday life 
o Exercises critical judgement in assessing the impact of 

mathematics, science and technology on individuals, society and 
the environment.  

• Its [mathematics’] mastery is also a significant assent when it comes to 
carving out a place for oneself in a society where the practical 
applications of mathematics are as numerous as they are varied.  

• A situational problem relates to a specific context and provides a 
challenge geared to the students’ capabilities. It must arouse and engage 
their interest and encourage them to take action in order to work out a 
solution 

• Situations problems can require the use of arithmetic, geometry, 
measurement, statistic and probability. They may deal with purely 
mathematical questions or practical questions that are familiar to students 
and that are related to actual or realistic situations.  
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• As with everything they study in elementary school, students will find it 
much easier and rewarding to learn about mathematical reasoning and to 
become familiar with the required mathematical concepts and processes 
if learning situations are made concrete or accessible.  

• (From Progression of Learning Mathematics): Their learning is based on 
situations that are often drawn from everyday life 

 

New Brunswick 

• Mathematics curriculum is shaped by a vision which fosters the 
development of mathematically literate students who can extend and 
apply their learning and who are effective participants in society.  

• Beliefs about students and mathematics learning 
o Learners are individuals who bring a wide range of prior 

knowledge and experiences, and who learn via various styles and 
at different rates 

o Learning is most likely to occur when placed in meaningful 
contexts and in an environment that supports exploration, risk 
taking, and critical thinking and that nurtures positive attitudes and 
sustained effort 

• Children make sense of their environment through observations and 
interactions at home and in the community. Mathematics learning is 
embedded in everyday activities, such as playing, reading, storytelling 
and helping around the home.  

• Student learn by attaching meaning to what they do and need to 
construct their own meaning of mathematics. 

• The learning environment should value and respect all students’ 
experiences and ways of thinking, so that learners are comfortable taking 
intellectual risks, asking questions and posing conjectures 

• Goals for mathematically literate students: 
o Make connections between mathematics and its applications 
o Become mathematically literate adults, using mathematics to 

contribute to society 
• Teachers need to understand the diversity of cultures and experiences of 

all students 
• A variety of teaching and assessment strategies is required to build upon 

the diverse knowledge, cultures, communication styles, skills, attitudes, 
experiences and learning styles of students. 
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• The strategies used must go beyond the incidental inclusion of topics and 
objects unique to a culture or region, and strive to achieve higher levels 
of multicultural education (Banks and Banks, 1993) 

• Ideally, every student should find his/her learning opportunities 
maximized in the mathematics classroom. 

• The teacher should take advantage of various opportunities available to 
integrate mathematics and other subjects. This integration not only serves 
to show students how mathematics is used in daily life, but it helps 
strengthen the students’ understanding of mathematical concepts and 
provides them with opportunities to practise mathematical skills. 

 

Nova Scotia 

• Mathematics curriculum is shaped by a vision that fosters the 
development of mathematically literate students who can extend and 
apply their learning and who are effective participants in society. 

• Beliefs about students and mathematics learning: 
o Learners are individuals who bring a wide range of prior 

knowledge and experiences and who learn via various styles and at 
different rates 

o Learning is most likely to occur when placed in meaningful 
contexts and in an environment that supports exploration, risk 
taking, and critical thinking and that nurtures positive attitudes and 
sustained effort 

• Students are curious, active learners with individual interests, abilities, and 
needs. They come to classrooms with varying knowledge, life experiences 
and backgrounds. A key component in successfully developing numeracy 
is making connections to these backgrounds and experiences. 

• Students learn by attaching meaning to what they do and need to 
construct their own meaning of mathematics. 

• Goals for mathematics education: 
o Make connections between mathematics and its application 
o Become mathematically literate adults, using mathematics to 

contribute to society 
• Engagement in learning occurs when students are provided with 

opportunities to become more invested in their learning. 
• This curriculum is designed to provide learning opportunities that are 

equitable, accessible, and inclusive of the many facets of diversity 
represented in today’s classrooms  
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• A supportive and positive learning environment has a profound effect on 
students’ learning. Students need to feel physically, socially, emotionally, 
and culturally safe in order to take risks with their learning.  

• Promotion of a gender-inclusive classroom/curriculum (p. 28) 
• “Instruction that is embedded in socially meaningful contexts, and tasks 

that are meaningful and relevant to the lives of students, will engage 
students in high-level problem-solving and reasoning and enhance 
students’ engagement” 

• Teachers appreciate that students have a diverse life and cultural 
experiences and that individual students bring different prior knowledge 
to their learning.  

• Teachers can build upon their knowledge of their students as individuals, 
value their prior experiences, and respond by using a variety of culturally-
proficient instruction and assessment practices in order to make learning 
more engaging, relevant, and accessible for all students. 

 

Prince Edward Island 

• The main goals of mathematics education are to prepare students to: 
o Make connections between mathematics and its applications 

• Key assumptions or beliefs about mathematics learning: 
o Learners are individuals who bring a wide range of prior 

knowledge and experiences, and who learn via various styles and 
at different rates 

o Learning is most likely to occur in meaningful contexts and in an 
environment that support exploration, risk taking, and a critical 
thinking, and that nurturers positive attitudes and sustained effort.  

• Students are curious, active learners with individual interests, abilities, and 
needs. They come to classrooms with varying knowledge, life 
experiences, and backgrounds.  

• A key component in successfully developing numeracy is making 
connections to these backgrounds and experiences. 

• [Students’] mathematics learning is embedded in everyday activities, such 
as playing, reading, storytelling, and helping around the house. 

• Students learn by attaching meaning to what they do, and they need to 
construct their own meaning of mathematics. This meaning is best 
developed when learners encounter mathematical experiences that 
proceed from the simple to the complex and rom the concrete to the 
abstract.  
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• The learning environment should value and respect the experiences and 
ways of thinking of all students so that learners are comfortable taking 
intellectual risks, asking questions and posing conjectures.  

• The mathematics curriculum and mathematics instruction must be 
designed to equally empower both male and female students, as well as 
members of all cultural backgrounds.  

• Education for sustainable development (ESD) involves incorporating the 
key themes of sustainable development – such as poverty alleviation, 
human rights, health, environmental protection, and climate change – 
into the education system. 

 

Newfoundland and Labrador 

• Students are curious, active learners with individual interests, abilities and 
needs. They come to classrooms with varying knowledge, life experiences 
and backgrounds. A key component in developing mathematical literacy 
is making connections to these backgrounds and experiences.  

• Students learn by attaching meaning to what they do, and they need to 
construct their own meaning of mathematics.  

• Through the use of manipulative and a variety of pedagogical 
approaches, teachers can address the diverse learning styles, cultural 
backgrounds and developmental stages of students and enhance within 
them the foundation of sound, transferable mathematical understanding.  

• The learning environment should value and respect the diversity of 
students’ experiences and ways of thinking, so that students feel 
comfortable taking intellectual risks, asking questions and posing 
conjectures. 

• Environments that create a sense of belonging, encourage risk taking and 
provide opportunities for success help develop and maintain positive 
attitudes and self-confidence within students.  

• Goals: 
o Make connections between mathematics and its applications 
o Become mathematical literate adults, using mathematics to 

contribute to society.  
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Social Justice Mathematics 1 

Intro History of Mathematics Activities All Grades 

Activity Notes Resource 

Abacus A counting device used to replace fingers and toe counting. 
 

Activity Ideas: 
• Hands-on exploration of an abacus, what are its uses? 
• Researching the history of the abacus and it’s uses through the 

ages. 
• Comparing the abacus to other counting tools, such as the 

Salamis Tablet, the Roman Hand-Abacus, the Schoty, and the 
Lee-Kain Abacus. 

• Creating their own version. 

https://www.ee.ryerson.ca/~elf/abacus/history.html 
https://toytheater.com/abacus/ 
https://americanhistory.si.edu/collections/object-groups/the-abacus-
the-numeral-frame-and-counters/later-uses-in-the-united-states 
https://study.com/academy/lesson/abacus-lesson-for-kids-history-
uses.html  

Ancient African 
Mathematics 

Explore African math games (Achi, Gulugufe and Fanorona) and 
contributions to mathematics. 
 

Activity Ideas: 
• Play the games 
• Explore and compare discoveries made in Ancient Africa to 

other ancient empires and communities.  

https://blog.mindresearch.org/blog/math-facts-ancient-africa 
https://blog.mindresearch.org/blog/math-facts-ancient-africa 
Achi: https://www.finditcambridge.org/programs/steamhome-world-
math-games  
Gulugufe: http://www.goteachthis.com/multiplication-division-game-
gulugufe-6x-online-interactive-version#  
Fanorona: http://www.onlinesologames.com/fanorona  

Finger Counting and Base 
Ten 

The original form of counting. 
 

Activity Ideas: 
• Share tricks students use 
• Research the history of using fingers and toes to count 
• Make connections between finger counting and base ten. 
• Can we use our fingers for other counting systems (i.e. base 12) 
• Consider other base systems (i.e. base 60) and their uses 

https://theconversation.com/curious-kids-why-do-we-count-to-10-
78034 
https://www.futurescienceleaders.com/yvr1a/2019/02/04/the-
dozenal-system-part-3-how-do-you-count/ 
https://www.mathsincontext.com/history-of-early-numbers-base-10/  
https://www.kean.edu/~gkolodiy/3123/Ch2NumberSystemsppt.pdf 
 

Genaille-Lucas Rulers 
(or Genaille Rods)  

Created in 1891 by French mathematician Henri Genaille. 
 

Activity Ideas: 
• Compare with Napier’s bones. 
• Create their own. 

http://euler.nmt.edu/~brian/napier/napier.html  
https://www.youtube.com/watch?v=O5PUlL2rYqI&ab_channel=DaveJ
anelle 
https://www.mathhappens.org/take-and-make-genaille-lucas-rulers/  
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Indigenous Logic Games A unit plan that explores various games played by Indigenous 
communities. 
 

Activity Ideas: 
• Play games and discuss how they teach math concepts. 
• Compare to other math practices students have explored, how 

do these games reflect Indigenous settings? 

https://burnabyschools.ca/indigenouseducation/wp-
content/uploads/sites/4/2019/01/logic-games3.pdf  

Integrating Mathematics of 
Worldwide Cultures in K-12 

Explore how different cultures approached various mathematical 
needs, such as measurement, design, spatial sense and play. 
 

Activity Ideas: 
• Use at the beginning of the year, or as introduction activities to 

new math units/strands. 

https://www.todos-
math.org/assets/BlogImages/Integrating_Mathematics_of_Worldwide
_Cultures%20into%20K-12%20%285%29.pdf  

Islamic Mathematics Explore the contributions of the Islamic Empire to mathematics. 
 

Activity Ideas: 
• Research the inquiry question “who invented zero”? 
• Compare to other empires and make connections to familiar 

math concepts 

https://www.storyofmathematics.com/islamic.html 
https://www.britannica.com/science/mathematics/Mathematics-in-the-
Islamic-world-8th-15th-century  

Math Heroes This resource includes sources that highlight different heroes in math.  
 

Activity Ideas: 
• Explore unrepresented demographics in math, such as women 

or BIPOC. 

https://www.educationworld.com/a_curr/mathchat/mathchat007.shtml  

Mayan Mathematics  
(extension of Number 
Systems) 

The Mayan number system used based 20.  The Golden Age of 
Mayan Civilization lasted from 250 B.C.E. to 800 C.E. 
 

Activity Ideas: 
• Explore Mayan number systems, observing and extending the 

patterns 
• Compare with Roman, Egyptian, and Babylonian Systems 
• Complete simple operations using Mayan numerical systems 

and discuss the strengths/weaknesses of this system. 

https://etls2.dpsk12.org/documents/Alma/units/MayanMathematics.p
df  
http://www.hanksville.org/yucatan/mayamath.html  
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Number Systems Incan, Egyptian, Mayan, Greek, Babylonian, Chinese, Indian Systems 
 

Activity Ideas: 
• Research the origins and the needs of different societies. 
• Compare and different number systems. 
• Describe and extend patterns; determine a term. 
• Perform simple operations using new number systems. 
• Create their own number system 

https://www.mathsincontext.com/history-of-early-numbers-base-10/ 
https://ed.ted.com/lessons/a-brief-history-of-numerical-systems-
alessandra-king 
https://www.rekhareddy.com/?p=218 
https://mathshistory.st-andrews.ac.uk/HistTopics/Chinese_numerals/ 
 https://mathshistory.st-andrews.ac.uk/HistTopics/Indian_numerals/  

Napier’s Bones One of the oldest calculators, invented by James Napier in Scotland 
in 1617. 
 

