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ABSTRACT 

The 21st century has brought with it dramatic challenges through climate change, 
social and economic instability, volatile energy and food prices, and the consequent 
global vulnerabilities and inequalities. To meet these challenges, governments are 
responding by reviewing and reforming educational policy and implementing targets that 
focus on competencies such as creativity, innovation, collaboration, communication, 
character, culture and ethical citizenship, and computer and digital technologies. Despite 
these efforts, public education is still firmly embedded in the structures of an industrial 
age. This is particularly evident in assessment practices. Expectations for monitoring and 
uniformity are increasing at the same time as policies outlining the need to develop 
innovation. This dissertation investigates the impact of these policies and practices on 
students.  

This dissertation reports the findings of a study on the judgements made about 
teaching and learning mathematics and how those judgements reflect the values 
embedded in mathematics education. The data was gathered in two grade eight classes 
from suburban schools in an Atlantic province of Canada. For each school, the research 
included five recorded sessions of the regularly timetabled class, journal writing, a 
recorded focus group session of students, and an interview with the teacher. The 
recordings took place mid-way through a unit on graphing equations in one class and a 
study of integers in the other class.  

As with all research, the literature is selected to build a portrait of the context 
within which to present the information and frame the findings. As judgement is a highly 
contextualized enterprise, the review begins with an overview of the current socio-
political climate within which teachers are expected to teach and measure their students’ 
understanding and within which students are attempting to succeed. In the literature 
section I explore the current environment of mathematics education and the theoretical 
frameworks that provide a means for educational researchers to investigate mathematics 
teaching in context.  

The study then turns to a description of the methodological tool and outlines the 
research design. The discussion is qualitative and interpretive. It is argued that, despite 
the fact that the classes were well taught, the students continue a legacy of a narrow 
concept of the nature and purpose of mathematics and mathematics education. Finally, 
some suggestions regarding directions for subsequent research are considered.  
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PREFACE 

When I was in grade 1, my teacher wrote on my report card that I was 
weak in math. I was extremely discouraged by this comment and did not 
really try to do well in math in grade 2 or grade 3 . . . I still can’t do math. 
    Amelia (Post-Degree Education Student) 

Orienting Background 

I began my teaching career as an elementary school generalist, and have since 

taught in a rural intermediate school in New Zealand, high schools in Vancouver and 

London (England), a middle school for gifted students in Calgary, and I even had a short 

stint as an emergency substitute primary teacher while on vacation in South America. I 

have been a provincial consultant, and I have been involved with the international 

Program for International Student Assessment (PISA) and the national Pan-Canadian 

Assessment Program (PCAP) assessment programs. I have also led programs for teachers 

and students in China and in the Caribbean, and I am now involved in teacher education 

and the development of new teacher education programs at a university in Canada. 

Throughout this time working as an educator around the world, I continued to be 

surprised by the very different methods, values, and content in education, even between 

fairly similar cultures like England, New Zealand, and Canada. I noticed that teachers 

value different things as far as their expectations of their students. As a teacher of 

mathematics, a subject that is thought to be universal, I noticed that expectations for 

mathematical literacy were different in different parts of the world. What would be 

acceptable in one location would be considered a mistake in another, and it was often the 

children who were considered incorrect as opposed to the teacher or the system 

recognizing their different values and possibilities. 
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Inequity has always been something very personal and important to me. I 

remember coming to know that success in school had a lot to do with interest, 

personality, and circumstance rather than what is often touted as academic ability. As a 

youngster, I was curious and wanted to know everything. I was the youngest in my 

family and, according to my brothers, my questions made me extremely annoying. I 

preferred to hang around with my grandfathers and I loved building, fixing, and taking 

things apart with them—I loved figuring things out. I excelled at school and my teachers 

gave me all kinds of special projects to do. I loved learning and I loved school.  

Despite my love of learning, early on I recognized that there were systemic 

inequities and this bothered me. While not directly academic inequality, I remember 

being confused by the generalized use of the word “man” used to apply to everyone, and 

being “taught” that humanity was called “mankind”. I also remember being told that I 

shouldn’t be interested in technical things like how machinery works and that there were 

subjects more appropriate for girls and others for boys. I wasn’t supposed to be good at 

science or mathematics because I was a girl. I was labeled a tomboy like it was some kind 

of diagnosis. Despite the critiques, I knew that I was winning at the game that was set 

before me: school and grades. Still I felt the competition for grades and the sorting and 

selection process was unfair and, as I continued on through school, I became more aware 

and more frustrated by that process. In the classroom, I remember sitting in anticipation 

for the return of my assignment and, while my scores usually reaffirmed my sense of 

confidence, I noticed that this feeling was not shared by all. Looking around the room at 

the reactions of my classmates I could see the defeat on some of my friends’ faces. 

Everyone knew who was good at what subject and this was reinforced with every quiz, 
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test, and marked paper returned. It seemed unfair to me that learning was set up as 

competition and I could see how sad it made people feel (usually the same people). 

Unfortunately, my enthusiasm for school didn’t last into high school. Perhaps I 

just had trouble with the transition from a small elementary school to a large high school, 

but sometime during my first year of high school I conclusively determined that school 

was set up to sort people and had very little to do with learning about the awesome stuff 

of how the universe works. Through my work with student council and involvement on 

the sports teams, I quickly became aware of serious hierarchies that existed in the school. 

The students were divided and identified themselves according to which school doors 

they hung around. There were the soccer doors, the basketball doors, the druggie doors, 

the native doors, the popular doors, etc.—and academic success seemed to correlate to 

social positioning.  

Things obviously worked out for me given that I am writing my PhD dissertation 

and, as noted, I have since had a long and varied career in education. After completing 

my master’s degree I was hired as a consultant with a provincial department of education 

charged with evaluating the mathematical competency of the province’s students in 

grades 3, 5, and 8. When I arrived to start my new job, I was told many times over that 

the province was the worst performing province in Canada according to the national 

interprovincial mathematics exam, the PCAP. As part of my consultancy I was invited to 

participate in the development and scoring of both this national exam and the 

international PISA exam. Based on my international experiences and recognition of the 

different perspectives of school mathematics, I noticed the provincial exam focused on 

different skills than the national and international exams. The province focused more on 
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basic skills and arithmetic, whereas the national and international exams prioritized 

contextual questions and problem solving. I worked with the teachers and mathematics 

leads in the province to align the tests and within one exam cycle (three years) the 

students in the province moved from ninth place (out of 12) to sixth place, the middle of 

the Canadian provincial scores (CMEC, 2012; CMEC, 2008a). 

While statistics allow for ranges and approximations, and a true score remains 

impossible, when creating these new exams I was still surprised by the amount of opinion 

and subjectivity included in collecting large-scale statistics. We not only changed the 

question types to focus more on context and problem solving, but we also adjusted the 

content of the questions, the structure of the exam, the scoring, and the cut scores 

(establishing a pass rate). Each of the constructs was based on decisions made by people 

involved in the development and, depending upon whom you asked, those decisions 

could be different. It was my job to find consensus. Despite the high reliability and 

validity of these tests, this just showed me again, that success in the current education 

system is very contextual and subjective, and these context dependent moulds continue to 

impact our children. 

This dissertation is an exploration of these themes: my research is a search of a 

method that will reveal the cultural nuances in what is valued in education and how those 

values impact students. Given the subject is so highly subjective, I will first explore the 

context of the current education system (Canada), and in particular how this context is 

shaped by assessment practices and standardization. I then explore a method of extracting 

the judgements that take place in the conversations within a “typical” mathematics 

classrooms and use those to understand the systemic values in education.  
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While, as this preface may suggest, I encountered some discord in my academic 

journey, I cannot say that has extended to my PhD studies. I am very lucky to have had 

the guidance of my PhD supervisor, Dr. David Wagner. Not only has his support 

extended across provinces, but his experience in international education, and language 

analysis has been serendipitous and fortuitous for me. I arrived at his door with a question 

and a possible method (phenomenology), and being true to both his personal and 

professional ethics, he stood by and graciously allowed me to find my own way through. 

He also introduced me to the incredible community of critical mathematics education, 

and allowed me to make sense of the very important research taking place in the service 

of children around the world. This research has been shaped by his work in issues of 

social justice and mathematics and the research of Beth Herbel-Eisenmann, who works 

with David on issues of equity, authority, and positioning within mathematics. I would 

also like to thank my committee: Mary Stordy (2015) for her work in the mathematics 

community, reminding us all that “The flattening out of the classroom landscape in an 

attempt to make everything smooth and easy and predictable is one way to deaden a 

vibrant living discipline” (p. 97); and Lisa Björklund Boistrup, who travelled across the 

Atlantic to help me map out my ideas in a format that both honours my individual 

expression and the requirements of academia. I am also thankful for the research of 

Candia Morgan, David Pimm and Norman Fairclough. In a world bound by 

standardization, all of these researchers remind us that people are much more than what 

can be measured. 

I would like to thank my colleagues and friends in the Faculty of Education at 

Memorial University. Our friendships extend beyond the workplace. Through our many 
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long walks, coffees, and incidental conversations, I am thankful for this rich and dynamic 

community. I am also forever thankful to the strong and brilliant women I have shared 

my life with. Our friendship transcends time and distance. Individually and together these 

woman are a force of good in this world. Finally, I would like to thank my family, and 

especially my husband, for his strength, his love, and his good humor. It is this 

community and the hope for a more peaceful, engaging, and fertile education for our 

children that has kept me pushing on.  

Throughout this process, the word “contingency” has shadowed me, and in these 

chapters you will see how my research searches through time (to place the cultural 

values) and place (the province, the school, the classroom, the perspectives of students) to 

uncover the different values that are manifest in middle school students. It was originally 

through the work of Malcolm Morley (see Chapter 6) that I recognized a relationship 

between the art of the 20th century and this topic. All art, and in particular impressionism 

and abstract expressionism, provides a commentary on reality that recognizes the 

contingency of time and place. Art is rich with contingency and awakens the world to the 

notion that interpretation of the viewer is relevant in the meaning. In Mondrian’s essay 

titled “Pure Plastic Art” he notes: 

Any person living in the twentieth century should know by now that physical 
perfection is an illusion, that quantitative or scientific knowledge is merely 
information or an absolute of perpetual incompletion, and that aesthetics is as 
near to completion or perfection as we can come, being the only qualitative 
form of knowledge which we possess.  

 

For these reason, I have chosen to begin each chapter with a particular piece of art, 

selected specifically to reflect and enrich the setting (and the time period from which I’m 

writing) and the content of this dissertation.  
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1. INTRODUCTION 

 

Figure 1.  “Pines and Rocks”, Paul Cezanne, 1897 Ó The Museum of Modern Art1 
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Unlike the expansive vistas often seen in landscape paintings, Cézanne's Pines 
and Rocks (see Figure 1) is a tightly framed, compressed view of nature. Low 
bushes and massive boulders form a bulwark against the forest, and a vertical line 
of pine trees extends upward, obscuring the sky beyond. Though the trees and 
rocks firmly structure the scene, Cézanne also infused Pines and Rocks with a 
sense of airiness and movement. Glimpses of bare, unfinished canvas peek 
through the dense weave of brushstrokes. At first glance, Cézanne's palette seems 
limited to blues, greens, and browns, but a closer look reveals endless variations 
of colors, including shades of yellows, violets, and reds. At close range the 
painting appears nearly abstract—a dancing network of innumerable brushstrokes, 
some parallel, others looser and more rapidly applied. Stepping back, these varied 
marks coalesce into a shimmering effect that Cézanne called "vibrations of light." 
(Museum of Modern Art, 2016, Paul Cezanne)  
 

Cezanne is one of the most studied and admired painters of the 20th century. Yet, 

during his lifetime, no artist suffered more from misunderstanding and attacks on his 

work which was thought of as “clumsy, awkward, and utterly strange” (Wasserman, 

1970, p. 31). Cezanne’s paintings demonstrate a struggle with representing perception: 

the depiction of three-dimensional space on a two dimensional plane and the transitory 

appearance of objects.  

Cezanne’s work begins my dissertation for several reasons. His is the earliest of 

the painters included as chapter headings and I hope that the innovative work of the 

artists I have selected reflect a parallel evolution in education as it developed throughout 

the 20th century. Also, the impressionists were innovators. Rather than simply copying 

reality, they made the point of allowing alternative views and perception. This reflects 

my intention of uncovering what I perceive to be a normed view of education and 

mathematics and the need to recognize the richness and value in heterogeneity.  

As an individual, Cezanne’s tragic life history as an outsider exemplifies my 

rationale for this work. As mentioned in my preface, throughout my lifetime spent in the 

education system, all too often I have witnessed remarkable young people alienated for 
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being different or not fitting into established expectations. I hope this work provides a 

way to step back and out of mainstream mathematics to regard the culture from within 

which students and teachers work. Perhaps this will inform the system so that the 

“shimmering effect” of all the individuals, in particular the students who have no choice 

but to participate, can be noticed.  

This chapter provides the groundwork of the dissertation by introducing the 

problem, providing an outline of what is to come, and defining the terms of the work.  
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We reiterate our deep concern at the multiple and interrelated crises, 
including the financial and economic crisis, volatile energy and food 
prices and ongoing concerns over food security, as well as the increasing 
challenges posed by climate change and the loss of biodiversity, which 
have increased vulnerabilities and inequalities and have adversely 
affected development gains, in particular in developing countries.  
(United Nations General Assembly, 2010, 6) 

The 21st century has brought with it dramatic challenges, as formally declared by 

the United Nations in the quote above. Little peer-reviewed research exists linking 

correlates between these issues and the need for the development of a specific skill set 

within the public education system but there is significant research on economic (United 

Nations, 2013b; Organisation for Economic Cooperation and Development (OECD) 

Economics, 2013) and environmental (Intergovernmental Panel on Climate Change, 

2013) trends to support the concerns of the United Nations and encourage policy makers 

to take action to equip the population with the skills and knowledge to manage these 

changes. Globally, governments are responding by reviewing and reforming educational 

policy (Council of Ministers of Education Canada (CMEC), 2013a) and provinces have 

begun to implement strategies that focus on specific competencies such as creativity, 

innovation, collaboration, communication, character, culture and ethical citizenship, and 

computer and digital technologies (e.g. Newfoundland and Labrador Department of 

Education, 2015).  

Despite efforts to address these challenges, public education is still firmly 

embedded in the structures of an industrial age. Although economics are no longer 

dependent on the output of the cotton mill, expectations for the monitoring and 

uniformity of product are increasing at the same time as policies outlining the need to 

develop innovation. Internationally, nationally, and locally, administrators are gathering 
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information through large-scale assessments in an attempt to measure and ensure their 

jurisdictions are providing quality education to compete economically (CMEC, 2013b).  

In the classroom, teachers are expected to continuously monitor and report 

progress of student achievement, measured against set curricular standards. In 1998, 

Black and Wiliam (1998) published a meta-analysis on the research literature and found 

that the use of formative assessment and ongoing feedback on student performance 

produced significant achievement gains (effect size between 0.4 and 0.7, with an effect of 

0.4, raising achievement by 35 percent) (p. 141). Since its publication, this study has been 

used as the springboard for a flurry of further research, government policies, professional 

development seminars, and publishing that promote the notion of ongoing assessment as 

a standard of effective classroom practice. While the intention of formative assessment is 

not to increase testing, that is how it has been translated (Wiliam, 2010). The reliance on 

data and information gathering, has, to a large degree, become “the tail that wags the 

dog” (Mansell & James, 2009, p. 13).  

At the same time, there is much discussion in mainstream education-oriented 

publications suggesting that a system based on testing is flawed because it does not 

provide the full range of attributes required for a changing world. Many educators and 

researchers are demanding that the focus of education should return to the classroom: 

“Standardization, many claim, is the worst enemy of creativity and innovation because it 

narrows the curriculum and steers teachers to teach for predetermined results and tests” 

(Sahlberg & Oldroyd, 2010, p. 284). Educational assessment has become a highly 

dynamic and contested practice in the education community.  
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My master’s degree focused on assessment at the systemic level: how a school 

principal used data to transform a low socio-economic status school. Despite his 

leadership style, his method resulted in hope for the students. This research continues to 

explore the strain of standardization on school practice, and again is in search of hope for 

the disenfranchised, but this time the investigation is narrowed to the classroom, to the 

students, and to the values that are embedded in their mathematics instruction.  

1.1.  Research Questions 

The purpose of this research rests in the underlying tensions related to 

standardization of school practices which drives my underlying question: Are 21st century 

students experiencing 21st century mathematics education? To address this question, the 

research will first reveal assumptions about mathematics education. I will do this by 

investigating and uncovering embedded values through the judgements students make 

about mathematics and mathematics education. Consequently, my first research question 

is: 

1. What judgements do middle school students make about mathematics and the 

learning of mathematics?  

By revealing these judgements, the intent of my second question is to inform the current 

problem of shifting values and practices in mathematics education: 

2. How can student judgements of mathematics inform practice in mathematics 

education? 

This research is focused on the students’ judgements because I want a snapshot of the 

values that they are internalizing in the current context through their new learning and 

understanding of mathematics. While also considered within the text of the entire 
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classroom, teacher judgements will reflect their lifetimes of mathematics learning, and as 

a consequence are not the focus of this investigation. 

Finally, due to the subjectivity embedded within value systems and classroom 

culture, a significant contribution of this research relates to my novel methodological 

approach, chosen to help to grapple with this complexity. I needed a method which would 

recognize subjectivity and context while allowing me to analyze and deconstruct the 

moment. In my search for a tool to help me to understand the very complex interactions 

between the teacher and students, I had to go outside of mathematics, and outside of 

teacher education research and literature—although education involves a complex web of 

many disciplines including socio-cultural disciplines, language, the discipline itself, and 

politics (Jablonka, Wagner, & Walshaw, 2013, p. 43). I found a method that enabled me 

to identify judgements, and it originates within a theoretical foundation that considers 

socially constructed understandings and values, an important aspect of this research 

because it rests within a culture in transition. Drawn from the field of linguistics, 

Systemic Functional Linguistics (SFL) provides a tool to analyze these moments of 

interaction but it was developed for another purpose in another field of study (linguistics). 

Consequently, this research also raises a question with regards to the methodology:  

3. How do the tools of  SFL enable the identification of judgements students make 

about mathematics using real classroom text (both oral and written). 

1.2. Outline 

This dissertation is framed around these guiding questions. As noted in the United 

Nations resolution in the lead to this introduction, the 21st century brings with it a number 

of challenges and large-scale social and economic changes are required to address these 
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problems. Large-scale public education began as a reaction to social change, the 

Industrial Revolution. Now, 150 years later, society is again moving through another 

significant change. While not a thesis on the history of education in the industrial age, 

this history is regarded as the foundation from which the current education system is 

structured and from which ways of knowing and being are established and reinforced. 

Much of that reinforcement is played out through standards and assessment practices, and 

mathematics education is central in this discussion. In setting up this dissertation to 

answer the underlying question as to whether or not students are experiencing a 21st 

century education, Chapter 2 discusses this dynamic environment and concludes with a 

discussion on the use and definition of terminology. 

From within the complexity of regarding the structuring and restructuring of culture 

and how this impacts children and learning, Chapter 3 outlines the theoretical basis from 

which this research approaches this issue and, uniquely, also links the issue with the 

methodological tool. Language can help to understand how cultures reproduce social 

groups and institutions. Critical Discourse Analysis (CDA) recognizes the relationships 

between context, culture, authority structures, and institutions, and is thus suitable as a 

theoretical lens from which to regard educational practices. CDA is woven throughout 

this dissertation.  

Socio-linguistics also recognizes these links and provides a unique opportunity to 

reveal the interactive construction of social systems through the use of language. While 

described in more detail in Chapter 4, Systemic Functional Linguistics (SFL) arises from 

this theoretical perspective and provides an instrument for finding out about meaning and 

values as expressed in text (either written or spoken). Chapter 4 discusses the 
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development of SFL, outlines the aspects of SFL that were used in this study, and 

discusses the limitations of SFL in the context of this particular classroom investigation. 

Never having been used previously for these purposes, Chapter 5 discusses how SLF was 

operationalized and considers some of the contingencies that had to be made in order to 

make this particular analytical tool work in the classroom context, in particular, 

mathematics classrooms.  

Chapter 6 contains the analysis of classroom oral and written text and presents the 

findings. Chapters 7 seeks to use the findings to respond to the problem and specifically 

answer each of the research questions in addition to discussing the limitations and 

implications of the findings.  

Along with these findings and throughout this project of identifying value systems, I 

recognize that I am approaching these questions through my own set of assumptions and 

the eyes of the different theorists I have chosen. Education is a social enterprise and 

therefore contested, as it should be. Exploring this further, the next Chapter discusses the 

theories deepening the understanding of the socially constructed nature of education.  

1.3.  Situating This Research and Clarification of Terminology 

This research uses mathematics education as a home base from which to explore 

teaching and learning and the social and political realities of mathematics education at 

this particular time in history. I have chosen mathematics education as the medium for 

three reasons. As I mentioned in my introduction, I taught mathematics for many years, 

in many different jurisdictions. It is the subject that I have the most experience with as a 

teacher and in my other capacities in education. I have also chosen mathematics 

education because, as highlighted in my preface, I am interested in issues of equity and 
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mathematics is an elitist and a gatekeeper subject (Boaler, 2016). Finally, I have chosen 

mathematics education because mathematics is often thought of as objective and fixed in 

content and method.  

The concepts of students as learners, teachers as teachers, mathematics as a 

subject of study, and education as a rite of passage are normed ideals and contingent on 

time and place—constructed by historical, social, and political realities—and the research 

produced, such as this one, is situated and shaped by time and place. Valero (2010) 

challenged researchers to consider these questions in order to “engage with the enormous 

challenges that mathematics education practices pose to all their participants” (para. 2). 

This research accepts this challenge and is situated in these contested understandings of 

what mathematics education is.  

1.3.1.  Classroom Formative Assessment and Summative Assessment  

The evaluation of students is often seen from two perspectives: formatively or 

summatively. Particularly in the past few decades, the rewards promised through 

formative classroom assessment practices have prompted a great deal of interest, 

excitement and missteps. This issue is not new. Fourteen years ago, Harlen and James 

(1997) argued that, despite the research promising otherwise, classroom assessment is 

failing to have a truly formative role in learning (p. 365). The lack of clarity between the 

words formative and summative has created such confusion that researchers in the field of 

classroom assessment must begin their work distinguishing between the two terms, as I 

also do here (Davies, 2011; Erkens, 2009; Moss & Brookhart, 2009; Popham, 2008; 

Marzano, 2006; OECD, 2005; Guskey & Bailey, 2001).  
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The first uses of formative and summative in education occurred in the context of 

program evaluation not classroom assessment. By contrasting roles within the two 

projects of curriculum development and collaborative textbook writing, Scriven (1967), 

outlined a method of program evaluation which could either take place from within the 

working groups (formative) or outside of the group by program administrators or 

qualified proxies (summative). Bloom, Hastings and Madaus (1971) built on Scriven’s 

division of evaluation (internal or external) and applied it to classroom assessment 

culminating in the Handbook of Formative and Summative Evaluation of Student 

Learning. In their mastery learning framework, they distinguished formative from 

summative assessment based on characteristics of:  

1. Purpose: determining the degree of mastery rather than grading or 
certification;  

2. Time: frequent strategic information gathering along the instruction-learning 
process as opposed to conclusive information gathering; and,  

3. Generalization: focusing on specific skills required to complete a task rather 
than the larger task. (pp. 61-62) 

This study distinguishes formative assessment from summative with one attribute: “when 

the evidence is actually used to adapt the teaching to meet the student needs” (p. 140).  

1.3.2.  Assessment and Evaluation 

In education-related research, the use of the words assessment and evaluation has 

morphed over time and reveals a community steeped in a culture of evaluation. The 

distinction between the meanings of assessment and evaluation is often blurred and there 

is little wonder as to why: when looking the definition up, sometimes there is no 

distinction between them, or a circular definition is provided: Assessment is defined as 

evaluation, and evaluation is defined as assessment (Oxford English Dictionary, 2015). 

Further, researchers in the field of classroom assessment seem to have constructed their 
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own distinction. Davies (2007) began her book, Making Classroom Assessment Work, by 

clarifying that to assess is to gather information about student learning and to evaluate is 

to decide whether or not students have learned and how well they have learned (p. 1). 

Marzano (2006) also proposed that the attribute of judgement differentiates assessment 

and evaluation. He suggested that evaluation is “The process of making judgments [sic] 

about the levels of students’ understanding or skill based on an assessment” and 

assessment is “The planned or serendipitous activities that provide information about 

students’ understanding and skill in a specific measurement topic” (p. 35). Other 

researchers will choose and use assessment (Guskey, 2007; Reeves, 2007) or evaluation 

(Fenwick & Parsons, 2009) as the single umbrella term. Despite these distinctions, 

assessment or classroom assessment can be used to represent the entire process such as 

outlined by Erkens (2009)  

When we are assessment literate, we monitor student responses to our instruction 
and assessment tasks, ask the right questions, cull through the responses we gather 
to find the learners where they are, and then work to take them where they need to 
be. (p. 14) 

In an attempt to gain a better understanding of the meaning of these words I 

sought and referenced current and historical dictionaries of word definitions (Oxford, 

2011; Century, 1906), English language lexicons (McArthur, 1981) and etymology books 

(Barnhart, 1988). I soon discovered the same circular definitions have persisted over 

time: assess is to evaluate and evaluate is to assess. However, it was possible to 

generalize nuances. In particular, to assess more often referenced taxation whereas, 

evaluate was contextualized through mathematics. What did emerge in the reference 

analysis of these two words was that both seemed rooted in the word judgement. I then 

did the same word analysis for judgement. After extracting the synonyms for each of the 
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words from all the references (Oxford, 2011; Century, 1906; McArthur, 1981; Barnhart 

Etymology, 1988), I combined all three to identify what they had in common and what 

was unique. The following figure (see Figure 2) highlights these differences and 

similarities:  

 

Figure 2.  Word relationships. 

In this analysis, it became clear that the word judge or judgement emerged in a 

dominant fashion, and was treated more comprehensively and had more definitions and 

word relationships than assess or evaluate or any other synonym. It would seem that 
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judgement lies at the heart of these words and thus, should perhaps lie at the heart of the 

conversation about classroom assessment. Furthermore, while they never defined their 

terms, in their model of evaluation in SFL (the method of investigation used in this 

dissertation), Martin and White (2005) specifically used evaluation and used it to specify 

stance and attitudes. They noted, evaluation contends with ‘the subjective presence of 

writers/ speakers in texts as they adopt stances towards both the material they present and 

those with whom they communicate’ (Martin & White, 2005) and later, “whenever 

speakers (or writers) say anything, they encode their point of view towards it” (p. 92). 

I prefer to use evaluation as it explicitly recognizes what I think is important and 

overlooked in the process, the root word, value. That said, I will attempt to use 

commonly understood definitions as provided by Marzano (2006) and Davies (2007) 

whereby assessment will reference the process of gathering information and evaluation 

will imply some form of valuing or the process of making a decision based on the 

information. 

1.3.3. 21st Century Education 

 Throughout this dissertation, and education-based literature, the terminology of 

21st century education or 21st century skills, competencies, or learning, is used frequently 

to refer to educational goals deemed necessary for the current century. These goals can 

also be called “deeper learning”, “global competencies”, “college and career readiness”, 

“student-centred learning”, “next-generation learning”, “new basic-skills”, and “higher-

order thinking” (Pellegrino & Hilton, 2012).  

These expressions are now commonly used by educators, politicians, and others 

involved in the education community, but the first academic reference in a general word 
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search through the Worldcat search engine provided a very interesting find. According to 

this search engine, the first publication with the words 21st century (as one word) with 

education, came up with an article published by Carelton Washburn (1957). Washburn is 

very controversial figure in public education in the United States and familiar to me 

through my research on constructivism and assessment practices in education. He was a 

superintendent of schools and a friend of John Dewey. Washburn is controversial because 

he was the person who applied Dewey’s ideas on a wide scale, known as the Winnetka 

plan, through implementing progressive education and non-grading in the Winnetka 

School District (Illinois). In Educating Today for the 21st Century, clearly in line with 

Dewey’s theories of holistic, constructivist education, Washburn asserted “the best 

preparation for tomorrow is full living today”, then, perhaps inadvertently anticipating 

the current technological issues our students live with today, calls for a focus on 

educating the whole child through attention to self-expression, security, and social 

integration. After Washburn’s one citation in 1957, as one would expect, the citations 

increase throughout the remainder of the 20th century, nearly doubling from 462 in 1997 

to 800 in 1998. There were 3,135 references in 2015.  

In 2009, the concept of 21st century skills was taken up on a wide-scale with the 

publication of 21st century skills: Learning for life in our times (Trilling & Fadel, 2009). I 

include this popular book in the definition of terms because of its widespread distribution 

throughout the education community. In fact, I was given a free copy by the Department 

of Education while working as a provincial specialist, as was everyone in the department. 

It has been cited 849 times according to Google Scholar. Similar to this dissertation, the 

book begins with a recognition of the challenges of the 21st century including 
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overpopulation, overconsumption, increased global competition and interdependence, 

melting ice caps, financial meltdowns, and wars and threats to security (p. 6). The authors 

also pointed to the shift from an industrial to a knowledge-based economy, a financial 

shift they dated to 1991, when the total money spent on industrial age goods had been 

exceeded by the amount spent on information and communication technology (p. 3). 

Making the argument that oral and written communication, critical thinking and problem 

solving, professionalism and work ethic, teamwork and collaboration, working in diverse 

teams, applying technology, and leadership and project management are the basic skills 

of this new knowledge economy (p. 7), they made the claim that “The competitiveness 

and wealth of corporations and countries is completely dependent on having a well-

educated workforce” and cite an unreferenced report stating “learning is earning” (p. 8). 