Activity Ideas: 
• Explore the invention of this calculator and how it works. 
• Connect to other calculating machines, i.e., the abacus. 
• Create their own example of Napier’s Bones. 
• Look for patterns. 
• Perform simple multiplication and division problems. 

https://nzmaths.co.nz/sites/default/files/NapiersBones.pdf 
https://nrich.maths.org/1132 
https://academickids.com/encyclopedia/index.php/Napier%27s_bone
s 
https://www.mathsweek.ie/2020/wp-
content/uploads/2018/07/Napiers-Bones.pdf  

Quipu 
(extension of Number 
Systems) 

The Inca method of recording data.   
 

Activity Ideas: 
• Consider photos of quipu, observe differences in lengths/knots 

and making predictions on what these differences might mean. 
• Explore the history of quipu. 
• Have students create their own and use to solve problems. 

http://aboriginalperspectives.uregina.ca/workshops/workshop2011/q
uipu1.shtml  

The Story of Mathematics This resource includes an overview of many important contributions to 
mathematics by various empires through the ages. 
 

Activity Ideas: 
• Develop a timeline of contributions by different empires 
• Make connections and comparisons between different 

concepts and discoveries.  How did mathematicians use the 
knowledge that came before them? 

https://www.storyofmathematics.com/  
https://mathshistory.st-andrews.ac.uk/HistTopics/  
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Unit 1 My Diverse Community Grade 4 

Social Justice Themes 
Diversity and Multiculturalism 
Citizenship and Community 
 
 

Math Strands 
Data Management 
Number Sense and Numeracy 
Patterning and Algebra 

Cross-Curricular Connections 
Social Studies: 
Political and Physical Regions of Canada 
Science: 
Habitats and Communities 

Step 1 
 
Know the 
learner. 
 
 
 
Know the 
learning. 

What should students currently understand? What do students need to learn? Where are students headed with this learning? 

Prior Learning in Grade 
Representing common fractions 
Multiplying and dividing by 10’s 
Displaying data (i.e., types of graphs) 
Calculating the median 

Learning in Grade 
Converting fractions and decimals 
Collecting data by conducting a survey 
Reading, interpreting and drawing conclusions 
from primary and secondary data 
Comparing two related sets of data 

Future Learning in Grade 
Describing the shape of a set of data across its 
range 

Unit Expectations 
What should students understand and be able to do as a result of this unit? 
Success Criteria of Summative Assignment 
My research highlights diverse experiences in my community. 
My research plan considers biases and context. 
My findings are presented clearly and effectively 
My findings are presented in multiple ways.  
My research study follows the research process. 
My study highlights any patterns or relationships between my data sets.  
My conclusions and inferences are supported by my data. 

Learning Goals 
1. I can identify mathematical concepts in real life situations. 
2. I can read data sets in different forms. 
3. I can use data to make connections, inferences and predictions. 
4. I can collect data fairly and without bias. 
5. I can calculate fractions and averages using data. 
6. I can identify patterns and relationships between data samples. 
7. I can organize my data and draw conclusions to support my arguments. 

Step 2 
Plan for 
instruction 
and 
assessment 

Building understanding of 
math concepts 

Developing fact, skill and 
procedural proficiency 

Creating engagement in 
mathematical processes 

Reflecting on, monitoring and 
working towards goals 

Fostering positive attitudes 
towards mathematics 

Grounding concepts in real-
world, personal examples 

Following the scientific 
process to conduct a well-
informed study. 

Situating math in student 
driven questions, problems 
and solutions 

Frequent check-ins, group 
reflections and explicit 
planning 

Identifying ourselves and 
community in data; using 
math to elevate experiences 

Step 3 
Instructional 
strategies for 
co-learning 

Problem Solving 
Math Talks 
Workshopping 

Direct Instruction 
Providing concept instruction as 
needed 

Guided Investigation 
Census 
Language Profiles 

Independent Practice 
The Research Process 
Organizing Data 
Presenting and Drawing Conclusions 
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Lessons 

Lesson Component Instructions Resources 

1 – Introduction: Diversity 
and the Role of Data 
Management 
 
 
Learning Goals: 
1. I can identify mathematical 
concepts in real life 
situations.  
2. I can explain the role data 
and statistics have in a 
community 

Minds On 
Topic Brainstorm 
15 minutes 

 
In small groups, have students discuss and develop definitions for the 
terms “diversity” and “community”.  What do these terms mean?  Can 
you connect any examples or experiences from your own life with these 
terms?  Describe your feelings when you consider these terms; do you 
feel positive or negative?  Share answers as a whole group and begin a 
working definition of the two terms that can remain displayed throughout 
the unit and edited as students learn more. 
 
Watch the Ted Talk Coming to Canada: The Courage to be Multicultural. 
How is diversity different than multiculturalism?  What are some of the 
challenges various groups in your school, community, nation and/or 
world face? 
 
Optional: read some books on Canadian multiculturalism experiences or 
introduce some new titles into your classroom library. 

 
Diversity Definition Video 
Embracing Diversity 
Canadian Mosaic 
 
 
 
 
Ted Talk: Coming to Canada 
 
Canadian Multicultural-themed 
Books for Kids 
Multiculturalism in Canadian 
Kids’ Books 
Best Kids’ Books to Celebrate 
Diversity 

Action 
Exploring Diversity in Canada 
30-45 minutes 
 
 
 
 
 
 
 
 
 
 
 

 
Provide students with print outs of raw data.  Two provided examples are 
“Population” (page 18 in additional resources) and “Religion, Ethnic 
Origin, Aboriginal Identity, and Visible Minority for the Population in 
Private Households of Canada, Provinces and Territories (2011), which 
can be accessed by the links to the right or by visiting open.canada.ca.  
Teachers may also choose to supply students with more recent or 
relevant data. 
 
In small groups, allow students to scan the data for 5-10 minutes, 
providing guiding questions such as: what is this data about/telling us? 
what purpose do you think this data has?  what do you notice about this 
data? what information can you draw from it?  Encourage students to 
voice observations to their small group or jot down ideas. 

 
Population Data 
Demographics Data 
Population of Canada (2020 and 
Historical), pg.18 
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Math Talk 
10 minutes 
 
 
 
 
 
 
 
 
 

Diagnostic Assessment  

Return as a whole group and discuss the guiding questions, focusing 
especially on what the data provided tells us.  Ask students if it was easy 
to understand and picture the data when it’s recorded and presented in 
this raw form, why or why not?  How might we display this data in a way 
that is clearer and more effective?  Listen to suggestions. 
 
Next, explore some graphs and online tools that display similar 
information on Canada’s demographics, such as the population clock and 
map (included in the resources listed to the right).  Identify familiar types 
of graphs (i.e., bar, line and pie) throughout.  Discuss why these methods 
of presenting data might be more effective and how else students might 
choose to display this data effectively.  What information can students 
now understand that they couldn’t when looking at the raw data?  What 
can we learn about Canada and our people from these resources?  Can 
we see ourselves in this data?  Where do we fit into the bigger puzzle 
piece?   
 
During the math talk, note the data management terms and concepts 
that students are already familiar with to assess prior knowledge.  Provide 
correct terms when necessary. 

 
 
 
 
 
 
 
StatCan Population and 
Demographic Statistics 
Canada’s Population Clock 
Population Density Map 
Number of Immigrants Graph 
Population by Gender and Age 
Canada Population 
Ethnic and Cultural Origins of 
Canadians 
Canada Demographics 

Consolidation 
Making Connections 
5 minutes 
 
 
 
 
 
 
 
 
 
 

 
Facilitate a class discussion on diversity and data: how might 
statistics/data be connected to our earlier discussion of diversity, 
community and multiculturalism?  Have you ever heard of the term 
representation?  What do we think it might mean?  How might data help 
us, as a community/society, make sure that everyone’s needs are being 
met? 
  
Briefly discuss several jobs that require asking questions, 
creating/compiling data, and reporting results, such as academia, 
statisticians, scientists, retail, government, or journalists/reporters.  Can 
students name a family member or person in their life who needs to use 
data and research for their job? 

 
 
 
 
 
 
 
Why Study Statistics? 
How Data is Used in Everyday 
Life 
Choose a Path that Includes 
Math 
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Challenge 
5 minutes 

Introduce students to the culminating challenge for this unit: you will be 
working, in small groups, as investigative researchers to uncover, report 
on and highlight diverse experiences within our community, using math.  
All final reports will be submitted to local news sources to highlight 
important issues within the community. 

 
 

2 – Asking Questions: The 
Research Process 
 
 
Learning Goals: 
1. I can read data sets in 
different forms. 
2. I can use data to make 
connections, inferences and 
predictions. 

Minds On 
Making Predictions 
10-15 minutes 

 
Consider the table of harmful substances released into water from 2003 
to 2018 (page 20 in the PDF or included in additional resources below).  
Can students make sense of the numbers?  Next, consider the line graph 
(page 5 in the PDF or included below).  What do students notice about 
this graph?  Based on the title, what is this graph telling us?  What might 
the negative numbers mean?   
 
Focus on the spike in 2014.  What inferences can we make from this 
spike?  Encourage students to make predictions on what happening in 
2014.  Brainstorm questions that this graph sparks about the release of 
harmful substances in our water systems.  The spike in 2014 was caused 
by a dam breach in BC on August 4, 2014, which spilled mining waste 
into Polley Lake and its surrounding waters.  Introduce students to the 
term “outlier” and what it means. 

 
Releases of Harmful Substances 
to Water Data 
PDF Version 
Releases of Harmful Substances 
Table and Graph, pg. 19 

Action 
Census 
60-90 minutes 
 
 
 
 
 
 
 
 
 
 

 
Complete the online Census at School challenge. Discuss what a census 
is: what are the pros and cons in using a census to collect data?  
 
Once done, download the data from the class, from Canada, and 
samples from other countries.  In small groups, give students some time 
to compare the results.  Encourage them to consider what connections, 
inferences, and predictions they can make, then have groups share their 
observations and answers with the whole group.  What can we learn 
about other countries from this data?  How are children in other countries 
similar or different to us?  What connections can we make from this 
census and our larger topic of diversity? 
 

 
Census at School Canada 
About Census at School 
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Diagnostic Assessment 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Research/Scientific 
Process 
5 minutes 
 
 

As a whole group, create a graph to compare the data from different 
countries to Canada’s and the class’.  Model deciding on which graph 
best communicates the information and note students’ experience and 
knowledge and creating graphs.  
 
Next, consider the questions of the survey.  Discuss the terms “bias” and 
“inclusive”.  What assumptions, or biases, does this survey have about its 
participants?  Some examples might be: all participants are literate, have 
both arms and/or their right foot, and can stand upright to measure their 
height).  How could this survey be more inclusive?  Who has this survey 
missed (i.e., students who cannot attend school)? 
  
Discuss how research, no matter how official, is still always created by 
human beings.  We all have blind spots, biases and assumptions that can 
impact our research and how we collect data.  It’s important to critically 
consider this when conducting research. 
 
Introduce students to the research process, explaining that it’s a cycle.  
Researchers always begin by asking questions and setting a purpose.  
However, once they’ve completed a study, the reflection period often 
sparks new questions and curiosities, just like the Hazardous Substance 
and the Census data sparked more conversation.  What steps of the 
process have we participated in so far?  Students will be following the 
research process for their summative challenge, beginning with asking 
questions and setting a purpose. 

 
 
 
 
Questionnaire 
Census at School Questionnaire, 
pg. 20 
 
 
 
 
 
 
 
 

 
Consolidation 
Brainstorming Questions 
15 minutes 
 
 
 

 
In their small groups, have students brainstorm possible purposes and 
questions to guide their research for the summative task.  Return to 
whole group and have students share their initial ideas. 
 
Ask students to continue to develop their questions at home with their 
families, using the first pages of the Research Process Template.  

 
 
 
 
 
Research Process Template. 
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Encourage them to spend the week making observations in their 
community; where do they notice diversity at work?  How can they 
raise/amplify diverse voices and stories?  Challenge them to develop 
more than 10 questions, or more than 20!  Encourage them to begin 
considering their research plan as well; how will they collect their data? 

3 – Language Profiles: 
Modelling the Data Process 
 
 
Learning Goals: 
1. I can collect data fairly and 
without bias. 
2. I can calculate fractions 
and averages using data. 

Minds On 
Math Talk 
15 minutes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagnostic Assessment 

 
How is data collected?  Do data surveyors always have to use a census to 
poll every single person in a group/community/country to gather data?  
Introduce students to the term ‘data sample”.  What math might be 
required to convert a data sample to a larger set of the population?  (i.e., 
fractions, percentages, multiplication, averages, rounding). 
 