More recently, the Province of Ontario (2016) has published a document defining 

21st century competencies. This publication draws on the work of Trilling and Fadel 

(2009), but is a research document providing a review and synthesis of the literature and 

international policies regarding the 21st century competencies discussion. Through a 

synthesis of various national and international frameworks, the authors proposed a draft 

framework of six broad categories of 21st century characteristics which include: critical 

thinking and problem solving; innovation, creativity, and entrepreneurship; learning to 

learn/self-aware and self-directed learning; collaboration; communication; and, global 

citizenship. Other provinces such as British Columbia (2013), Alberta (2011), Quebec 

(2007), and New Brunswick (2007) have also produced their own definitions of 21st 

century learning and accompanying frameworks and educational goals, as have other 

international jurisdictions (Finland, 2015; New Zealand, 2014; Australia, 2013; 
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Singapore, 2011; European Commission, 2007; United Kingdom, 2003; United States, 

2000).  

Similar to the Ontario (2016) document, to synthesize and localize the information 

and research on the needs of education in the current global social, economic, and 

environmental context, the American National Research Council (2012) published 

Education for Life and Work: Developing Transferable Knowledge and Skills in the 21st 

Century. They produced a synthesis of the skills, grouped into three broad domains: 

 

Figure 3.   “21st century skills” grouped into three broad domains (National 
Research Council, 2012, p. 2) 
 

In addition to defining 21st century skills through their synthesis, the report describes how 

the skills relate to established curricula, provides a synthesis of the research on the needs 

and importance of the skills, and investigates the impacts on teaching, learning, and the 
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education system. The report makes a number of conclusions and recommendations 

regarding 21st century competencies, notably that more research is needed to understand 

any causal relationships between 21st century competencies and desired outcomes 

(Pellegrino & Hilton, 2012).  

1.4. Conclusion 

While the report (Pellegrino & Hilton, 2012) recognized the extensive literature on 

21st century competencies, it also pointed to a gap in real research used to back up the 

assertions. That said, the social, economic, and environmental challenges of the 21st 

century are recognized, and we are living and educating in a different world than what 

existed while the current education system was developing — a system that still reflects 

industrialism through compartmentalizing time and subjects, and separates children 

through age-batching and measurement strategies. The next chapter regards some of these 

developments to better understand the attributes of the system that exists today.   
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2. CONTEXT 

 

Figure 4.   Picasso, Landscape, 1908, Ó Picasso Estate/ SODRAC (2016)2 

Picasso compressed the foreground and background of the composition, 
rendering them fractured, upturned planes. His short brushstrokes generate 
the inconsistently shaded surfaces and create an ambiguous space. Though 
the artist was disinclined to follow the French landscape tradition of 
painting outdoors, en plein air, he considered observation essential to his 
process, explaining that “landscapes must be painted with the eyes and not 
with the prejudices that are within our heads.” (Museum of Modern Art, 
2016, Pablo Picasso.) 
 

Copyright available in print version only. To 

view image, go to: 

http://www.moma.org/collection/works/8066

0?locale=en 
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Characteristic of the time, at the turn of the 20th century, artists were 

experimenting with expression and challenging perception. According to Seuphor (1964) 

“Our century [the 20th century] with the dizzying pace of its technological and scientific 

changes and with its political and social upheavals have [sic] given rise to an art that 

faithfully reflects its spirit. This restless dynamic, revolutionary art sometimes strikes the 

casual viewer as aggressive, more often as meaningless, almost always as bewildering” 

(p. 12). Like his contemporaries, Einstein, Freud, and Marconi, Picasso explored the 

possibilities of creating new ways of seeing and interacting in the world (Wasserman, 

1970, p. 47).  

The following chapter presents an overview of standardization in public education 

as it developed and reflected the culture of the 20th century. This is provided as context to 

the understanding of education as a cultural activity and the assumption that mathematics 

is unambiguous. 
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My whole outlook upon social life is determined by the question: how can 
we recognize the shackles that tradition has laid upon us? For when we 
recognize them, we are also able to break them. 
(Franz Boas, 1938) 

This research seeks to recognize the shackles that tradition has placed on public 

education, and more specifically, the assumptions within the traditions of mathematics 

instruction. In 1962, Thomas Kuhn published a treatise on the structure of scientific 

revolutions. In this work, Kuhn argues that scientific knowledge occurs in paradigms, or 

cultures of understanding, operating under tradition-bound standards. According to Kuhn 

(2000), changes or advances occur normally and incrementally as building blocks of the 

growing stockpile of scientific knowledge (p. 13). Kuhn (2000) also proposed that 

science experiences revolutions where discoveries cannot be accommodated with the 

concepts in use before they were made (p. 14). While my research takes place within the 

social sciences, I contend that education also experiences these paradigms and, for the 

past 150 years, has been operating within an economic and industrial framework—the 

paradigm of the industrial age—and, while not as concrete as the natural sciences, 

education has during this period been, and continues to be, bound by these traditions. Yet, 

it is now becoming clear that the existing structures of the education system are bumping 

against a new world, and normal or incremental change will not suffice to cope with these 

changes.  

2.1. The Factory Model of Teaching and Learning 

The practice of large-scale public education is a construction and a layering of 

practices that began not more than 150 years ago with the industrial revolution. Between 

1866 and 1910, school enrolment doubled in Canada (Wisenthal, n.d.) and, in the United 
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States between 1870 and 1910, the number of high schools increased from 500 to 10,000. 

As the school population increased, schools began grouping students, developing 

curricula and models of teaching methods. Along with the groupings began the use of 

formal progress evaluations of students’ work, including the use of achievement testing, 

percentage scores, and other similar marking methods to certify student achievement in 

the different subject areas (Guskey & Bailey, 2001, p. 25). Similar to the new factory 

system of the industrial complex, the running of schools became mechanized: “Like the 

manager of a cotton mill, the superintendent of schools could supervise employees, keep 

the enterprise technically up to date, and monitor the uniformity and quality of the 

product” (Tyack, 1974, p. 41). According to Kliebard (2004), the Industrial Revolution 

and the latter half of the 19th century and the early 20th century was a time when schools 

“became an ever more critical mediating institution between the family and a puzzling 

and impersonal social order through which the norms and ways of surviving in the new 

industrial society would be conveyed” (p. 1). These dramatic changes did not go without 

criticism with Dewey (1907) noting:  

There is no obvious social motive for the acquirement of mere learning, there is 
no clear social gain in success thereat. Indeed, almost the only measure for 
success is a competitive one, in the bad sense of that term—a comparison of 
results in the recitation or in the examination to see which child has succeeded in 
getting ahead of others in storing up, in accumulating the maximum of 
information. (p. 29) 

Notwithstanding, school promoters such as Egerton Ryerson in Ontario, Jean-Baptiste 

Meilleur in Quebec, and John Jessop in British Columbia promoted the notion that school 

systems could help families and communities cope with a changing society and prevent a 

wide range of social problems such as crime and poverty (Gaffield, 2012, para. 14). 
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Madaus and O’Dwyer (1999) proposed that the factory model for schools, with 

“its techniques of conformity and confinement, surveillance, and the perpetual 

supervision of behaviour and tasks” came to be held in high esteem by educators well 

into the 20th century (p. 693). Giordano (2005) noted that “The conservatives of the 

earlier era [WWI] had supported an approach to education that emphasized discipline, 

basic academic skills, physical fitness, patriotism, science, mathematics, and vocational 

training” and this approach re-emerged during the Cold War with the predominance of 

the military (p. 55). Psychologists, building on the notion of I.Q. and pre-established and 

relatively fixed mental ability, sought a notion of education that included differentiation 

both in curricula and student path trajectories. The scientific study of education, complete 

with efficiency models, viewed schools as “plants” and aspired to streamline school 

curriculum and space (Kleibard, 2004). 

2.2. Individualized Teaching and Learning 

The social changes of the 1960’s had potential to shift education away from these 

systematic and utilitarian methods and purposes. In 1964, Benjamin Bloom, working out 

of the University of Chicago, published Stability and Change in Human Characteristics. 

In this work, Bloom used the bell curve to demonstrate that current teaching 

methodologies entrenched a normal distribution of student achievement and a wide 

variation in student performance. Bloom argued against the positivist culture of the 

20th century, and the proposition that attaining success in education was a product of 

natural ability, socio-economic class, race, and gender. He proposed that it was teaching 

that made the difference in achievement, and promoted the notion of teaching and 

learning as an individualized, diagnostic enterprise. He advocated mastery learning which 
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included identifying mastery goals, testing students against those goals, diagnosing 

difficulties, prescribing remedial measures, and then retesting (Bloom et. al., 1971, pp. 

117-141). Later, in Developing Talent in Young People, Bloom (1971) concluded: “After 

forty years of intensive research on school learning . . . my major conclusion is: What any 

person in the world can learn, almost all persons can learn if provided with appropriate 

prior and current conditions of learning” (p. 4).  

Identifying classroom assessment as a teaching strategy that can equalize 

achievement rather than sort, credential, reward, and punish, shifted thinking and fuelled 

research on the application and effects of assessment. In the same year Bloom published 

his theory of mastery learning through formative assessment, Deci (1971) demonstrated 

that external rewards actually decrease intrinsic motivation. Deci continued to investigate 

the effects of reward on motivation, concluding that rewards have two aspects—a 

controlling one that encourages attribution of behaviour to extrinsic factors and thus 

undermines the individual’s sense of self-determination, and an informational one 

compatible with needs for competence and control (Deci, 1975). Building on Deci’s 

theory, Butler and Mordecai (1986) demonstrated that the effect of giving grades resulted 

in no further improvement in subject area knowledge on subsequent assessments and 

decreased students’ interest in the subject matter being studied.  

2.3. A Return to Standardization 

Despite the research into pedagogical best practices, the end of the 20th century 

saw a resurgence of educational management practices that were more reminiscent of the 

beginning and mid 20th century, emphasizing measurement and standardization. The 

1980’s and 1990’s saw a wave of research into school effectiveness (Mortimer, 1995; 
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Sammons, 1995; Teddle & Stringfield, 1993; Lezotte, 1989; Scheerens, 1992; Good, et 

al., 1986; Purkey & Smith, 1983; Reynolds, 1982) culminating in a meta-analysis of over 

150 studies (Scheerens & Bosker, 1997), confirming that school-based variation 

accounted for 19 percent of variance in attainment outcomes; again, like the Black and 

Wiliam study (1998), data-based diagnostic teaching was a key contributor to the 

variation. Further, Anderson (2001) proposed that new information technology fuelled an 

eagerness for data collection and prescriptive forms of educational management; 

specifically, “Curriculum standards were strengthened, teacher training standards raised 

and, in many cases, measurement tools focussed on results were introduced” (p. 4). 

Currently, at all jurisdictional levels (internationally, nationally, provincially, and 

locally) administrators are systematically gathering information through large-scale 

assessments in an attempt to measure and ensure their jurisdictions are providing quality 

education and students are able to compete in the modern economy. In 2000, the OECD 

began the first comprehensive internationally comparable PISA assessment. The test 

measures the performance of 15 year olds in mathematics, literacy, and science in all 

participating countries and produces comparative results. The preamble highlights the 

rationale underlying the program: “The shift to a knowledge-based economy driven by 

advances in information and communication technologies, reduced trade barriers and the 

globalization of markets has precipitated changes in the type of knowledge and skills that 

present and future economy requires” (Council of Ministers of Education Canada, 2010b, 

p. 7).  

Following the OECD lead, the CMEC developed a national assessment of 

mathematics, literacy and science, the PCAP. Their goal was to produce valid, 
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provincially comparable social and academic data to inform policies and practice, and to 

reduce testing burdens on schools (CMEC, 2010, p. 1). As part of its Learn 2020 

initiative, two of the eight goals of the CMEC (2008b), included (a) a commitment to 

creating comprehensive, long-term strategies to collect, analyze and disseminate 

nationally and internationally comparable data; and (b) to support the implementation of 

national and international learning assessment programs and performance indicators for 

education systems (p. 2).  

Working in tandem with the interest in data collection, policy makers are 

scrambling to understand the implications of globalism and technology as well as develop 

plans to prepare students for an uncertain economic and environmental future. Much of 

this discourse falls under the catch phrase “21st century learning” and some criticize this 

movement as a neoliberal attempt to educate for economic purposes (Hursh, 2007). 

Notwithstanding, most jurisdictions are rewriting curricula to address what are touted as 

the changing needs of society by emphasizing critical thinking, problem solving, 

creativity, communication, collaboration, character, and innovation (Newfoundland and 

Labrador Department of Education, 2015).  

Throughout all of my reading of these policies and publications, I have not yet 

encountered any recognition of this contradiction of expectations at this time in 

education. As Fasheh (2015) noted in his discussion of Harvard and competitiveness in 

education, striving to be different and Number One makes no sense (p. 37). The world 

has changed and the demands on educators and students are changing as well.  
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2.4. The Assessment Problem 

The development of the most recent shift towards standardization (and the 

consequent contradiction with the goals of 21st century learning) is most evident in 

assessment practices. In 1907, Dewey highlighted how problem solving, communication, 

and collaboration require the complexity of experiential, holistic learning. In the 21st 

century model, these same skills are required but in a much more competitive, 

standardized, and quantified environment. Psychometricians are struggling to meet these 

demands, and piloting exams to measure technological competency, communication, and 

problem solving (OECD, 2012a; Bennett et. al, 2010); but, as Dewey also pointed out in 

1928, these kinds of skills are very difficult to objectively assess (p. 173). Teachers are 

placed in the middle as they try to navigate between the sometimes-contradictory 

demands of this environment.  

To date, teachers are still required to quantify student learning, using averaging 

and the 100-point scale, despite research finding that the practice of assigning grades is 

pedagogically unsound (Butler & Mordecai, 1986; Deci, 1971) and the accuracy of such 

grading is seriously flawed (Reeves, 2011; Marzano, 2006). Notwithstanding, teachers 

are required to grade, and for the most part this is done poorly, largely due to the 

constraints imposed on them by reporting expectations and the 100 point scale. The 

following sections, 2.4.1. and 2.4.2., specifically outline some of these constraints. 

2.4.1.  Summative Assessment 

The methods by which teachers gather information vary according to many 

factors such as grade level, school or jurisdiction policy, and individual training and 

experience with grading techniques. The information gathered can differ depending on 
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subject area, teacher preference, experience, and grading policy. Subject area grades may 

or may not include values such as presentation skills, participation, and homework 

completion. All of these variables distort the value given for the knowledge of the 

measured and reported constructs. Even when these practices are purposely avoided (i.e. 

common exams, elimination of work-habits marks, and no-zero policies), other 

distortions occur. For example, to test weighting issues Reeves (2011) asked teachers to 

give a final grade to a student who scored C, C, MA (missing), D, C, B, MA, MA, B, A 

on a series of tests. The final scores of over ten thousand teachers were distributed as 

follows: 

A – 7 percent 

B – 13 percent 

C – 39 percent 

D – 21 percent 

F – 20 percent 

This experiment was conducted using one student so effects such as parental involvement, 

intelligence, work ethic, homework, school, nutrition, gender, and race, all qualities that 

increase grading bias are eliminated, yet, the grade ranges from an A to an F. 

Reducing knowledge to a single score (averaging) is also very problematic at all 

levels, whether that is on a single test, a project, a term, or a year. For example, in a quiz 

of ten questions, each question may require slightly or very different skills. When 

averaged, those different skills are defined with a single percentage score. Also, some 

questions will be harder than others and some may require one step while others may 

require more than one step. Each of these questions can be weighted the same and/or if 
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there is a problem anywhere along the steps, the question could be marked wrong, or 

given part marks, depending upon who is doing the marking. 

Averaging for a percentage score can also hide real learning. For example, if a 

student scores 65, 70, 70, and 75 percent throughout four school terms, and then scores a 

73 percent on their final exam, and all terms and exams are weighted equally, then the 

student would end up with 71 percent. A student scoring 30, 50, 70, 90, and 95 percent 

would receive a final grade of 67 percent, lower than the first student despite significant 

learning gains and a final exam score of 95 percent.  

The use of rubrics, and criterion-referenced scoring can ameliorate these scoring 

issues but rubrics can also standardize the work produced by providing very specific set 

criteria. And, even if the teacher is using a well-developed rubric, at some point, they are 

still required to average in order to provide a grade. 

2.4.2.  Formative Assessment 

As previously noted, expectations for more frequent formative assessment have 

increased significantly in the past decade. The crux of formative assessment is 

diagnostics and feedback, a highly complex and social action dependent on pre-

established outcomes and standards. This standards-based instruction changes the 

structure of grading and the relationships associated with evaluation, shifting from norm-

referenced feedback to more criterion-referenced feedback. In a norm-referenced 

environment, students are compared to each other. A teacher can give all students the 

same test, then compare how they do. On the other hand, criterion referencing requires 

teachers to make judgements as to how each individual student performs according to 

assigned outcomes or standards. While both approaches require judgements to be made, 
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criterion referencing requires the teacher to collect a lot of information to determine each 

individual student’s attainment of the identified outcome or target. Consequently, 

teachers must assess more often.  

The technical and fairness issues with assessment outlined in the previous section, 

have, for some time, sent researchers into the classroom in search of alternative 

assessment strategies. Following Black and Wiliam (1998), the OECD (2005) conducted 

a large international study to determine the specific characteristics of exemplars of 

formative assessment taking place in eight western nations in Europe and the South 

Pacific and in several Canadian provinces. Their findings outline six key elements that 

they proposed create a new framework for teaching and learning (p. 43). The elements 

are: 

1. Establishment of a classroom culture that encourages interaction and the use 
of assessment tools. 

2. Establishment of learning goals, and tracking of individual student progress 
toward those goals. 

3. Use of varied instruction methods to meet diverse student needs. 
4. Use of varied approaches to assess student understanding. 
5. Feedback on student performance and adaptation of instruction to meet 

identified needs. 
6. Active involvement of students in the learning process. (OECD, 2005, p. 44) 

All of the above findings point to practical activities that teachers can implement 

in their classrooms. While policy and professional development initiatives can help 

teachers establish formative assessment activities as classroom practice, the foundation of 

the formative teaching method, particularly the judgements informing bullets 2 

(tracking), 4 (more varied, which could result in more frequent assessment approaches) 

and 5 (feedback) are all based on the development or acceptance of criterion which is 

value laden, the measurement of such criterion which is flawed, and teacher judgements 
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that are often, as pointed out in Tversky and Kahneman’s (1974) influential research on 

human judgement and heuristics, “quite useful, but sometimes they lead to severe and 

systematic errors” (p. 1124).  

To improve the accuracy and quality of assessment practices, researchers have 

amassed texts directed at teachers as the audience (Reeves, 2011; Wiliam, 2011; 

Marzano, 2010, 2006; Erkens, 2009; Popham, 2008; Brookhart, 2008; Guskey, 2007; 

Stiggins, 2007), and policy makers have introduced Teacher Quality Standards (Alberta 

Education, 1997) and assessment specific guidelines (BC Ministry of Education, 2009). 

However, while the different sources (publications, policy, and professional 

development) target both accuracy and pedagogical practice, the issue of accuracy, or 

quality data, remains a real concern (Reeves, 2011; Mansell & James, 2009; Marzano, 

2008).  

More recently, there has been a shift in the discourse regarding teacher error and 

subjectivity. Bjröklund Boistrup (2015) found teachers’ interactions differ between 

students in the same classroom providing affordances for different students’ engagement 

and learning. At a recent symposium hosted by Brookhart and Guskey (2016), Brookhart 

suggested that, while psychometricians traditionally malign teachers for including “hodge 

podge” into grading, perhaps the complexity of teachers’ considerations of attributes such 

as engaged participation is better as future predictors (Brookart, 2016). Also at a recent 

symposium, Earle (2016) also questioned the ability of assessment measures in mapping 

student outcomes and asked what is the richer dialogue than the measures currently 

available. In the latter two examples, these are the same researchers that have 

traditionally advocated for standards-based assessment (Brookhart, 2008; Guskey, 2007; 
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Earle, 2003). Assessment practices in education are developing but are in transition, as is 

the discussion about assessment in mathematics education.   

2.4.3.  Assessment in Mathematics 

Assessing mathematical ability may appear to be fairly straightforward. As the 

following poem indicates, there is always an answer and what one derives is either right 

or wrong.  

Arithmetic is numbers  
you squeeze from your head to your hand 

    to your pencil to your paper  
till you get the answer. 

Arithmetic is where 
the answer is right and 
everything is nice and 

you can look out of the window and 
see the blue sky – 

or 
the answer is wrong and 

you have to start all over and 
try again and 

see how it comes out this time 
(Sandburg, 2012) 

Or is it? As demonstrated previously, in any subject the entire process of arriving 

at a determination of student understanding is contestable and contextual. Suurtamm 

(2012) charted the evolution of assessment ideas and practices and contended that in the 

broader context, assessment practices have matched the gradual shifts of the 20th 

century—from a view of mathematics as “tightly sequenced, linear, and hierarchical” to 

cognitive and constructivist learning perspectives that focus on the “understanding of 

concepts, rather than memorization of content, rules, and procedures (para. 4).   

Establishing mathematical standards (to be measured) continues to be disputed. 

This practice is value laden and the standards of proficiency will also differ depending on 
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who is asked. For example, certain mathematicians may value mathematically-central 

ideas (Schoenfeld, 2007, p. 4). Milgram (2007) asserted that mathematics is characterized 

by precision and well-posed problems (p. 33). Other researchers may include 

dispositions, social, and affective qualities (United Kingdom National Curriculum, 2013; 

Western and Northern Canadian Protocol, 2006; National Research Council, 2001; 

National Council of Teachers of Mathematics, 2000). Often these positions clash, as is 

highlighted by Boaler (2012), when she stated that advocates of traditional approaches to 

mathematics education support “the continuation of a model in which students learn 

mathematics without engaging in realistic problems or discussing mathematical 

methods”. Still others question the very nature of establishing fixed outcomes and the 

normalizing force that results - therefore shaping what we consider to be mathematics 

(Wagner, 2012). 

Even when common learning outcomes are established, teacher judgement of 

mathematical proficiency is inconsistent. When exploring differences in interpretations of 

students’ understanding, Morgan (1998), and Morgan and Watson (2002), showed that 

teachers interpret similar work quite differently and that early impressions of students, 

and exceptionally strong positive or negative behaviour, were both strong influences on 

students’ evaluations. McMillan (2001) found that, in determining grades, mathematics 

teachers relied more on academic achievement and completed homework than other 

subject teachers.  

Values embedded in what is deemed as mathematically proficient, extend from 

what is taught, to what is evaluated, to how the achievement data is collected. Parents, 

government ministries, news organizations, and private think tanks such as the Aims and 
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Fraser Institute require simple performance statistics for comparative purposes. This 

simple, comparative data can be gathered only using particular statistical methods that 

depend on reliability factors, cost issues, and measureable mathematical proficiencies. 

This often excludes more complex processes of inquiry, investigation, exploration, 

conjecture, and discussion (Suurtamm, et. al, 2008). Therefore, the ability to measure 

mathematical competence also determines the content of what is measured (Popham, 

2008, 1999). Also, in many jurisdictions, the large-scale testing programs are high stakes, 

creating a dynamic whereby the teachers limit their teaching to what is on these tests (Au, 

2007). Teaching for testing and testing what is accessible (cheap and simple constructs) 

continues a cycle and influences the content of mathematics so that rather than promoting 

curiosity and problem solving, 80 percent of school mathematics is spent performing 

calculations by hand when those same skills are easily performed by technology 

(Wolfram, 2010).  

Further, elitist cultural values work in tandem with assessment practices to fuel 

and maintain inequities and an elitist view of mathematics. Despite research showing we 

are all natural mathematics users and thinkers (Devlin, 2006) there remains a widespread 

belief that mathematics is a gift. Research published in 2015 found professors of 

mathematics, more than any other subject, held beliefs that raw, innate talent is the main 

requirement for success in mathematics (and women and African-Americans are 

stereotyped as not possessing such talent) (Leslie, Cimpian, Meyer & Freeland, 2015). 

With these values, it is not surprising that mathematics has the greatest difference in 

achievement and participation for different ethnicities, genders, and socioeconomic 

income levels of any subject in the United States (Lee, 2002). Björklund Boistrup’s 
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(2017) most recent work demonstrated that while affordances for students (see 2.4.2.) are 

provided for different students, these same affordances reinforce and perpetuate 

inequitable social structures (p. 20). Why these values haven’t shifted with the research is 

puzzling, although Boaler (2016) suggested “Some people revel in the inaccessibility of 

mathematics as it is currently taught, especially if their own children are succeeding, 

because they want to keep a clear societal advantage” (p. 94).  

When regarding assessment in mathematics, one must consider who the 

assessment is for (e.g., students, parents, government, employers, universities), what the 

assessment is for (e.g., to report on progress, to guide instruction, to select or, for system 

accountability), what aspects of proficiency are important (e.g., quick calculation, 

problem solving, communication), and what methods of evaluation are suitable or 

available (e.g., testing, interview, performance); and there are multiple answers to each of 

these interrelated questions. Reflecting the poetry that began this section, Boaler (2016) 

proposed that mathematics is also seen as different from other subjects in that students 

and parents see mathematics as a “performance subject” where the purpose is to get the 

question right and assessment practices narrow the view of what mathematics is through 

the use of short answer quizzes and tests. The result of such thinking, rather appreciating 

the beauty of mathematics, asking deep questions, exploring rich connections, or even 

learning the applicability of the subject—mathematics becomes about producing short 

answers to narrow questions under pressure (Boaler, 2016, p. 21).  

2.5. Conclusion 

As demonstrated here, there are many moving targets in assessment practices. 

There is also no guarantee that the values embedded within the target that are set and 
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measured, nor the ranking system that is based on these measures, represents attributes of 

people that contribute to society or their workplaces. Are the tests measuring skills such 

as problem solving, communication, or the ability of students to be innovative? 

According to Google’s human resources director, apparently not, because Google’s 

research into hiring practices found G.P.A. and test scores “worthless” as predictors of 

successful employees and as a consequence they have stopped using them as hiring 

criteria (Bryant, 2013). Further, it is questionable if this type of learning based on the 

setting of achievement targets, and fixed notions of student ability to attain these targets 

at particular developmental stages, leads to life-long intellectual empowerment (Dweck, 

2006).  

Despite the negative impacts of assessment practices on learning, the education 

system as a whole, and the content of mathematics instruction, assessment practices 

continue to dominate the culture of education. Retired Harvard mathematics educator 

Fasheh (2015) took quite a provocative stance, making the point that modern education, 

particularly through assessment practices, has become manufactured and processed and is 

no longer about learning but about winning and control. He argued for a “detoxification” 

and states: “We cannot continue in a drugged stupor, believing that people’s worth can be 

measured by numbers that are claimed to reflect something real. Corruption of food, 

drink, soil, air, sea, and relationships that we have today is not the result of ignorance but 

of design and planning” (p. 37). Are our schools operating within a drugged stupor of 

winning and control?  

Over the past several decades there has been a great amount of research outlining 

the impact of culture on pedagogy. The next chapter provides an overview of this 
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research, and in particular, an overview of the research on the impact of context on 

mathematics education. 

 
  



 

44 

3. THEORETICAL CONSIDERATIONS 

 

Figure 5.   “Adam”, Barnett Newman, 1968, photo: © Tate, London (2016)3 

 

Abstract impressionists “open up universes for the inner spirit of a spectator” 

(Wasserman, 1970, p. 96). Newman graduated from art school in 1927 but from 1939 to 

1940 he quit painting and destroyed all of his work. According to Thompson (2006), 

when Newman returned to painting, he set about trying to recover something of the spirit 
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of the sublime which he believed was possible as long as he could find a way to paint as 

if painting had never existed before (p. 316). Newman’s work (see Figure 4) is existential 

in tone and content, explicitly composed with the intention of communicating a sense of 

locality, presence, and contingency (Metropolitan Museum of Modern Art, 2016, Barnett 

Newman). According to Newman,  

The painting should give man [sic] a sense of place: that he knows he's there, so 
he's aware of himself. In that sense he relates to me when I made the painting 
because in that sense I was there... [Hopefully] you [have] a sense of your own 
scale [standing in front of the painting]... To me that sense of place has not only a 
sense of mystery but also has a sense of metaphysical fact. I have come to distrust 
the episodic, and I hope that my painting has the impact of giving someone, as it 
did me, the feeling of his own totality, of his own separateness, of his own 
individuality and the same time of his connection to others, who are also separate. 
(Sylvester, 1998, p. 537)  

 
Newman is the first of the abstract impressionists and I have included him 

because his frustration with tradition reflects some of the concerns I have expressed with 

regards to the normative aspects of public education. It is through questioning taken-for-

granted practice that educators can tap into the spirit of the sublime in human curiosity 

and the adventure of learning.  

The following chapter outlines the theorists who provide an intellectual avenue to 

appreciate the constraints and opportunities available through recognizing the importance 

of locality, presence, and contingency.    



 

46 

As far as the social world is concerned, social structures not only 
determine social practice, they are also a product of social practice. And 
more particularly, social structures not only determine discourse, they are 
also a product of discourse. 
(Fairclough, 1989, p. 37)  

During the 1980’s and 1990’s there was a growing body of research exploring the 

contextual character of learning, shifting focus from individual, cognitive methods of 

meaning-making to investigations of the importance of social interaction in learning 

situations (Lerman, 2000). Through this shift, theories of Vygotsky, Bernstein, Foucault, 

and Bourdieu provided a means for researchers to address issues of knowledge 

construction and distribution. They showed how social practices affect individuals, their 

ability and access in forming identities, and their possibilities for participation (Morgan, 

2014, p. 125).  

Vygotsky’s work asserted that all human development is led by learning from 

others and the preceding culture. Vygotsky (1978) proposed that  

Every function in the child’s cultural development appears twice: first, on the 
social level, and later, on the individual level; first, between people 
(interpsychological), and then inside (intrapsychological), and all the higher 
functions originate as actual relations between human individuals. (p. 57) 

Bernstein (1990) asserted that successful participation in schooling is distributed across 

different social groups and Bourdieu (1990) interrogated and sought to understand the 

relationships between individuals and social structures. Foucault’s (1972) work fueled 

questions on the formation and conceptualization of knowledge as related to cultural 

positioning and power relations.  