Pose the following questions to students: 1. If you are collecting data 
that will represent the entire Canadian population (37.59 million), how 
large do you think your data sample should be?  2. If you are collecting 
data that will represent your city/town/community, how many people 
should be in your data sample? 
 
Allow students to consider this problem first on their own, then in small 
groups, before finally returning to a whole group discussion and taking 
up all answers.  Discuss pros and cons to differing answers.  Can we draw 
conclusions on the validity of a study based on the size of its data 
sample?  Why do you think Family Feud always surveys 100 people? How 
might bias be related to data samples? 
 
Observe students’ strategies for converting common fractions and 
percentages, and multiplying or dividing by 10s, 100s, 1000s, etc.  
Review any necessary concepts as needed. 
 
 

 

Action 
Language Profiles 
Two work periods 

 
Complete this task as a whole class to model the research process.  
Step One: Set A Purpose & Ask a Question 
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Present the purpose to the class: to learn more about the diversity that 
exists within our school community.  Brainstorm possible questions that 
will help achieve this purpose, including the suggestion of surveying 
different languages spoken by students and staff (How many different 
languages are spoken in our school community?).  
 
Narrow down the questions, debating their ability to address the greater 
research purpose, and ultimately guiding students towards using 
language profiles.  
Optional: If there are other questions students feel passionately about, 
consider splitting the class into several large groups and conducting both 
questions simultaneously. 
 
Step Two: Plan & Hypothesis 
Brainstorm the specific questions you will ask participants (such as: how 
many languages do you speak? what languages do you speak? what 
language do you speak at home? what is your mother tongue? etc.)  
Debate whether language is inclusive and clear.  Will kindergartners and 
adults understand the question?  Will the answers provide the 
information we’re looking for?  
Next, plan ways to collect the data, considering ways that are fair and 
avoid bias.  Suggestions will vary but could include students visiting 
classrooms/offices in pairs to collect information orally or asking 
classroom teachers to hand out a printed survey at the beginning or end 
of the day.  Consider possible issues and their solutions, such as students 
who are absent one day, students who cannot read yet, etc.  Are there 
any members of our community that we’ve omitted (i.e., custodians, 
librarians, office staff, after school staff, etc.?) How might forgetting some 
of these demographics/groups influence our final results? 
 
Once the survey questions and collection plan are developed, ask 
students to make a prediction/hypothesis on how many different 
languages might be spoken, and what they might be.  Record all 
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Formative Assessment 

hypotheses in a chart for later.  
Part Three: Gather Data 
Execute the plan.  Be sure to communicate with teachers and staff ahead 
of time so they are prepared. 
 
Part Four: Analyze & Compile 
Once all the data has been collected, model compiling it using a tally 
chart.  What do students already notice about the “raw” data?  Discuss 
effective ways to present this data.  If more than one question was asked 
in the survey, should a separate graph be made per question, or can all 
the data be presented together, in one?  Is it important to distinguish 
between adults and students, or other groups, such as grades? Why or 
why not?  How does the compiled data compare to the earlier 
hypotheses?  Is anything surprising or unexpected? 
 
Next, students will graph the data individually or in pairs, either using 
paper and pen or online.  See suggested sites in Resources. 
 
Complete a gallery walk or once students are finished their graphs.  
Discuss the efficacy of their different presentation choices.  What details 
can help us better understand the information a graph is communicating, 
or help make a graph catch our eye?  What new questions do you have 
at the end of this process?  Collect graphs to assess. 
 
Step Five: Draw Conclusions 
Lead a class discussion on the results of this survey.  Can students 
identify themselves or friends in the data?  Did different classes or grades 
differ greatly from others?  Were there any surprises or unexpected 
results? 

 
 
 
 
 
 
 
Graphing Tools: 
Grid paper 
NCES Kids 
Canva Venn Diagrams 
Online Chart Tool 
Plotvar 
 
 
 
 
 
 

Consolidation 
Think, Pair, Share 
10 minutes 
 

 
Step Six: Reflect  
Were we able to achieve the original purpose of this study?  Were there 
things we could have changed or improved?  Lead students in a Think, 
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Creating Data Points 
15 minutes 
 

 
Formative Assessment 

Pair, Share to discuss these questions. 
Consider additional questions, such as: What does this study tell us 
about the diversity present in our school community?  What can we do 
with this information, how can we share it?  How might this research 
inform decisions of our school leaders?  How does it inform our actions 
and thinking?  How can we ensure everyone in our school community 
feels seen and included?  
 
What is the bigger picture that this data represents?  What does this tell 
us about our community outside of school? 
 
Have students create 10 different fractions and percentages with the 
data (i.e., 15% of the school population speaks Spanish).  Then, find the 
median average number and of languages spoken in the school 
community.  Compare the statistics they created.  Can we understand 
the data in a new or different way? 
 
Modification: Round numbers to make them more manageable when 
converting to fractions or percentages. 

4 – Exploring Data: Applying 
Knowledge  
 
 
Learning Goals: 
1. I can ask strong inquiry 
questions. 
2. I can identify patterns and 
relationships between 
findings. 

Minds On 
Workshopping 
30 minutes 
 

 
First in pairs, then in small groups, students will workshop their potential 
questions and research plans to their peers for feedback.  Encourage 
peers to provide constructive criticism using the Peer Review Feedback 
Form, and keeping in mind important elements such as biases, outliers, 
and clear questions.  Once everyone has had a turn, return to whole 
group and discuss any important observations or considerations that 
were voiced during the workshops.  If any students are still struggling 
with their questions and plans, discuss solutions together.   
 
Discuss the variety and range of ideas and topics students have chosen.  
How do they each connect to diversity?  How might the results help us 
better understand and support our community? 
 

 
At Home Task questions & plans 
Peer Review Feedback Form 
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Discuss students’ hypotheses/predictions for their studies. 
Action 
The Research Process 
Several work periods 
 
 
 
 
 
 
 
 

Formative Assessment  

 
Students should use the Research Process Template to guide their work.   
Check in with all groups at the very beginning to ensure they have a clear 
purpose, question(s), and collection plan.    
 
As data collection will be different for each study, students will be at 
different stages throughout.  Some students will need to collect data at 
home, while others might be able to collect it from online sources or in 
school.  Be sure to communicate clearly and often with guardians to 
ensure they understand the task and feel involved.  
 
Conference with groups on an ongoing basis, helping to guide their 
research and encouraging them to identify patterns and relationships.  
Reteach or introduce additional mathematics concepts as needed to the 
whole group or specific teams. 

 
Research Process Template, pg. 
23 
Research resources, such as 
search engines & library books 
 

Consolidation 
Networking 
10 minutes 
 

 
At the end of every work period, bring the class back together and have 
students provide a progress report.  Encourage students to reflect on 
their successes and challenges, and allow a chance for peers to offer 
advice, encouragement and support.  Should issues regarding a 
mathematical concept arise during these discussions, review these 
concepts at the beginning of the next lesson. 

 

5 – Drawing Conclusions: 
Summative Task 
 
 
Learning Goals: 
1. I can organize my data 
effectively. 
2. I can use my data to draw 
conclusions and support my 
arguments. 

Minds On 
Math Talk 
15 minutes 

 
Consider the graphs from mathisfun.com (included below).  Why might 
ice cream sales increase as temperatures increase?  Introduce the term 
“correlation”.  However, the second chart shows that there is also a 
correlation between ice cream sales and sunglasses sales.  Why might 
that be?   
 
Discuss the importance of considering data results in context.  Just 
because data correlates, does not mean one thing causes the other. 
 

 
Correlation Examples,pg. 31 
(all examples in this Math Talk 
can be found at mathisfun.com) 
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Present the following example or one similar: lower income 
neighbourhoods are more likely to have high pollution.  Allow students 
time to Think, Pair, Share reasons why this correlation exists, placing an 
emphasis on context. 
 
Remind students that as they begin to draw conclusions from their data, 
it is important to think of context. 

Action 
Organizing Data 
Time will vary 
 
 
 
 
 
 
 

Formative Assessment 

 
Once students have completed their data collection and background 
research, they will organize their findings clearly using graphs, charts 
patterns, fractions, percentages, averages and/or alternative effective 
visuals (recall the population clock from the first lesson).   
Optional: watch examples of Ted Talks, information videos or news clips 
that include visual representations of data to emphasis ideas.  Discuss 
the conclusions presenters are forming based on the data, and why the 
visuals are effective. 
 
During this step, conduct at least one gallery walk where students can 
observe each other’s’ designs and discuss ideas that inspired them. 

 
Assignment Instructions, pg. 30 
 
 

Consolidation 
Presenting Data and Drawing 
Conclusions 
 
 
 
 
 
 
 
 
 

Summative Assessment 
 

 
Students will report their study to the entire class, highlighting their 
research process, final data, their conclusions, and finally, what this study 
teaches us about diverse experiences in our community.  After each 
report, allow time for peers to voice feedback, suggests alternative 
conclusions, or identify biases, outliers and contexts that the researchers 
may not have considered.  Review with students ahead of time what 
constructive feedback looks/sounds like. 
 
Take notes or record student presentations so that each group can use 
feedback to revise their final reports before submitting it to local news 
sources. 
 
Students will organize their reports to follow the research process: briefly 
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Debrief 

describing their observations and forming their question, relevant 
background research, their plan and hypotheses, collection and results, 
conclusions on what this study teaches us about diverse experiences in 
the community, and new questions they have going forward. 
Optional: invite parents or another class to watch reports. 
 
Have students reflect on what they now know (KWL).  Discuss the ways in 
which math was used throughout their research studies, providing real 
world examples of concepts.  How did math play a role in this process?  
Will students look at the world around them differently now?  Finally, 
review the concepts of diversity and inclusion: What issues or barriers do 
members of our community face?  What solutions did students witness?  
Why is it important to listen to different voice and consider different 
perspectives?  What can we do as a class or as individuals to help our 
community be more inclusive and elevate diverse experiences? 

Assessments: 
Formative: 
- Language Profiles – organizing and compiling data 
- Creating Data Points – calculating fractions and 

percentages 
- The Research Process – collecting and reading data 
- Organizing Data – presenting data 
Summative: 
- Community Research Study and Presentation  

Modifications: 
- Instead of a report, students could create a Ted Talk or similar video to educate the public.   
- Allow students to submit a recording of their report, or present to a smaller group. 
- Omit items from the instructions 

Extensions: 
- Rather than submitting final reports to a local news source, students could use their findings to draw 

conclusions, identify problems and develop recommendations for solutions.  Then, students could 
write a persuasive letter to local government officials, encouraging them to address local issues. 

- Compete in the International Statistics Literacy Competition.  More details found here. 
- Have students create Family Feud style questions using their final data, then play a game of Family 

Feud! 
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Population of Canada (2020 and Historical) 

 

Year Population 

Yearly 
% 

Change 
Yearly 
Change 

Migrants 
(net) 

Median 
Age 

Urban 
Pop 
% 

Urban 
Population 

2020 37,742,154 0.89 % 331,107 242,032 41.1 81.3 % 30,670,064 

2015 36,026,676 1.08 % 375,822 248,283 40.4 81.1 % 29,212,401 

2010 34,147,564 1.20 % 396,651 265,286 39.6 81.0 % 27,655,231 

2005 32,164,309 1.01 % 315,185 210,403 38.6 80.4 % 25,869,853 

2000 30,588,383 0.96 % 284,846 156,707 36.8 79.9 % 24,428,073 

1995 29,164,152 1.15 % 324,567 138,111 34.8 78.1 % 22,782,132 

1990 27,541,319 1.36 % 359,302 171,843 32.9 77.0 % 21,207,473 

1985 25,744,810 1.06 % 265,585 74,788 31.0 76.7 % 19,755,707 

1980 24,416,886 1.15 % 271,524 84,127 29.2 76.0 % 18,565,807 

1975 23,059,265 1.53 % 336,988 151,621 27.5 75.9 % 17,508,653 

1970 21,374,326 1.72 % 349,269 122,223 26.1 75.9 % 16,229,750 

1965 19,627,980 1.92 % 356,115 35,738 25.5 73.2 % 14,362,464 

1960 17,847,405 2.63 % 434,728 112,960 26.5 69.3 % 12,373,883 

1955 15,673,763 2.68 % 388,072 111,156 27.3 66.0 % 10,340,832 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



  

Social Justice Mathematics 19 

Releases of Harmful Substances to Water Table and Graph 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Source: https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/releases-
harmful-substances-water.html#summary-details2  
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Census at School Questionnaire 
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My Diverse Community 

Research Process Template 
 Name:  
 

 
 
 

Observations 
Use this free space to write down any observations, initial thoughts or ideas you might about your research 
study.  Begin to consider your questions and purpose.  How can you highlight diversity in your community? 
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Step One: 
Ask A Question 

Use this free space to brainstorm possible questions you have, based on your observations.  Remember that 
all questions should be related to diversity, inclusivity and community. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 

Step Two: 
Set a Purpose 

What is the purpose of your study?  What do you hope to accomplish? 
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Step Three (A): 
Plan 

Use the questions below to help plan how you will collect your data. 

1. Who will be your participants (ex. neighbours, students, people outside the grocery store)?  How 
many participants will you have? 

 
 
 

 
 

2. How will you collect your data (ex. census, survey, questionnaire, poll, multiple choice)?  

 
 
 
 
 

3. What specific questions will you ask? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Explain how your questions will achieve your original purpose and research question. 

 
 
 
 
 
 
 
 
 

5. Reflect on your plan.  What biases or assumptions do you need to be careful of?  How will you 
make your study inclusive and fair?  Are there any voices you’re forgetting? 
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Step Three (B): 
Research 

Do some research on your topic to find out what information already exists.  Use this free space to record new 
ideas, important facts, historical events, and people’s experiences outside of your community.  Consider how 

this information helps to place your research into context. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

Step Four: 
Make a Hypothesis 

Predict what you will learn from your final results.  What do you think you will discover? 
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Step Five: 
Data Collection 

How you collect and represent data might be different than how other researchers choose to collect data.  Use 
this free space to compile final results and to create fractions or make calculations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

Step Six: 
Analyze the Data 

Consider how best to present your data to the public.  What information do you want to highlight?  What 
patterns or relationships do you notice right away?  Were there any surprises? 
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Step Seven: 
Draw Conclusions 

What conclusions or inferences can you draw from your final results? Can you draw on context? (Connect to 
Step Three (B) 

 
 
 
 

 
 
 
 
 
 

 
 

 
What do these results tell you about the diverse experiences of people in your community? 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Step Eight: 
Reflect 

What have you learned from conducting this research study?  Were your predictions correct?  Did your 
findings answer your original question and achieve your purpose?  In hindsight, were there any biases or 

outliers you missed?  What would you differently next time? 
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Peer Review Feedback Checklist 
 

Use this checklist to help provide feedback for another researcher. 
 

o Does the research question connect to diversity? 
o Does the research question match the purpose of the study? 
o Are the questions they are going to ask participants clear? 
o Can you see any assumptions the research is making?  Can 

you see any biases they have? 
o Is any important community excluded from their study? 
o Review the rough plan.  Find something the researchers have 

done well.  Which questions are most effective?  Why? 
o What advice would you give to the researchers as they 

continue their study?  What tips or big ideas should they keep 
in mind? 

 
Peer Review Feedback Checklist 

 
Use this checklist to help provide feedback for another researcher. 

 
o Does the research question connect to diversity? 
o Does the research question match the purpose of the study? 
o Are the questions they are going to ask participants clear? 
o Can you see any assumptions the research is making?  Can 

you see any biases they have? 
o Is any important community excluded from their study? 
o Review the rough plan.  Find something the researchers have 

done well.  Which questions are most effective?  Why? 
o What advice would you give to the researchers as they 

continue their study?  What tips or big ideas should they keep 
in mind? 

 

Peer Review Feedback Checklist 
 

Use this checklist to help provide feedback for another researcher. 
 

o Does the research question connect to diversity? 
o Does the research question match the purpose of the study? 
o Are the questions they are going to ask participants clear? 
o Can you see any assumptions the research is making?  Can 

you see any biases they have? 
o Is any important community excluded from their study? 
o Review the rough plan.  Find something the researchers have 

done well.  Which questions are most effective?  Why? 
o What advice would you give to the researchers as they 

continue their study?  What tips or big ideas should they keep 
in mind? 

 
Peer Review Feedback Checklist 

 
Use this checklist to help provide feedback for another researcher. 

 
o Does the research question connect to diversity? 
o Does the research question match the purpose of the study? 
o Are the questions they are going to ask participants clear? 
o Can you see any assumptions the research is making?  Can 

you see any biases they have? 
o Is any important community excluded from their study? 
o Review the rough plan.  Find something the researchers have 

done well.  Which questions are most effective?  Why? 
o What advice would you give to the researchers as they 

continue their study?  What tips or big ideas should they keep 
in mind? 
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Assignment Instructions 
You will conduct a research study that will help to better understand the diversity of 
our community.  Your study might help us hear about the ideas and experiences of 
people we don’t often hear from, or it might highlight a barrier or problem faced by 
citizens, or it might help us to consider a way we can be more inclusive to our 
neighbours.  When you are finished collecting and organizing your data you will 
display the data in different ways to help you share your findings and conclusions. 
 

Part One: Collecting Data 
Decide what you want to research and gather information. 

o Brainstorm questions – remember to use your observations  
o Choose your question and purpose – these should guide your research and connect 

back to diversity and inclusion 
o Workshop – share your research question and purpose with peers, use their 

feedback to help shape your plan 
o Plan how you will collect your data 
o Research – consider what is already known about your topic, edit your plan 
o Collect your data 

Part Two: Organizing Data and Drawing Conclusions 
Decide how you will present you data to help people understand the information. 

o Create visuals – such as graphs, patterns, images, fractions, etc. 
o Analyse – consider your visuals, what patterns or relationships do they show? 
o Draw conclusions – what does this study show us?  
o Reflect – on the process and the results 
o Create a report – follow the order of the research process 

Your report should include: 
o Context and background research 
o Your research process 
o Your data represented in multiple ways: 

o At least one graph or chart 
o At least one data point (ex. a fraction or the median average) 
o At least one alternative visual (recall the population clock) 

o Your conclusions and lessons learned 
o A reflection on biases and assumptions,  
o Possible solutions, next steps or new questions 

 

Assignment Instructions 
You will conduct a research study that will help to better understand the diversity of 
our community.  Your study might help us hear about the ideas and experiences of 
people we don’t often hear from, or it might highlight a barrier or problem faced by 
citizens, or it might help us to consider a way we can be more inclusive to our 
neighbours.  When you are finished collecting and organizing your data you will 
display the data in different ways to help you share your findings and conclusions. 
 

Part One: Collecting Data 
Decide what you want to research and gather information. 

o Brainstorm questions – remember to use your observations  
o Choose your question and purpose – these should guide your research and connect 

back to diversity and inclusion 
o Workshop – share your research question and purpose with peers, use their 

feedback to help shape your plan 
o Plan how you will collect your data 
o Research – consider what is already known about your topic, edit your plan 
o Collect your data 

Part Two: Organizing Data and Drawing Conclusions 
Decide how you will present you data to help people understand the information. 

o Create visuals – such as graphs, patterns, images, fractions, etc. 
o Analyse – consider your visuals, what patterns or relationships do they show? 
o Draw conclusions – what does this study show us?  
o Reflect – on the process and the results 
o Create a report – follow the order of the research process 

Your report should include: 
o Context and background research 
o Your research process 
o Your data represented in multiple ways: 

o At least one graph or chart 
o At least one data point (ex. a fraction or the median average) 
o At least one alternative visual (recall the population clock) 

o Your conclusions and lessons learned 
o A reflection on biases and assumptions,  
o Possible solutions, next steps or new questions 
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Correlation Examples 

 

 
 
 
 

 
 

 
 

Source: https://www.mathsisfun.com/data/correlation.html  
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Index of Online Resources 

Lesson Resource Link 

1 

Diversity Definition Video https://www.youtube.com/watch?v=H27g16TnvJI&ab_channel=HannahWeller  

Embracing Diversity https://www.youtube.com/watch?v=CpFacBMjChc&ab_channel=Syngenta  

Canadian Mosaic https://www.youtube.com/watch?v=gL8xfxC1fGI&ab_channel=CBCKids  

Coming to Canada https://www.youtube.com/watch?v=28cnj-PBbUo&ab_channel=TEDxTalks  

Population Data https://open.canada.ca/data/en/dataset/5c0f0ba9-f823-4597-9a8e-2ea3efab4c76  

Demographics Data https://open.canada.ca/data/en/dataset/5ac5edd0-1e0e-4160-9802-88437b5059ee  

Canadian Demographic 
Displays 

https://www.statcan.gc.ca/eng/subjects-start/population_and_demography 
https://www150.statcan.gc.ca/n1/pub/71-607-x/71-607-x2018005-eng.htm 
https://open.canada.ca/data/en/dataset/11325935-3af3-543e-80d4-8cf6cb4900e2 
https://www.statista.com/statistics/443063/number-of-immigrants-in-canada/  
https://www.statista.com/statistics/444858/canada-resident-population-by-gender-and-age-group/ 
https://worldpopulationreview.com/countries/canada-population 
https://www12.statcan.gc.ca/census-recensement/2016/as-sa/98-200-x/2016016/98-200-x2016016-eng.cfm 
https://www.worldometers.info/demographics/canada-demographics/  

2 

Releases of Harmful 
Substances to Water Data 

https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/releases-harmful-substances-
water.html#summary-details2  

Census at School https://censusatschool.ca/  

Questionnaire https://censusatschool.ca/wp-content/uploads/pdf/01_questions_4-8_2010-eng.pdf  

Research Process Image https://zu.libguides.com/c.php?g=624756&p=4354689  

5 Correlation Examples https://www.mathsisfun.com/data/correlation.html  

Additional Resources 

American Statistical Association:  
K-12 Educators 

https://www.amstat.org/ASA/Education/K-12-Educators.aspx#classroom%3Fhkey=09d2addb-f9d1-42a8-bb71-3f395265b531  

Chance News https://www.causeweb.org/wiki/chance/index.php/Main_Page  

Graph it in Excel http://iase-web.org/islp/apps/gov_stats_graphing/  

International Statistical Literacy Project http://iase-web.org/islp/Competitions.php  

Statistical Society of Canada 
https://ssc.ca/en/education  
https://ssc.ca/en/education/resources-elementary-and-secondary-schools  
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Unit 2 Designing a Greener Downtown Grade 5 

Social Justice Themes 
Environmentalism/Climate Change 
Citizenship and Community 
 

Math Strands 
Geometry and Spatial Sense 
Measurement 
Data Management and Probability 

Cross-Curricular Connections 
Social Studies:  
The Role of Government and Responsible Citizenship 
Science:  
Conservation of Energy and Resources 

Step 1 
 
Know the 
learner. 
 
 
 
Know the 
learning. 

What should students currently understand? What do students need to learn? Where are students headed with this learning? 
Prior Learning in Grade 
Perimeter + Area of rectangles 
2-D and 3-D shapes 
Appropriate units for length, height, width, 
distance 
Methods for displaying data (i.e. graphs & charts) 

Learning in Grade 
Perimeter and area of regular/irregular polygons 
Conversion of cm to m and km 
Locating an object using cardinal directions 
Comparing grid systems on a map 
Organizing and interpreting data 

Future Learning in Grade 
Connecting area to volume (height x area of base) 
Measuring and identifying angles  
Identifying and constructing triangles 

Unit Expectations 
What should students understand and be able to do as a result of this unit? 

Success Criteria of Summative Assignment 
My design promotes sustainability. 
My design is creative and innovative. 
My design uses my compiled data to address the needs of the community. 
My design includes all mathematical concepts listed on the checklist. 
My pitch uses data and research to explain my reasoning and thinking. 
My pitch is clear and logical: I state the problem(s) and my solution(s). 
My pitch clearly identifies the mathematical concepts I used in my redesign. 

Learning Goals 
1. I can identify mathematical concepts in real life situations. 
2. I can make connections between math concepts. 
3. I can find the perimeter and area of irregular polygons. 
4. I can calculate scale. 
5. I can collect data and organize it to communicate my findings. 
6. I can make inferences and conclusions from a data sample. 
7. I can solve problems and explain my reasoning using math concepts. 

Step 2 
Plan for 
instruction 
and 
assessment 

Building understanding of 
math concepts 

Developing fact, skill and 
procedural proficiency 

Creating engagement in 
mathematical processes 

Reflecting on, monitoring and 
working towards goals 

Fostering positive attitudes 
towards mathematics 

Using investigation to 
identify concepts and build 
definitions.   

Using compiled data and 
research to inform final 
project. 

Grounding math in real-
world, personal problems and 
solutions. 

Frequent check-ins, group 
discussions and explicit 
planning. 

Focus on classroom 
community and teamwork to 
solve problems. 