More recently, research resting on these theorists questions the structuring of 

identities and how one develops a notion of what is normal and right (Black, Mendick, & 

Solomon, 2007) and is confronting issues of social justice (e.g., gender, ethnicity, class, 
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linguistic background), shifting the reasons for failure from the individual to an 

understanding of how society and dominant discourses construct and sustain 

disadvantage (Herbel-Eisenmann, Choppin, Wagner, & Pimm, 2012). The following 

reviews this research on the impact of culture in mathematics.  

3.1.  Social-political in Mathematics Education Research 

While considerations for the social, political, and cultural dimensions of teaching 

and learning mathematics have emerged out of different disciplines, it is important to 

recognize the large body of work that has come from within the discipline of mathematics 

education. As mentioned, mathematics is often regarded as an objective or apolitical 

science. Yet increasingly, researchers concerned with a wide variety of issues within 

mathematics education have come to see the inseparability of culture, context and 

cognition (Morgan, 2015, p. 123).  

In his important work outlining the social turn in mathematics education that 

occurred towards the end of the 1980’s, Lerman (2000) used the processes of Bernstein’s 

Reconceptualization (adopting theoretical frameworks into a field) and the notion of 

knowledge production (new frameworks emerge in dialectic interaction) as a means to 

suggest that there has been a shift from cognitive (behaviourism and Piagetian 

psychology) to philosophical, humanistic, and social theories. Lerman (2000) 

differentiated the emergence of a consideration of philosophic, humanistic concerns from 

the social in that the social turn signaled “the emergence into the mathematics education 

research community of theories that see meaning, thinking, and reasoning as products of 

social activity” (p. 23). By tracing the origins of social research in mathematics 

education, Lerman (2000) linked anthropological, sociological, and cultural 
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psychological research into the research on the impact of the social in mathematics 

education.  

Lerman (2000) cited Lave’s 1988 book, Cognition in Practice, as one of a cluster 

of publications and presentations that were at the forefront of the social turn in 

mathematics. In this work, Lave regarded the mathematical procedures used by grocery 

shoppers and dieters both as situated and products of social situations. Later, Lave and 

Wenger (1991) contended that rather than asking what kinds of cognitive processes and 

conceptual structures were involved, they asked what kinds of social engagements 

provide the proper context for learning to take place (p. 14). They proposed that learning 

is situated, and meaning is shared thoughts and actions located in space and time. They 

are social because they involve others and have meaning in specific context. Lave and 

Wenger (1991) contended that there is no activity that is not situated and the 

consequences of such learning is it implies  

An emphasis on comprehensive understanding involving the whole person rather 
than “receiving” a body of factual knowledge about the world; on activity in and 
with the world; and on the view that agent, activity, and the world mutually 
constitute each other. (p. 33) 

In turn, Lerman (2000) proposed that knowledge has to be understood relationally, 

between people and settings; knowledge is about competence in life settings (p. 26). 

These theorists, Lerman, Lave, and Wenger, are emphasized here because they identified 

the importance of locality and temporality in understanding the social impacts on 

learning. 

This recognition then led to discussions of equity and power relations within the 

structure of traditional mathematics education. Skovsmose and Borba (2010), with a 

background in philosophy and mathematics education, developed a cross disciplinary 
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theory of critical mathematics education. In this theory they contended that “Natural 

sciences, including mathematics, are based on a technical interest; the humanities on a 

hermeneutic interest; while the social sciences can be constituted through an interest in 

emancipation” (Alrø, Ravn & Valero, 2010, p. 3). While still early in his academic 

career, and after spending time in South Africa during apartheid, Skovsmose drew on 

Adorno’s 1967 paper “Education after Auschwitz” to make the point that education can 

play a critical socio-political role in preventing forms of domination (Alrø, Ravn & 

Valero, 2010, p. 2).  

D’Ambrosio (2015), “the intellectual father of the ethnomathematics program” 

(Powell & Frankenstein, 1997, p. 13) challenged eurocentrism and, rejecting inequity, 

used the metaphor of a cage to describe current knowledge systems. His proposal was to 

promote creativity, allowing new generations to think in a new way (p. 24). He advocated 

for the integration of subjects, providing an environment for socializing and criticizing, 

and recognizing broad personal knowledge that comes from individuals living in different 

cultures. D’Ambrosio contended that promoting ethical thinking, critical thinking, 

creativity, new modes of thought, the recognition of cultural knowledge, the recognition 

of mentifacts (to help individuals produce new artifacts) should all be important in 

mathematics education. 

3.2.  Positioning and Authority Structures in Mathematics 

Issues of power and authority are either implicit or explicitly a concern of the 

research of the social cultural aspects of mathematics education. From within the field of 

social psychology, Harré and Van Langenhove (2010) proposed that “the discursive 

construction of personal stories that make a person’s actions intelligible and relatively 
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determinate as social act and within which the members of the conversation have specific 

locations” (p. 108). This recognition is shared by Martin and Rose (2003), linguists who 

work with the methodology used in this dissertation, who wrote “Ideology and power run 

through the whole ensemble of language and culture, positioning people within each 

social context as having more or less power, and opening or narrowing their access to 

resources for meaning” (p. 15). Positioning Theory is often used in socio-cultural work 

and while positioning in any relationship is contestable and negotiated, Wagner and 

Herbel-Eisenmann (2009) critiqued how it is often used to align people into simple 

storylines, minimizing the complexity of multiple and dynamic storylines that could be at 

play.  

Furthering this work, and also using language analysis, Herbel-Eisenmann, et. al. 

(2015), Wagner and Herbel Eisenmann (2014a, 2014b, 2010, 2009), Herbel-Eisenmann 

and Wagner (2010), and Herbel-Eisenmann and Cirillo (2009) explored tensions while 

negotiating positioning and issues of authority relationships. Further, Wagner’s work 

(2012, 2010, 2008, 2007) investigated individual agency within a mathematics classroom. 

In this research on authority, defined as “a social relationship in which some people are 

granted the legitimacy to lead and others agree to follow” (Pace & Hemmings, 2007, p. 

6), Herbel-Eisenmann and Wagner (2010) identified four authority structures within 

mathematics classrooms: the teacher’s personal authority related to positioning; the 

authority of the discipline; the authority of inevitability (an indication of a 

predetermination of action); and, authority allowing for personal latitude. Their research, 

based on an experienced teacher moving to a new school, demonstrated that context does 

indeed play a role in different authority relationships (Wagner & Herbel-Eisenmann’s, 
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2014a). Valero (2010) challenged dominant definitions of mathematics education and 

proposed a new way of redefining it as a network of practice, “a complex, multi-layered 

space of social practice where the meanings of the teaching and learning of mathematics 

are constituted”. She argued that mathematics education research must regard the 

complexity of the networks of communities and address the multiplicity of social 

practices (Valero, 2010). 

Morgan’s work brings this discussion on the impact of culture and social 

relationships within mathematics pedagogy back to the original focus of this dissertation 

and that is the current paradigm of assessment driven pedagogy and the practices, uses, 

and impacts of standardization within this culture. In her work, Morgan (2000) 

considered the degree of reliability in assessment practices of teachers. In her 1998 work, 

she critically analyzed the material products of classroom assessment and larger, systemic 

testing programs. Morgan (2012) highlighted the sociological impacts and issues of 

equity and questioned the potential of attaining validity of mainstream assessment 

measures. Morgan (2012) argued that mainstream research must include a consideration 

of the values and consequences embedded within assessment practice—asking who 

benefits, who is disadvantaged and how do assessment processes and systems act to 

benefit or disadvantaged individuals or groups. Of particular, salient relevance to this 

dissertation, is her claim that “assessment is an interpersonal interpretative practice, not a 

scientific measurement” (Morgan, 2000, p. 237).  

This aligns with my personal experiences as outlined in the preface. Being aware 

of this perspective and operating within the social perspectives as outlined in this section, 

this work seeks to add to this body of research, in particular investigating interpersonal 
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instances of the attitudes expressed in the classroom in an attempt to understand the 

broader social context of teaching and learning mathematics in the 21st century. 

3.3.  Language Analysis as a Theoretical Lens 

Learning the language of a new discipline is a part of learning the new 
discipline; in fact, the language and learning cannot be separated 
(Schleppegrell, 2007, p.140). 

To narrow this discussion to the classroom, we must regard relationships because 

they are at the core of teaching and learning and affect achievement (Crosnoe et al., 2012; 

Hughes, Wu, Kwok, Villarreal & Johnson, 2012; Hattie, 2003), behaviour and motivation 

(Curby, Rimm-Kaufman & Ponitz, 2009; Skinner & Belmont, 1993) and persistence 

(Montalvo, Mansfield & Miller, 2008; Knesting & Waldron, 2006). As participants in 

relationships, students and teachers negotiate and act out their feelings about each other, 

the subject matter, their position within the classroom, and the institution of public 

education. Language reflects these dynamics and deconstructing language use can help 

people to see to what extent their language rests upon culturally shared assumptions and 

relations of power (Fairclough, 1989, p. 4).  

At its most basic, language is a complex system of communicating wants, needs, 

and ideas. From a young child learning to identify its limited environment to academics 

debating their understanding of science and religion, language is the medium from which 

we construct and share our realities. A simple definition of language is “The system of 

spoken or written communication used by a particular country, people, community, etc., 

typically consisting of words used within a regular grammatical and syntactic structure” 

(Oxford, 2008); but, language is much more than simple spoken or written 

communication. Language functions to support social activities, identities, and human 

affiliation within cultures, social groups, and institutions (Gee, 2005, p. 1).  
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Linguistics is the study of languages or system of signs that express meaning. As 

a discipline, linguistics seeks to understand meaning in language through words and 

sentences and their relationships. When seeking an understanding of meaning-making, 

linguistic (semantic) analysis relies on native-speaker intuitions about the meaning of 

words as well as any inferences of meaning through observation or eliciting judgements 

(Hellwig, 2006, p. 180). At this point, semantics crosses into philosophy (pragmatics); in 

particular, how semantics speaks to interests in the nature of meaning, truth, and 

understanding (Crimmins, 1998, p. 649). Mey (2006) differentiated semantics from 

pragmatics, proposing that pragmatics, syntax, and semantics form a triad. As a field of 

study, syntactical investigations explore the formal relations of one sign to another; 

semantics examines the relations of signs to objects in the outside world; and pragmatics 

studies the relation of signs to those who interpret the signs (Mey, 2006, p. 51). That said, 

some linguists would argue that there is little separating semantics from pragmatics 

(Zlatev, 2006, p. 178). My research is not located from within the discipline of 

linguistics, nor philosophy, but rests on the notion that language is an interactive, 

constructed, and constructive device and, consequently, draws on different disciplines 

such as linguistics, sociology, psychology, anthropology, and philosophy. 

3.4.  Critical Discourse Analysis 

Discourse analysis interacts with these disciplines and studies how language “gets 

recruited on site to enact specific social activities and social identities” (Gee, 2005, p.1). 

Discourse analysis rests on many different theorists, it crosses disciplines, and it regards 

the interplay between language use and society; how language is used to confirm and 

construct an understanding of social identities and groups and how in turn those identities 



 

54 

and groups shape language use. Gee (2005) proposed that the aim of discourse analysis is 

to illuminate how and why language works the way it does and to reveal an 

understanding and intervention within a certain issue or problem (p. 8).  

For this reason, this dissertation draws on the principles of discourse analysis 

because as it recognizes the complexities of how identities, roles, activities, relationships, 

and politics are enacted and understood. This involves the deconstruction of language use 

and the making of connections between language choices and the derivation and 

purpose(s) of those choices. For example, although language use seems fluid or natural to 

the users at the time, Fairclough (1989) asserted that particular discourses dominate in 

given environments while other types of discourses become suppressed or contained. The 

dominant discourses come to be seen as natural and legitimate and simply the way of 

conducting oneself. Analyzing what is regarded as common sense can point to who 

exercises power and domination in a society or social institution (p. 9). Fairclough (1989) 

defines this type of analysis as CDA to clarify that discourse analysis must reveal these 

hidden connections.  

Working with CDA, SFL, the methodological tool of this dissertation, is a 

framework for language analysis and provides a means to deconstruct text into its uses 

and meanings and recognizes the socially constructed nature of language.  

3.5.  Socio-Linguistics 

Sociolinguistics is an enterprise developed as a response to certain problems of 
mainstream linguistics, by and large the nagging worry that language is too 
obviously imbedded and involved in social practices to sustain the fiction of 
language as an autonomous object, and of the possibility of linguistics as an 
autonomous discipline. (Kress, 2001, p. 542) 

SFL, the linguistics-based analytical tool I use in this dissertation, emerged out of the 

socio-linguistics tradition that developed during the 20th century. In the early 1900’s, 
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linguistics was largely regarded as a science of classifying language. Extralinguistic 

factors in language use were often regarded as outside of the scientific study of linguistics 

(Mey, 2001). Meanings were thought to be patterns of behaviour determined by stimulus 

and response and as such the subject matter of psychologists (Searle, 1972, p. 2). 

Linguistics made a shift around the turn of the 20th century and, according to Apte 

(2001), a structuralist, empirical perspective dominated the first half of the 20th century 

(p. 37). 

However, relationships between context and language were regarded in other 

disciplines. Anthropologist Malinowski (1923) stated, “The situation in which words are 

uttered can never be passed over as irrelevant to the linguistic expression” (p. 306). 

Further, sociologist Erving Goffman (1956) discussed the role of language in everyday 

situations and how language reflects and creates meaning and structure in institutions. 

From within sociology, Basil Bernstein began his academic career as a teacher in the 

1950’s and was troubled by issues of disadvantage in working-class children. He went on 

to develop a social theory regarding linguistic coding and cultural transmission within 

different social groups. This theory was further developed by Hasan (1989) and 

demonstrated that social positioning was reinforced through semantic variation (Christie, 

2007, p. 6). Of note, linguistic work also taking place mid-20th century included the work 

of pre-Stalin language theorists Voloshinov (language philosophy), Vygotsky 

(psychology), and Bakhtin (literary criticism). The basic idea of their work is that 

language is essentially dialogic, a process of communication and fundamentally social 

(Berge, 2001, p. 27). 
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From within linguistics, in his work and important publication Personality and 

Language in Society, Firth (1950) challenged traditional static mechanical structuralism 

and positioned the study of language as a systematic empirical analysis, to be regarded as 

part of the social process—the “context of situation” (p. 42). He defined language as an 

expression of both nature, nurture, and systemic, “because it owes its genesis and its 

continuance to human bodily systems living in society” (Firth, 1950, p. 49). 

Notwithstanding, structuralism dominated linguistics with most American 

linguists regarding the aim of linguistics being the classification of the elements of 

human languages (Searle, 1972). Chomsky’s work, published in Syntactic Structures in 

1957, also challenged structuralism but did so from a different perspective. He proposed 

that language exists a priori and syntactical structures of human languages are the 

products of innate features of the human mind (Searle, 1972, p. 11). This work, and the 

work of Chomsky’s graduate students and others who followed, caused a rift and fueled 

the adversarial culture that remains in linguistics today (Kilpert, 2003).  

During the 1960’s, perhaps as a reaction against Chomsky’s concept of the ideal 

speaker-listener and theory that abstracted language from sociocultural context, attention 

shifted to language variation, use, and function as a means to understand the relationship 

between culture and language (Apte, 2001, p. 37). In Chomsky’s work, language is a self-

contained formal system that may or may not be used for communication. Lakoff (1971), 

a cognitive linguist and former student of Chomsky, disagreed with Chomsky’s 

generative syntax theory and proposed his own generative semantic theory, suggesting 

that speakers adjust grammatical behaviour dependent upon the context and audience. 

Lakoff’s view considered the function of language such that context becomes the 
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essential concept, “Human expression functions as an appeal to other users and as a 

means of social togetherness” (Mey, 2001, p. 10). Chomsky responded to Lakoff in the 

New York Review of Books stating, “I cannot take the space to disentangle each 

confusion and correct every misrepresentation” (para. 1) and concluded with “Lakoff 

seems to have virtually no comprehension of the work he is discussing” (final para.). This 

dissertation is not the place to dissect the “linguistics wars”, however, I refer to them as a 

context from which the theory of SFL, the system of language analysis I have selected for 

this dissertation, was developed. For Halliday, a graduate student of Firth and the theorist 

behind SFL, linguistics was always the study of language in society and it was assumed 

that one took into account social factors (Parret, 2013, p. 1).  

3.6.  Language Analysis in Mathematics 

The development and interest in language and mathematics has followed the 

interest in language and society. The first major commentary on the role of language in 

mathematics was Brune’s (1953) Language in Mathematics. It should be noted that this 

was one paper in a series published by the NCTM, a document very indicative of the 

positivist culture of the time, and in which the editor, Fehr (1953), began with an outline 

of the “three ways to study learning”: physiologically, as “human organisms” nervous 

system reacts to physical stimuli; psychologically, combining observation and 

physiological responses to determine ways organisms react in different situations; and, 

through identifying laws of learning as contrived through “logical considerations” (p. 1). 

Despite his own somewhat ostentatious language, and introduction that informs the 

reader that the tom-tom drum is Zulu, in this surprisingly forward thinking paper, Brune 

(1953) suggested that meaning making is contingent on, and in relation to, language. He 
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recognized that both language and mathematics are culturally based and he advocated for 

providing opportunities to build individual understanding of concepts through discovery 

learning and experience with many different and concrete representations (Brune, 1953). 

Despite Brune’s (1953) paper, in their early review of the literature on language and 

mathematics education, Austin and Howson (1979) suggested that the shift away from 

taxonomic, behaviouristic approaches in linguistics and education and the recognition of 

statistically biased lab-based methods, led to a search for other models and paradigms 

including a consideration of linguistics, psychology, and anthropology when regarding 

the complexities in language and mathematics. 

In his introduction to his edited book on language in mathematics, Durkin (1991) 

questioned the assumption that mathematics, where precision and formalism are critical, 

transcends the “vagaries and pitfalls” of everyday discourse. He recognized this view 

ignores the socially constructed nature of a subject that is also translated by teachers 

through communication. He stated “Mathematics education begins and proceeds in 

language, it advances and stumbles because of language, and its outcomes are often 

assessed in language” (p. 3). As an introduction to a special edition of ZDM: The 

International Journal of Mathematics Education, an edition solely dedicated to language 

and communication in mathematics, Morgan et al. (2014) noted that the role of language 

in mathematics education has become increasingly recognized since the publication of 

Austin and Howson’s review, but contended that there is no agreement about what the 

roles might be or even what the term language encompasses (p. 843). However, they 

suggested that thinking in mathematics education has broadened from considering words 

and symbols to thinking about the multimodality of mathematical communication; a 



 

59 

recognition of other modalities of communication including new technologies and a 

consideration of the significance of the social environment in learning (Morgan et al., p. 

845). The articles in this special journal edition are diverse and include considerations of 

power structures, negotiating understanding, and second language issues. All include 

language use and relationships as the core consideration and more than half include 

reference to the work of Pimm (1987). 

Pimm’s (1987) Speaking Mathematically, is important both for his ideas and his 

recognition of the importance of a qualitative approach in understanding mathematics and 

education. His work showed how investigating the role of language in mathematics can 

shed light on issues of teaching and learning math, but his overall aim was to explore 

ways of seeing mathematics. He began with the notion of “math is a language” but he is 

actually concerned with “math as a language” in pupil talk, classroom conversation, 

mathematics register, written records, syntax and reading, writing, and meta-linguistics. 

There is also an important section on the use of pronouns (“we”). His exploration began 

with the proposition from Thom (1971 & 1973) that mathematics pedagogy rests on 

philosophy. Superimposed over all is a discussion of the importance of metaphor/analogy 

in understanding. An interesting question: when a child doesn’t understand the metaphor, 

is the problem with the child or the metaphor. In math, the problem is often on the 

shoulders of the child. Pimm concluded with an interesting metaphor, comparing 

mathematics instruction to second language learning and the evolution of method in 

language instruction: from rote, rule-based memorization to contextualized meaning. He 

ended with a call for an expansion of study to include ‘mathematical literary criticism’ 

similar to English literary criticism. As indicated by the number of references in the ZDM 
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special journal on language in mathematics education, Pimm’s work and the work of his 

students continues to fuel the discussion on the importance of language and mathematics 

instruction.  

Wagner (2008) recognized that Pimm (1987) introduced discourse analysis to 

mathematics education. Graduate students of Pimm, much of Wagner’s (2012, 2008, 

2007), Wagner and Herbel-Eisenmann (2014a, 2014b, 2009), Herbel-Eisenmann and 

Cirillo (2009), and Gerofsky’s (2010, 2004) work either explicitly or implicitly regarded 

language use and communication in the mathematics classroom. Of note, their work also 

demonstrated the impact of technology in research. Prior to the development and 

accessibility of technology, the ability to catalogue and sort large amounts of data made 

language analysis difficult if not impossible. Identifying groups of word phrases, derived 

from a large corpus developed from recording and transcribing 148 secondary 

mathematics lessons in different contexts, Herbel-Eisenmann and Wagner (2010) 

demonstrated that interpersonal positioning is pervasive in mathematics classroom 

discourse with 31 of the 71 lexical bundles correlating to authority stances; for example, I 

want you to, what I want you, I would like you, and you want me to (Herbel-Eisenmann & 

Wagner, 2010). They concluded that these authority bundles, which are unique to 

mathematics classrooms, show that there is an expectation for compliance both to the 

teacher and to the discipline of mathematics, and the teacher’s role is to tell students what 

to do (Herbel-Eisenmann & Wagner, 2010). Wagner (2008) and Wagner and Herbel-

Eisenmann (2008) also worked with students to develop their critical language 

awareness. In their work on the use of the word just and developing student critical 

language awareness in students, they found that the word just had significant pedagogical 
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and interpersonal effects in the classroom and they highlighted important considerations 

with respect to student and teacher agency, positioning, and authority.  

Although my research focuses on speech, it also must be recognized that 

communication involves much more than speech. Researchers in the breadth of semiotic 

resources in mathematics have regarded these different facets such as the use and 

meaning of symbols, graphs, gestures (Arazello, et. al, 2009) and even silence (Black et 

al., 2003). Further, social semiotics, considers the entirety of language as socially 

organized and structured and as such “Allows us to address a wide range of issues of 

interest to mathematics education and helps us to avoid dealing with cognition in 

isolation from other aspects of human activity (Morgan, 2006, p. 220). Bringing all of 

this together, Björklund Boistrup (2010) used multimodal social semiotics to regard 

assessment practices in mathematics. Using different forms of feedback as an analytical 

framework, she evaluated instances of assessment in relation to student agency and 

affordances for learning. Through this analysis she identified four dominant discourses: 

(a) Do it quick, do it right, (b) Anything goes, (c) Anything can be up for discussion; and, 

(d) Reasoning takes time in the evaluation of students’ work in mathematics. 

Finally, register must also be considered when discussing language. Pimm (1989) 

described register as having to do with the social usage of particular words and 

expressions, ways of talking but also ways of meaning (p. 108). The mathematics 

classroom has a unique register. Schleppengrell’s (2007) characterized the register in 

mathematics education as distinct and included the qualities of: multi-semiotic systems 

(written and oral language, symbols, diagrams, graphical representations); dense noun 

phrases that are used to classify and qualify relational processes (i.e., “the sum of the 
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squares of two consecutive positive even integers is 340” or, “it has parallel sides and it is 

a parallelogram”); the precise meaning of conjunctions; and mathematical operations that 

are used to construct mathematical reasoning and are sometimes left implicit.  

3.7.  Conclusion 

A moment in socio-cultural studies, as a particular focusing of a lens, as a 
gaze which is as much aware of what is not being looked at, as of what is . 
. . Draw back in the zoom, and the researcher looks at education in a 
particular society, at whole schools, or whole classrooms; zoom back in 
and one focuses on some children, or some interactions. The point is that 
research must find a way to take account of the other elements which 
come into focus through the zoom, where ever one chooses to stop 
(Lerman, 2000, p. 37).  
 

In their review of language and communication in the mathematics classroom, 

Morgan et al. (2014) contended that at the heart of any research in mathematics 

education, in addition to describing the language used in mathematics classrooms, is the 

necessity to find the mathematics itself. Doing so brings up questions such as what is 

distinctively mathematical about the language use and what role does that play in 

producing knowledge. They ask how the language functions to establish what is and what 

is not to count in the mathematics in the setting. Of particular importance, they ask what 

the research is trying to explore, and how does a person’s use of language position them 

or others in relation to mathematics (p. 845).  

SFL and CDA serve both as theoretical frameworks and analytical tools by both 

identifying specific functions in text, then allowing for an understanding of socially 

constructed understanding through the use of text. SFL is an analytical tool that allows 

for the social interaction and complexity of language. Rather than studying how society 
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impacts language, my research regards what language use reveals about society, 

specifically mathematics instructions.  

This research is also concerned with equity, and values, and issues of power 

relations, in that classroom assessment and the judgements that teachers and students 

make about the purpose and content of mathematics and the means to reach such goals 

are contestable and as such continue to require further investigation. As noted by Wagner 

(2008), discourse analysis in mathematics enables researchers to focus both on the nature 

of mathematics and the social situations in which language is used (p. 1). Morgan (2006) 

stated, 

Every instance of mathematical communication is thus conceived to 
involve not only signification of mathematical concepts and relationships 
but also interpersonal meanings, attitudes and beliefs . . . . Individuals do 
not speak or write simply to externalise their personal understandings but 
to achieve effects in their social world. (p. 220-221) 
 

Issues of student agency and equity are embedded either implicitly or explicitly 

throughout the work of the above noted critical mathematics education researchers. These 

researchers demonstrate Lerman’s (2000) point that “Research must find a way to take 

account of the other elements which come into focus throughout the zoom, where ever 

one chooses to stop” (p. 37).  

Changes in world economy, social, technological, and environmental conditions 

have altered the focus and purpose of studying mathematics. According to Morgan 

(2014),  

The perceived significance of mathematics for technological and economic 
competitiveness and the gate-keeping role played by mathematics in the 
distribution of educational and employment opportunities and hence of societal 
resources mean that international and national policy developments attend more 
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directly to mathematics education and performance than is the case for some other 
subject areas. (p. 124) 

This research is not focused on the larger systemic trends in education; instead, I seek to 

narrow the focus to the classroom, to affect and interpersonal relationships. Yet I 

recognize that this research takes place at a very particular time and place. My findings 

will not be directly transferable elsewhere. I also recognize that the topics, judgements 

and values, are contingent and ambiguous. That doesn’t make them any less important as 

I think I have already established. As with the many other challenges we’ve faced, 

humans are clever and capable and, given the right tools, can accomplish surprising 

things. The work of Halliday and the SFL system will be my tools and I hope that this 

difficult endeavour will reveal something about value systems and relationships with 

mathematics to help teachers and students to navigate the complexities of a shifting 

culture.  
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4. METHODOLOGY: THEORY 

 

 
 

Figure 6.   “New York, N.Y. No X”, Hedda Sterne, 1948 © Estate of Hedda Sterne / 

SODRAC (2016)4 

Abstract expressionism reflected physicality, aggression, and ego (Seuphor, 1964) 

and many of art history’s most radical masculine personalities emerged from this period 

in which the physicality of the works reflected the “cult of manhood” (Flavorwire, 2014, 

para. 1). Female abstract expressionists were marginalized, some used male pseudonyms 

(Grace Hartigan “George”), and most were ignored until after their deaths.  

The Eurocentric view and structure of our western culture (and education) is also 

regarded as aggressive and in opposition to the organic and relational nature of life 

Copyright available in print version only. 
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(Moore, 2016). This beautiful painting was selected to reflect these structural aspects of 

western culture, including the structural disenfranchisement of women.  

This chapter outlines the methodology, which in itself is a highly traditional and 

structured method of working through a problem and investigation. In addition, this 

chapter outlines Systemic Functional Linguistics which, while recognizing the dynamic 

nature of language, presents it within a structural framework.  
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Every instance of mathematical communication is thus conceived to 
involve not only signification of mathematical concepts and relationships 
but also interpersonal meanings, attitudes and beliefs.  
(Morgan, 2006, p. 220) 

Valero and Vithal (1998) discussed the importance of the awareness of a taken-for-

granted, Western approach to research. Primarily, they question the assumption of 

stability and “normality” in settings that underlie scientific production. Research objects 

and problems, the processes and approaches to teaching and learning mathematics, and 

methodology are sometimes assumed to be stable, or considerations are made for margins 

of error. They contended that it is necessary to unseat conventional thought and thereby 

open new and desirable alternatives for thought and action (Kvale, 1996, p. 234). My role 

here is not to unseat qualitative research traditions, rather, my goal is to try to answer the 

questions that I feel are important for the education of our children. As a consequence, 

this requires that I use tools from different traditions.  

When first entering academia, I was surprised that research methods were so 

clearly demarcated, with many manuals outlining the established purposes and systematic 

methods for gathering information. Hoffman (2009) noted that these traditional 

approaches are entrenched in paradigmic assumptions and “Clearly signal the type of 

knowledge different researchers regard as important, the best general approaches to use 

with regard to that type of knowledge and the procedures for analyzing and presenting 

data consistent with these assumptions” (para. 9). After many more years of experience 

reading and working with the different methods, I am still puzzled by the view that 

researching the complexity of people and their relationships should fall within a set 

course of investigation or tradition of inquiry. Law (2004) problematized the 

methodological simplicity of research traditions: 
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While standard methods are often extremely good at what they do, they are badly 
adapted to the study of the ephemeral, the indefinite and the irregular . . . this 
implies that the problem is not so much the standard research methods 
themselves, but the normativities that are attached to them in discourses about 
method. If “research methods” [sic] are allowed to claim methodological 
hegemony or (even worse) monopoly, and I think that there are locations where 
they try to do this, then when we are put into relation with such methods we are 
being placed, however rebelliously, in a set of constraining normative blinkers. 
(p. 4)  

While strictly abiding to a particular method may suit other studies and/or other 

disciplines, in this study the complexities of the topic (judgements) makes it necessary to 

draw upon any tool that enables me to gain some understanding of the relational 

complexities in the classroom. Consequently, this study draws on different orienting 

traditions while allowing the questions that emerge, and the context from within which I 

am working, to determine the method of investigation. The coherence will rest on a 

triangulation between the tools, the context, and the data. 