Step 3 
Instructional 
strategies for 
co-learning 

Problem Solving 
Math Talks 

Direct Instruction 
Providing concept instruction as 
needed 

Guided Investigation 
Sustainable Cities Exploration 
Scaling the Classroom 

Independent Practice 
Assessing Community Needs 
City Design 
Program Pitch 
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Lessons 
Lesson Component Instructions Resources 

1 – Introduction: Sustainable 
Cities and Math Connections 
 
 
Learning Goals: 
1. I can identify mathematical 
concepts in real life 
situations. 
2. I can make connections 
between math concepts. 

Minds On 
Topic Brainstorm  
5-10 minutes 
 

 
Introduce students to the term ‘sustainable city’.  What do they think 
this term means?  What is a sustainable city, how can cities be 
sustainable?  Why is sustainability important?  Have they seen any 
sustainability initiatives in their city?  
Complete brainstorm by showing students the UN Sustainable City 
pamphlet and website. 
Discuss as a class. 

 
UN Sustainable City Pamphlet* 
UN Sustainable City Website* 
 

Action 
Examples of Sustainable Cities 
20-30 minutes 
 
 
 
 
 
 
 
 
 
Challenge 
5 minutes 
 
 
 
 
 
Math Connection 
15-20 minutes 

 
Split students into groups of 3-4 and assign each group a sustainable 
city from around the world (see Index for lists of possible cities).  
Investigations can use pre-printed articles or access to the internet.  
After 15 minutes, have groups informally present their city to the class.  
While listening to presentations, students should choose three other 
cities individually and fill out a 3 set Venn diagram of differences and 
similarities between these new cities. 
Conclude with a whole-class discussion on what these cities have in 
common and what challenges they may have faced when implementing 
sustainable initiatives. 
 
Present students with the culminating challenge for this unit:  
you will be working (individually or in pairs) as city planners to make a 
section of your local downtown or community greener and more 
sustainable, using math.  
All final designs will be submitted to a municipal planning office as 
suggestions.  
 
Provide pairs of students with several different maps (i.e., tourist, online, 
provincial) of your local downtown or a similar community area and 

 
Information on sustainable cities* 
Optional: technology for inquiry 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variety of maps of local area (see 
math maker options in Index) 
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direct students’ attention to grid systems on different maps.  What do 
students notice?  What is the purpose of using coordinates?  Discuss 
coordinates and how they work.  Listen to the song or play a coordinate 
game such as the one included in Resources. 

 
Coordinate Planes Song 
Teaching the Coordinate Grid 
Online Coordinate Game 

Consolidation 
Math Talk 
10-15 minutes 
 
 
 
 
 
 
 
 

Diagnostic Assessment 
 
 
 
At Home Task 

 
Return to the maps.  Challenge students to brainstorm all the math 
concepts that can be used as tools to accomplish this culminating task.  
Can they think of more than five? ten? twenty?  
Create a master list/anchor chart as a whole class.  Possible answers 
might include: perimeter, area, measurement, shapes, angles, 
reflections, translations, coordinates, 2-dimensional, 3-dimensional, 
kilometers, meters, centimeters, scale, directions, statistics/data, 
population, etc. Be sure to leave room on your chart for definitions of 
concepts as learning progresses. 
 
During the math talk, note the terms and concepts students identify to 
assess prior knowledge.  Provide correct terms for concepts when 
necessary. 
 
Ask students to take a trip to your selected local area with their families 
and walk, bike and/or drive around.  Encourage them to fill out the 
observation chart to assess potential needs, issues and opportunities for 
green growth.  Have families reflect together on their needs for this 
area, and what they hope to see developed. 

 
Extra: 
Consider inviting a local city 
planner in to discuss issues of, 
barriers to and initiatives for 
creating sustainability and the 
math involved. 
 
 
 
 
 
 
 
 
City Planning Observation Sheet, 
pg. 43 

2 – Reading and Creating 
Maps: Scale, Perimeter and 
Area 
 
 
Learning Goals: 
1. I can find the perimeter 
and area of irregular 
polygons. 

Minds On 
Math Talk 
10-15 minutes 
 
 
 

Diagnostic Assessment 

 
Challenge students to determine the perimeter and area of two 
irregular shapes in as many ways as possible.  Take up all possible 
answers as a whole class.  Discuss which strategies are most effective 
and why.  
 
Observe students’ strategies for calculating perimeter and area.  Review 
any necessary concepts as needed. 

 
Irregular shape examples 
projected or printed for students. 
 
 
Songs: 
Perimeter and Area 1 
Perimeter and Area 2 
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2. I can calculate scale. Action 
Introducing Scale 
5-10 minutes 
 
 
 
 
 
 
 
Scaling the Classroom 
35-40 minutes 
 
 
 
 
 
 
 
 
 
 
 
 
 

Formative Assessment  

 
Project the site Map Maker Interactive.  Zoom in and out, asking 
students to observe any changes, guiding observations to changes in 
scale.  Discuss how scale works and how to calculate it.  Model how to 
calculate the distance between Toronto and Ottawa using a reasonable 
scale on the projected map, then have several volunteers do the same 
and explain the process (consider using a student’s hometown or a city 
with a connection when possible).  
 
Challenge students, in groups of 3-4, to create a scaled map of the 
classroom on a sheet of grid paper.  Agree as a class on items that all 
maps should include (i.e. desks, windows, etc.) First, help students 
measure the length and width of the room together, decide on the best 
scale and demonstrate how to convert the room’s dimensions.  Then, 
support groups individually as they complete this task, offering 
guidance in measuring and converting to scale.  
Optional: Challenge students to complete their map within 30 minutes. 
 
Extension: What components can students add to their maps to make 
them more user-friendly (i.e. key, colour, compass rose).  
 
Once time is up, complete a gallery walk and discuss different groups’ 
strategies and challenges they faced as a whole class.   
 
Conference with groups on their classroom design to offer feedback. 

 
National Geographic Map Maker 
Interactive 
 
 
 
 
 
 
Metre sticks and rulers 
Grid paper 
 
 
 

Consolidation 
Making Connections 
10 minutes 

 
Split the class into groups of 2-3.  Using their knowledge of scale and 
measuring irregular shapes, ask students to calculate the perimeter and 
area of one or more space(s) on a local map (i.e., city hall, a park, a 
block or a lake).  Discuss students’ findings and review calculations as a 
whole class. 
 

 
Local maps (from Lesson 1) 
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3 – Community Needs: Data 
Management 
 
 
Learning Goals: 
1. I can collect data and 
organize it to communicate 
my findings. 
2. I can make inferences and 
conclusions on community 
needs from a data sample. 

Minds On 
Reviewing Home Data 
10-15 minutes 

 
Discuss students’ findings from their at-home observations and data 
collection.  What are some of the most common findings?  What 
findings were surprising?  Ask students to brainstorm ways to display 
their data. 

 
Completed City Planning 
Observation Sheet  

Action 
Assessing Community Needs 
45 minutes 
 
 
 
 
 
 
 
 
 

Formative Assessment 
10 minutes 

 
Compile students’ data as a class.  Review possible ways to 
demonstrate data and provide several examples. 
Optional: As an example, consider general data from your city.  Discuss 
what can be inferred from the data and graphs included. 
 
Students should then compile their data with 3-4 other students and 
effectively display their findings (students may need to use more than 
one method, i.e., a Venn Diagram for students’ general observations vs. 
a pie chart for family needs).  Students can either graph their findings 
using paper and pen or online.  See suggested websites in Resources. 
 
Complete a gallery walk or group-to-group presentations once groups 
are finished.  Discuss observations and strategies groups used. 

 
 
City Population Website 
 
 
 
Graphing Tools: 
Grid paper 
NCES Kids 
Canva Venn Diagrams 
Online Chart Tool 
Plotvar 
 

Consolidation 
Think, Pair, Share 
10-15 minutes 

 
Provide each student with a clear map of the area they observed and 
will soon be redesigning.  Recalling their and classmates’ observations 
and data, students will individually brainstorm the top 5-10 green needs 
for their community area, before discussing in pairs and then sharing as 
a class.   
 

 
Maps of Downtown or 
Community Area 

4 – Planning: Applying 
Knowledge  
 
 
Learning Goals: 
1. I can solve problems using 
mathematical concepts. 

Minds On 
Review Math 
5-10 minutes 
 

Formative Assessment  

 
Return to local area maps and discuss once again the math that 
students notice.  Encourage students to go into more detail this time, 
how do these math concepts work?  Return to the brainstorm list you 
created as a class in the first lesson, what do students better understand 
about these concepts now? 
 

 
Local maps (from Lesson 1) 
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Action 
Designing a City 
Several work periods 
 

 
 
 
 

 
 

 
 
 

Formative Assessment 

 
Provide each individual or pairing with a clear map of your local area.  
Begin with a rough draft of students’ designs.  Teams may need to refer 
to Google Maps at times for specific details (i.e., how many lanes a 
street has if considering creating a bike lane).  Students should 
incorporate all the items from the success criteria and concept checklist 
in their designs.  Stress the importance of scale and remind students to 
consider the findings from their data collections.  
 
Modification: This assignment can be simplified by providing a map 
with grid lines or a simplified version of the community area for some 
students.  
 
Conference with groups on an ongoing basis and reteach or introduce 
additional mathematics concepts as needed to the whole group or 
specific teams.  
 
Some additional concepts students may need support with might be 
angles, area/perimeter of a triangle, volume, types of lines or review of 
regular polygons and 3D shapes. 

 
Maps of Community Area  
(may need multiple per group for 
rough copies) 
Success Criteria  
Concept Checklist, pg. 47 
 
 
 
 
 
 
 
Angles Song 
Types of Lines Song 
Polygons Song 
Triangle Song 
Volume Song  

Consolidation 
Networking 
10 minutes 
 

 
At the end of every work period, bring the class back together and have 
students provide a progress report.  Encourage students to reflect on 
their successes and challenges, and allow a chance for peers to offer 
advice, encouragement and support.  Should issues regarding a 
mathematical concept arise during these discussions, review these 
concepts at the beginning of the next lesson. 
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5 – Map Design: Summative 
Task 
 
 
Learning Goals: 
1. I can solve problems and 
explain my reasoning using 
mathematical concepts. 

Minds On 
Math Talk 
10 minutes 

 
Project the cycle of problem solving for students.  Discuss where they 
are in the process: where do you see yourself on this process?  What do 
you think the intersecting lines are for?  Is problem solving ever 
straightforward?  Has your problem solving been straightforward? 
Discuss why the problem solving process follows this route; what 
behind the scenes tasks need to take place within each step (i.e., 
observations, research, trial and error, etc.). Can the process be a full 
circle? 
Remind students that their pitches should follow the problem-solving 
process. 
Optional: watch a couple examples of Dragon’s Den or Shark Tank.  
Have students identify the steps of the problem-solving process as 
described by different entrepreneurs.  

 

Action 
Create a Pitch 
Time will vary 
 

 
Once students have completed their rough copy, they will need to 
create a ‘formal pitch’ for city officials.  They can choose to create their 
good copy using paper (another copy of the printed map) or one of the 
suggested online map-editing sites and can present their pitch however 
they choose (i.e., poster board or slides).  

 
Instructions, pg. 48 
 

Consolidation 
Presenting Pitches 
 
 
 
 
 

Summative Assessment 
 
 
 
 
 

 
Students will present their pitches to the whole class, Dragon’s Den 
style. Ask for three new student volunteers each pitch to sit on the 
“panel” with you and provide peer-to-peer assessment and constructive 
feedback.  Review with students ahead of time what constructive 
feedback looks/sounds like.  
 
Students will present an overview of the importance of sustainability in 
cities (recalling their research from lesson 1), their data findings 
(organized clearly) and their redesign.  Students must include a portion 
that explicitly highlights the math involved in their research and identify 
geometrical and spatial sense concepts embedded in their design. 
Optional: invite parents or another class to pitch presentations. 

 
Peer-to-peer feedback cards, pg. 
49  
 
Extra: Consider inviting a local 
city planner in review pitch 
presentations and provide 
feedback. 
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Debrief 

 
Have students reflect on what they now know (KWL).  Return to the 
chart of math concepts created in Lesson 2.  Review concepts and 
discuss real world examples students are now familiar with.  Discuss the 
ways in which math played a role in this task.  Will students look at the 
world around them differently now? Finally, review the concept of 
sustainable cities: What challenges are there in redesigning a pre-
existing city to make it more sustainable?  Were there any simple 
solutions students discovered?  Why are more cities not implementing 
innovations?  What can we do as a class or as individuals to push our 
community towards more sustainable design? 