4.1.  Systemic Functional Linguistics 

Understanding language use, communication, and meaning making is complex 

and disputed and I have selected but one of the many approaches. SFL provides a method 

to disaggregate text into its purposes and as such is the primary analytical tool in this 

research. SFL originates in the work of M.A.K. Halliday during the linguistic conflicts of 

the second half of the 20th century. According to Halliday in his interview with Rasheed 

(2010), his career in linguistics began during WWII as part of English government 

military strategy designed to ensure they had people trained in languages. After receiving 

a scholarship, he travelled throughout China and in these experiences, moving around the 

different regions working and studying Chinese, he became interested in dialect studies. 

He then received another scholarship allowing him to focus on Chinese phonetics, 

phonology, and sociolinguistics with the condition that he return to England to complete 
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his studies at an English institution. Halliday made arrangements to be supervised by the 

important linguist J. R. Firth at the University of London but, upon return, due to the 

social conditions of the time including the McCarthy trials happening in the United 

States, the university required him to swear an oath that he would not engage in 

communist activity. Halliday refused and as a result he was denied entrance. Despite this 

setback, he made arrangements with Cambridge University and managed to garner an 

agreement to continue his supervision through Firth, despite his status at another 

university. Halliday was awarded his doctorate through Cambridge University in 1955 for 

his Chinese dialectic work titled The Language of the Chinese Secret History of the 

Mongols. 

Halliday was working in linguistics during a time of conflict in linguistic theory. 

Calling himself a generalist in his perspective and approach to understanding language, 

and perhaps due to his experiences working in the different contexts throughout China, 

Halliday situated his work within the social theories of language (Parret, 2013, p. 6). 

Influenced by Bernstein, who considered language an essential component when 

considering social systems, Halliday’s work contrasted the American perspective 

dominated by the theory of generative grammar and the work of Chomsky (1965). 

Halliday categorizes Chomsky’s theory as “intra-organism” perspective with roots in 

philosophy and psychology, whereas Halliday positions his work as recognizing an inter-

organism perspective, more rooted in sociology (Parret, 2013, 3). Although Halliday 

(1994) praised Chomsky for showing that language could be operated within a formal 

system, he noted “it is so idealized that it bears little relation to what people actually 

write—and still less to what they actually say” (p. xxviii).  
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Notwithstanding, as an applied linguist, Halliday sought a theory in search of 

answers to questions posed by language teaching (Hasan, Kress & Martin, 2013, p. 97). 

He drew from the work of Firth (1950), proposing that language was a product of both 

nature and nurture; specifying that “There is the element of habit, custom, tradition, the 

element of the past, and the element of innovation, of the moment, in which the future is 

being born. When you speak you fuse these elements in verbal creation, the outcome of 

your language and of your personality” (Firth, 1950, p. 46).  

By its name, SFL theory rests on the notion that language is a system with a 

functional purpose in the social system—it functions in context and is based on the 

choices people make.  

4.1.1.  Context within SFL 

A key feature of SFL is the recognition that context is inseparable from 

understanding language, and as such, language can be used to understand culture. 

Halliday and Matthiessen (2014) contended that to be meaningful, any taxonomy of texts 

must be grounded in contextual situations (p. 35). Culture is an “environment of 

meanings” and we can investigate an institution through the register that operates within 

it. Describing a culture such as a school is a daunting task but SFL provides a framework 

which provides a starting place for description, then discussion.  

To begin the description, SFL first provides a method of categorizing context into 

field (what is going on), tenor (who is taking part), and mode what is the role of the 

semiotic system). In the classroom, the “field” includes the interacting socio-semiotic 

activity types that occur in the teaching and learning environment (see Figure 11). 

“Tenor” is a consideration of the different roles of those taking part in the activity such as 
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the teacher(s) and the student, parents, the institution, and the wider educational 

community. Intersecting with the socio-semiotic activities are different combinations of 

“Mode”, which include the medium (written or spoken) and the turn (dialogic or 

monologic).  

 

Figure 7. Field Represented as a Topology. Adapted from Introduction to Functional 
Grammar by M. A. K. Halliday and M. I. M. Matthiessen. Copyright 2014 by Routledge. 

 
Analysis of field, tenor, and mode are tools from within SFL that can be used to describe 

context and help to clarify genre (and register, although that is not specifically mentioned 

in the outline of the model). The concept of tenor helps to highlight roles within the 

classroom (which in turn illuminate power structures) and field illuminates power 

structures dependent upon the source and locus of the activity. These roles and structures 

appear in the findings.  
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Fundamental to Halliday’s work is the notion of construal. Language is construed 

from experience and, as such, the choices made in language and the meaning derived 

cannot be separated from the social. Notably, in turn, those choices create the context. 

Halliday and Martin (1993) observe, “Language is not passively reflecting some pre-

existing conceptual structure; on the contrary, it is actively engaged in bringing such 

structures into being . . . language does not simply correspond to, reflect or describe 

human experience; rather, it interprets it or, as we prefer to say, “construes” it (p. 8).  

The options or the ability to make choices within a language system is the key 

aspect of SFL that links language to the social and is the rationale for selecting this 

method as the tool for this research. Although framed within a structure of language use, 

which I will outline next, the choices students and teachers make, and the patterns that 

develop in these choices, as Fairclough (1989) proposed, provide insight into culture and 

institutional norms.  

4.1.2.  Text and the Architecture of Language 

Halliday’s work described both the form and the function of language. He 

distinguished language from a system of rules to a notion of language as a resource. 

According to the theory, language is a system that offers a network of options where the 

parts contribute to the total picture and where the evolving whole is greater than the sum 

of its parts. The system (e.g., the system of English) is the underlying potential of a 

language and a “systemic analysis shows that functionality is intrinsic to language . . . . 

Language is as it is because of the functions in which it has evolved in the human 

species” (Halliday & Matthiessen, 2014, p. 31). SFL differs from traditional 

compositional thinking about language as it maps language in this totality and presents it 
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as a system of choices; networks in which each aspect is to be understood with reference 

to the whole rather than an inventory of structures.  

4.1.3.  Metafunctions 

According to the theory, there are two basic functions of language: making sense 

of experiences and acting out social relationships (Halliday & Matthiessen, 2014, p. 30). 

We name and categorize and we make choices when we use language. For example, we 

have weather and snow and slush. We can cry or sob or whimper or we can stroll or 

march or meander. Such choices allow humans to construe their experience, thus, 

according to Halliday & Matthiessen (2014), “Language provides a theory of human 

experience, and certain of the resources of the lexicogrammar of every language are 

dedicated to that function” (p. 30). This is the “Ideational Metafunction” and it is 

distinguished by two components, representing experience and making connections 

between them (see Figure 6).  

 

Figure 8.  Metafunctions of language. Adapted from Introduction to Functional 
Grammar by M. A. K. Halliday and M. I. M. Matthiessen. Copyright 2014 by Routledge. 

 

Figure 1. System of language as meaning making resource

	

Adapted from “An introduction to functional grammar (Third Edition),” by M. A. K. Halliday, 
Revised by Christian M. I. M. Matthiessen. Copyright 2004 by Arnold.  
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When construing experiences, we are also enacting our personal and social 

relationships, thus language usage both represents a process (a doing or happening, 

saying or sensing, being or having), and a proposition or proposal (informing or 

questioning, giving an order or making an offer, expressing our appraisal of or attitude 

towards whoever and/or whatever is being addressed) (Halliday & Matthiessen, 2014, p. 

30). This is the “Interpersonal Metafunction” and will be discussed in much more detail 

in the next section. The third metafunction, the “Textual Metafunction”, represents the 

cohesive construction of text, where every message is about something, addresses 

someone, and is freely combined and organized.  

Halliday & Matthiessen (2014) used the term “metafunctions” rather than 

function, specifically to avoid the simple perspective of analysing language for purpose 

or use; rather, he suggests that the function is intrinsic and an integral component to 

language, and “Language is as it is because of the functions in which it has evolved in the 

human species” (p. 31). To some extent, this is what this research does: I disaggregate 

text for its use but, of course, with regard to the entire system or metafunctions. While all 

metafunctions operate simultaneously, this research focuses on the interpersonal 

metafunction and more specifically, within what Halliday (1985) termed “Appraisal”.  

4.1.4.  Appraisal 

Appraisal is a discourse system within the interpersonal metafunction and regards 

how humans act out social relationships. As such, it provides a method to uncover a 

voice, or subjective presence, evident in the pattern of choices in text. These patterns 

reveal the speakers/writers stances toward the material they are presenting and those with 
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whom they are communicating, as well as the community and/or value system of the 

appraiser (Martin & Rose, 2003).  

There are three main regions of appraisal (see Figure 7): attitudes, how they are 

amplified (graduation) and their sources (engagement).  

 

Figure 9.  Appraisal as related to the metafunctions of language. Adapted from The 
Language of Evaluation: Appraisal in English by J. R. Martin and P. R. R. White. 
Copyright 2005 by Palgrave Macmillan. 
 

4.1.5.  Engagement (Source) 

Engagement, or sourcing, searches for an origin to the attitude expressed by an 

individual in the text they use to communicate. When that person is aware of the source 

of their attitude(s), the speaker (or writer) can project their source by quoting or 

reporting, acknowledging, denying, countering, affirming them, etc. However, quite 

often, language identifies sources without the speaker/writer’s awareness. This reflects 

Fairclough’s (1989) assertion that particular discourses come to be seen as natural based 

on hierarchical power structures (p. 9) and is an important aspect of my research as I 

disaggregate classroom text for its purpose and meaning, which includes sourcing 

institutional norms.  
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4.1.6.  Graduation 

Language also offers options to express the degree to which we feel towards a 

person or thing. It can be used strategically to intensify attitudes such that words are 

amplified (e.g., very happy), down-toned (e.g., somewhat expected) or emphasized (e.g., 

exceptionally rare). Attitudes are also gradable in quantity (e.g., some of my ideas), 

manner/degree (e.g., wildly excited) and modality (e.g., certainly we can help you). These 

grammatical items depend on being combined with content words (lexical items or lexis) 

whereas isolate lexis can also indicate attitude (e.g., ecstatic, bewildered, gutted). 

Metaphors (e.g., the dead of winter) and swearing (e.g., that damn dog) are also linguistic 

tools to express and amplify attitude. 

According to Martin and Rose (2003), focus provides “resources for making 

something that is inherently non-gradable gradable” (p. 41). We can sharpen or soften the 

focus on things (e.g., master carpenter or woodworker), types of qualities (e.g., bright 

white or whitish) and categorical concepts like numbers (e.g., precisely 3 cm or about 

3 cm). He’s a real actor sharpens the category of actor while the car was mostly reliable 

softens the quality of the reliability of the car (perhaps throwing the reliability in doubt 

completely). The following, Figure 8, provides an overview of the gradable qualities of 

attitude: 
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Figure 10.  Gradable qualities of attitude. Adapted from Working with Discourse: 
Meaning Beyond the Clause, by J.R. Martin and D. Rose. Copyright 2005 by continuum. 

 

As mentioned, all functions in SFL operate and interact within a system. As such 

one function cannot be regarded separately from the others. Notwithstanding, to identify 

instances of judgements in text, this research specifically focuses on the attitude function 

within appraisal.  

4.1.7.  Attitude 

The system of attitude provides a framework for mapping feelings and consists of 

three regions (see Figure 9): expressing emotions (“affect”), judging personal and moral 

character (“judgement”), and valuing the worth of things (“appreciation”).  

	

	

 

Graduation

Force
(raise or lower)

Intensifiers

Attitudinal Lexis

Metaphor

SwearingFocus
(sharpen or soften)

Figure 4. Options for Graduation 

Adapted from Working with Discourse: Meaning Beyond the Clause, by J. R. Martin and 
David Rose. Copyright 2005 by continuum. 
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Figure 11.  Appraisal. Adapted from The Language of Evaluation: Appraisal in English, 
by J. R. Martin and P. R. R. White. Copyright 2005 by Palgrave Macmillan. 

 

In Halliday’s (1985) outline of SFL, he does not go into detail about this system, 

other than naming and locating it within the interpersonal metafunction. In their book 

dedicated to Appraisal, Martin and White (2005), however, define the systems within 

Appraisal but also noted: 

It is not clear to us, having been trained as grammarians, how to motivate a lexis-
oriented classification of this kind; nor have we been able to find relevant 
strategies of argumentation in the field of lexicography or corpus linguistics. Thus 
our maps of feeling (for affect, judgement and appreciation) have to be treated at 
this stage as hypotheses about the organization of the relevant meanings—offered 
as a challenge to those concerned with developing appropriate reasoning, as a 
reference point for those with alternative classifications and as a tool for those 
who need something to manage the analysis of evaluation in discourse. (p. 46) 

Working within this uncertainty, Martin and White (2005) mapped out emotions, 

or “affect”, as a system of oppositions which extend to the “borders” of emotions; 
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feelings of peace or anxiety, for example. They then classified textual instances of 

emotions into what they determined as the following six factors: 

1. feelings positively (the captain was happy) or negatively construed by culture 
(the captain was sad) 

2. feelings realised by a surge of emotion behaviourally (the captain wept) or 
mentally (the captain disliked leaving and felt sad) 

3. feelings construed directly (the captain disliked leaving) or as a reaction to 
other (the captain was sad) 

4. feelings that are gradable from low to high intensity (the captain 
disliked/hated/detested leaving) 

5. feelings that involve intention (rather than reaction) with respect to stimulus 
that is irrealis (irrealis implicates a trigger such as: the captain feared leaving, 
rather than the captain disliked leaving, which would be classified as realis) 

6. feelings that have to do with three sets: un/happiness (the captain felt 
sad/happy); in/security (the captain felt anxious/confident); or, 
dis/satisfaction (the captain felt fed up/absorbed). (Martin & White, 2000, 
pp. 46-52) 

“Judgement” relies on a value system or institutionalized feelings about behaviour 

and is divided into two major groups: social esteem (admiration and criticism without 

legal implications) and social sanction (praise and condemnation often with legal 

implications). Judgements of social esteem have to do with how normal, how capable, 

and how tenacious someone is. According to this model, social esteem falls mainly 

within oral culture. Social sanction, however, is more often written and codified as edicts, 

decrees, rules, regulations, and laws. Judgement within social sanction takes the form of 

judgements of veracity (how honest) and propriety (how ethical).  

Of course, other aspects within the system of SFL also interact with judgements. 

For instance “Mood” can shape judgements of normality (e.g., he’s often naughty; It’s 

normal, usual, peculiar, for him to be naughty), ability (e.g., he is able to go, he’s healthy 

enough, mature enough, clever enough, to go), or tenacity (e.g., I will go, I’m determined 

to go); veracity (e.g., he’s naughty; he’s certainly naughty) or propriety (e.g., you should 

go, it’s expected you will go).  
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Finally, “appreciation” reveals institutionalized norms and feelings about the 

value of things. This system is organized into three variables: reaction (emotional impact 

and degree), composition (organization, cohesion), and valuation (judgement on 

significance). Eggins (2004) suggest that appreciation relates to mental processes which 

Martin and White (2005) then interpret metafunctionally (see Table 1): 

Table 1.   

Appreciation as Related to Mental Processes 

Appreciation Mental Process Type Metafunction 
reaction 
composition 
valuation 

affection 
perception 
cognition 

interpersonal 
textual 
ideational 

Note. Adapted from The Language of Evaluation: Appraisal in English by J. R. Martin 
and P. R. R. White. Copyright 2005 by Palgrave Macmillan. 
 

Appraisal, as outlined in this section, is one aspect of the different social functions 

of language use and, as a system, provides access to reveal how we enact social 

relationships. It is for this reason I have selected appraisal as the system of analysis to 

understand relationships in the teaching and learning of mathematics.  

4.2.  Limitations of Method 

This work as situated within the broader defined discipline of sociolinguistics and 

as such has drawn from different theories and methods, primarily SFL and CDA, both of 

which, in particular SFL, were developed for different purposes—SFL as a theory of 

language and CDA for using language to understand culture. As a consequence, I am 

picking and choosing what I need from each theory. This is problematic in that it doesn’t 

necessarily stay true to the theories and as Kress (2001) concludes, using theories this 

way in sociolinguistics is problematic in that it leaves them unchallenged (p. 545). The 

next section will demonstrate that at least the latter isn’t the case as there were issues with 
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applying SFL in classroom settings and as such I will raise questions about the 

applicability of SFL in real contexts. 

4.2.1.  Language as a Scientific Study 

As previously noted, linguistics is fraught with debate and the adversarial stance 

between the different approaches such as Saussure’s structuralism, Bloomfield’s 

behaviourism, and Chomsky’s generative/transformational grammar ‘leave little room for 

the scholar to take a positive line—to suggest, perhaps, that s/he finds much (or at least 

some!) common ground with the first approach’ (Halliday & Fawcett, 1987, p. 2). I’m not 

sure how much of a common ground I found with Halliday’s approach, I actually found it 

limited the richness of human exchange, but I needed it for utilitarian purposes. I had 

questions regarding the relational aspects of teaching and learning, and the way that SFL 

breaks language use into its parts helped me to approach this complex topic. That said, 

there was a tension between the theory and how much I am manipulating it for my own 

purpose. Real conversation, and classroom conversation with attitudes influenced by 

gender, culture, structural, and power relations are much more layered and messy than the 

simple, cherry-picked samples used in the text that supports the theory as is done in the 

Martin and White (2005) overview of evaluation in text. 

The theory is limited by this and thus I felt it necessary to manipulate it in this 

real context. Martin and White (2005), despite their confidence in the model, do open a 

window for critique for these very reasons and quite clearly hedge on the model:  

Although our general framework for analysing attitude (sic) has stabilised over 
the years as we move from one register to another, we believe (as noted above) 
that there is a need to develop social semiotic principles for classifying lexis 
which are not available to us at this time. We are not sure whether these will 
emerge from corpus studies or from the development of reasoned argumentation 
(or some combination of the two). In the meantime we are stuck with the fine 
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tuning enabled by thesauri, dictionaries and manual text analysis as attitude is 
further explored. (p. 58) 

This provides me the rationale to use it as a tool but to use the tool as I see fit—and to 

critique the tool’s limitations or shortcomings.  

4.2.2.  Issues with the Attitude Model 

The Attitude Model includes judgements of people, appreciation of things, and 

affect. The three categories are not hierarchical, rather are located as three categories 

within Attitude, despite the mismatch of affect with the other two categories. In their 

introduction to the section on Attitude, and prior to their more detailed definitions of the 

three regions (Figure 10), Martin and White (2005) referred to these three regions as 

emotion (affect), ethics (judgement), and aesthetics (appreciation), with emotion at the 

heart of the regions (p. 42).  

 

Figure 12.  Regions of Attitude. Adapted from The Language of Evaluation: Appraisal in 
English by J. R. Martin and P. R. R. White. Copyright 2005 by Palgrave Macmillan. 

 

As this diagram indicates, perhaps in their model, rather than listing them as three equal 

regions, judgement and appreciation should be nested within affect. 
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Also, Martin and White (2005) concluded the section on affect with another 

hedge, noting that the examples are not exhaustive but provide a range of meanings and a 

grade to the depth of feeling (p. 50). While the categories within SFL are meant to be 

operate interactively, they conclude their classification of affect by pulling out the 

gradability of the emotions within category six, dis/satisfaction and un/happiness without 

noting the reason for using one category with only one other. This could be confusing as 

the six categories are outlined as distinct categories. To make sense of their discussion, 

one must interpolate the interactivity of the categories (see figure 7). Also, gradability is 

one of the separate categories within Appraisal so, using Martin and White’s (2005) 

model, gradability turns up as two categories and one process, at the same time.  

Martin and White (2005) explained how “mood” can help shape judgements of 

normality (he’s often naughty; it’s normal, usual, peculiar, for him to be naughty), ability 

(he is able to go, he’s healthy enough, mature enough, clever enough, to go), or tenacity 

(I will go, I’m determined to go). Of course, they also explained how mood can also 

shape veracity (he’s naughty; he’s certainly naughty) and propriety (you should go, it’s 

expected you will go). While these examples are drawn directly from the ones provided 

by Martin and White (2005) to define these categories, it is clear that the judgements of 

veracity and propriety could be oral and could be construed as gossipy in nature, despite 

Martin and White’s (2005) definition that judgements of social esteem (normality, 

capacity, tenacity) are normally oral and judgements of social sanction (veracity and 

propriety) are normally codified and written. These examples do reflect rules or norms 

but hardly appear as codified edicts. This is an example of the complexity of structuring 

and categorizing the dynamic nature of language. 
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Finally, SFL is also critiqued for overuse of terminology and diagrams, and for 

being extravagant and unscientific (Butler, 1988). I agree with those critiques but also 

agree with Kilpert (2003) who claimed: “It has enlarged our current picture of language 

by foregrounding motifs of opening up, expanding and seeing things from multiple 

perspectives and, by thus bringing in elements that a parsimonious orthodoxy sidelines, it 

has broadened the scope of linguistics inquiry and enabled the discipline to extend its 

sphere of influence and to speak to the needs of the consumer” (p. 160). In this case, I am 

the consumer and using the model to help identify the very tenuous, complex, and yet, 

essential aspects of teaching and learning—the attitude, and the important modern 

problem of how to teach a particular subject a particular way that was developed in a 

different time and culture.  

4.3. Conclusion 

 Given the complexity of attitude, teaching and learning, and culture, there is no 

perfect, or infallible, way to approach this problem. But like teaching and learning, the 

gathering of assessment data, the running of a public school system, or academic 

research, this study will use the tools currently available, that being SFL, to do the best 

possible, given the complexity of human relationships and values.  

These first four chapters outlined the historical and theoretical perspectives with 

regards to this investigation. The next four chapters will take on the more practical 

aspects, beginning with an outline of the research design.  
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5. METHODOLOGY: PRACTICE 

  

Figure 13.   “Untitled”, Lee Krasner, 1949 © -Krasner Foundation / SODRAC (2016)5 

 

This work is part of Krasner’s Little	Image	series of the late 1940s, which 
she began soon after she and her husband, Jackson Pollock, moved from 
New York City to Springs, New York, on Long Island. Working in a small 
bedroom she used as her studio, she applied thick paint—sometimes 
directly from the tube—in rhythmic and repetitive strokes, giving equal 
attention to every inch of the canvas. Like many of her peers, Krasner 
invented a language of private symbols that implied but did not specify 
meaning. (Museum of Modern Art, 2016, Lee Krasner)  

Copyright available in print version only. To 

view image, go to: 

http://www.moma.org/collection/works/7983

6?locale=en 
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When visiting the Museum of Modern Art (MoMA), I went searching for 

Krasner’s paintings because I wanted to see the work of a woman who lived in the 

shadow of her husband (you will note that even the description of her painting includes 

reference to her husband which, I’m sure, was never an issue for Jackson Pollock, Lee 

Krasner’s husband). That said, when standing in front of her painting, I was instantly 

taken by the complexity and what on first glance appeared to be kind of a hodge-podge. 

However, looking more carefully, the painting is filled with similar, yet different 

symbols, angled in many ways, each contributing to the whole. Here, this can be 

reflective of language use, and sense-making — the individual symbols combined 

uniquely to construct a meaningful, and interpretable whole.  
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The movement of understanding is constantly from the whole to the part 
and back to the whole. (Gadamer, 2006, p. 291) 
 

5.1. Research Design 

One sample of classroom text provides a lot of data for analysis. This study 

involved ten recordings, as well as focus groups, and written text (in the form of journal 

writing). This is a significant amount of data to work with from within the SFL frame. 

Further, real classroom text is much more dynamic and varied than a single purposefully 

written text. The samples provided by Halliday & Matthiessen (2014), and by Martin and 

White (2005), involve only short pieces of written text, drawn for a particular purpose 

such as a news article exemplifying stance, or a speech demonstrating mood.  Real text is 

not so focused or limited. To work with the complexity and bulk of data in my study, I 

have separated the findings into oral classroom text (6.1), written text (6.2), and text 

taken from the focus group (6.3). Before I outline some of the specific issues I 

encountered when applying the model to real text, I will first outline the research design. 

5.1.1.  Participant Selection 

Due to the nature of qualitative research whereby a large amount of data is 

garnered from a small sample, I was quite specific when selecting the participants of the 

study. I wanted to find classrooms with experienced teachers. I thought this would help in 

my analysis because their experience would represent normed or entrenched values. I 

also did not want to confound the analysis with a comparative study and as such wanted 

two similar schools that could stand as somewhat representative of a typical Canadian 

school. The notion of a “typical school” is of course variable, however, PISA data does 

show that Canadian schools score among the highest in the world for equity. Where high 
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achieving countries tend to have a large achievement gap, Canadian schools comparably 

have a very narrow achievement gap (Council of Ministers of Education Canada, 2013b, 

p. 22), demonstrating a consistency from school to school. See Table 2 for a Summary of 

Community Characteristics. 

5.1.2.  School Description and Participant Descriptions 

School 1 is located in a mid-sized community in a small province in Atlantic 

Canada. The municipality had an increasing population of approximately 25,000 people 

with a population density of 419.2 people per square kilometre. According to the last 

Statistics Canada (2011) National Household Survey, the average income was $40,287 

and the average house price is $268,829. At that time, most people were employed in 

health care, retail, public administration, and construction respectively. The 

unemployment rate was 7.8 percent. The grades five to eight school had a mixed Socio-

economic status and a population of 600 students.  

Upon entering the school foyer, visitors encounter a very large banner announcing 

the school as being one of Canada’s Top 20 Schools for 2009. There is also a large 

display of the Honour Roll and the school values: an acrostic for RESPECT 

(responsibilities, equipment, self, peers and others, environment, citizenship, 

teaching/learning). Plaques line the wall, listing the recipients for awards from a wide 

variety of activities such as drama, public speaking, school spirit, band, leadership, and 

science fair. Notably, there was also an award for “Golden Heart.” There was a display 

case and I was surprised to notice that sports or academic achievement in no way 

dominated the awards. Rather, there were different trophies and certificates for 

participation in community events and other achievements such as bridge building or 
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robotics competitions. In a fully inclusive school system (students of all abilities attend 

their local community school), the school had four student assistants, six instructional 

resource teachers, and one full time guidance counsellor. After receiving my research 

outline and request for an experienced mathematics teacher, the principal of the school 

asked the participant teacher to participate in the study.  

School 2 was also located in a mid-sized community in a small province in 

Atlantic Canada. The grades seven to twelve school had a slightly higher Socio-economic 

status than School 1. The municipality had an increasing population of approximately 

7,500 people with a population density of 212 people per square kilometre. According to 

the last Statistics Canada (2011) National Household Survey, the average income was 

$44,837 and the average house price was $332,268. At that time, most people were 

employed in sales and service; business, finance and administration; trades and transport; 

public administration; and management respectively. The unemployment rate was 

7.0 percent. The school has a mixed Socio-economic status and a population of 720 

students.  

The front doors at School 2 open to a long wall of class photos. Off to the right, in 

an alcove leading to a stairway, there was a glass case with trophies, plaques, and awards 

for activities ranging from fundraisers (head shaving), science fair awards, citizenship 

certificates, and plaques for participation in events such as model boat and bridge 

building. There were also teacher awards, including the Prime Minister’s Award for 

Teaching Excellence, notably awarded to the teacher that was involved in my research. 

As with School 1, there was also an honour roll and awards for academic excellence. 

When asked for the school motto, as with School 1, the secretary didn’t know if there was 
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one but while I was looking at the trophy case, she discovered “Excellence – Through 

Growth in a Caring Environment” on the letterhead (School 1 couldn’t locate a motto but 

was sure there was one). When she gave it to me she said “No one knows it though.” In 

our conversation about the diversity of the awards in the display case, her response was 

“Yes, we do a bit of everything here. We are very proud of our school.” The province 

within which both schools are located has only one school district and again, it is a fully 

inclusive school system. School 2 had three student assistants, five instructional resource 

teachers, and two guidance counsellors (possibly reflecting the needs of the high school 

population). The teacher was selected through word of mouth when requesting an 

experienced mathematics teacher. Table 2 provides a summary of the demographics of 

the two schools in comparison to the Canadian average: 
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Table 2. Summary of Community Characteristics 

 Canada School 1 School 2 
Total Population 32,852,325 24,475 7,330 
Canadian Citizens 
Immigrant Status 
• Non-Immigrant 
• Immigrant 

94% 
 

78.3 
20.6 

99.8% 
 

98.5 
1.5 

99.2% 
 

98.4 
1.6 

Generation Status 
• 1st Generation 
• 2nd Generation 
• 3rd Generation + 

 
22 

17.4 
60.7 

 
1.7 
2.5 
95.8 

 
1.9 
2.0 
96 

Visible Minority 19.1 0.6 0.3 
Religion: 
• Christian 
• No Affiliation 
• Other 

 
67.3 
23.9 
8.8 

 
94.1 
5.7 
0.06 

 
94.1 
5.6 
0 

Education (age 15+) 
• No Certification 
• High School or 

Equiv. 
• Post Sec. 

Certification 
§ Trades 
§ College or diploma 

 
20.1 
25.6 
54.3 

 
10.8 
22.6 
20.9 

 
20 

23.6 
56.4 

 
15.7 
26.9 
13.8 

 
15.1 
27.9 
57.1 

 
11.9 
26.2 
19 

Labour Stats 
• Participation Rates 
• Employment Rate 
• Unemployment Rate 

 
66 

60.9 
7.8 

 
68.7 
63.3 
7.8 

 
73.3 
68.2 
7.0 

Top Five Occupation 
Types 

sales & 
service 23.1 

business, 
finance, admin 16.5 

trades, 
transport 14.4 

educ., law, 
social, govt. 11.7 

management 11.2 
 

sales & 
service 22.0 
trades, 

transport 19.4 
business, 

finance, admin 17.1 
educ., law, 

social, govt. 11.2 
natural & 

applied 
sciences 8.3 

 

sales & 
service 19.8 

business, 
finance, admin 19.7 

trades, 
transport 16.7 

educ., law, 
social, govt. 11.3 

management 10.6 
 

Average Value of 
Dwelling 

$345,182 $268,829 $332,268 

Average Income $40,650 $40,287 $44,837 
Note. Statistics from National Household Survey (NHS) Profile 2011 by Statistics 
Canada. Retrieved from https://www12.statcan.gc.ca/nhs-enm/2011/dp-
pd/prof/index.cfm?Lang=E 
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5.1.3. The Classroom Context 

At School 1, the teacher and I selected the grade 8 class after determining it was, 

according to the teacher, the most average class in that classroom teacher’s schedule. It 

was also the teacher’s homeroom making it easier to distribute and collect permission 

forms. There were 14 boys and 12 girls; eight students with exceptionalities and four with 

instructional resource teacher support. The research began in March of the school year so 

classroom routines and expectations for classroom interactions were well established. 

The relationship between the teacher and the students was cordial and discipline was 

never a problem. The method of instruction was predominantly question and answer and 

involved teacher modelling interspersed with students presenting their solutions from 

their desks (situated in rows), or on the electronic whiteboard. Questions were invited and 

students generally remained on-task, working at their desks, for the entire 50-minute 

class. One of the five lessons involved the students working in pairs with algebra tiles.  

At School 2 the teacher and I selected the grade eight class after determining it 

was a typical grade 8 classroom. It was also the teacher’s homeroom making it easier to 

distribute and collect permission forms. There were 13 boys and 10 girls in the class. The 

research began in October of the school year so classroom routines and expectations for 

classroom interactions were still being established. The relationship between the teacher 

and the students was what I would characterize as light and even entertaining. The 

teacher told many personal stories, which the students seemed to have fun with, and 

conversation was unrestrained. Two different lessons began with the teacher placing a 

purple gorilla on the desk of a student with a birthday (the monkey sang the Beatles 

Birthday song). While several students would often speak at the same time and call out to 
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each other in class, the conversation was generally mathematics related and discipline 

was not a problem. While the teacher used question and answer methods of teaching, 

each lesson was very different. While the students were also sitting in desks, in rows, in 

the five lessons I recorded, activities included kinaesthetic activities like students pacing 

number lines on the floor; online instructional videos; testing using paddle boards; 

students interacting with the electronic white board and each other while working on 

problems on the whiteboard; worksheets and textbook work, completed independently, in 

pairs, and small groups. The teacher was also experimenting with the flipped-classroom 

idea and had students working on lessons at home through online tutorials that he had 

created. 

5.1.4.  Positioning of Researcher and Participants 

When regarding relational attributes within the classroom, it is also important to 

note the relational position of myself as researcher. When doing educational research, 

Wagner (J.) (1997), outlines three approaches or forms of cooperation between 

researchers and practitioners: data-extraction agreements, clinical partnerships, and co-

learning agreements. Each form reflects the different pragmatic, moral, and political 

expectations for participants (teacher as research subject, collaborator, practitioner-

researcher) and is suggestive of the different authority relationships between the 

researcher and practitioner. As well, each form varies with regards to the implications for 

supporting educational research and reform. While this research is embedded in 

considerations of power relations, the research design positions me as researcher, and the 

teacher and students, as the research subjects. While attempts were made to position the 

teacher and students differently from their traditional roles within the classroom, and 
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allow for individual voice through the journals, interviews, and focus groups, there was 

no question that I was researching them as objects even though my research question 

regards systemic issues and is not about them, it is about what they say.  

5.1.5. The Data 

My data set consists of textual analysis drawn from different interactions in two 

classrooms. The data includes five recorded lessons from each classroom, journal entries 

from the teachers and students, teacher interviews, and student focus groups. Due to 

scheduling, in School 1 the recordings took place over two months in the spring: two 

consecutive classes prior to Easter break, and three consecutive classes following spring 

break. In contrast, the recordings from School 2 consisted of five consecutive classes, 

recorded over two weeks in the autumn. As noted above, an unavoidable issue in using 

SFL in classroom contexts is the position it places both the researcher and the 

practitioner. SFL requires raw transcribed text and expertise in the method in order to 

analyze the text. This inherently places the teachers and students outside of the research, 

and as the object. To navigate the problem of objectifying the teachers and the students, 

at least somewhat, for each class I included teacher and student independent journals, a 

teacher interview, and a student focus group for each classroom context to provide a 

means for the teachers and students to have some agency within the study.  

Within the qualitative tradition, the three-part data gathering process (classroom 

recordings, journals, interviews/focus groups) was integrated and emergent to allow for 

shifts once I entered the classrooms; this is particularly relevant to the data gathering 

during the interview and focus group components of this research. While the 

characteristics of focus groups varied from the groups answering a set of the same 
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questions to generating questions based on the interaction within a group (Flick, 2007, 

p. 2), the purpose of extending the interview component into focus groups was to allow 

the participants to explore perspectives as they operate within a social network, to 

generate their own questions, and to pursue their own priorities in their own vocabulary 

(Kitzinger & Barbour, 1999, p. 22). In both classes, the interview and focus group 

followed the classroom recordings.  

Throughout the study, both teachers and all students were issued journals (from 

the time of transcription to the end of the focus group component). Students were given 

the opportunity to write in their journals before and after each recording session and 

focus group. Teachers could choose to write in their journals at any time. With each new 

entry, both teachers and students were given prompts and the option to ignore them if 

they choose. All journals had the research questions glued onto the front page, and the 

students and teachers were instructed that they could write about whatever they liked as 

long as their writing related to the research questions. The prompts referred to the 

research questions, affective and relational type questions, and questions regarding the 

purpose and use of mathematics (see Appendix A). The purpose of the journal reflections 

was to allow for differentiation, to allow both the teachers and the students to reflect in a 

different format, which for some will be more suitable than the interviews or focus 

groups. Teachers could choose to answer the same questions as the students, and students 

and teachers could respond to the prompts as they choose: with one long entry, several 

short entries, or a combination of short and long entries. The journal writing was ongoing 

throughout the research study, allowing for reflections outside of the set times and set 

topics.  
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Social semiotics regards the multimodal aspects of communication and includes 

gestures, pictures, artifacts, and silence, for example (Björklund Boistrup, 2010; Van 

Leeuwen, 2005). Although this research does not include a consideration of social 

semiotics, I recognize the totality of communication that extends beyond text. For this 

reason, video recordings and collections of student and teacher work served as secondary 

support for the interpretation of text (see Table 3). 

Table 3.  

Data Collection Overview 

1. Observe/record/film lesson  
• Five lessons each from two different classrooms 
• Transcribe text 
• Text analysis (SFL and CDA) 

2. Student journals 
• Five set opportunities to write in journals with option to pick up journal outside 

set times. 
• Prompts were provided for each set journal entry opportunity (students and 

teachers were not required to follow prompt). 
• Both teachers and students kept journals. 
• Text analysis (SFL and CDA) 

3. Focus Groups and interviews 
• One teacher interview per classroom; one focus group session per classroom. 
• Questions were both set in advance (see Appendix A and emerged from 

discussion. 
• Text analysis (SFL and CDA) 

 
5.1.6.  Ethics 

As this study involved middle school-aged children, parental permission was 

garnered prior to any student participation (see Appendix D). The permission form 

included permission to audio and video record in class. Parents were also asked to grant 

permission for their children to participate in focus groups, journal writing, and any 

written text to be admitted as part of research. Parents and students were provided the 

option to opt out, in which case, the recording devices were set up in a place that allowed 
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for blind spots. All participants (teachers, students, schools, and parents) were given 

information with regards to the intention of the research (the research questions), and the 

process (transcripts, video, journaling, and focus group sessions). 

5.2. Using the SFL Model for Classroom Text 

According to the SFL model, language presents itself as text (as a spoken or 

written system), as sound, as structure (configurations of parts), and as a resource 

(choices among alternatives). Within the structure of language, each part is distinctive 

and a functional feature of the structure of that language as a whole. For example, clauses 

are made up of one or more groups, which are made up of one or more words, which in 

turn are made up of one or more morphemes—and all operate to produce (and reproduce) 

meaning. In the tree loses its leaves in the autumn: the tree, loses its leaves, and in the 

autumn are three groups. In the autumn is made of three words, and each word is made of 

one or more morphemes. These structures provide choices and those choices shape and 

are shaped by context. Language is then a resource and, within the different interacting 

dimensions (see Table 4), provides a range of choices. The following is an overview of 

this system: 

Table 4.   
Language Dimensions and Rank Orders  

 Dimension Principle Orders 

1. Structure 
(Syntagmatic Order) 

Rank Clause~goup/phrase~word~morpheme (lexicogrammar) 

Tone group ~foot~syllable~phoneme (phonology) 

2. System (Paradigmatic 
Order) 

Delicacy Grammar~lexis (lexicogrammar) 

3. Stratification Realization Semantics~lexicogrammar~phonology~phonetics 

4. Instantiation Instantiation Potential~subpotential/instance type~instance 

5. Metafunction Metafunction Ideational [logical~experiential]~ interpersonal~textual 
Note. Adapted from Introduction to Functional Grammar by M. A. K. Halliday and M. I. M. Matthiessen. 
Copyright 2014 by Routledge. 
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When analyzing a text, the clause is the basis of analysis and is what construes the 

meaning. Clauses are simultaneously organized as a message and an interactive event 

involving the speaker (or writer) and the audience, the act of speaking, and the role 

adopted by the speaker (while assigning the listener a complementary role). The results 

analysis relies on clauses extracted from classroom conversation, in particular, clauses 

that emote attitude (affect, judgement, appreciation).  

5.2.1. Working with the Oral Text 

To begin the analysis of oral text, first I identified clauses that appeared to express 

an attitude. Then I identified the subject of the attitude. These decisions were not always 

straightforward. For example, when the teacher would say, that is excellent, is the 

mathematics the subject of the attitude, or is the student the subject of the attitude? The 

following sections outline some of the issues I encountered when trying to make the 

model fit to real classroom conversation, and the decisions I had to make to ensure 

consistency. 

Systemic Functional Linguistics, and more particularly the Appraisal model, is 

drawn from a different discipline and was designed for the purposes of linguistics. As 

such it lacks extensive testing in real conversation and real contexts (see section 4.1.6). 

Also, the purpose of the model is to understand language systems, whereas I used the 

model to disaggregate language to understand a cultural system (the teaching and 

learning of mathematics). As a consequence, the model was helpful but limited, and 

arriving at a determination of the judgements and appreciations occurring in a classroom 

involved a number of contingencies.  
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First, when applied to real classroom conversation, the definitions of affect, 

judgement, and appreciation, limited the richness of communication. The examples 

provided by Martin and White (2005) in their rendering of the system of attitude were 

based on text selected to emphasize a particular point or points. The following is a small 

sample of the examples used:  

 Figure 14.  Attitude defined by examples. Adapted from The Language of Evaluation: 
Appraisal in English by J. R. Martin and P. R. R. White. Copyright 2005 by Palgrave 
Macmillan. 

 
 
The model does provide allowances for the complexity of text as Halliday (1985) 

specifically names the interplay between the realisation of the interpersonal, textual, and 

ideational as metafunctions so as to avoid simplifying language into the functions. 

However, while they also note this complexity, Martin and White (2005) use specific 
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examples and a tally table to separate language into categories. As outlined, and true to 

the intent of the model, categorizing text into these distinct uses in the classroom posed 

problems due to the dynamic nature of language use. The next section outlines my 

method of working with this complexity by analyzing the text three separate times and 

the following section outlines this process. 

5.2.2. The Process of Categorizing Oral Text 

When doing the analysis, I first went through the text on paper looking for and 

identifying clauses that construed affect, judgement, and appreciation. I underlined those 

clauses, and then completed the table, analyzing each instance to identify the appraiser, 

the subject of the appraisal, whether the appraisal was positive or negative, and the type 

of appraisal (see figure 15). 

 

Figure 15.  Sample text analysis (Class A, recording 4): First Analysis 
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I went through all of the classroom texts using this method, and then I started again, and 

did the same process electronically using an Excel spreadsheet (see Figure 16). I again 

went through and highlighted all the evaluative statements in red, then categorized them.  

 

Figure 16.  Sample text analysis (Class A, recording 4): Second Analysis 

 

I then synthesized the first, paper version with the electronic version, printed it, and read 

it through making changes and notes. In this third analysis, shown in the sample below, 

instance 8 (you are right) was recorded as a teacher making an appraisal of the student’s 

capacity (the note originally questioned if he was judging the student’s capacity or 

dependability) positively.  

 

Figure 17.   Sample text analysis (Class A, recording 4): Third Analysis 

This process continued through lessons 2, 3, and 4 for both classes.  
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5.2.3.  Issues with Categorizing Oral Text 

As noted in the above example, the categorization of real conversation wasn’t 

always clear because the word choices could reflect multiple meanings (homonyms). For 

example, when a teacher says alright, it could mean that the piece of work is good, or it 

could mean that the work wasn’t good. Alright could be used as a marker to begin an 

explanation of how to fix the work or it could also be used to start a conversation or stop 

a noisy classroom. I have elaborated on this phenomenon using alright as an example 

(Godfrey, 2012). The following exemplifies the contingent nature of classifying 

judgements into distinct categories: 

Teacher: I need to add four to the other side to keep it . . . balanced because if I 
put something on one side and don’t put it on the other side, is it 
going to be balanced? 

Student: No. 
Teacher: No, so if you were doing this on your desk what can you do with these 

tiles? 
Student: Take them away. 
Teacher: Take them away but I can’t do that so what do I have to do? 
Student: Draw the bubbles. 
Teacher: So four of the positives will cancel out four of the negatives and they 

are gone. What happens over here? 
Student: two negatives. 
Teacher: two negatives cancelled out . . .? Two positives and how do I show 

that with my equation?  
Student: Uh. 
Teacher: What do I do? I started out with 2 M – 4, what did I do? 
Student: You added four. 
Teacher: I added four. 
 
This is a typical exchange between a teacher and a student. With the exception of 

the last sentence, every time the teacher speaks she is making a statement at the same 

time as she is asking a question. In order to make the statement, she has already made 

many judgements. She has determined if the student understands the content and is 

paying attention, and she is judging the outcome in advance of her question as her 
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questions are initiating a particular response. In analyzing this exchange, it is clear that 

nearly every utterance by the teacher and student involve a multitude of judgements. 

Many of the questions teachers ask are what Davis (2001) calls “teacherly”—the 

question springs from a position of authority and there is a correct and known response 

(p. 18). Responses involve many different attitudes. For example, here the student is 

giving the response the teacher wanted. When that happens, the teacher is judging both 

the student's capacity and dependability, as well as the quality (reaction) and composition 

of the mathematics.  

In this example, the teacher is expressing an attitude as to the interval required 

given a set of coordinate points to graph:  

Teacher: So if that is the case, going up by ones on the bottom should be just 
fine.  

 
Here the teacher is making an appreciation of the process of plotting points but does this 

fall within the category of reaction (the impact or quality of the math), composition 

(whether the contents hang together or are complex), or is the teacher making a valuation 

(the worthiness)? This problem of categorization is partly why Halliday (1985) uses the 

word “system” because, as he stated, all of these functions of language can occur 

simultaneously.  

This next example highlights this dynamic process: the variety of resources in 

language, the complexity of attitudes that take place in a lesson, and students’ capacity to 

understand the different meanings held within them (for example, is she judging me or 

my work?):  

Teacher: You are good here. Let me see. Okay, you, excuse me, see you have 
the right spacing here and two here. All you have to do is take this 
and just shade this line here and that would fix that. That’s good, 
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that’s good, let me see. You are going up by ones for the hours cause 
other than that they’re going to be squished right together. That’s 
good. Let’s see. Some of you are forgetting to label your axis. Good. 
Make sure you do that please. Good, good, good. See here, one space. 
That’s two spaces. They need to be equal so that one has to be over 
here and two would have to be here. Good, you did that same thing, 
Good. From here to here is one space and here to here are two 
spaces.  

In order to use the model to glean information as to the judgements taking place 

in the classroom, I had to make decisions based on the context (how the clause was 

embedded in conversation, the mood and tone of the conversation, and even my 

perceived understanding of the speaker and the listener). Interpreting these delicate 

differences, I had to decide what I understood to be the best fit for categorization. I 

decided that the subject of the judgement of the interval quote above was mathematics 

and the judgement was about the appropriateness of the method. Therefore, the best fit 

for these types of judgements was Composition (balance or complexity), my rationale 

being that the teacher was judging the appropriateness of the composition of the labelling.  

5.2.4. Issues with Identifying the Subject of the Judgement 

Identifying the subject also presented difficulties. For example, in some instances 

it is clear when the teacher is expressing an attitude towards the mathematics and in 

others it is less clear. In this example, it is unclear: 

Teacher:  Okay, so we are going to our equation. We have to figure out how 
many hours they were out and that will tell us how much money is left. 
So what if we don’t go out at all? 

Student:  Zero. 
Teacher: Nope. 
 

Is the teacher expressing an attitude towards the mathematics or towards the capability or 

tenacity of the student? Subtle differences within the clause provided clues such as in this 

example where it is clear that the teacher is judging the work: 
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Teacher: That looks fine. 

The use of the word that identified the subject of the appreciation: the student’s work. Or 

did it? Could it also reflect the teacher making a judgement as to the normality of the 

student through their work that conforms to the norm? In this next example, on first 

glance, the teacher is expressing an attitude about the student but she is also expressing 

an attitude towards the quality of the mathematics—the vagueness (composition): 

Teacher: Okay. So the time and the money. We are comparing how many hours 
they are out. Now you could say T for the time there they are out. I 
used H for the hours they are out. And what is that being compared 
to? 

Student: Money. 
Teacher:  I need you to be more specific. 
 

Here it is clearer that the teacher is expressing an attitude about the capacity of the 

student: 

Student: Miss, I got ten hours. 
Teacher: They can go out for ten hours. You are right. They can go out for ten 

hours. 
 

In the second example, the student is initiating the exchange and indirectly asking for 

confirmation of the correctness of her answer. The teacher responds by sandwiching her 

affirmation of the correctness between two sentences that repeat the student response, 

highlighting it is the response that is correct.  

5.2.5.  Issues with Categorizing Student Attitude 

The above examples highlighted the complexity of categorizing the different 

instances of teacher judgement. Categorizing the judgements made by students involved 

different complexities. When students are engaged in the process of answering a 

question, they use their knowledge of skills and their experiences with mathematics to 

understand the teacher’s question, and then apply their knowledge, skills, and experiences 
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to process and solve the problem. To answer (out loud), in addition to their appreciation 

of the question (making a valuation of it, reacting to the question, and evaluating the 

composition), students have to judge their own capacity, tenacity, and normality to risk 

answering out loud in front of their peers. As a consequence, any response to a question 

also implicitly falls within affect—there is an emotional risk involved in the possibility of 

humiliation in front of your peers (Jansen, 2008).   

5.2.6.  Positive and Negative Attitudes 

The text was also evaluated as to being positive or negative in intent. For 

example, in this interaction, while the student responds with no, their intent is agreement, 

so is a positive response.  

Teacher:  I need to add four to the other side to keep it balanced because if I put 
something on one side and don’t put it on the other side, is it going to 
be balanced? 

Student:  No. 
 
Sometimes the intent was clear You should be able to get this done in fifteen 

minutes (a judgement of their potential or tenacity), but it wasn’t as clear if the intention 

was positive or negative. In this case, this seems positive but is the teacher actually 

saying this because he suspects the students will fool around and not get it done? 

Interpretation of intent was tricky. For example, when the teacher says some of you are 

moving a little bit ahead of me, I decided that he was implying a judgement of positive 

capacity of some. Or: 

Teacher: Patrick, it will help you for what you know or what you think you 
know for what you can do with those numbers, so bear with me.  

 
Here the teacher is trying to get the attention of a student who was complaining about 

learning a new kind of model, which to him only seemed to complicate his understanding 
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of the concept. In his response, the teacher responded to the complaint (what you think 

you know) with an implicit negative judgement as to the student’s capacity and/or 

dependability.  

5.2.7.  The Model and the Exclusion of Mathematical Judgements 

Finally, when teachers ask mathematical questions, they are expecting students to 

combine their knowledge and skills to arrive at a mathematical conclusion. For example: 

Teacher: I would go up by ones by hours and that would be fine. And then I 
could go up by fives for my money. What is the maximum amount I 
need to go up to? 

Student: fifty. 
Teacher: fifty? Why? 
Student: Because they got fifty dollars for the day. 
Teacher: Got fifty dollars to start with, that is all I got. So dependent is the 

money left, if you wanted to you could just label it as M right there.  
 
Based on the model I was working with, I had to make a determination that 

judgements involving synthesizing knowledge and skills and coming to conclusions don’t 

fit the model. To answer the teacher’s questions, students have to evaluate their own 

capacity, tenacity, and normality, and make judgements as to the composition, quality, 

and worthiness of their theory or model. For example: 

Teacher:  Instead of direction, what do you think the sign is for withdrawal? 
John? 

Student: Negative. 
Teacher: Why would you think negative?  
Student: You’re taking away. 
Teacher:  Because you’re taking away, right. You’re having less. So, for deposit 

Andrew?  
Student: Oh. 
Teacher:  What would the sign be?  
Student: Positive.  
Teacher:  Why positive?  
Teacher:  Why would it be positive Patrick?  
Student: You’re putting something in. 
Teacher:  You’re putting something in. 
Student: You’re adding to it.  
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Teacher:  You’re adding to it. You want to put that in your bank account? 
Student:  Oh yeah. 
 

Here judgements are made throughout the exchange, however, there is not one example 

of a judgement that would fit the model. The judgements are mathematical and not about 

a person. While the judgements are about something, the mathematics, they are not about 

whether the person liked the mathematics or even if the person appreciated the 

complexity, composition, or worthiness of the mathematics. There is no attitude. The 

judgements made are based on knowledge and skills (knowledge of mathematical 

content/ideas and how that content can be manipulated), and judgements about personal 

capacity to do the question within the context of the classroom—and the judgement is 

neither positive or negative in intent—it just is (being correct or incorrect isn’t the same 

meaning as positive or negative. Correct or incorrect is how the response is then judged).  

In order to work through these issues, I went back to the framework to where 

affect, judgement, and appreciate reside: attitude. I interpreted the intent to determine 

whether attitudinal clauses counted as judgements or appreciations (with affect mixed in). 

For example, in this exchange it is clear that the response is not an attitude; rather, the 

student is responding to a question and sharing her knowledge. 

Teacher: And if we use big numbers with tiles . . .? 
Student: It gets too complicated. 
Teacher: It gets too complicated. 
 

While It gets too complicated could be an attitudinal statement in other contexts, in this 

instance it is not, it is a statement of fact with regards to how a model (algebra tiles) 

operates. In this instance, no attitude is expressed. If I were to include all of these kinds 

of judgements, I would also have to include every response to every question. Where 

indeed a judgement is made in each case (in this instance, the judgement was how the 
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model works best), there is a difference between real attitudinal clauses and mathematical 

responses. 

5.2.8. Working with the Written Text 

The study of language in mathematics is complicated by multiple meaning-

making (semiotic) systems: oral and written language, symbols, diagrams, and graphical 

representations. While this study is only concerned with written and oral text, the text is 

drawn from different sources (oral classroom conversation, journals, and focus groups) 

and in comparison, each form exhibited a different register and different expressions of 

attitude. In this study, although I was only looking at text, the changing context (busy 

classroom setting, private journal writing, small group conversation) impacted the 

register. The register in the written, personal journal was different from the oral 

classroom text as revealed in the analysis of the journal entries. 

Working with written text involved the same analytical perspective on text as the 

oral analysis but the written text was much easier to work with than oral text. Using the 

same classification of judgements and appreciations, the written text was more directed 

because the text consisted of responses to specific questions formed to glean specific 

attitudes. As a result, the analysis involved a lot of sorting into themes. This section 

outlines this process. 

In Class A, 26 students completed the journal portion of this research, 12 girls and 

14 boys. In Class B, 20 students completed the journals, 10 boys and 10 girls. Students 

were issued journals that included writing prompts for each writing session (see 

Appendix A). Although students had these prompts, they were told that they could 

choose to write on anything if it related to the research questions, which were glued to the 



 

110 

inside front page of the journals. While their responses were sometimes too vague to be 

included, all students in both classes responded to the prompts only (not one of them 

wrote directly in response to the research questions). All of the responses were 

transcribed into an Excel spreadsheet and all clauses of judgement were identified.  

5.3. Conclusion 

While there were a number of decisions that had be made in order to apply the 

model to the classroom context, SFL provided a method of revealing judgements and 

values both quantitatively (e.g., there were more instances of judgement than 

appreciation), and qualitatively. The next chapter outlines these results.    
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6. FINDINGS 

 

 
 

Figure 18.   “On the Deck”, Malcolm Morley, 1966 © Metropolitan Museum of 

Art/Malcolm Morley/Sperone (2016)6 

 
Wishing to emphasize the artificiality of the camera’s vision, Morley began to 
paint highly photorealistic canvases wherein every inch of the surface was 
accorded the same degree of detail and focus. The source of this image, of 
bourgeois leisure is a brochure for a Dutch cruise line. He used a grid to 
systematically enlarge the image, often painting upside down in order to 
reproduce it as accurately as possible and to avoid the addition of his own 
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aesthetic distortions or stylizations (Metropolitan Museum of Modern Art, 2016, 
Malcolm Morley). 
 
In this painting everything is in focus, which emphasizes the artificiality of the 

camera’s vision. This painting was the reason I decided to include art in my dissertation, 

as a reflection of assessment practice in schools. This painting brought me back to the use 

of criteria and how words are imperfect in naming things. When we name things, we 

make them something and we make them take on other meanings of the word. We make 

things solid but miss the spaces between. I wondered: Could a photo allow individual 

interpretation, free from the author’s naming? No, as this painting demonstrates, even a 

photo focuses. The viewer is directed, persuaded, enlisted.  
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Language is never neutral. (Freire, 1970) 

 

The following chapter first outlines the results of the analysis using SFL to sort and 

categorize the oral text. I then highlight what this analysis reveals about the attitudes 

expressed in the classroom, and conclude with an analysis of the students’ commentaries 

in their journals and their conversations during the focus groups.  

6.1. Findings: Oral Text 

Tables 6 to 11 outline the attitudinal stances in each classroom during the lessons 

analyzed. Positive instances are black and negative instances are red, or are a lighter 

shade if printed in black and white. For example, the ‘7’ in Table 5 represents the seventh 

time an appraisal was made in the second recording of Class A. It was a positive 

appraisal of composition (balance) made by the teacher when she compares a negative 

variable to a previous positive example and says is not very different is it? 

Table 5.   

Instances of Appraisal Categorized: Class A, second recording. 

Judgement Appreciation 
A2 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm 6 

cap 1,8,9,10,13,15, 
16,19,21,22,18,29, 
30,31,32,33,34, 
35,36,40 

ten 11,12,14,17, 
22,24,25,26 

 

ver  
prop 20,27 

 

imp  
qual  

 

bal 2,3,4,7 
comp 18 

 

 

Student norm  
cap 23,38,39,41 
ten  

 

ver  
prop  

 

imp  
qual 5 

 

bal  
comp  
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Table 6.   

Instances of Appraisal Categorized: Class A, third recording. 

Judgement Appreciation 
A3 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm  

cap 2,3,4,9,10,12, 
13,18,19,20,25, 
26,27 

ten 6,17,21 
 

ver  
prop  

 

imp  
qual 7,8,11 

 

bal 14,15,16,22, 
23,24 

comp  
 

1 

Student norm  
cap 5 
ten  

 

ver  
prop  

 

imp  
qual  

 

bal  
comp  

 

 

 

 
Table 7.   

Instances of Appraisal Categorized: Class A, fourth recording.  

Judgement Appreciation 
A4 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm  

cap 1,2,3,5,6,7,8,9, 
11,12,13,14,15, 
16,19,20,23,24, 
25,28,30,31,32 

ten  
 

ver  
prop  

 

imp  
qual  

 

bal 10,21,26,
27 

comp 4,29 
 

 

Student norm  
cap  
ten  

 

ver  
prop  

 

imp  
qual  

 

bal 17,18,22 
comp  

 

 

 

Table 8.   

Instances of Appraisal Categorized: Class B, second recording 

Judgement Appreciation 
B2 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm 12 

cap 2,11,18,20,24, 
27,30,35 

ten 6,16,28 
 

ver  
prop  

 

imp  

qual 1,5,8,15, 
19,32 

 

bal  
comp 4,7 

 

3,33,34,37,41 

Student norm  
cap 17,22,25,29, 

31,39,40 
ten 14 

 

ver  
prop  

 

imp  
qual 26,36 

 

bal 21,23 
comp 9,10,13 

 

38 
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Table 9.  

Instances of Appraisal Categorized: Class B, third recording 

Judgement Appreciation 
B3 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm 2,4 

cap 8,15 
ten 11,12,14 

 

ver  
prop  

 

imp  
qual  

 

bal  
comp 18 

 

15 

Student norm 6,7 
cap 3,9,10,13,16 
ten  

 

ver  
prop  

 

imp  
qual  

 

bal  
comp 17 

 

 

 

Table 10.  

Instances of Appraisal Categorized: Class B, fourth recording 

Judgement Appreciation 
B4 Social Esteem Social Sanction Reaction Composition Valuation 
Teacher norm 6,13,14 

cap 5,24,29,33, 
34,35 

ten 37,42,45 
 

ver  
prop  

 

imp  
qual 40,46 

 

bal  

comp 
1,3,4,7,9,11, 
12,15,18,21, 
22,28,30,41 

 

17,20,25, 
44,47 

Student norm 36 
cap 8,16,31,32, 

38,39 
ten  

 

ver  
prop  

 

imp  
qual 27,43 

 

bal  
comp 2,10,26 

 

 

 

6.1.1. Appraisal Revealing Judgements of Capacity 

Once organizing the data into the tables (Tables 6 through 11), the first thing I 

noticed is the number of judgements of capacity that occurred during the lessons. 

Judgements of capacity include teachers judging students’ ability and students judging 

their own or another’s ability. In both classes, but in particular, Classroom A, there was a 

lot of judging of ability. Examples of such judgements include you are correct, good 

work, etc. They also included clauses such as she is ahead of me, you’re getting there, 

you’re good, or less explicit judgements such as for some of you that [using the model] is 

a long way off, or you should have kept the examples up there, or even I can’t do this.  
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An important consideration here is that judgements to arrive at an answer to a 

mathematical question do not fit the model (see 5.2.6.), and I’m certain if they did, those 

judgements would be predominant. The following is a typical classroom exchange that 

demonstrates this.  