Assessments:  
Formative: 
- Math Talk – calculating perimeter and area 
- Scaling the Classroom – calculating scale 
- Assessing Community Needs – compiling data 
Summative: 
- Designing a City and Program Pitch 

Modifications: 
- Have students complete this assignment in partners or small groups 
- Allow students to record their pitch, or present to a smaller group 
- Omit items from the concept checklist 
- Provide a simplified map and/or omit irregular shapes 

Extensions: 
- Coding: Have students create or redesign for an intersection in their community. Consider the needs 

of that intersection (i.e. a left turn lane, a right of way).  Use JavaScript terms/concepts to program 
their traffic light (i.e. IF car in turning lane, THEN advanced turning signal).  Challenge students to 
consider any number of scenarios. 

- Technology: Have students rework their designs to include technology of the future 
(https://www.theguardian.com/sustainable-business/2015/apr/16/ten-quirky-ideas-for-making-our-
cities-more-sustainable), including their own innovative ideas  

o Create a prototype for one invention 
 
 
 
 
 



  

Social Justice Mathematics 42  



  

Social Justice Mathematics 43 

 
City Planning Observation Sheet 

 
With an adult, visit the local area we will be redesigning.  You can drive, bus, bike, and/or walk around the area - all forms of transportation will lead to valuable observations!  

While exploring, consider how you might redesign it to be more sustainable: what problems/issues do you notice?  Who’s needs are prioritize?  Is there any wasted or 
inefficiently used space?  Use the table below to record your observations and brainstorm ideas. 

 

Observation Problem Draw a Picture Brainstorm Ideas 

1 

 
 
 
 
 

  

2 

 
 
 
 
 

  

3 

 
 
 
 
 

  

4 

 
 
 
 
 

  

5 
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City Planning Observation Sheet 

 
Create 5 survey questions (just like the ones be created together in class) to help you better understand the needs of the community.  Remember to include clear answer 

options (i.e. strongly agree – strongly disagree, or, true or false).  With an adult, survey 20 people in the community, such as neighbours, family and friends, or strangers in the 
downtown area.  Record your findings in the table on the next page; we will use them in class to help inform our city redesign. 

 

Questions 
1. 
 
 
 
 
2. 
 
 
 
 
3. 
 
 
 
 
4. 
 
 
 
 
5. 
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City Planning Observation Sheet 
 
 

Participant Answer to Question 1 Answer to Question 2 Answer to Question 3 Answer to Question 4 Answer to Question 5 

1 
 
 
 

    

2 
 
 
 

    

3 
 
 
 

    

4 
 
 
 

    

5 
 
 
 

    

6 
 
 
 

    

7 
 
 
 

    

8 
 
 
 

    

9 
 
 
 

    

10 
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11 
 
 
 

    

12 
 
 
 

    

13 
 
 
 

    

14 
 
 
 

    

15 
 
 
 

    

16 
 
 
 

    

17 
 
 
 

    

18 
 
 
 

    

19 
 
 
 

    

20 
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City Redesign: Instructions 

You have been tasked with redesigning an area of our city to be more sustainable 
using familiar and new mathematical concepts.  You will then create a proposal and 
pitch your redesign idea.  *Remember to review your checklist and success criteria 
regularly to keep on track. * 
 
Part One: Redesign 
Develop a new vision that meets residents’ needs and promotes sustainable habits!  

1. Brainstorm – remember to use the findings from your City Planning 
Observation Sheet 

2. Rough Copy – plot out your new design; keep sustainability and community 
needs in mind 

3. Conference – share your design with two of your peers, and then your 
teacher 

4. Edit 
5. Good Copy  

 
Part Two: Proposal Pitch 
Create a pitch to sell your idea!  You can present your pitch however you choose. 
Your pitch should include: 

1. Introduction - an explanation of sustainability and why it is so important, 
examples 

2. The Problem - your observations and additional examples  
3. Proof - your data findings and additional research to explain community 

needs 
4. Solution – your proposed redesign 
5. Conclusions – predictions on the success, summing up your big ideas 

 
 
 
 
 
 

 
City Redesign: Instructions 

You have been tasked with redesigning an area of our city to be more sustainable 
using familiar and new mathematical concepts.  You will then create a proposal and 
pitch your redesign idea.  *Remember to review your checklist and success criteria 
regularly to keep on track. * 
 
Part One: Redesign 
Develop a new vision that meets residents’ needs and promotes sustainable habits!  

1. Brainstorm – remember to use the findings from your City Planning 
Observation Sheet 

2. Rough Copy – plot out your new design; keep sustainability and community 
needs in mind 

3. Conference – share your design with two of your peers, and then your 
teacher 

4. Edit 
5. Good Copy  

 
Part Two: Proposal Pitch 
Create a pitch to sell your idea!  You can present your pitch however you choose. 
Your pitch should include: 

1. Introduction - an explanation of sustainability and why it is so important, 
examples 

2. The Problem - your observations and additional examples  
3. Proof - your data findings and additional research to explain community 

needs 
4. Solution – your proposed redesign 
5. Conclusions – predictions on the success, summing up your big idea
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Program Pitch 

Peer-to-Peer Feedback 

 

Presenter:                                               Panel Member: 

 

 

 

 

 

 

 

 

 

Additional Feedback: 

Program Pitch 

Peer-to-Peer Feedback 

 

Presenter:                                               Panel Member: 

 

 

 

 

 

 

 

 

 

Additional Feedback: 
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Index of Online Resources 

Lesson Resource Link 

1 

Ten Quirky Ideas for 
Making our Cities More 
Sustainable 

https://www.theguardian.com/sustainable-business/2015/apr/16/ten-quirky-ideas-for-making-our-cities-more-sustainable  

Changing Green Cities 
from Myth to Reality 

https://www.thenatureofcities.com/2018/07/12/changing-green-cities-myth-reality/ 

UN Sustainable Cities 
Facts 

https://www.un.org/sustainabledevelopment/cities/ 

UN Sustainable Cities 
Pamphlet 

https://www.un.org/sustainabledevelopment/wp-content/uploads/2019/07/11_Why-It-Matters-2020.pdf 

Sustainable Cities 
Information 

Dubai 
Copenhagen 
https://www.climaterealityproject.org/blog/five-sustainable-cities-making-difference-planet 
https://grist.org/article/cities3/ 
https://www.gvicanada.ca/blog/top-5-green-cities-world-2020/ 
https://interestingengineering.com/11-most-eco-friendly-cities-of-the-world 

Creating Sustainable 
Cities 

https://www.youtube.com/watch?v=fcDDUSUbq9A&ab_channel=GreenTV 

Venn Diagram https://www.math-aids.com/cgi/pdf_viewer_10.cgi?script_name=venn_3set_graphic.pl&lines=0&language=0&memo=&x=149&y=25 

Make a Map https://www.gisapplication.lrc.gov.on.ca/mamnh/Index.html?site=MNR_NHLUPS_NaturalHeritage&viewer=NaturalHeritage&locale=en-
US 

Snazzy Maps https://snazzymaps.com/build-a-map 

Google My Maps https://www.google.com/mymaps 

2 
National Geographic Map 
Maker 

https://mapmaker.nationalgeographic.org/  

3 
National Geographic 
Mapping Resources 

https://www.nationalgeographic.org/education/map-skills-elementary-students/ 

5 
The 5 Steps of Problem 

Solving 
https://www.humorthatworks.com/learning/5-steps-of-problem-solving/ 
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Unit 3 Exploring Indigenous Stories Grade 6 

Social Justice Themes 
Diverse Perspectives and Voices 
Indigenous Experiences 
Discrimination and Systemic Barriers 
 

Math Strands 
Patterning and Algebra 
Data Management 
Geometry and Spatial Sense 
Number Sense and Numeracy 

Cross-Curricular Connections 
Social Studies: 
Communities in Canada Past and Present 
Language 
The Arts 

Step 1 
 
Know the 
learner. 
 
 
 
Know the 
learning. 

What should students currently understand? What do students need to learn? Where are students headed with this learning? 

Prior Learning in Grade 
Fraction, decimals and percentages 
Representing data 
Describe and extend pattern rules 
Represent the probability of an event 
Metric conversion 

Learning in Grade 
Determine the term number  
Express theoretical probability & predict the 
frequency of an outcome 
Predict the frequency of an outcome 
Interpret & draw conclusions from secondary data 

Future Learning in Grade 
Rotations, translations and reflections 
Constructing angles and polygons 
Geometric patterns 
Tables of values 

Unit Expectations 
What should students understand and be able to do as a result of this unit? 
Success Criteria of Summative Assignment 
My research prioritizes Indigenous voices and experiences. 
My research considers Indigenous communities both past and present. 
My research considers more than one experience or way of thinking.  
My research follows the medicine wheel pedagogy.  
My story uses math to help explain and understand my topic. 
My story helps to explain and understand the math. 
My story is engaging and creative.  

Learning Goals 
1. I can identify mathematical concepts in real life situations. 
2. I can the predict the theoretical probability of an outcome. 
3. I can identify and explain mathematical concepts in practice. 
4. I can use math to communicate and understand important issues. 
5. I can make connections between real world ideas and math concepts. 
6. I can make connections between mathematical concepts. 
7. I can explain my mathematical thinking. 

Step 2 
Plan for 
instruction and 
assessment 

Building understanding of 
math concepts 

Developing fact, skill and 
procedural proficiency 

Creating engagement in 
mathematical processes 

Reflecting on, monitoring 
and working towards goals 

Fostering positive attitudes 
towards mathematics 

Identifying concepts in a 
range hands on, tangible 
examples. 

Using reasoning and 
examples to explain familiar 
and unfamiliar concepts. 

Grounding math in real-
world, relatable problems 
and solutions 

Frequent check-ins, group 
discussion and self-
reflections. 

Focus on collaboration, 
teamwork and sharing 
knowledge. 

Step 3 
Instructional 
strategies for 
co-learning 

Problem Solving 
Math Talks 
 

Direct Instruction 
Providing concept instruction as 
needed 

Guided Investigation 
Plum Stone Game 
Math Talk: Secret Path 

Independent Practice 
Exploring Games 
Raising Indigenous Voices 
Sharing Stories 
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Lessons 
Lesson Component Instructions Resources 

1 – Introduction: Storytelling 
 
 
Learning Goals: 
1. I can identify mathematical 
concepts in real life 
situations.  
2. I can reflect on my 
knowledge and learning. 

Minds On 
KWL 
10-15 minutes 
 
 
 
 
 
 
 
 
 

Diagnostic Assessment 
 

 
Individually, ask students to complete the ‘K’ column of their KWL chart 
on what they already know/have learned about Canada’s Indigenous 
Peoples.  Then, use their volunteered answers to complete the first 
column in a classroom chart. 
 
Next, ask students to complete their own ‘W’ column about what they 
wonder/want to learn about Canada’s First Nations.  Encourage them to 
be honest and curious – their questions are private unless they choose to 
share.  Complete the classroom ‘W’ column through a group discussion 
or through anonymous post-its.  
 
Take note of students’ prior knowledge and interest areas to help shape 
this unit and support students where they’re at. 

 
KWL Chart 
Chart Paper 
Post-It’s 
 
 
 
 
 
 
 

 

Action 
Storytelling 
30-45 minutes 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Introduce students to the First Peoples Principles of Learning.  Go 
through each principle as a class, discussing what each one means to 
students, why they think they are important, and describing what they 
might look like in practice. 
 
Optional: Display these principles of learning in the classroom 
throughout this unit (and onward!), referring to them often. 
 
Next, consider with students the principle that “learning is embedded in 
memory, history and story”.  What does this mean?  Why might 
embedding learning is memory, history and story be important to 
Indigenous communities? 
 
Divide students into small groups of 3-4 and assign each group one story 
video from the NFB Indigenous Cinema in the Classroom (ages 6-11) 

 
First Peoples Principles of 
Learning, pg. 63 
 
 
 
 
 
 
 
 
 
 
 
NFB Indigenous Cinema 
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Challenge: 
5 minutes 
 
 
 
 
 

site.  Groups should watch their video several times and then prepare a) 
a brief summary the story; b) moments of learning in the story; c) any 
math concepts they noticed; and d) personal take-aways/new ideas.  
Allow students to share their notes with another small group and then 
with the whole class if they choose to. 
 
Return to the principle “learning being embedded in memory, history 
and story.”  Can we understand this idea in a new way now?  Why might 
storytelling be such an integral practice in most Indigenous 
communities?  Next, return to your classroom KWL chart.  Is there 
anything we’d like to add? 
 