 
Teacher: 

So, we started out with two groups of A.  Now, that meant two 
groups of A, 2 A, two groups of two make four. So, our first set 
really takes care of one of the steps in the equation for me 
immediately.  So if I wanted something for A, what do I need to 
do now? 

Student: You need to subtract four 
Teacher: I need to subtract four, that is exactly right.  So how do I show 

on your desk, you can’t just pull them away, can you?  What do 
we need to do on paper to show that? 

Student: Circle with an arrow? 
Teacher: Yes, circle it, gone.  Circle it, gone.  Whatever you do to one 

side of an equation, you must do to the other.  If I take four from 
one side, I need to four from the other.  So I have 2A+4, I 
started with and I need to subtract four.  I started with six and I 
need to?... subtract four.  So what am I left with now? 

Student: two 
Student: 2A 
Teacher: 2 A’s and so I have one, 2 As and that equals two.   

 

Here is a typical exchange whereby the teacher is working with a student using 

algebra tiles, where the equation is 2a + 4 = 6. When the teacher asks the question: What 

do I need to do now? the student makes a mathematical judgement that she needs to 

subtract 4. This doesn’t turn up in the results because it is not a positive or negative 

appreciation of something — it just is. However, a judgement that fits the model occurred 

when the teacher responded with that is exactly right. Despite this limitation with the 

model (excluding mathematical responses), the results show that there is clearly a culture 

within mathematics teaching and learning whereby judging capacity, both by the teachers 
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and by the students, is commonplace. The implications of this are discussed further in the 

discussion section. 

That said, in both classes both teachers almost entirely judged capacity positively, 

with a few exceptions in Class B. I noticed this when observing the classroom and at the 

time of those observations I wondered about the encouragement to a standardized form of 

mathematics. In both classes, both teachers were using the latest in professional 

development expertise and teaching mathematics through the use of technology and 

models, yet the students were expected to follow the examples first explained by the 

teachers (or technology), then modeled by the teacher (or other students), and all 

instances of appraisal reflected the nearness to this norm. For example, in Class B2, when 

the teacher showed how to use a model to add and subtract integers, as the student 

followed correctly (but did not speak), the teacher responded encouragingly with good. 

Alright, so positive two times plus one… just show me.  Okie doke, good.  
Do the next one now.  Take your time, like I said, have a look at the 
number of steps, have a look at the size of the step, and notice on this one 
that there are two—and do it yourself—there are two negative signs.  
Negative two times negative three equals…?  Okay, and the letters are A, 
B, C.  I intentionally put them upside down in case someone was writing 
their letters early.  Someone would look at their thing.  It’s A’s on the 
bottom, then it’s B, and then it’s C.  Okay?  Show me.  Alright, good.  

 

This is a good example of how a model is taught similarly to an algorithm. 

6.1.2. Appraisal Revealing Different Authority Structures 

Teachers had different approaches and relationships with the students. I noticed it 

and felt it when sitting through the classes. In one classroom the interactions were more 

controlled, the lessons followed distinct structures, and transitions were quicker. The 
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findings based on using the SFL method confirmed my impressions of the classes and 

revealed further distinctions.  

Where the instances of attitude in Class A were mainly regarding capacity such as 

okay, excellent, or you got it and composition that is exactly right or either would be 

acceptable, there were many different kinds of attitudes expressed in Class B. This 

worked in tandem with this teacher’s use of varying teaching methods (the flipped 

classroom, models, kinesthetic activities, etc.) whereby the students had more authority to 

comment and critique the composition of the mathematics. This is reflected in the model, 

particularly in the second class (note, very little critique of mathematics was provided by 

students, positive or negative, in Class A).  

The model also confirmed also what I noticed with regards to authority 

relationships in the different classrooms. In my description of the two classrooms (see 

4.3.3.), I had mentioned that Class A was more structured and teacher controlled. In Class 

A, the method of instruction was predominantly question and answer and involved 

teacher modelling interspersed with students presenting their solutions from their desks, 

or on the electronic whiteboard. Questions were invited and students generally remained 

on-task, working at their desks, for the full class time. This contrasted with Class B, 

where the interaction between the teacher and students and between students was 

unrestrained. Each lesson was very different and included kinaesthetic activities like 

students pacing number lines on the floor; online instructional videos; testing using 

paddle boards; students interacting with the electronic whiteboard and each other while 

working on problems on the whiteboard; worksheets and textbook work, completed 

independently, in pairs, and small groups.  
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These different authority structures turned up in the analysis. In both classes, 

teachers accounted for the majority of the judgements but these differences were extreme 

in Class A where the teacher accounted for almost all expressions of attitude (see Table 

12). The same can be said for Class B but to a much lesser degree. In Class A, it was 

apparent in my observations that the teacher commanded much more control with regards 

to the classroom conversation, pacing, and tone of the lesson and the analysis 

demonstrated this through control of language. 

Also regarding authority structures, when both teachers expressed attitudes of 

tenacity, by far those were negative. These were judgements of dependability and usually 

applied to behavioural issues such as now I’m noticing there are a few people here are 

not ready to understand or come on, focus again or I’m tired of fighting with you. While 

recording the different lessons, I noticed in both groups, the teachers were unhappy with 

the students’ attention during class 3. I’m not sure why both of the third classes should be 

distracted but they were. In both classes, particularly Class B, I noticed the students were 

off-task and there were more distractions. Interestingly, this also turned up in the 

findings. In both classes, the instances of attitude dipped for the third recording, 

particularly in Class B. The instances were much more negative with the teacher in Class 

B expressing five positive and four negative. The students’ ratio was 3:5. In Class A, 

there was only one instance of attitude expressed by the student when he responded to the 

teacher’s demonstration as magic (I’m not sure if he was being sarcastic or not). These 

findings might suggest that the quality (diversity) and quantity of attitudes expressed 

reflects a more dynamic, engaged, and democratic mathematics classroom. 
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Finally, and perhaps also related to authority structures, the students’ judgements 

of capacity were for the most part negative (see Table 12). This phenomena occurred in 

both classes but the students were much more negative in Class B, which was surprising 

to me given the light-hearted nature of the class (jokes, music, stories, etc.). The 

following table indicates the ratio of positive to negative instances.  

Table 11.  

Features of Appraisal Per Classroom Recording 

 Number Of 
Instances 

Ratio Teacher: 
Student 

Ratio Positive: 
Negative 

(Teachers) 

Ratio Positive: 
Negative 

(Students) 
A2 41 36:5 25:11 2:3 
A3 27 26:1 21:5 1:0 
A4 32 29:3 24:5 0:3 
B2 41 25:16 18:7 6:10 
B3 17 9:8 5:4 3:5 
B4 45 33:12 24:9 2:10 
 

6.2.  Findings: Written Text 

All of the responses were transcribed into an Excel spreadsheet and all clauses of 

judgement were identified. I then pulled judgement statements out and listed them. After 

they were listed, the instances of attitude revealed that the clauses consisted entirely of 

judgements about themselves or appreciations of mathematics, which surprised me, as it 

was clear that the SFL model worked well for this written text (and revealed that the 

students were very focussed). This could be because the questions I developed were 

specifically designed to reveal their judgements. That said, unlike the oral text where 

mathematical judgements had to be excluded due to lack of attitude, it remains interesting 

that the model worked well for the journal reflections because dividing judgements into 
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appreciation of things (mathematics) and judgements of people (themselves or others) 

emerged as two clear categories of response.  

After listing all of the judgement statements, I sorted them into judgements and 

appreciations (see Table 13). For example, if a student wrote, I do not like math because 

it is not very fun, I noted math is not very fun as the judgement statement (the comment I 

do not like math is a yes/no answer and recorded as such). Similarly, I think I’m good at 

math because I do well but it gets harder every year was separated into I’m good at math 

(a yes/no response, see Table 13), I do well is the reason for liking mathematics and is 

included in that table, and it gets harder every year is a judgement about mathematics. 

Statements such as I don’t like word problems is a negative judgement about a quality of 

mathematics but cause I’m no good at it is a judgement about their own capacity—

separated into quality of student/teacher or quality of the subject. Their judgements were 

listed, then separated into the two categories according to each student respondent as the 

following example demonstrates: 



 

122 

Table 12.   

Sample of Journal Judgement Clauses 

Student Judgement Appreciation 
1 • cause I’m no good at it  

2 • no offense but my teacher can be 
boring 

• I don’t like seat work 
• I don’t like word problems 

3 • some things I’m good at (integers, 
solving equations) some things I’m 
not (dividing) 

• I find it easy and hard 

4 • I’m not struggling anymore so I feel 
excited about math 

• I do good in class but struggle when 
it comes to tests 

• I don’t like drawing diagrams but 
that will soon ease out  

• my favourite thing to do is 
multiply and divide fractions, 
money problems and tax 

• In order to get the job I love, I 
need math 
 

5 • I’m good at it 
• I don’t like multiplying percents 
• I do like challenges and problem 

solving,  
• I like making the equations from 

the problems 
• I’m good at fractions and not good 

at xing big numbers in my head 

 

6 • I don’t like to take risks and telling 
the teacher the answer 

• it’s hard to solve questions 
and explain 

 
This table demonstrates, how SFL helped to organize text and reveal patterns in language  
 
use. 
 
 
6.2.2. Findings: Judgements about the Subject of Mathematics 

As a way of positioning the students’ general attitude, students were asked a 

simple yes/no question, included as a final survey-type question in the journal: “Do you 

like math?” The following, Table 14, outlines the findings for this question:  
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Table 13.   

Student Reponses (Appreciation – Reaction): Do you like math? 

 Class A Boys Class A Girls Class B Boys Class B Girls 
Yes 6 4 4 4 
No 7 8 6 6 
Yes and No 1 0 0 0 
 

The text analysis showed distinct and consistent student attitudes towards 

mathematics. More students disliked mathematics than liked mathematics, even among 

the students who considered themselves good at mathematics. The students were 

overwhelmingly negative about themselves and about mathematics (despite teachers 

expressing positive attitudes unless the subject of judgement was student tenacity, 

veracity, or the subject of the attitude was technology). In both classes, more students 

disliked mathematics than liked mathematics: 15:10 in Class A and 12:8 in Class B. In 

Class A the gender responses were very similar, and in Class B the gender responses 

were identical. In these two classes, it doesn’t appear that gender differences impact the 

students’ opinion of mathematics.  

With regards to the extended written responses, in general, the specific attitudes 

towards mathematics were amplified (graduation)—they really like it (I enjoy it very 

much) or really dislike it (I really don’t like math at all or I didn’t understand it so I 

hated doing the material) with very few expressions of attitude between these extremes. 

Here again, the SFL model shows the amplification of tone through the word choices 

(love, hate or I really don’t, at all).  

Also of note, within the judgement clauses, I found that the word stress occurred a 

number of times. For example, it might get a little stressing at math for me when I am 
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having trouble or I try my hardest but I’m so stressed to get it finished it affects my mark 

or, math can be fun when you know it but it can feel stressing [sic] when you don’t. 

6.2.3. Findings: SFL Reveals Student Positioning in Mathematics 

Another prompt asked students if they felt they were good at mathematics and 

how they knew if they were good at mathematics or not. The following outlines their 

judgements of their own capacity. 

Table 14.   

Student Responses (Judgement of Capacity): Are you good at math? 

 Class A Boys Class A Girls Class B Boys Class B Girls 
Yes 9 7 6 6 
No 1 3 5 3 
Other 4 2 0 0 
 

It is interesting that in comparison to the students in Class B, the students in Class 

A demonstrated more confidence in their own capacity, particularly when the responses 

to whether they liked mathematics were similar between the two classes. I then correlated 

the responses, between those who liked mathematics and those that felt they were good at 

mathematics, see Tables 16 and 17.  

Table 15.   

Correlation of Responses for Class A 

  Are you good at math? 

D
o 

yo
u 

lik
e 

m
at

h?
  Yes No 

Yes 7 1 

No 8 3 

Note. * 7 students with insufficient/other response 
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Table 16.   

Correlation of Responses for Class B 

  Are you good  at math? 
D

o 
yo

u 
lik

e 
m

at
h?

  Yes No 

Yes 8 0 

No 4 8 

 
Here I was surprised by how many students reported being good at mathematics 

yet didn’t like the subject. One would expect students who are good at mathematics to 

like it and those that aren’t to not like it. Class B followed this expectation more closely 

but 20 percent of students who claimed to be good at mathematics didn’t like it. Not 

surprisingly (although to the credit of the one student), there was only one student who 

liked mathematics but felt he wasn’t good at it. 

When asked if they are good at mathematics and how they knew, the students 

responded with statements such as because I get good grades or I find it easy or because I 

pay attention in class or I always ask questions and do all of my work. When listing the 

student responses, three very clear groups of responses emerged. They knew they were 

good at mathematics because: their grades reflected that they were good, because they 

understood the material, or because they were able to complete their work or worked 

hard. The following table, Table 18, categorizes the students according to their responses. 

In each class, students were assigned a number and each number in the table represents a 

student (notice a student could appear in the table more than once if they responded with 
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both categories; for example, student 3 in Class B said she knew she was good at 

mathematics because I get good marks and understand everything that goes on).  

Table 17.  

Student Responses to: Are you good at mathematics? How do you know? 

Grades Understanding Try hard (or not)/ 
Work Habits No answer 

Class A Class B Class A Class B Class A Class B Class A Class B 
2, 5, 9, 
15, 16, 
17, 21, 
26 

1, 3, 4, 
6, 9, 12, 
15, 17, 
18, 20 

1, 5, 9, 
10, 15, 
18, 21, 
25 

1, 3, 5, 
6, 7, 8, 
12, 13, 
14, 15, 
17, 18, 
19, 20 

4, 7, 12, 
16, 17, 
24 

5, 11, 
16, 18 

3, 6, 8, 
11, 13, 
19, 20, 
22, 23 

 

8 10 8 14 6 4 10  
 

One student fit into all three categories by stating that in addition to her ability to 

understand what I am doing and I get good marks on tests, she is also dedicated to 

learning math (Student 18 Class B). Some of the responses did not directly state 

“understanding” or “grades”, etc. but were located within the category if their response 

meant the same thing; for example, Student 1 in Class B was located in the 

Understanding category because his rationale had to do with understanding (No I’m not 

and I know because I can’t solve an equation to save my life). Some parts of the 

responses were omitted such as the second part of the response by Student 9 in Class B 

who remarked that, in addition to having bad marks, her brain has a hard time processing 

math.  

Shifting the focus to their knowledge of others, students were prompted with 

“Besides tests and grades, how do you know when someone is good at mathematics?” 

Here understanding occurred again but confidence and speed came through as the most 

predominant responses. Students judged that besides understanding (they don’t struggle 
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or they understand everything), they could tell someone was good at mathematics if they 

exhibited confidence (if they speak like they know) and were speedy responding to 

questions (how fast they answer). The following, Table 19, is a sample of this list of 

clauses:  

Table 18 Student Responses to: Besides tests and grades, how do you know when 

someone is good at math? 

Student Response 
A1 How fast they answer. 
A2 When they don’t struggle. 

They don’t even try. 
A3 If they are good at problem solving or mental math. 
A4 If they are stressed, frustrated. 

If they do as less math as possible. 
If they answer in seconds flat. 

A5 If they speak like they know. 
If they say they’re really bad then they’re probably okay.  
If they say they’re okay, they’re probably good. 

A7 Usually the people who ask questions, do their work, and listen in class. 
If they can do everything like measurement and money. 

A10 They answer questions from the teacher. 
They understand what they’re learning. 
They help people with work or they tutor. 
They could be good with measuring and counting money. 

A12 When they can do 10 questions without asking for help. 
They know what to do ALWAYS . . . they understand everything. 

 
Students in Class B had similar judgements as Class A, including speed and 

understanding, but many of them also spoke about work habits such as always doing 

homework and trying their best as markers of someone who is good at mathematics. Also, 

somewhat related, in Class B there were more remarks regarding extracurricular and 

participating in mathematics outside of class (when they’re doing math games they 

learned). The teacher in Class B used a lot of technology and was experimenting with the 
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“flipped-classroom” (the lectures occurred in online mini-lessons that the kids could 

watch at night, while the classes focused more on explanation and working through the 

concepts). He also shared a lot of websites and gaming sites.  

In both classes students also noted social dynamics like they always get picked 

first or the ones with their hands up. Notably, behavioral issues came in to play in this 

question (the ones who do not make such trouble for the teacher or don't have to be 

spoken to). Students who helped others (when they teach it to others that don’t know) 

were also judged as competent mathematics students. 

6.2.4. Findings: SFL Reveals Values of Learners of Mathematics 

I began this research to explore the judgements embedded in teaching and 

learning mathematics, working under the assumption that the current education system, 

entrenched in an industrial system, assessment practices, and standardization, determines 

the understanding and motivation for students to participate in mathematics. Fairclough 

(1989) makes the point that anyone with an interest in power relations in society can’t 

ignore the importance of language (p. 3). The results of my research did reveal the 

authority structures embedded in mathematics instruction but the results were not what I 

had anticipated. The next group of responses sharply reveals students’ values and their 

understanding of the purpose of learning mathematics.  

A journal prompt asked students why they were learning the particular topic they 

were studying at the time of my visits. Class A was learning how to graph an equation 

and Class B was working with integers. (Due to the importance and poignancy of the 

student responses, rather than providing a sample, all of the student responses are 
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included in Appendix B.) Again, the appraisal clauses were extracted and categorized 

from the response. 

With few exceptions, all student responses referred to practical and future-

oriented purposes: for jobs, to complete assignments, or for future schoolwork. Class B 

were working with integers but had similar results (see Appendix B). Where very few 

students in Class A discussed personal utility outside of employment and preparation for 

future school mathematics, many students in Class B related the purpose of the 

knowledge of integers to practical applications, most likely given as examples, such as 

working with banking, financing, and weather. Not one student in Class B said the 

purpose was to pass tests or to complete future assignments which, as I have previously 

noted, was what I expected. It was surprising to note how many students discussed the 

need to have knowledge to help them in their generalized daily lives.  

Out of 46 students, not one student in either class referred to the aesthetics of 

mathematics, and only one student spoke of learning for personal development (outside 

of utilitarian purposes) when she wrote: Any bit of knowledge someone can teach you, 

learn it. It's not going to hurt you. Even if it's not used in everyday life, it will just make 

you more intelligent than someone who has not learned it. And being intelligent is a good 

thing to be (Student 18 Class B). 
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Finally, students were asked if they felt what they were learning in mathematics is 

preparing them for the future (see Table 19).  

Table 19.  

Student Responses to: Is what you are learning in math preparing you for the future? 

 Class A Class B 
Generally positive 16 12 
Generally negative 8 8 
No answer 2 0 

 
The responses show that most students had mixed reviews (consequently, I had to 

categorize as “generally positive” and “generally negative”). In contrast to their responses 

regarding the usefulness of graphing a line, students in Class A were generally positive 

about the usefulness of mathematics in their future. However, their rationales were almost 

entirely related to career or finance (such as taxes, mortgages, money handling). Noting 

patterns in their positive rationales, I sorted these judgements into the clearly dominant 

categories, which were “career related”, “financial”, and “other” (See Appendix B).   

Class A responses were still almost entirely related to jobs or finance. All 

responses in both classes, with only a few exceptions in Class B, were number related (of 

note, there was no mention of other strands of mathematics such as geometry, statistics 

and probability, patterns and relations). Their responses included a recognition that 

[math] is important in every job and If we sell products or offer a service we need to be 

able to get a price that allows us to make profit. Only one person (Student 14) in Class B 

saw a use outside of jobs or finance (to make boxes) but I suspect he was being sarcastic.  

Attempting to categorize Class B was more difficult because many of their 

responses referred to a generalized daily life. Still, seven of the students referred to future 

careers. Many students commented that the only thing they will use is the basic 
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operations and even then it was noted by several that technology would do that for them. 

Once again, the teacher in this class is involved in experimenting with educational 

technology and even offers training sessions for teachers. There were a number of 

responses referring to the futility of learning certain skills that, in their lives, have been 

(and will be) taken up by technology (by the time I need it there will be technology to do 

it for us and we won’t need to do it then). This perspective would support Wolfram’s 

(2010) contention that while 80 percent of school mathematics is spent on performing 

calculations (rather than posing questions and working through problem-solving and 

mathematical modelling to solve those questions), this is a skill employers do not need as 

these skills are performed by a calculator or computer. For this question, the students 

were quite explicit about their judgements as to the purpose and utility of mathematics in 

their lives. The focus group explores this more directly.  

6.3. Findings: Student Focus Groups 

Recall, to avoid a performative contradiction, the research design included 

returning to the students with the findings in order to get their interpretations of their 

judgements about mathematics (for an abridged transcript, see Appendix C). I brought 

these findings back to the students in the form of focus groups. While I had specific 

questions related to these findings, I wanted the conversation to be directed by the 

students as they explored their judgements and relationships to mathematics. The 

following results are a synthesis of the judgements students made about mathematics and 

their positioning as learners, during their conversations in the focus groups (see Appendix 

C).  
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6.3.1.  Students’ Judgement about Mathematics Learning 

In the focus groups, the students were invited to talk about why they thought so 

many people dislike mathematics as revealed in their journals. Some of the students 

judged this to be because mathematics is hard and quite a few students said that some 

people don’t like mathematics because they don’t understand it. One student mentioned 

that you can’t really do in between. The words frustrated and stress were used frequently 

to describe the relationship people have with mathematics and getting questions right or 

wrong. One group discussed how mathematics was the hardest and most important 

subject and in class they are constantly switching topics, learning something new and 

[math] never repeats the same thing. One student mentioned that math is harder because 

you need to know how to do something and in socials or something you know definitions 

or something, not how to do anything. One student called mathematics a practice subject.  

The second focus group had a long conversation about how much they disliked 

learning models and different strategies in mathematics because the different models are 

forced on them, they aren’t useful or practical, and they lower their marks. Boaler (2016) 

discussed how mathematics is different from other subjects, not because it is right or 

wrong, as many people would say, but because it is taught in ways that are not used by 

other subjects and people hold beliefs about mathematics that they do not hold about 

other subjects. Further, most students think of mathematics as a series of answers – 

answers to questions that nobody has asked (Boaler, 2016, p. 26). This was confirmed by 

the students in this study.  
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6.3.2.  Students’ Judgement about the Purpose of Mathematics 

Perhaps the most significant trend in the findings that the students confirmed in 

the focus group was student perception of mathematics. Noticing that the only references 

to mathematics content were number related (except when discussing graphing a line 

which was the subject of study in Class A), the first question I asked the focus groups 

was “what is mathematics?” They repeated their previous judgements, making statements 

such as: a lot of numbers. 

 As mentioned, I didn’t want to direct the conversation aside from asking the 

question, and this particular question “what is mathematics” quickly moved from a lot of 

numbers to the utility of mathematics: it is important because you need math for pretty 

much every job, and it’s like for everyday lives and like time and weights and buying 

things and school and work and to pay your taxes and stuff. When pressed to find 

meaning of what they were learning the response was I don’t really think we will use that 

outside of school but I think that we need it here for school if you build on top of it. In 

response to this statement, a student responded by saying that they’d need adding and 

multiplying, again, referencing only the number strand of mathematics. Outside of 

measurement for cooking, temperatures, and carpentry (and the graphing a line as a topic 

rather than a skill), all reference to the content of mathematics included only calculations 

(paying for things, taxes, etc.) and for counting. When I reiterated the question, “what is 

math to you” again, I received the same comments. Mathematics is number, you need 

mathematics for jobs and paying taxes, and it is used in everyday life.  
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6.4. Conclusion 

While a very challenging endeavour, using the tools of critical discourse analysis, 

and in particular, the use of SFL as analytical tool, made it possible to reveal the 

judgments middle school students make about mathematics. It also uncovered nuance in 

teaching. The judgements revealed structural differences that I noticed in observation (the 

more structured class A, and the more unstructured class B). The judgements in the 

structured class were almost entirely made by the teacher, and the students in the 

structured class had more positive judgements than Class B. Class B had more variety of 

judgements (especially valuations - i.e. rationales were given more frequently). Both 

“naughty” classes showed fewest amount of judgements in both classes.  

More importantly, the method was able to answer my research question by 

identifying the judgements students made about mathematics (revealed through their 

language choices). These choices revealed positive and negative trends in judging 

capacity of individuals and the composition of subject, with teachers overwhelmingly 

positive, and students overwhelmingly negative judgers (of themselves and of math). 

More students disliked mathematics than liked math, even among the students who 

considered themselves good at math. Students determined a successful mathematics 

student based on their understanding, grades, speed, and confidence. Teachers were 

positive unless the subject of judgement was student tenacity (or technology). There were 

hints that relating mathematics instruction to students’ lives wasn’t entirely understood or 

taken up by student because when students talked about “daily lives” and “real world” 

they were said like a cliché, with little meaning (and what meaning they did have for 

doing mathematics activities were almost entirely financial). 
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This was what was perhaps the most surprising finding in this study: the overall 

trend that students judged the purpose of doing mathematics was for employment and 

that, as a subject, mathematics was judged to be a subject of number with a little bit of 

measurement (to the exclusion of patterns and relations, geometry, statistics and 

probability). Given my experiences as a teacher, and through anecdotal information from 

teachers and parents, I had expected students to judge the purpose of mathematics to be 

about passing tests, grades, and certificate requirements. These findings did not show this 

and the implications of what the findings did reveal will be discussed in more detail in the 

next chapter.  
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7. DISCUSSION 

 
 

 

Figure 19.   “The Innocent Eye Test”, Mark Tansey, 1981 © Metropolitan Museum of 

Art/Mark Tansey/Gagosian Gallery (2016)7 

In this wry painting, a cow stands in front of Paulus Potter’s The Young 
Bull, 1647, now at the Mauritshuis, The Hague, while the human experts 
wonder if the cow can distinguish artifice from reality. Will she bellow a 
greeting, or admire Monet’s Grainstack (Snow Effect), 1891, on the wall 
to the right? (Metropolitan Museum of Art, 2016, Mark Tansey) 

 
Tansey painted this as a critique of modern art, and I have included this 

painting also as a critique, or at least as a reminder. There are multiple theories 

and perspectives on how humans learn, understand, and judge. Statistics are just 

one way of coming to know and, according to Bronowski (1964), it is the “best 
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we can do”. Of course, this reflects the time that he was writing in, and as such 

other more comprehensive discussions of epistemology have since taken place, 

including the work of Kuhn and the socio-political theorists discussed in Chapter 

2. While like statistics and other representations of reality, my findings have 

pointed to something, a trend, an understanding. However, I include this painting 

as a humble reminder of the contingency of that understanding.  

  



 

138 

Knowledge emerges only through invention and re-invention, through the restless, 
impatient, continuing, hopeful inquiry human beings pursue in the world, with the 
world, and with each other. (Freire, 1970, p. 53) 

This research project was motivated by a question of whether or not students are 

participating in a mathematics education that meets the needs of the 21st century. I have at 

least partly addressed the question by focusing on the attitudes that middle school 

students have about mathematics, and investigating what those judgements reveal about 

current practice. I established the problem that current practice originates in an 

industrialized system and reflects the values of standardization. Based on my experiences 

as a teacher, and anecdotal evidence from other teachers and parents, I expected students 

in my study to have a very narrow concept of education and mathematics. I expected 

them to say they were motivated to learn mathematics only to pass tests and to move 

through the different levels of assessment that they encounter daily and yearly. Instead, 

the following discussion explores the surprising results of my research and considers the 

possible implications of the findings.  

7.1. Are 21st Century Students Experiencing 21st Century Mathematics? 

The social impact of the challenges that the 21st century brings requires a 

significant shift in thinking and acting. Education, being at the heart of our communities 

and a foundation for our children, is a central player in this shift. Mathematics education, 

as a gatekeeper subject, is even further implicated in this concern. Although the intention 

isn’t strictly student centered, policy makers have recognized this need and are calling for 

a revision of practice to promote innovative thinking and creativity, among other “21st 

century” attributes as outlined in my introduction. While my research didn’t focus 

directly on these attributes, I sought to investigate, through student judgements, whether 
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or not students are actually incorporating or enacting the values espoused by the different 

policies and curricular goals of 21st century learning.  

This study, while working with a great amount of data for the particular 

methodology, was based on a small sample size. As a consequence, I was careful to select 

schools and classes that were similar to the Canadian average, both in socio-economics 

and in achievement. The different data sources (classroom oral text, written text, and 

focus group text) provided different avenues from which the students could express their 

judgements of their experiences with current mathematics instruction. Chapter 6 outlined 

these student judgements and answered the first research question: What judgements do 

middles school students make about mathematics and the learning of mathematics? 

 These judgements helped to answer the second question regarding informing 

practice but also speak to the larger goals of this project, that being the identification of 

value systems that place students at a disadvantage when they are learning and 

growing—the fallout from a competitive process based on standards and competition and 

particular value sets. Freire (1970) wrote that “Education is suffering from narration 

sickness” (p. 51). He continues: 

Narration (with the teacher as narrator) leads the students to 

memorize mechanically the narrated content. Worse yet, it turns them 

into “container,” into “receptacles to be “filled” by the teacher. The 

more completely she fills the receptacles, the better a teacher she is. 

The more meekly the receptacles permit themselves to be filled, the 

better the students they are.” (p. 53).  
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I believe my results revealed that this narrative continues despite the need for a new 

approach. The results show that students have values that reflect a narrow understanding 

of mathematics as a compartmentalized and static subject, with traditional and limited 

utility. Further, despite efforts to change curriculum and pedagogical practices, students 

are still positioned as passive receptacles of mechanically narrated content and they are 

maintained in that position through judgements of capacity. This is not a unique 

characteristic of the teachers in this study but a systemic issue where standards and 

evaluation continually reinforce this authority structure.  

The following discussion will frame the results within these fundamental aspects 

of mathematics education: what the judgements reveal about mathematics as a subject 

(the content of what is taught and understood about what mathematics is) and what the 

judgements reveal about the utility of mathematics education (what is understood as the 

purpose for learning mathematics). I then regard the implications for teaching and 

conclude with a discussion on the efficacy of the methodology.   

7.1.1. Judgements About What Mathematics Is 

The results showed that students regard mathematics as little more than the 

number strand. This was particularly highlighted in the journal writing and focus groups. 

According to Devlin (1997) these are typical responses. Students regard mathematics as a 

subject of calculations, procedures, or rules. But when we ask mathematicians what 

mathematics is, they will say it is the study of patterns; that it is an aesthetic, creative, and 

beautiful subject (Devlin, 1997). The students in my study confirmed Devlin’s assertion 

that mathematics is a subject of calculations. 
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There are hints that changes are occurring in their instruction. Students do talk 

about the need for mathematics in their “daily lives” and the “real world” but they are 

saying them like a cliché—they have no meaning yet (and what meanings they do have 

are almost entirely financial such as paying for things and taxes). Our young people are 

our future and given current global environmental, economic, and social issues, we need 

them to be our problem solvers. Their mathematical world needs to move beyond this 

simplistic and limited view of mathematics. We need them to develop their ability and 

interest in noticing patterns. We need them to work with the complexity of the 

relationships between each other, other school subjects, and our planet. 

Provincial curriculum does provide an outline of the broader goals of the Program 

of Studies, through the Essential Graduation Learnings which include aesthetic 

expression, citizenship, communication, personal development, problem solving, spiritual 

and moral development, and technological competence (Newfoundland and Labrador 

Department of Education, 2015). Further, the Department of Education and Early 

Childhood Development (2013) Mathematics Curriculum Guide, in most Canadian 

provinces, outlines the goals which include fostering students’ ability to: 

• use mathematics confidently to solve problems,  

• communicate and reason mathematically,  

• appreciate and value mathematics,  

• make connections between mathematics and its applications,  

• commit themselves to lifelong learning, and  

• become mathematically literate adults, using mathematics to contribute to 

society.  
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This research revealed that students have a much narrower experience of mathematics. 

Further, there has been much talk of late for the need of an increase in financial 

literacy in different provincial curriculums (Krueger, 2014; OECD, 2013; Ontario 

Ministry of Education, 2010). The values expressed by students revealed finance related 

motivations. A less fragmented, demarcated, and more holistic perspective and approach 

is essential in integrating and enriching the students’ experiences with mathematics and 

their understanding of the content and potential of mathematics.  

7.1.2 Judgements About the Purpose of Mathematics 

Similar to the recognition that students judged mathematics to be little more than 

number, the other striking finding was students’ attitudes towards the purpose of 

mathematics. With few exceptions, students judged that mathematics only has three 

purposes: to find employment, for future study, or for “daily lives”. This aligns with the 

attitude that mathematics was judged to be a subject of number with a little bit of 

measurement (to the exclusion of geometry, statistics and probability, patterns and 

relations) because the examples given were withdrawing or depositing money, 

calculating money, banking, finding temperatures, finance, managing money, and paying 

bills. Employment types specifically mentioned were mathematics teacher, sheet metal 

worker, engineer, cashier, wildlife nanny, carpenter and builder, buying and selling 

merchandise, and accountant.  

This research also revealed what the students are not recognizing. While there 

was some discussion as to how mathematics is different from other subjects, there was no 

mention of the use of mathematics in other subjects. I would expect students to make 

some mention of use in science, in particular. In fact, there was only one mention of 
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science and that was in the context of a student discussing the subject she favours. Article 

83 of the United Nation’s (2016) Framework on Climate Change Adoption of the Paris 

Agreement Draft, “calls upon all Parties to ensure that education, training and public 

awareness, as reflected in Article 6 of the Convention and in Article 12 of the Agreement 

are adequately considered in their contribution to capacity-building.” Education, and 

particularly scientific education, is central to combating climate change yet there is no 

evidence that this is on the minds of our students. Again, inquiry-based experiences 

wherein students are able to investigate, make connections and conjectures, discuss and 

share solutions (Boaler, 2016; Suurtamm and Vézina, 2010; Suurtamm, et. al. 2008; 

Devlin, 1997), are essential in making these connections. This also relates to the problem 

noted whereby, throughout all of the research, only one student referred to the aesthetics 

and the intrinsic value of mathematics when she said I do math because I enjoy how 

everything just kind of works out . . .you’ve got this beautiful answer and this beautiful 

equation and it all works out together and you’re just “yes, I love this, I like math.” 

Unfortunately, she was the only one who even remotely expressed an attitude outside of 

utility. Teaching holistically, experientially, may be a method of integrating the subjects 

and reconnecting students to the entire, beautiful, subject of mathematics. Experiential 

education (and associated assessment practices) is the future of my research.  

7.1.3. Implications for Teaching 

The findings showed that instances of appraisal mainly consisted of judgements 

of capacity. This is an important finding because those judgements, whether they 

originate from the teacher or from the students, are normative and formative and relate to 

the problems that I posed in the beginning of this dissertation. Firstly, there are issues 
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with regards to whose values determine curriculum and what is deemed correct or 

appropriate. For example, in this research I saw that alternate approaches to the use of the 

model could be judged incorrect, when in fact they could just be different approaches. 

Students in both groups noted that this was a problem during the focus groups. Students 

in Class A noted that they would be evaluated wrong if they didn’t follow the method, 

despite getting the answer to the question correct. Students in Class B complained about 

the practicality of the models (see Appendix C). Granted, teachers are expected to teach 

specific skills and models as alternatives to the traditional algorithms but this approach 

relates to the second problem noted in my introduction, that students are working in an 

increasingly standardized environment, when innovative thinking is a system wide 

aspiration. This implies a lack in investigative and exploratory opportunities. This is a 

significant gap in the students’ experiences with the mathematical processes of problem 

solving, communication, and reasoning that are at the heart of the curriculum. While the 

models are meant to facilitate different types of thinking (Mathematics Curriculum, 2013, 

p. 2), these findings confirm that the method of teaching these models reflects traditional 

practice, where teaching as telling (speaking, explaining, demonstrating) rather than 

listening (hearing, seeing, interpreting) pervades (Suurtamm & Vézina, 2010, p. 3). 

Teaching methods and expectations could perhaps better reflect the overall goal of 

inquiry-based experiences and thinking (e.g., the message is in the method). 

7.2.  Systemic Functional Linguistics as a Method of Analysis 

As mentioned in the introduction, an aspect of this research involved using SFL to 

reveal the presence of social values revealed through the judgements made in the 

classroom. The findings demonstrated that the method of analysis was mostly successful. 
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The model was able to show distinctions between the two classrooms. The structured 

class had fewer overall judgements and those that were expressed in that class were 

almost entirely made by the teacher. Class B expressed a wider variety of attitudes. Of 

particular note was the increase of valuations where rationales were given more 

frequently. Interestingly, the students in the structured class had more positive attitudes 

than Class B. Another interesting testament to the function of the model was that the 

model was able to pick up nuance as both “naughty” classes showed the fewest amount 

of judgements in both classes. 

However, the model did have limitations. Despite the intent of SFL as a dynamic, 

functional system, using the model for these purposes simplified language and 

communication. To use the model to identify attitudes in text, Martin and White (2005) 

demonstrated a method of disaggregating text by highlighting clauses that expressed 

attitude, then categorizing the judgement or appreciation of the clause based on the 

subject and the type of judgement or appreciation. Using this method was highly 

interpretive and involved simplifying the complexity of a communication event into a 

single meaning, when in reality, in each event, multiple meanings were taking place. 

Further, the model didn’t account for mathematical or non-attitudinal judgements. For 

example, when a student is responding to a question such as what is the value of five 

negative threes? and the student responds with negative fifteen, the student is making 

many judgements but is not expressing an attitude that fits the model.  

Finally, what I think is the most profound finding in this study emerged as a 

consequence of the model. I began this investigation with a bias that I outlined in the 

preface and introduction. From my experiences I had come to believe that the focus of 
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education had narrowed to simply achieving a score and a grade. I expected to find that 

students viewed learning as little more than getting grades and I expected that I would 

find attitudes that reflected the benefits and shortcomings of competition such as fear of 

failure, hierarchical thinking amongst peers, and disenfranchisement from learning as a 

result of grading (if it weren’t for grading they wouldn’t be interested). I even asked 

questions to fuel this discussion such as Do your marks and grades motivate you to learn 

math? 

Instead, using the model to identify attitudes revealed social values that I didn’t 

expect. The model revealed the values of students as they judged the purpose of studying 

and understanding mathematics is to get a job, and of those jobs, most of them are 

number and finance related. When discussing the use of mathematics in “daily lives” 

students consistently referenced financial applications such as buying and selling, 

banking, and paying taxes. These values surprised me and confirmed the assertion by 

Fairclough (1989) that language does indeed reveal hidden social and power relations. 

(Of note, the model also revealed that there was no difference in the judgements of 

students by gender. However, the nature of the research was positioned from the 

students’ perspectives. The research was not focused on the perspectives of the wider 

society on them which still places female students at a position of disadvantage (Good, 

Rattan, & Dweck, 2012).) 

7.3.  The Contribution of this Dissertation 

As mentioned, I set out to identify the value systems inherent in an education 

system handcuffed by traditions in assessment practice. I still believe this is an issue and 

will continue researching the impacts of assessment and standardization on our children 
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and, through them, civilization’s ability to solve problems through our ability to be 

creative and innovative. However, this research did not add to that discussion. What it did 

do is demonstrate that our students have a very narrow view of mathematics. Instead of 

developing an appreciation for the beauty in mathematics and the ability to find patterns 

and relationships, or even identify with the stated strands and standards of the curriculum 

which outline mathematics as a subject that involves communication, making 

connections, developing their ability with mental mathematics and estimation, problem 

solving, reasoning, visualization, and technological competence, for the most part, 

students see mathematics as little more than financial calculations and a means of 

employment. In Chapter 2, I outlined a problem with regards to assessment practices and 

narrowing the subject of mathematics through standardization. Fasheh (2015) asked, “Are 

we operating in a drugged stupor of wining and control?” The results showed that while 

changes are taking place around policy and the wider goals of the curriculum, and student 

attitudes are not necessarily of winning and control, they do indeed still reflect the values 

of industrialism.   
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8. CONCLUSION 

Anthem 
by Leonard Cohen 

https://youtu.be/6wRYjtvIYK0 (Leonard Cohen, 2015) 
 

 
I chose to end the dissertation with the YouTube video (see link above) of the 

song Anthem by Leonard Cohen (Leonard Cohen, 2015) because it speaks to both the 

purpose of this dissertation and to my life’s work in education. The notion of perfection 

(refer back to my discussion on the perfect 10 or the 100-point scale) is based on an 

assumption that things “should be” a particular way, including education and growing 

children. We are all oppressed by this untenable idea of capacity. Often there is tension to 

maintain the status quo and we see this in mathematics education (see 2.1.3.), in any 

attempted change to grading policy (see Chapter 2); and in any attempt to change 

economic systems, patterns of consumption, and reliance of fossil fuels. Instead, in the 

song Anthem (Cohen, 1993), Cohen reminds us that recognizing temporality and 

allowing for flaws, for differences, really allows for beauty and truth, and even perhaps 

innovation. In his comments prior to singing this song, Cohen noted the importance of 

gathering together and sharing time and art, particularly “when the world is in such a dark 

place”. I began my dissertation discussing the challenges facing humanity in the 21st 

century, but I believe, as the song attests, “the sun will rise, and there is beauty and hope 

everywhere, and in everything” (Cohen, 1993, p. 373).  It is time for change, time to 

“ring those bells and strike up a march on our little broken drum”—a march that will take 

us, and our children, out of the factories and into the living and dynamic world where 

they live and where they are free to explore possibilities.   
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The students we teach are larger than life and even more complex. To 
see them clearly and see them whole, and respond to them wisely in 
the moment, requires a fusion of Freud and Solomon that few of us 
achieve. (Palmer, 1997, p. 15) 
 

The purpose of this study was to explore judgements in the teaching and learning 

of mathematics. I also wanted this work to help inform teachers and students as they 

grapple with the shifting requirements of a changing world. My dissertation began 

because of what I identified as a real problem in public school systems. As a student and 

as a teacher, I believe that an education based on grading and ranking is value-based (and 

as such short-lived), contrary to learning, and unfair to children. I am bothered by the 

power inequality that is inherent in the design of a system based on scoring. Despite my 

reservations, my career has been a gift. I’ve met and worked with many children and I 

cherished my time with every one of them. With each new year and each new day, their 

hope and open hearts inspired me. They are my rationale for this work—the work that I 

will continue to do because I agree with Fasheh (2015) who makes the salient point that 

students who are forced to sit in the classroom when they are being judged through the 

process of assessment and evaluation is a form of violence against them. He contended 

that modern education is not about learning but about winning and control (p. 36). The 

threat of failure and the negative emotional issues as a result of setting our children up 

against each other, ranking them in an order based on a movable and unreliable 

measurement system, conflicts with everything I have learned and experienced about 

teaching and learning. Learning happens when we are curious (Gruber et al., 2014) and 

learning happens when we have the freedom to play (Lillard et al., 2013). Learning stops 
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when we are afraid of making a mistake (Moser et al., 2011; Dweck, 2006). This is where 

I hoped my research would add to the conversation.  

I expected to show that learning in mathematics was inhibited by the fear of 

evaluation and judgement, and I hoped to show that the practices of evaluation were 

developing conformity rather than creativity. Also, I hoped to show that standardization 

through focusing on (through assessment practice) set criteria or outcomes, inhibits 

students and prevents them from being creative and trying new ways of learning and 

understanding mathematics.  

I set out to investigate the evaluations of children and to find a way to inform the 

system so that we can address some of the social and environmental challenges of the 

21st century. This is indeed a new era, and while the human race has always depended on 

curiosity, cleverness, and bravery to adapt and thrive in different environments, we are 

now facing an enormous challenge. Our social structures are changing as a result of 

technology. Our beautiful planet, our very means of sustenance, is changing as a result of 

our dependency on fossil fuels, threatening our ability to survive. According to the 

United Nations (2013a): 

The impacts of climate change are already being felt on every continent. 
According to the Intergovernmental Panel on Climate Change, the world’s 
greenhouse gas emissions are continuing to increase and on the present path, 
global temperature rise will far exceed the goal to limit of two degrees Celsius 
that countries have agreed upon to avoid the most dangerous impacts of climate 
change.  

We do indeed need our young people to have the skills, the creativity, and the 

ability to communicate to solve this problem—a problem that is much bigger than us. 

Ironically, the very source of the problem, industrialization, is also the inhibitor of 

fostering that creativity. We can no longer allow our children to be afraid to make 
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mistakes or think of mathematics and education as a homogenizer designed only to 

calculate and get jobs. We need our young people to think differently. 

As I progressed through the investigation, I outlined the problem (industrialism 

and conformity in a time that requires innovation) and my purpose (to identify our 

students’ values and to inform the system to help navigate the uncertain future). I 

developed the questions (what are the judgements that students make about themselves 

and mathematics, and how can an awareness of their attitudes inform teaching and 

learning in the 21st century). After some trial and exploration, I was able to find a method 

to address the problem and my questions. SFL opened up the possibility of identifying 

judgements. However, the path was not always clear because I had to work in two 

different fields: assessment practice, and the teaching and learning of mathematics. I 

eventually determined that while mathematics is the platform, standardization through 

assessment is the problem. 

My research design and method intended to identify values and the sociocultural 

norms in mathematics teaching with the underlying belief that even something as 

seemingly objective as mathematics is changeable based on culture, time, and place. I 

wanted to focus on the classroom because it is the heart of teaching and learning and I 

wanted to focus on the students’ perspective as a reflection of the culture in which they 

live. Throughout the process I was bothered by the logic: calling into question 

judgements, then making judgements about the judgements I found. What the research 

did show: 

In my view I was able to demonstrate that mathematics teaching is cultural and 

the judgements expressed revealed that mathematics education is still firmly entrenched 
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in industrialism. There was homogeneity in student attitude and experience of 

mathematics. Overall, this research allowed me to show that mathematics is culturally 

bound (there is a perspective), it isn’t objective, and it is a discipline that holds power. 

Mathematics is valued, and what is valued within school mathematics is finance and 

employment.  

However, does this help to answer the problem with regards to conformity and 

assessment? Yes and no. It shows that knowledge (even the most objective of that 

knowledge—mathematics) is subject to cultural nuance and right now that nuance isn’t 

very subtle. Those values dictate jobs and money. Students see the future through dollars 

rather than clean air, water, food sources, despite living on an island province dependent 

upon the fishing industry—this is, after all, Talamund An Eisch (Land of the Fish). If 

mathematics is truly the heart of science, and science can fix the problems of the world, 

why is there no reference to the lifeworld in the purpose and method of instruction? Is the 

real world only a world of banking, taxes, and employment income? It would appear that 

we have a single narrative emerging and perhaps that is one of the most important 

findings in this research. Mapping mathematics understanding to specific measureable 

standards has resulted in a narrow view of the substances of mathematics, and a single 

view of the purpose of mathematics. This will not lead to innovation. 

Also, in addressing the purpose, I wanted to explore the values and hidden power 

relations in the teaching and learning of mathematics. After I concluded my findings, I 

thought that I should rewrite my purpose and remove the “hidden power relations” 

consideration because I thought I was able to show the values but not the hidden power 

relations. However, it is clear that the research does show the power relations, 
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systemically. Does this answer my original problem of assessment, competition, and 

conformity? Although it might not show a causal relationship between assessment 

practices and conformity, it does show that in this small group, with few exceptions 

(one), students are thinking that the purpose of mathematics is not the betterment of 

themselves or their culture—it is to make money, calculate taxes, and make purchases.  

Does this research address the wider problem, to use this research to help inform 

teachers and students as they grapple with the requirements of a changing world? I 

believe it does. According to the U.N. statements cited throughout this work, the human 

race is facing serious economic, social, and environmental issues. In this limited study I 

have discovered that our students show a lack of awareness of any reason to study 

mathematics that is not financial. Preparing for the future involves much more than 

buying and selling and career requirements. The findings of this one study demonstrate 

that we need a shift in thinking and a reemphasis on a holistic approach to studying 

mathematics (and science, arts, and humanities). As Stordy (2015) stated, “If as teachers 

we want to educate children for the future, then we must realize that the future is not 

frozen and neither is mathematics” (p. 48). We need to reconnect our children to the 

planet, the one home we all reside. We need to emphasize the position of the human race 

on our planet and redirect our curricula to address the social and environmental 

challenges in view of the holistic and integrated challenges outlined by the United 

Nations Declaration. While I may not have addressed my original concern about 

assessment practices directly, these findings are no less important.  

As this work progressed, the language gradually shifted to reflect the purpose of 

the investigation, revealing student judgements, and in turn, exposed the values of the 
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current system of mathematics education. In 1991 Bishop, while recognizing the social 

capital of mathematics and the alienation felt by many students, asked many of the same 

questions as this dissertation: what is the purpose of mathematics education and do we 

really have confidence in our criteria for judging what's important and what isn't? This 

work and his later work (2007, 2002), and the work of his graduate students (see Seah, et. 

al. 2016) investigated values in mathematics education. While educational institutions are 

striving to adapt to the challenges brought about with the 21st century, the investigation of 

different value systems and alternative methods of using assessment as a learning tool 

may be the key to innovative approaches to mathematics education. There is a need for 

further studies investigating the relational aspects of judgement in different, non-

westernized teaching and learning settings and I see this, what I will now call 

ethnoevaluation, as my future research. 

Finally, the expressionists both broke down barriers of tradition and honored the 

individuality of the viewer. Homogeneity is not the path to innovation as the 

expressionists demonstrated in the art world. Brighton (2006), former senior curator at 

the Tate Modern suggested 

Art is a contested concept…This is not a problem. Like people, works of art 
are complex. It would be some kind of hell if the nature of each person’s 
worth was agreed by everyone. Both kitsch and academicism try to end the 
debate; kitsch by fixing a work of art in sentimentality and clichés, an 
academicism by anatomising it with systematic discourse. To say that art is a 
contested concept is then to say that it is a discussion, a conversation we have 
both with ourselves and with others.  

 

Perhaps my dissertation will fuel a conversation on the relationship of mathematics 

instruction as it relates to the needs and goals of the community while regarding the full 

breadth of the subject. We need to open up the potential of our curriculum to allow an 
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interpretation that is broader than static notions of mathematics as a study of calculations. 

To solve the problems of our time, we first need to recognize the values we carry in our 

system, and go from there. There is great potential in heterogeneity. To be innovative 

often requires one to be different. 
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APPENDIX A: JOURNAL PROMPTS 

This first journal entry is an introduction of who you are and an exploration of your 
relationship with mathematics. Begin by introducing yourself as a learner in math. You 
could write about what you like about math or what you are good at. You might like to 
talk about your strengths and challenges and/or pose some questions or concerns. Include 
where you stand with regards to your relationship with mathematics. Do you feel 
confident and able to take risks? Are you motivated? Do you enjoy challenges and 
problem solving? What made you feel this way toward math? Was there a particular 
event that made you feel this way? In telling about your relationship with math, you can 
tell a story or give a general overview of your relationship over time. 
 
Do you think what you learn in math is preparing you for the needs of the future?  
Why or why not. Please explain. 
 
Do your marks and grades motivate you to learn math?  
Explain why or why not. 
 
Why do you think you are learning how to graph an equation?  
 
Besides tests and grades, how do you know when someone is good at math or not? 
Explain all of the ways you know and give examples when you can. 
 
Do you like math? Circle Yes or No. 
 
Are you good at math? Circle Yes or No. 
How do you know? 
 
Would you want to participate in the focus group? 
 
This is the last journal entry as a class.  
 
Is there anything you would like to say or think I show know about how you feel about 
math that you didn't get a chance to say in the other questions?  
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APPENDIX B: JOURNAL RESPONSES 

Table 20.    

Student Responses in Class A to: Why do you think you are learning how to graph and 

equation? Employment Related Responses. 

Student Employment 
A1 In certain jobs graphs are used a lot. 
A3 When we get older and get into banking we would have to show the money 

flow. 
A4 The job you pick might have to do graphing like engineering. 
A6 For jobs. 
A7 Prepare us for some kinds of jobs. 
A10 To help us in the future and with work. 
A13 I don’t know if any way in life you would use it unless you are a business 

person. 
A20 It is important if you want to be a meteorologist you need to know how to 

graph weather patterns. If you want to be a doctor, you need to know how to 
graph the rate that the heart goes and charts of how people are doing. 

A21 Depending on our jobs we may have to use graphs. 
 

A23 When we get older we may have a job in banking and need to find how much 
money the bank increase in money or lost in money or just finding your 
mortgage has gone down or gone up. 

A24 Because when we’re older and have jobs, depending on the jobs such as 
bankers, car managers. 

A25 If we go into business. 
A26 To know more stuff to write on tests. 
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Table 21.  

Student Responses in Class A to: Why do you think you are learning how to graph and 

equation? Assessment Related Responses. 

Student Tests/Assignments 
A2 For future assignments. 

 
A5 So I can do better on tests. 

 
A17 To get tested on it 

 

Table 22.   

Student Responses in Class A to: Why do you think you are learning how to graph and 

equation? Responses Related to Future Study. 

Student Future Study 
A2 After this year the subject will build on. 

A4 For every other school year on from now they do graphs. 
A7 Every year that we have left in school in science and math we will have to be 

able to do graphs. 
A12 We need to know for grade nine and up. 
A13 Because every single year after we will be learning more detailed graphs. 
A15 We need to use them in high school and college. 
A18 Because for the rest of our school years we will be using graphs. 
A21 Also from now on in school we will be constructing graphs and using graphs 

to work. 
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Table 23.   

Student Responses in Class A to: Why do you think you are learning how to graph and 

equation? Other Responses. 

Student Other 
A5 Besides multiplying .13 (taxes), ratios (for cooking), adding and subtracting 

(for lots of things, and course that’s what’s in the book and on the course 
outline, I honestly don’t think I’ll ever need it again. 

A14 Because it can help for future wise. 
A16 It might be important later on in life. 
A18 If we are given information we should be able to know how to graph it. 
A22 Because it is in the book. 

 

 
Table 24.   

Student Responses in Class B to: Why do you think you are learning about integers? 

Employment Related Responses.. 

Student Future Employment 
B1 It gives me a better understanding of the weather and numbers. 

B5 The only time I'll be using it is if I become a teacher. 
 

B6 Could also be helpful with things in our future like banking. 

B16 Because it is to help us with our lives and our future in our career. 
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Table 25.   

Student Responses in Class A to: Why do you think you are learning about integers? 

Responses Related to Future Education. 

Student Future Studies 
B1 Because it helps to make other chapters easier. 

B5 Because its part of the curriculum. 
 

B6 To help us do more advanced math. 

B13 I have no idea.  
Part of the curriculum?  
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Table 26.   

Student Responses in Class B to: Why do you think you are learning about integers? 

Responses Related to “Daily Lives”. 

Student Daily Lives 
B3 Because it will help us in our daily lives each and everyday. 

B5 It’s just like they teach us draw or swim there’s no need we won't die without 
it, it won’t affect how we live our everyday life. 

B7 Because in the future it will be important to understand how to withdraw and 
deposit money in the bank. To understand what will happen if we save money 
or spend it. To make sure we don't overspend. To be able to calculate the 
amount of money we have at any given time. 

B9 Because in a Bank, for example, if you have $20 you know that you owe the 
Bank $20. It will help us understand money and maybe something else. 

B10 Because it will help us with banking and temperatures in the future 

B12 Maybe because its something to do with banking or certain financing thing. I 
think its something to do with managing money. 

B17 Because we are told by the school system that we need to but if anything I 
think these are one of the things that could actually help us in life with things 
like finance. 

B18 Because it might help some of us in life. 
 

B19 Because when you get older you will have to deal with money and the bank 
and bills and integers.  
I think will help you deal with all the math too but you use integers with zero 
peas and positive and negative. 

B20 Because I think we need its learn how to deal with numbers when we need to. 
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Table 27.   

Student Responses in Class B to: Why do you think you are learning about integers? 

Other Responses. 

Student Other 
B5 In conclusion there’s no need to learn integers or maybe there is and I just don't 

know it yet, but for now it's no. 
B13 We won't be using a number line with integers at a grocery store. 

B15 I honestly don't know why we are learning about integers. 
I haven't really taught of any ways you could use multiplying integers in real 
life. 

B18 Depending on your job you have when you get older, you might use it, you 
might not. Any bit of knowledge someone can teach you, learn it. It's not going 
to hurt you. Even if it's not used in everyday life, it will just make you more 
intelligent than someone who has not learned it. And being intelligent is a good 
thing to be. 
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Table 28.   

Student Response Class A: Is what you are learning in mathematics preparing you for the 

future? Career Related Responses. 

Student Career Related 
A2 If you are becoming a math teacher you need it. If you want to become a sheet 

metal worker like I do, you need math. 
A4 It is important in every job but I think engineers use it the most (explains how 

they use it). 
A5 I’m probably gonna be a cashier so I’m definitely gonna need math for that. 

Far away future I wanna be a wildlife nanny so counting out medicines and 
stuff is gonna be a bit of math. 

A6 Pretty much every job you need to know some math. 
A7 To be an engineer you need to know almost everything we learn in math class. 
A8 It depends on what you want to be when you are older (e.g., cashier, teachers). 
A12 Depends on what job you work at, some of the math might pop up. 
A13 Yes I want to be an engineer. 
A14 Depends on what you want to be (gives list of professions that need math). 

You need to pass math to work at anything. 
A15 To get ahead. To do a lot of jobs. 
A18 Geometry helps if we decide to get a job that has things to do with building. 
A19 Because a lot of jobs need math to work. 
A20 If you want to be a carpenter you need to know area. 
A21 If we sell products or offer a service we need to be able to get a price that 

allows us to make profit. For different jobs we need to find measurements 
with angles 

A22 Because I want to be a carpenter and take over my dad’s business, I am going 
to need math. Math like multiplication, division, fractions and decimals will 
be very important to me. 

A24 Finding tax for items. 
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Table 29.   

Student Response Class A: Is what you are learning in mathematics preparing you for the 

future? Responses Related to Finance. 

 Financial Reason 
A3 Some things help like add tax or knowing how to multiply and divide. 
A5 Plus tax returns, mortgage, student loans, budgeting, pay cheques. 
A6 When shopping. 
A7 Units on decimals and multiplication and division are very important everyday 

things like taxes or buying things. 
A18 Tax and discounts. Will really help when we have to buy things. 
A20 Without math you won’t succeed in life (e.g. shopping, money and tax). 
A21 Add, subtract, find out something costs after a discount or finding profit. When 

we buy something we should be able to calculate or at least estimate how much 
money we should bring. 

A23 Learning about taxes definitely helps. 
 

Table 30.   

Student Response Class A: Is what you are learning in mathematics preparing you for the 

future? Other Responses. 

 Other 
A6 When you go to college you need to pass math to get through college. Math is 

important in everyday life. 
A10 Some are pointless but the basics will help me in the future. 
A15 For high school. To go to university. 
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Table 31.   

Student Response Class A: Is what you are learning in mathematics preparing you for the 

future? Negative Responses. 

Student Negative Response 
A1 The only things that are important are addition, subtracting, multiplying and 

dividing. Half the stuff we learn we will never use in everyday life. Algebra, 
we will never, ever use that. Why do we need to know what a positive and a 
negative equal to. 

A2 Because some stranger is not going to ask you 3a+6=28. 
A5 Not in near future. I’m volunteering at Janeway and I’m just gonna play and 

read to them. 
A9 No, I want to work with athletics/sports. 
A12 Besides that [jobs] I don’t think so. 
A16 Way too many models. I don’t think I’m going to bring a balance scale to the 

store to compare prices. It (school math) is also way too easy. 
A17 The only math you do later in life is adding, subtracting, and multiplying. 
A23 In the future we won’t have time to draw tiles or do long division. People now 

usually use calculators. 
A24 Things like adding, subtraction, division, and multiplication. Integers will not 

help us in the future. 
A25 I don’t see any reason why I would have to do it. 
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Table 32.   

Student Response Class B: Is what you are learning in mathematics preparing you for the 

future? Career Related Responses. 

Student Career Related 
B6 I know that knowing how to calculate percentages, and knowing 

multiplication tables will be useful in your daily life and in many jobs 
(especially involving money).  
 