Introduce students to the culminating challenge for this unit: in pairs or 
individually, you will explore a past or current practice, tradition, 
experience, game, story etc. of one or more Indigenous communities, 
using a mathematic lens.  You will share your learning and experience 
first with our classroom community and then with our school community 
through an oral or written story that both highlights Indigenous 
experiences and teaches your audience about the math concepts that 
are present.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Consolidation 
Learner’s Self-Reflection 
10-15 minutes 

 
Return to the First Peoples Principles of Knowledge.  In addition to 
learning more about Indigenous experiences this unit, we will also be 
learning about ourselves, our learning, our actions, and our identity.   
 
Have students create a second personal KWL chart for themselves.  Use 
the medicine wheel as guidance for students’ reflections, considering the 
spiritual, emotional, intellectual and physical aspects of their life.  What 
do they know about their strengths/weaknesses?  How do I create 
balance between the four aspects of my life?  What would they like to 
learn about themselves? 
Provide students with an opportunity to share their reflections with the 
class should they choose to. 

 
KWL Chart 
Medicine Wheel 
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2 – Indigenous Games: 
Making Mathematical 
Connections 
 
 
Learning Goals: 
1. I can the predict the 
theoretical probability of an 
outcome. 
2. I can identify and explain 
mathematical concepts in 
practice. 

Minds On 
Math Talk 
15 minutes 
 
 
 
 
 
 

Diagnostic Assessment 

 
Explore the Math Catcher stories with students to spark their creativity for 
the upcoming summative challenge and to provide examples of 
mathematics in Indigenous practices.  Select one story and breaking 
down the math concepts and solving the problems posed in small 
groups and then as a class. 
Optional: use the remaining Math Catcher stories as additional Math 
Talks throughout this unit or provide them as additional At Home Tasks. 
 
Note the mathematics concepts that students are comfortable with as 
well as concepts that may require review or additional instruction. 

 
Math Catcher Stories 
 

Action 
Plum Stone Game 
15-20 minutes 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exploring Games 
60 minutes 
 
 
 
 

 
Introduce students the Plum Stone Game.  After going over the origins 
and the instructions, have students list the possible outcomes and make 
predictions on the theoretical probability of outcomes, with reasoning. 
 
Once predictions are complete, have students play the Plum Stone game 
in groups of 4-5. Students should play one or more rounds, then return 
as a whole group and discuss their observations on the role of probability 
in the game.  Compare the experimental probability to the theoretical 
probability and students’ predictions. What does this game teach its 
players about probability?  Are there any other math concepts you 
noticed?  How does this game deepen our understanding of other math 
concepts?  
Optional: use the modified version at the bottom of the web page to 
reduce play time. 
 
Split students back into their groups and provide each group with a 
different Indigenous game and the necessary supplies from the options 
to the right (links also included in the resource index below).  Be sure to 
select a range of games that cover multiple mathematical concepts. 
Note: include games not used this lesson as optional summative topics. 
 

 
Plum Stone Game Instructions 
4-5 game pieces/group 
Basket/group 
Pen and paper for recording 
 
 
 
 
 
 
 
 
 
Games Option 1 
Games Option 2 
Games Option 3 
Games Option 4 
Games Option 5 
Games Option 6 
Games Option 7 
 



  

Social Justice Mathematics 56 

 
 
 
 
 
 

 
Diagnostic Assessment  

 
 

 
 

Formative Assessment  

Provide students time to familiarize themselves with their games, playing 
as a group and discussing the math they see.  Next, create new “jigsaw” 
with one member from each game ine every group.  In their new groups, 
students are the “expert” on their game.  Have students teach their new 
group their game, explaining the math concepts as they go and 
collecting additional observations from their peers. 
 
Observe students throughout the independent component of this lesson, 
and chat with groups about their games.  Take note of the math 
concepts students are well-versed in, and plan to reteach/review any 
concepts that seem less familiar. 
 
Finally, have students write a brief explanation of their game, the math 
concept(s) they identified, and how the game demonstrates/teaches 
these concepts.  
Modification: allow students to present their explanation orally. 
Extension: Ask students to research the origins of their game, any stories 
that relate to their game, and/or past or present examples of their game 
being played in communities. 

Consolidation 
Drawing Connections 
15 minutes 
 
 
 
 
 
 
At Home Task 

 
Lead a classroom discussion on general observations from today’s 
lesson.  What similarities and differences between games did students 
notice?  What other lessons or skills might these games teach, in addition 
to mathematical concepts.  What do these games tell us about the 
communities that play them?  Are games an effective way to learn math 
ideas and skills?  What other observations or important ideas did 
students have while learning and playing? 
 
Students should share their original game (and others if they like!) with 
their families, explaining them the mathematical concept(s).  Ask students 
reflect with their family about games, stories, traditions, toys, 
possessions, etc. that feel significant to them.  Are there any math 
concepts they can spot in these significant practices/items? 
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3 – Exploring Experiences: 
The Role of Math in 
Uncovering Barriers 
 
 
Learning Goals: 
1. I can ask strong inquiry 
questions. 
2. I can use math to 
communicate and 
understand important issues. 

Minds On 
Math Talk 
Time will vary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Read “Secret Path” by Gord Downie and Jeff Lemire.  Listen to Downie’s 
musical pairings and allow plenty of time for students to view the artwork 
and consider the poems. 
 
Lead students in a discussion about the story.  What are their initial 
feelings and thoughts?  What is something new this story has taught 
them?  Why is this an important story to tell and to continue to tell?  
 
Ask students to begin to brainstorm inquiry questions that this story 
sparked.  What are they curious about?  What more do they want to 
learn?  Model how to develop strong inquiry questions by editing and 
shaping questions.  Once the class has developed a strong set of 
questions, ask students to consider how math might help them to 
answers and understand these questions.  Possible directions might be: 
calculating the age of Chanie Wenjack and comparing it to students’ 
ages; calculating the distance Wenjack travelled and comparing it to 
familiar distances for students (i.e. how many times would students have 
to walk from school to their home to cover the distance); learning about 
the number of students forced in residential schools and about the 
number of living survivors today. 
 
Explore these questions and the mathematic concepts they hold 
together as a class, emphasizing to students throughout that it is the 
math and the stories together that help give us a deeper understanding 
of Chanie Wenjack’s experience, and the experience of so many others.   
 
Once you feel your students’ questions have been addressed and 
unpacked, reflect together on what they have learned today, and what 
they will take with them.  What is the role of art and storytelling in 
understanding an important issue?  What is the role of math?  How do 
they work together?  Why is it important to have both and not just one or 
the other?  How do both lead us towards solutions to a problem? 

 
Secret Path 
Online or paper resources on 
residential schools for inquiry 
exploration 
They Came for the Children  
(historical document on 
residential schools released by 
the TRC of Canada) 
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Action 
Raising Indigenous Voices 
Two work periods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Formative Assessment 
 
 

 
In groups of 3-4, assign each group one of the voices from the CBC “I 
Am Indigenous” page.  Groups will read/watch their assigned story and 
then develop an inquiry question that is related to the story, explores a 
barrier or issue Indigenous peoples face, and includes a math 
component, similar to the questions modelled during the Math Talk.  
Note: Students may need a brief review/introduction on what a barrier is. 
 
Before researching, ask students to return to a whole group for a 
moment so groups can share their inquiry questions with the community 
and get feedback/suggestions on how to improve or strengthen their 
question. 
 
Groups will then explore their question and compile their findings in a 
poster that will be displayed in the school hallway and posted online.  
Posters should highlight: a) the original story that sparked the inquiry; b) 
a breakdown of the issue/barrier and its importance; c) the mathematics 
that help us understand the issue better; and d) communities and efforts 
that are currently addressing the barrier and how to support them. 
Modification: Instead of a poster, allow students to share their findings in 
alternative ways, such as a presentation, a website, through art, or a in 
graphic novel like Secret Path. 
 
 
Conference with groups often, supporting them in their questions, 
guiding their research and encouraging them to consider how to use 
math to communicate their findings to their audience.  Teachers should 
choose which math concepts to prioritize during this activity.  Some 
suggestions are: displaying data, calculating averages, metric 
conversions, calculating rates, or comparing fractions, decimals and 
percentages.  Reteach or introduce additional mathematical concepts as 
needed to the class or specific teams.  
 

 
I am Indigenous 
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Once posters are done, encourage groups to informally share their 
findings with the whole group.  Provide plenty of time for group 
discussions to take place and allow space for students to dive deeper 
into certain issues as a whole class when needed.  

Consolidation 
Reflection 
10 minutes 

 
Return to both KWL charts from Lesson 1 and ask students to begin to fill 
in things they have learned over the past couple lessons about 
Indigenous experiences, and about themselves. 

 
KWL charts 

4 – Investigating: Applying 
Knowledge and Math 
 
 
Learning Goals: 
1. I can make connections 
between real world ideas 
and mathematical concepts. 
 

Minds On 
Personal Connection 
30 minutes 

 
Ask students to briefly share the results of their At Home discussions.  
Ask students to include any mathematical connections they made and 
allow their peers to make math-related suggestions as well.  Ask students 
to reflect on what they learned during this task.  What practices or items 
did are important to their family communities?  Why?  What is their 
history?  What is their role today?  Do they have any stories attached? 
How do these practices/items influence their identity or sense of self?  
What does this tell them about who they are and where they came from?   

 
 

Action 
Inquiry 
Several work periods 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Recall with students the activities they’ve completed over the past few 
lessons.  What have we learned so far?  How are all the ideas we covered 
(i.e., stories and experiences, math concepts, barriers and elevating 
voices) coming together in this summative challenge?  
 
Provide students with the list of suggested topics for their summative 
challenge and guide them as they collaboratively decide how to choose 
topics (i.e., voting, random draw, playing some of the previous games to 
determine picking order, writing down their top 3 choices). 
Note: students are welcome to choose topics not included in the list. 
 
Students should use the medicine wheel pedagogy to guide their inquiry 
exploration.  Go over the directions with the students beforehand, 
describing what each component might look like during their 
investigation.  As an example, if their topic is a game, they would first 

 
Topic List, pg. 64 
Instructions, pg. 66 
Medicine Wheel Pedagogy 
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Formative Assessment 

research it (figure it out), then play the game (do it), then consider how it 
uses math (see it), and finally look at the bigger picture or make 
connections (relate to it).  Students may follow this cycle more than once 
through their inquiry and can start or end anywhere. 
 
Once students have gained a strong understanding of their topic and the 
math involved, they should begin to shape their stories and determine 
how they will share their topic with their audience.  Encourage students 
to be creative in their understanding of a story.  Perhaps their story 
includes sharing the origins of their topic, or the importance of the 
materials used.  Perhaps there is a story connected to their topic that 
they can share, or perhaps their topic is a story, in which case, how will 
they choose to present it and how will the highlight the math involved? 
 
Conference with students on an ongoing basis, helping to guide their 
research and encouraging them to make connections and dig deeper.  
Reteach or introduce additional mathematics concepts as needed to the 
whole group or specific students. 

Consolidation 
Collaboration 
10 minutes 
 

 
At the end of every work period, bring the class back together and have 
students share their progress.  Encourage students to reflect on their 
successes and challenges, and allow a chance for peers to offer advice, 
encouragement and support.  Should issues regarding a mathematical 
concept arise during these discussions, review these concepts at the 
beginning of the next lesson. 

 

5 – Sharing Stories: 
Summative Task 
 
 
Learning Goals: 
1. I can make connections 
between mathematical 
concepts. 

Minds On 
Storytelling 
15 minutes 

 
Watch the Inuit legend “The Owl Who Married a Goose”, then conduct a 
brief discussion on students’ thoughts.  What math did you see? 
 
Remind students that they started this unit talking about stories.  As they 
complete their summative tasks, sharing stories and experiences should 
be at the forefront; they are using mathematics as a tool to better 
understand and communicate Indigenous stories and experiences. 

 
The Owl who Married a Goose 
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2. I can explain my 
mathematical thinking. 

Action 
Sharing Stories  
Time will vary 
 

Summative Assessment 

 
Students will share their stories with the class.  Provide plenty of time for 
discussion, questions or even games following each showcase.  
 
The final format for students’ stories is fairly open.  They should focus on 
both Indigenous experiences and the math they’ve chosen to highlight.  
Encourage students to consider how the math helps us understand the 
experience and how the experience helps us understand the math. 
 
Students will then share their stories with their school community.  This 
could be done during a showcase where other classes, as well as families, 
are invited.  Or perhaps students visit classrooms where the math in their 
stories are relevant to that grade and teach those concepts to students.   
 
Optional: display written stories in the library for all students to read. 

 
Peer Feedback Slips, pg.67 

Consolidation 
KWL 
20 minutes 

 
Individually and then as a whole class, provide students with plenty of 
time to reflect on what they learned this unit, about Indigenous 
experiences, mathematics, and themselves.  Finally, recall the First 
Peoples Principles of Learning from lesson 1.  Do these principles have 
new meaning now?  Do students feel they met them? 

 
KWL Charts 
First Peoples Principles of 
Knowing 

Assessments: 
Formative: 
- Math Talk – problem solving/patterning and algebra 
- Exploring Games - probability 
- Raising Indigenous Voices – multiple math concepts 
- Inquiry – multiple math concepts 
Summative: 
-  Sharing Stories 

Modifications: 
- The following lesson, Reserve Statistics, can be used as an alternative to the inquiry task in Lesson 3 on 

barriers. 
- Students can showcase their summative task in alternative creative ways, such as a sculpture, dance, 

animated movie, graphic novel, etc. 
Extensions: 

- Investigate and graph the representations of Indigenous Peoples in school library materials using the 
OISE Unit “Stereotypes by Numbers” 

- Explore how different First Nations communities/languages count, such as in Ojibwe or in Cree, 
Blackfoot. 

- Watch one of more of the films from the NFB playlists Indigenous Cinema in the Classroom, and 
Unikkauusivut – Sharing Our Stories, to learn more about Indigenous experiences.  
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First Peoples Principles of Learning 
 

 
 

 
 
 
 
 

Topic List 
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Below are suggested topics for students’ summative tasks.  This list is meant as a resource 

for teachers as an example of potential topics and their possible mathematical 
connections.  Teachers can then compile a list for students based on the math concepts 
they would like to include, allowing students to develop their own topics as well. Include 

any games that were not explored during Lesson 2.  
 

• Art: http://aboriginalperspectives.uregina.ca/workshops/workshop2011/angles1.shtml  
• Bandolier Bags: https://intersectingart.umn.edu/?lesson/61  
• Beads: 

http://aboriginalperspectives.uregina.ca/workshops/workshop2011/percentages1.shtml  
• Beadwork Patterns: http://wayback.archive-

it.org/2217/20101208161020/http://www.edukits.ca/aboriginal/math/teachers/elem_les
son4.htm  

• Bees: http://showmeyourmath.ca/mawkinamasultinej-lets-learn-together/bees/  
• Bentwoord Boxes: https://indigenous.mathnetwork.educ.ubc.ca/math-adventure-

problems-bentwood-boxes/  
• Birch Bark Biting: http://showmeyourmath.ca/mawkinamasultinej-lets-learn-

together/birch_bark_biting/  
• Blanket Making: https://vimeo.com/45859201  
• Bone Game: 

https://www.youtube.com/watch?v=_BBHge8wzR0&ab_channel=FatalPixels  
• Button Blankets: https://teachbcdb.bctf.ca/download/265?filename=math-first-peoples-

button-blankets.pdf  
• Canoe: https://intersectingart.umn.edu/?lesson/13  
• Chekutnak (Stick Dropping Game): 

http://aboriginalperspectives.uregina.ca/workshops/workshop2011/dropsticks1.shtml  
• Circular Quillbox Top: http://showmeyourmath.ca/  
• Dream Catchers: https://cdn.we.org/wp-content/uploads/2016/07/WST-E56-

Elementary_Math_Geometry_Measurement_Dreamcatchers.pdf  
• Drums: http://showmeyourmath.ca/mawkinamasultinej-lets-learn-

together/mawkinamasultinej-pepkwejetemaqn-drum/  
• Fish Traps: https://www.callysto.ca/2021/01/19/data-analysis-and-fish-traps/  
• Flags: http://aboriginalperspectives.uregina.ca/workshops/workshop2011/flags1.shtml  
• Fur Trade: 

http://aboriginalperspectives.uregina.ca/workshops/workshop2011/furtrade1.shtml   
• Hair Bone Pipe Bracelet: https://www.youtube.com/watch?v=I--rU-

BGf4o&feature=emb_title&ab_channel=MallorySteele  
• Lacrosse: https://mathbehindlacrosse.wordpress.com/  
• Longhouses (page 51): 

http://www.ucdsb.on.ca/common/pages/DisplayFile.aspx?itemId=27971609  
• Masks: https://www.canadiangeographic.ca/article/meaning-behind-masks  
• Métis Sash: https://cdn.we.org/wp-content/uploads/2016/07/WST-E52-

Elementary_Math.pdf  
• Paddles: http://showmeyourmath.ca/mawkinamasultinej-lets-learn-together/paddles/  
• Porcupine Quills: 

http://aboriginalperspectives.uregina.ca/workshops/workshop2011/polygonsandquills1.
shtml  

• Seminole Patchwork Designs: http://wayback.archive-
it.org/2217/20101208161020/http://www.edukits.ca/aboriginal/math/teachers/elem_les
son4.htm  

• Tipi: https://simplydifferently.org/Tipi  
• Totem Poles: https://www.thecanadianencyclopedia.ca/en/article/totem-pole  
• Treaties (page 7 and 9): https://www.nearnorthschools.ca/wp-

content/uploads/2018/04/Treaty-People-Math-Connections-and-Extensions-.pdf  
• Wampum Belt: https://cdn.we.org/wp-content/uploads/2016/07/WST-E17-

Elementary_Math.pdf  
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• Water Safety (page 19): 
http://www.ucdsb.on.ca/common/pages/DisplayFile.aspx?itemId=27971609  

• Weaving: https://burnabyschools.ca/indigenouseducation/wp-
content/uploads/sites/4/2017/11/weaving-math.compressed.pdf  

• Wigwam: https://intersectingart.umn.edu/?lesson/30  
 

 
Additional Resources: 
Aboriginal Math Ideas (additional activity suggestions): 
https://aboriginalresourcesforteachers.weebly.com/math-resource-elementary.html  
Elementary Math (25 ideas and topics): 
https://sd73aboriginaleducation.weebly.com/math.html  
Indigenous Education Grade 4-7 Resources: 
https://indigenouseducation.comoxvalleyschools.ca/apps/pages/index.jsp?uREC_ID=1064
876&type=d&pREC_ID=1357961  
Intersecting Art (art activities): https://intersectingart.umn.edu/?lessons  
Math First Peoples (lesson plans): http://www.fnesc.ca/wp/wp-
content/uploads/2020/09/PUBLICATION-Math-FP-TRG-2020-09-04.pdf  
Math 7-8 Activities (introductions to several of the concepts above): 
http://www.ucdsb.on.ca/common/pages/DisplayFile.aspx?itemId=27971609  
What is Indigenous Mathematics (videos includes 23 examples): 
https://www.uwinnipeg.ca/indigenous/weweni/weweni-2018/what-is-indigenous-
mathematics.html  
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Sharing Stories: Instructions 

You will explore a past or current practice, tradition, experience, game, story etc. of 
one or more Indigenous communities, using a mathematic lens.  You will share your 
learning and experience, first with our classroom community, and then with our 
school community through an oral or written story that both highlights Indigenous 
experiences and teaches your audience about the math concepts that are present. 
*Remember to refer to your success criteria and the medicine wheel pedagogy 
cycle often.* 
 
Note: Remember that many different communities make up Canada’s Indigenous 
peoples.  Your chosen topic may have different origins, significances or uses 
depending on the community.  Do you best to highlight multiple voices, 
perspectives and experiences in your research and story. 
 
Part One: Research 
Explore your chosen topic, such as: 

• Origins 
• Stories or myths 
• Its role in the past and the present 
• Barriers or challenges 
• Significance 
• Mathematical concepts 

 
Part Two: Story 
You are free to create and share your story however you choose.   
Your story has two main goals: 

• Share Indigenous experiences, voices and perspectives related to your topic 
• Teaching your mathematical concepts. 
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Sharing Stories 

Peer Feedback 

 

Storyteller:                                               Peer: 

 

 

 

 

 

 

 

 

 

Additional Feedback: 
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Index of Online Resources 

Lesson Resource Link 

1 NFB Indigenous Cinema https://www.nfb.ca/playlist/indigenous-cinema-classroom-ages-611/  

2 

Math Catcher Stories http://mathcatcher.irmacs.sfu.ca/stories 

Plum Stone Game http://aboriginalperspectives.uregina.ca/workshops/workshop2011/plumstones1.shtml  

Games from the Aboriginal 
People of North America 

http://mathcentral.uregina.ca/RR/database/RR.09.00/treptau1/mathcontent.html  

Indigenous Logic Games https://burnabyschools.ca/indigenouseducation/wp-content/uploads/sites/4/2019/01/logic-games3.pdf  

Aboriginal Perspectives: 
Games 

http://aboriginalperspectives.uregina.ca/games/  

First Nations’ Games of 
Chance 

http://web.uvic.ca/~tpelton/fn-math/  

Native American Games http://www.apples4theteacher.com/native-american/games/  

Games of Chance http://wayback.archive-it.org/2217/20101208161023/http://www.edukits.ca/aboriginal/math/teachers/elem_lesson8.htm  

Ancient Mi’kmaq Game of 
Waltes 

https://www.cbc.ca/news/canada/nova-scotia/mikmaq-waltes-dice-bowl-game-
1.3484894?utm_content=24843811&utm_medium=social&utm_source=twitter  

3 

Secret Path https://secretpath.ca/ 

I Am Indigenous https://www.cbc.ca/news2/interactives/i-am-indigenous-2017/  

Reserve Statistics  
(Modification Option) 

http://wayback.archive-it.org/2217/20101208161020/http://www.edukits.ca/aboriginal/math/teachers/elem_lesson3.htm  

4 Medicine Wheel Pedagogy https://www.edcan.ca/articles/teaching-by-the-medicine-wheel/  

5 The Owl Who Married a Goose https://www.nfb.ca/film/owl_who_married_goose/  

Additional Resources 

Aboriginal Education https://sd73aboriginaleducation.weebly.com/math.html  

Aboriginal Perspectives in Mathematics http://aboriginalperspectives.uregina.ca/  

Aboriginal Resources in Mathematics http://mathcentral.uregina.ca/RR/database/RR.09.06/arnason1/  

ATA Library: Indigenous Math https://teachers-ab.libguides.com/c.php?g=711542&p=5071498  

Authentic First Peoples Resources 
http://www.fnesc.ca/wp/wp-content/uploads/2015/06/PUBLICATION-61502-updated-FNESC-Authentic-Resources-Guide-October-
2016.pdf  
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Beyond Native Studies: Incorporating 
Indigenous perspectives in math 

https://peopleforeducation.ca/events/beyond-native-studies/  

Canadian Encyclopedia: Indigenous 
Peoples Collection 

https://www.thecanadianencyclopedia.ca/en/collection/aboriginal-peoples  

CBC Kid’s Stop https://www.rcaanc-cirnac.gc.ca/eng/1315444613519/1534942257655  

First Nations in Canada https://www.rcaanc-cirnac.gc.ca/eng/1307460755710/1536862806124  

Indigenous Education https://indigenouseducation.comoxvalleyschools.ca/apps/pages/index.jsp?uREC_ID=1064127&type=d&pREC_ID=1357915  

Indigenous K-12 Teacher Resources https://guides.library.uoit.ca/indigenous_k-12/textbooks-curriculum  

Indigenous Math and Science https://www.aboriginalaccess.ca/resources/teaching-links/aboriginal-math-and-science  

Indigenous Perspectives https://blogs.sd41.bc.ca/math/curriculum/indigenous-perspectives/  

Math First Peoples: Teacher Resource 
Guide 

http://www.fnesc.ca/math-first-peoples/  

Mathematics Knowledge Network: 
Indigenous Knowledge 

http://mkn-rcm.ca/indigenousknowledge/  

NFB Educational Playlists: Indigenous 
Voices and Reconciliation 

https://www.nfb.ca/education/educational-playlists/ - indigenous-voices-and-reconciliation  

OISE Deepening Knowledge: Resources 
for and About Aboriginal Education 

https://www.oise.utoronto.ca/deepeningknowledge/Teacher_Resources/Curriculum_Resources_(by_subjects)/Math/index.html  

OISE Grade 6 Unit: Stereotypes by 
Numbers 

https://cus.oise.utoronto.ca/First_Nations_and_Stereotypes_in_Math.html#Stereotypes_by_Numbers  

Ontario Tech Library: Indigenous K-12 
Teacher Resources 

https://guides.library.uoit.ca/indigenous_k-12/math  

Primary Junior Indigenous Education K-
6 

https://guides.library.queensu.ca/pj-aboriginal-curriculum-resources/lessonplans  

Teaching for Truth and Reconciliation in 
Math 

https://guides.library.queensu.ca/teaching-for-reconciliation/Indigenous-content/math  

UBC Indigenous Education K-12  https://guides.library.ubc.ca/indigenous_ed_k12/math  

Village Math http://www.ankn.uaf.edu/publications/VillageMath/index.html  
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