B8 Yes because I want to be a carpenter and really need to be good at math. 
B9 It depends on what subject in math it is and what you do for a living if you 

become a carpenter than square roots will help you. So it all depends on who 
you are. 

B12 If we need to learn a certain math thing for a certain job we can learn it in 
college or university. 

B14 It is preparing me for the future by teaching how to make boxes. 
B19 Math is preparing me for the future because when I get older and I get a job, 

will probably have to use math to do my job.  
B20 I think were learning for the future because for many different jobs you need a 

math education and I’m sure in order to have a every day life math is used 
quiet a lot. 

 

Table 33.   

Student Response Class B: Is what you are learning in mathematics preparing you for the 

future? Responses Related to Finance. 

Student Financial Reason 
B19 Also with cheques and money from the bank so math will help you in your 

future. 
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Table 34.   

Student Response Class B: Is what you are learning in mathematics preparing you for the 

future? Other Responses. 

Student Other 
B1 Other things, like negative and positive number, I can see where that is going 

to help. 
B4 Math is preparing me for future by getting me to solve problems in life. 
B5 Some of it. 
B6 Yes, I think that learning math is preparing me for the future. I know that 

knowing how to calculate percentages, and knowing multiplication tables will 
be useful in your daily life and in many jobs (especially involving money). 
With that being said, do consider knowing the fundamentals of these different 
elements of math will be helpful for us to know in the future. 

B7 Of course I believe math, just like all other subjects are preparing us for the 
future. Math is something you will use forever and will always be used until 
the end of time. 

B10 Yes most of the things we learn are useful to us because you can directly apply 
them to real life situation. 

B11 I am learning math because I have to but it will help with my life. 
B13 Some things we may need later in life. 

 
B15 Yes and no because some things we learn we are guaranteed to use in life. 

multiplication and geometry. 
B16 I think that it is preparing us. You may never know what kind of math 

problem may be thrown at you so it's nice to have the background knowledge. 
B17 Yes at some points I think it will 
B18 The only things that will probably use daily is addition, subtraction, 

multiplication, division and percentages. Also, now we are learning how to 
multiply integers. Why do we have to use all these models when it's actually 
simple two positive and a negative is always a negative and two negative is a 
positive. You multiply the numbers and put in the correct sign. Math needs in 
the correct sign. Math needs to stop being models and get straight to numbers. 
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Table 35.   

Student Response Class B: Is what you are learning in mathematics preparing you for the 

future? Negative Responses. 

Student Negative Response 
B1 I don't see how knowing how to fold a shape in half to see if it match the other 

side is going to help us when we are looking for jobs. 
B2 Because by the time I need it there will be technology to do it for us and we 

won’t need to do it then. 
B3 To be honest 90% of the stuff we learn we will probably never use in life 

because it is something that cannot be used in anyway. 
B5 It’s not like I'll be carrying base 10 blocks or grid paper around with me. If 

I’m going shopping I won't have time to draw number lines or percent, 
division, or multiplication. At best I'll have a calculator which I can use. 
School could be less than 12 years if only we learn what we need. I don't think 
we need to know multiplication, addition, subtraction, division, how to find 
taxes and how to find decimal, by multiplying, dividing and subtracting and 
adding. We could mostly likely be carrying our phones around so we would 
most likely have calculator. Besides from that you need other things like 
algebra for being a doctor or dentist or vet so when you go university they 
should tell you and teach you what you need to know for that. So I conclude 
most of it doesn't prepare us for the future. 

B6 I don't think everything that we are doing in math will be relevant in the 
future. But unless we plan teaching junior high math when we graduate, then 
knowing things like how to multiply integers will not be useful. Even though 
people learn in different ways, models are not efficient to use in the work 
place or even in more advanced math courses.  

B7 But I find that not all of it is helpful. Some skills such as the Pythagorean 
theorem will not be used daily, or even yearly, in life. We won't all be doing 
the same jobs in the future so we will all be using different styles. Also, the 
models we learn are not all practical for everyday use such as algebra tiles and 
counters. Most of the reasons people hate maths is that they feel that they have 
no use for it, that its a waste of their time and effort. Just some forms of math 
will never be used often. 

B9 But if you become an actor than it won't help you. 
B12 Half the stuff we learn in school we won't even remember let alone use. 
B13 Most of it we won't need. I can understand the we may need multiplication or 

division, but like this: 20x20/64/8 not with big models. In life when will we 
ever (not for anyone but ourselves like not for job interviews or whatever, 
have to explain our thinking. If we ever in a grocery store calculating the cost 
of two loaves of bread plus tax, the bread will not come alive and ask us to 
explain our reasoning or show our work. 

B15 But other things in math have a very small chance of helping you but it is 
always good to know something, even though you may not use it. 
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Student Negative Response 
B17 Most of the time I think no because there well be technology to do it for us. 

Most of what we learn we won’t remember for e.g., if you ask me 10 
questions from last year final exam I might get three right and that’s only 
because we went over it this year. 

B18 I believe very little of what we learn in math is preparing us for the future. We 
should focus more on taxes and money management but instead we are 
learning all about number lines and Pythagorean Theorem. When we need to 
use that in life? 
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APPENDIX C: FOCUS GROUP RESPONSES (ABRIDGED) 

Focus Group Question: What is math to you? 
 
Student	Focus	Group	Responses	(What	is	math	to	you?):	Class	A	
A	lot	of	numbers	
It’s	important	
You	need	math	for	pretty	much	every	job	
And	like	for	everyday	lives	and	like	time	and	weights	and	buying	things	and	school	and	work,	so	
you	can	function	
To	pay	your	taxes	and	stuff	
I	don’t	think	really	think	that	we	will	use	that	outside	of	school	but	we	need	it	here	for	school	if	
you	build	on	top	of	it	
you’ll	need	adding	and	multiplication,	and	so	they	taught	adding	like	in	grade	one	
And	then	like	multiplication	then	we	like	built	on	top	of	it	and	I	think	we	are	going	to	build	on	
top	of	algebra	
Adding	two	numbers	together	to	get	an	answer	
Just	numbers.		
 
Student Focus Group Responses (What is math to you?): Class B 
Math is like things you do in every day life.  
It’s not just numbers and stuff, you need to understand math to be able to understand 
things that are happening around you. Well, basically every day you use math.  
You can use multiplication to figure out how many things you need to give to other 
people.  
Math is really important when you’re like continuing after school like my dad is an 
engineer so he uses like Calculus  
In a lot of different jobs  
Even just like every day you use it.  
Math is a utility used all the time.  
It’s used in more than adding things up at a grocery store.  
It’s more than cutting right angles. It’s used in lots of things.  
It’s used in chemistry.  
It’s used to determine why people fall on impact, or die on impact.  
It’s used for everything. 
You use angles but that’s all. Hit the puck I guess.   
A carpenter you’re going to use right angles to cut things and build things. 
Math is just like almost like figuring things out that like have one answer on them. 
Finding a solution to a problem. 
Math is nothing. Someone made it up and it’s all in your head. It’s like not around you, 
we use it because we base our economy off of it.  
It’s an idea. Well, it’s not really an idea because everything sort of works out. Like seven 
plus three is ten but someone made it up but still like if you have seven things and you 
have ten, the theory actually applies. 
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Math is problematic. But without it life would be a lot harder. If you didn’t know to count 
to ten, you’d just be figuring out like how many days are in a year and how many hours 
are in a day. 
Time. You have to figure out sixty minutes in an hour. 
Games   
 
Focus Group Question: Why are you doing math? 
 
Student	Focus	Group	Responses	(Why	are	you	doing	math?):	Class	A	
Because	it	is	important	
For	your	job,	like	if	you	wanted	to	be	a	Mechanical	Engineer	you	need	to	know	how	to	do	math,	
all	the	equations	like	height	and	you	certainly	need	to	know	how	to	do	graphs	
I	think	it	is	the	part	to	be	a	member	of	society	because	you	pay	taxes,	you	need	to	buy	a	house,	
you	need	to	like	buy	things,	like	you	need	to	buy	food	and	probably	you	job	you’re	working	on	
like	welfare	or	there’s	the	support	thing	that	you	need	to	figure	out	how	much	money	can	I	
spend	on	things	if	I	only	have	this	much	money	a	month	or	like	this	amount	of	money	and	you	
need	to	like	to	sort	of	split	it	up	and	you	decide	what’s	important	and	what’s	not.			
Like	you	use	math	for	a	lot	like	without	even	noticing	it.		Like	whether	you	are	cooking	or	going	
to	get	your	change	or	something	to	buy	lunch.	If	you	teach	in	a	class.	

We’re	learning	to	get	towards	something,	like	improving	our	numbering	skills.	

Like	I	used	math	the	other	day	too	because	I	was	making	macaroni	but	I	didn’t	want	to	make	the	
entire	pack	of	easy	mac	so	I	did	the	math	and	cut	everything	in	half	and	did	like	ratios.		
 
Student	Focus	Group	Responses	(Why	are	you	doing	math?):	Class	B 
Understand 
Forced 
You need to know math because of life experiences. You need to know math because 
it’s just a thing that you do every single day of your life even though you think you are 
not using it but you are using it.  
You need to know math because you need to get a job to make money. And you need to 
use math with like any jobs, yeah. 
What I find is like, it’s kind of sad that the only reason people do math is just so because 
you have to in school and to get a job. I like enjoy doing math, like certain things and 
that’s kind of my motive, I do math because I enjoy how everything just kind of works 
out logically and it kind of like upsets me when people, not upset me but when people 
are like “yeah, I’m just doing math because I have to get a good grade so I can get a 
good job| and sort of thing like I’ve want people, I want people to kind of like find 
another motive like within themselves that they actually want to do math for a certain 
reason, not just have to do math.  
Kind of like what Sarah said, I like to do, my favourite thing to do in math like ever is 
order of operations because I love doing order of operations because there is a set way to 
do it and you just figure it out and then everything works out and you’ve got this 
beautiful answer and this beautiful equation and it all works out together and you’re just 
like “yes, I love this, I like math.”  
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But a reason for doing math, is so you could get a good job, like Lucas said you need to 
get a good job and you need to do well in school and do well in university and do well in 
life but also because it’s nice to be able to figure things out for yourself.  
To figure things out. 
Because I’m forced to. 
I don’t know how you can think it’s beautiful. 
I guess you can use math in sentence structure in the way that you put it together. 
Because I have to. 
Because if I want to get a good job I need to know math.  
At this point in my life only because the government makes me.  
I think yes, it’s important to do math and if I started off way back in kindergarten and 
you asked me will you still be doing math if I’m not going to make you? I would say 
well, back in kindergarten I would probably say no but looking back on it now I would 
say yes but right now I think I have the basic skills to do almost anything that I would 
want to do in life. I’m not going to go and become a rocket scientist. I am not going to 
go and become a scientist at all. I’m not going to become anything to do with the 
medical industry. I am also not going to be a mathematician or a teacher so for me to 
learn anything past this point I don’t see me using very much in life. So, if you had to 
ask me if I would still do math, I would say no.  
Why do we do math? Because the government makes us. Other than that, it’s to help us 
get through life more easily, successfully but it also depends what you want to do 
because society is changing and the needs of society is changing which means jobs are 
changing which means we’re not always going to need math like we used to. There is a 
lot more in the art industry and there is a lot more in everything and it’s not always 
involving math now. 

 
Focus Group Question: Is the math you are doing preparing you for the world? For 
the 21st century? 
 
Student	Focus	Group	Responses	(Is	math	preparing	you	for	the	21st	century?):	Class	A	
Yes	
Yeah	
Yeah	
You	are	always	going	to	need	to	know	how	to	do	addition	for	when	you	go	to	a	store	but	you	
won’t	need	to	bring	a	balance	scale	with	you	to	figure	out	what	prices	are	better	
Yeah	
Like	the	way,	like	all	the	malls	and	stuff.		I	guess	it	is	all	connected	to	the	real	world.	
Yeah	
Because	every	single	job	in	the	world	you	need	to	know	math.	
 
Student	Focus	Group	Responses	(Is	math	preparing	you	for	the	21st	century?):	Class	B 
Now we’ve got computers and all that and we can figure things out without having to 
even do them. 
Yeah.  
Google. 
No 
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Maybe, 
No because math is not as important as everybody thinks it is. There is other thing in life 
but math is not as important as everything else is. Money, yeah get somebody else to 
count it for you. There is more important stuff than math. Like the stuff we’re doing 
now, we’re never going to be doing that in real life. 
The stuff we are doing now is pointless. We’re never going to be doing fractions.	
Well, no, we might be . 
Depends on what. 
Very small chance that we are. 
Let’s be honest, everything is on technology now.  
I’m never, if I go out in life and lets say I actually do have a boss and I actually have to 
listen to someone, heaven forbid and I have to do math, I’m not going to sit there and 
draw a number line. I’m not going to spend the forty seconds, five minutes in my head 
trying to figure out a question. I’m going to type it in to my phone or my Google glasses 
or who knows what it is going to be in the next five, ten, fifteen, twenty years. So as far 
as I’m concerned, what we should be learning is things that could help us in the future, 
not things that are helping us right now because the world is evolving and developing 
faster than we’re being taught what the new things are. 
But heaven forbid we go on to a computer and learn any Photoshop. Heaven forbid we 
learn anything about video production. We sit there and we type out Prezies.  
We could be doing professional type slideshow. I guess we’re still in the stone age. We 
need to be learning more towards what’s going to happen in the future. 
Well, first I was going to say like the purpose of school is just kind of like to teach you 
everything that they can because no matter what way the world will go and you kind of 
know but then what Patrick said made me rethink, thank you Patrick. I guess he is kind 
of right because like school is taking you like 
Did she just say that? Mark it down on the calendar. 
But like teaching is kind of broad and it’s not really preparing you for a job as much as 
like knowledge. 
Yeah, like math, there’s well, but then like school isn’t really meant to just like teach 
you what you need for your job, it’s meant to give you knowledge that can be insightful. 
So what Patrick said is really true. If you look at my socials book it’s probably ten years 
old. 
Our science books used to say Pluto was a planet.  
Yeah, our science say Pluto is a planet. 
They actually re-established Pluto as a planet.  
Yeah, I don’t feel that we learn everything that we need to know like my dad, he works 
in computer science and I have no idea what he’s talking about when he’s talking about 
it because we don’t learn much about computers in class. We might go type something 
up at the lab, at the computer lab, but that’s it. We might type up an essay. We check 
answers. 
Is math preparing you for this uncertain future?  
Not really. 
They should teach us like a simple way to do taxes or something because we need to do 
that once we get in adulthood. We need to know how to do taxes but they don’t really 
teach us the simple way how to do that.  
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Oh yeah, last year we did one class and there might have been a small question on the 
test.  
Yeah, that’s how you calculate. 
That’s not taxes though.  
We need to learn what our parents learned because they just taught them the facts 
whereas they are giving us all these stupid models that are a waste of paper. 
Would the facts be able to, do basic facts help you in this very complex 
technological world?  
Yes. 
When but Patrick said why learn that when you can put into the computer? Why waste 
your time? 
Because what if all the computers shut down? 
Because what if your phone dies or something? 
You should be able to learn simple things. You don’t need to know, I don’t even know 
just a really complicated problem because you can look it up but if you’re like okay, I 
have two apples, how many people can eat these apples? 
A lot of people. 
No I get what Arianne is saying though because we are going on to do big like 
multiplication, order of operations, integers and stuff but we, in elementary school we 
have never been told to memorize our timetables. We never did that in school. 
I was told. 
I did it at home but never in school. 
I don’t know my multiplication timetables.  
That’s like typing, before they assume we know all the multiplication, they need to teach 
us how to do the multiplication timetables ourselves.  
What we learn now like integers and fractions, we might use fractions. Integers not so 
much because only certain jobs do that. Then like number lines, when are you going to 
use that? You might use counters, like you might because it makes things easier if you 
just draw five times three, you should know what that is but if you don’t understand 
numbers like I said before it might be easier for you to use counters that might help you 
figure out.  
They should be optional, not forced upon you.  
If you don’t like going ahead to all the math, you don’t like math, you are not really 
going to have a job in math. Let’s face it, you’re not going to do it because you don’t 
like it so if you do really think like if you really like counters and stuff but they are so 
inefficient that you probably wouldn’t go with a counter. 
And math is kind of not important because gym is kind of more important than math. 
Now wait one second now because you have to be committed to gym, like wear your 
gym clothes and stuff like say if you’re going to go work some place, if you’re going to 
work some where they are not going to look at what you’ve done in math, they’re going 
to your committed in gym. 
If you’re a construction worker and if you go without your tools, without your hammer, 
without your nails, without anything and if you go without your stuff they’re not going 
to call you back to do it again if you don’t bring anything.  
You need to be committed and you need to be organized.  
And remember and wear what’s right.  



 

204 

 
APPENDIX D: PERMISSION LETTERS 

Research Consent Form – Parent(s) 

I, __________________________, hereby consent for _________________________ to 
participate in Mrs. Andrews’s mathematics class, which is a site for research on 
judgments made during the teaching and learning of mathematics. 
 
I hereby consent for my child (please check the boxes): 
☐ to be audio-taped in the mathematics class; 
☐ to be video-taped in the mathematics class; 
☐ to participate in focus groups on the analysis of the judgments made in the teaching 

and learning of mathematics; 
☐ to allow his/her work to be photocopied for the purpose of the research.  

 
I understand that: 

• my child may withdraw from the research at any time without penalty; and, in the 
event this happens, my child will continue to be taught the mathematics content 
with his or her classmates; 

• all information gathered will be treated confidentially and discussed only with 
Jennifer Anderson’s supervisor; 

• my child will not be identifiable in any document resulting from this research; 
• my child’s work (without his/her name) may be scanned and included in research 

reports, published articles and books. 
 
I also understand that the results of this research will be used only in the following: 

• Jennifer Anderson’s doctoral dissertation; 
• presentations for educators and others concerned with educational matters; 
• written articles and/or books for educators and others concerned with educational 

matters. 
 
____________________________   ____________________________ 
Signature of Parent     Date Signed 
 
____________________________   ____________________________ 
Signature of Student     Date Signed 
 
For further information concerning the completion of this form, please contact: 
 
Jennifer Godfrey Anderson Dr. David Wagner Dr. Ann Sherman (Dean) 
Faculty of Education Faculty of Education Faculty of Education 
G.A. Hickman Building Marshall D’Avray Hall Marshall D’Avray Hall 
Memorial University University of New Brunswick University of New Brunswick 
St. John's, NL A1B 3X8 Fredericton, NB E3B 5A3 Fredericton, NB E3B 5A3 
(709)864-6158 (506) 447-3294 (506) 453-4862 
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Research Consent Form – Teacher 

 
I, ________________________________, hereby agree to allow Jennifer Anderson to 
use my class as a site for this research on judgment in mathematics learning. 
 
I hereby consent: 
☐ to be audio and video-taped in the mathematics class; 
☐ to interact with the researcher in the analysis of the judgments made in the 

teaching and learning of mathematics; 
☐ for any of my related work (plans, handouts, assessment instruments, journal 

writing) to be photocopied for the purpose of the research.  
 
I understand that: 

• I may withdraw from the research at any time without penalty; 
• all information from which I can be identified will be treated confidentially and 

discussed only with Jennifer Anderson’s supervisor; 
• I will not be identified in any document resulting from this research unless I 

choose to co-author papers or co-present educational sessions; 
• my work may be scanned and included in research reports, published articles and 

books. 
 
I also understand that the results of this research will be used only in the following: 

• Jennifer Anderson’s doctoral dissertation; 
• presentations for educators and others concerned with educational matters; 
• written articles and/or books for educators and others concerned with educational 

matters. 
 
 
 
_________________________   ___________________________ 
Signature of Teacher     Date Signed 
 
 
 
For further information concerning the completion of this form, please contact: 
 
Jennifer Godfrey Anderson Dr. David Wagner Dr. Ann Sherman (Dean) 
Faculty of Education Faculty of Education Faculty of Education 
G.A. Hickman Building Marshall D’Avray Hall Marshall D’Avray Hall 
Memorial University University of New Brunswick University of New Brunswick 
St. John's, NL A1B 3X8 Fredericton, NB E3B 5A3 Fredericton, NB E3B 5A3 
(709)864-6158 (506) 447-3294 (506) 453-4862 
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1997 – 1999 Morrinsville Intermediate School, Morrinsville, New Zealand 
 Position: Grade 6/7 Teacher 
 
 
Committees: 

Nov 2012 to present Science Technology Engineering Mathematics Project – 
Development of new teacher education program for the Faculty 
of Education, Memorial University. 

Sept 2013 to present Primary-Elementary Implementation Review Committee – 
Development of new teacher education program for the Faculty 
of Education, Memorial University 

Aug 2013- Feb 2015 IPad Implementation Research Group – Faculty of Education, 
Memorial University 

July 22, 2013 Memorial University Library website redesign focus group  
Nov 24, 2010 Pan-Canadian Assessment Program Cut Score Committee 

(Toronto) 



 

 

August, 2010 Program for International Student Assessment Item Review – 
Mathematics (Toronto) 

July, 2010 Pan-Canadian Assessment Program marking (Mathematics-Major 
Domain) (Winnipeg) 

May 13-14, 2010 Program for International Student Assessment Item Writing – 
Mathematics (Toronto) 

Oct 1 – 3, 2010 UNB/UofT/UMich – Authorities in Mathematics Instruction 
Research Group (Saint John, NB) 

Oct 9, 2009 Provincial Mathematics Resource Implementation: Pearson 
Canada (Fredericton, NB) 

 

Presentations and Publications:  

Jan 2016 ICSEI (Int’l Congress for School Effectiveness and Innovation, 
Glasgow): Psychometric Research and Arts-based Programming 
as a Context for Effective Learning 

Jan 8-11, 2016 Hawaii University International Conference presentation: 
Children's Immersion in an Art/Museum/Archives Program 
(presented by Dr. Heather McLeod). 

Nov 17, 2015 Maxine Greene Center & Lehman University (New York) invited 
presentation for the Inquiry and Creative Task Force Lecture 
Series: Educational Assessment in Arts-Based Contexts 

Sep 17, 2015 UIT (Arctic University of Norway, Tromso). Guest Lecture: 
Community and Land Based Education 

Sep 15, 2015 UIT (Arctic University of Norway). Guest Lecture: McLeod, H. & 
Anderson, J. (2015). Open Minds at the Rooms. Standardised 
testing in an arts-based community program. 

Apr 16-20, 2015 AERA (Chicago) presentation: McLeod, H. & Anderson, J. 
(2015). Open Minds at The Rooms: Learning in a Gallery, 
Museum, Archives Complex.  

Apr 12-16, 2015 AAACS (Chicago) presentation: Navigating tensions between 
psychometrics and arts-based programming: Evaluating a 
community-based program. 

Aug 15, 2014 Commencement Address: Primary/Elementary Program 
Graduation Gala. 

May 24-29, 2014 Canadian Society for Studies in Education (St. Catherines, Ont): 
Paper presented: Young, G., Penney, S., Anderson, J., Badenhorst, 
C., Dawe, N., Goodnough, K., Hesson, J., Joy, R., Li, X., McLeod, 
H., Moore, S., Pelech, S., Pickett, S., Stordy, M., Vaandering, D. 
(2014). Women reflect on their journeys toward becoming 
academics: Challenges and supports. (presenters Young and 
Vaandering). 

Jun 1-5, 2013 Canadian Society for Studies in Education (Victoria, B.C.). Paper 
presented: Judgement in middle school mathematics. 



 

 

Apr 2-7, 2013 Mathematics Education and Society - 7th International Conference 
(Cape Town, South Africa). Paper presentation: The language of 
evaluation: Implications of self and teacher judgement in middle 
school mathematics. 

Jul 29-Aug 3, 2012 Presentation – Ministry of Education/Memorial University, 
Leadership Academy: Educational Assessment in the 21st Century 
(St. John’s, N.L.) 

Jul 4-13, 2012 Presentation - Caribbean Development Bank/St. Lucia Ministry of 
Education, Basic Teacher Education Enhancement Project: 
Classroom Assessment (St. Lucia) 

Jan 10, 2011 Presentation – Formative Assessment Practices for High School 
(New Brunswick Provincial Professional Development for 
Teachers and School Leaders) 

Dec 17, 2010 Presentation – Constructing Higher-Order Mathematics Items 
(New Brunswick School District 17 Mathematics Specialists) 

Nov 30-Dec 1, 2010 Presentation - Constructing Higher-Order Mathematics Items 
(New Brunswick School District Mathematics Specialists) 

Jan/Feb 2010 Presentations - Mathematics Assessment Program (New 
Brunswick School Districts 2, 6, 8, 10, 14, 15, 16, 18) 

Jan 22, 2010 Mathematics Assessment Program Development: District 08 
Principal’s Conference (Saint John) 

Nov 12, 2009 Balanced Assessment: Teacher Education Program (University of 
New Brunswick) 

Oct 20, 2009 Assessment for Learning: Health Curriculum Development 
Committee (NB Dept. Of Education) 

Oct 15, 2009 Curriculum Alignment and Assessment Development: ELPA 
Steering Committee (NB Dept. Of Education) 

Sep 18, 2009 Mathematics Assessment Results: Provincial Mathematics 
Symposium (Fredericton) 

Apr 14, 2009 Balanced Assessment: School District 08 Professional 
Development Seminar (Saint John) 

Mar 30, 2009 Assessment Framework: Minister’s Advisory Council on Testing 
and Evaluation - Minister’s Advisory Council on Testing and 
Evaluation (New Brunswick) 

Mar 2009 New Mathematics Assessment Program: Minister’s Advisor 
Council on Testing and Evaluation - Minister’s Advisory Council 
on Testing and Evaluation (New Brunswick) 

Feb 13, 2009 Mathematics Assessment Program: New Maryland Elementary 
School (Fredericton) 

Jan 22, 2009 Assessment for Learning: Teacher Education Program (University 
of New Brunswick) 

 
Conference Attendance:  
 
Nov 13-15, 2015 
 

Increasing Student Achievement through Holistic Education - 
(National Gathering for Indigenous Education, Calgary, Alberta)  



 

 

Jun 21-26, 2015 
Apr 16-20,2015 
Apr 12-16, 2015 
Mar 26-27, 2015 
Apr 8-12, 2014 

Math Education and Society (Portland, Oregon) 
American Education Research Association (Chicago) 
American Association for the Advancement of Curriculum Studies 
(Chicago) 
Edge 2015: Canadian Symposium on Indigenous Education 
(Northwest River, Labrador) 
International Symposium on Assessment (Fredericton) 

Jun 1-5, 2013 Canadian Society for Studies in Education (Victoria) 
Apr 21-24, 2013 OECD: 21st Century Mathematics (Stockholm, Sweden) 
Apr 2-7, 2013 Mathematics Education and Society - 7th International Conference 

(Cape Town, South Africa).  
Jan 2-11, 2012 International Congress on School Effectiveness (Malmo, Sweden) 
May, 2011 Canadian Society for Studies in Education (University of New 

Brunswick) 
Nov 4-6, 2010 Society for Phenomenology and Existential Philosophy: 49th Annual 

Conference (Montreal) 
May 28-31, 2010 Canadian Society for Studies in Education Conference (Concordia 

University, Montreal) 
Jan 5-8, 2010 23rd International Congress for School Effectiveness and 

Improvement (Kuala Lumpur, Malaysia) 
Aug, 2009 Solution Tree: Assessment Institute with Anne Davies & Rick 

Stiggins (Saint John) 
May 23-26, 2009 Canadian Society for the Study of Education Conference (Ottawa) 
 
Professional Development: 
 
Mar 21, 2014 Canadian Evaluation Society: Qualitative Research Workshop (St. 

John’s, N.L.) 
Aug 11-16, 2013 Cultivating Mindfulness in Schools Retreat taught by Thich Nhat 

Hanh (Brock University) 
Jun 13-16, 2013 Dorje Denma Ling: Mindfulness Retreat (Tatamagouche, N.S.) 
Apr 18, 2013 Apple Education Learning Tour (St. John’s, N.L.) 
Aug 22-25, 2011 Anne Davies and Sandra Herbst workshops: Assessment Strategies 

for Elementary and Assessment Strategies for High School. 
(Toronto) 

Aug 17-18, 2011 Anne Davies and Sandra Herbst workshop: Assessment Strategies 
for Leaders (Toronto) 

Jul 6,7, 2010 Catherine Fosnot Seminar – Constructivism in Mathematics 
(Fredericton) 

Jan 27-29, 2010 Canadian Test Centre: Test Item Development (Fredericton) 
Jun 1-5, 2009 SPSS Training: Dr. C. Grobe (Fredericton) 
May 30, 2009 
 

Statistical Modelling of Complex Hierarchical Data: by Dr. Doug 
Wilms (Fredericton) 

 
  



 

 

 
Courses Taught: 
 

• Ed 4644: Experiential Education – Memorial University 
• ED 4950: Classroom Assessment – Memorial University 
• ED 3940: Mathematics in Primary and Elementary Grades – Memorial University 
• ED 2040: Interpersonal Communication – Memorial University 
• ED 401/ED 407: Primary/Elementary, Intermediate/Secondary Internship – 

Memorial University 
• ED 5000: Teacher Development Seminar – Memorial University  
• ED 5175: Classroom Assessment – University of New Brunswick 
• ED 3424: Teaching Mathematics in the Elementary School – University of New 

Brunswick 
 
Awards: 
 

• University of Calgary Graduate Scholarship (2006). 
• Simon Fraser University: Geography Department Scholarship – Highest G.P.A. 

(1997). 
• Simon Fraser University: University Open Scholarship for top 3% G.P.A. (June 

1995, Sept. 1995, Jan. 1996, Sept. 1996, Jan. 1997). 
 
Professional Organizations: 
 

• Canadian Evaluation Society (CES) 
• National Council for Teachers of Mathematics (NCTM) 
• Canadian Society for Studies in Education (CSSE) 
• Canadian Association for Teacher Education (CATE) 

 
Teacher Certification 
 

• Provinces of British Columbia, Alberta, New Brunswick, and Newfoundland 
(pending) 

• England 
• New Zealand 

 



 

 

 


