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ABSTRACT

This research is the self-study of a teacher who began to question the frustrations

and challenges that he faced when teaching in the Consumer Mathematics classroom.

This research attempts to answer a number of questions: What tensions were present and

causing the teacher's frustration? To what extent does the teacher's identity factor into

his ability to teach different students, in different classes? Can a teacher objectively

examine his own practices in an attempt to answer questions about his own teaching?

This research focuses on a teacher's interaction with his Grade 12 students in the

Pre-Calculus and Consumer Mathematics classrooms. This research includes data

gathered from teacher and student writing, student interviews and inte¡actions with a

critical friend. The analysis and interpletation of the data relies on many of the techniques

used i¡ action research, including coding and memoing.

Some of the ideas and concepts plesented in this research include, but are not

limited to, the nature of étudent learning, pedagogical models and their influences in the

classroom, the nature of mathematics, critical friends, models of identity, student

motivation, and teachers' perceptions and their influence on cunent beliefs,
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CHAPTER 1

Introduction of Thesis Topic

I am a teacher. I love being in the classroom; I love the energy the students

possess. I derive great satisfaction from that moment in time between misunderstanding

and understanding. This thesis was bom out of my love of teaching and the persistent

frustration I experienced while teaching the Consumer Mathematics course. What follows

is my attempt to better identify and explore those frustrations.

High School Mathematics in Manitoba

In Manitoba, high school mathematics curriculum is divided into three separate

streams: Consumer Mathematics, Applied Mathematics and Pre-Calculus. Consumer

Mathematics is a set of courses designed to give students a solid foundation in the

everyday use of mathematics. The Consumer Mathematics course is not sufficient to

prepare students for postsecondary mathematics. Applied Mathematics is a set of courses

that stress the integration of technology and communication in mathematics. It is my

belief that this course is also not sufficient for the majority of postsecondary mâthematics

courses. Pre-Calculus courses a¡e a set of courses designed to prepare students for the

rigours and demands of university calculus. Each of these courses possesses its own

strengths and weaknesses.
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Identity and Palmer

In his 1998 book The Courage to Teach, Parker Palmer describes teaching as a

profession that exists in the intersection of public and personal lives. "Good teaching

carurot be reduced to techniques; good teaching comes from the identity and integrity of

the teacher" (Palmer, 1998, p. 10).

According to Palmer (1998), "identity is a moving intersection of the inner and

outer forces that make me who I am" (p. 13). Britzman (1992) describes identity as a ". . .

role [that] can be assigned, the taking up of an identity is a constant social negotiation

that can never be permanently settled or fixed, occuning as it necessarily does, within the

irreconcilable contradictions of situational and historical constraints" (p. 10). Both

autho¡s describe identity as a negotiation. Palmer uses the notions of inner and outer

forces. Britzman is more specific when she names the constraints of situation and history.

Both authors write about identity as a dynamic sense of self that can be changed or

altered and never rigid.

ln all aspects of my life I shape my identity based on a set of rules or beliefs.

These may be explicitly set out before us or they may be tacit. The rules may be the same

in all situations or they may vary depending on the setting. When I shift identities I am

making adjustments to these rules or beliefs. In some cases the adjustments may be very

large or they may be very minor. Regardless of the size of the adjustment, if I am to

successfully shift my identity I must in some \¡r'ay adjust my beliefs

The second component of good teaching according to Palmer is integrity.

lntegrity is all about maintaining a personal wholeness. As I experience life's forces I

have one of two options: shift my identity or maintain it.
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Regardless of the choice I make, my choice should allow me to maintain my

integrity as a teacher. When I choose to shift identities and I do not readjust my beliefs, I

will inevitably violate my old set of beliefs and damage my integrity. Good teaching

cannot come out of a place that is not integral. The poet Rumi (1207 -1273 A.D.) says, "If

you are here unfaithfully with us, you're causing tenible damage." Teaching out of a

place that is not integral for the teacher is teaching unfaithfully. If I do this, intentionally

or not, I will cause damage, to myself and worse yet, to my students.

How does Palmer's (1998) integrity play itself out every day in the classroom?

Perhaps an example will help me frame this concept more fully.

Imagine Katherine is a new teacher right out of university. She believes in the

benefits of constructivist education and has tried very hard in her pre-service experiences

to hone her skills. Her first teaching assignment has her teaching a variety of mathematics

courses. ln her Grade 10 Consumer Mathematics class, Katherine uses her constructivist

teaching methods and finds gleat success for both herself and her students. She believes

she is making a comection with the students and that they are leaming the material. ln

one of her other classes, Glade 10 Advanced Pre-Calculus, despite all of her best efforts,

she is unable to effectively apply her constructivist methods with these students.

Katherine decides that in order to be effective for these students she must take on a more

teacher-centred identity in the classroom. The class reacts well to her new teaching style

and the course moves along. While the students are doing fine, Katherine is somewhat

dissatisfied with her own teaching. Katherine has changed who she appears to be in the

classroom for a particular group of students; she has attempted to make an identity shift.
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This shift took place without her adjusting what she believed good teaching and

leaming to be. Katherine violated her own personal beliefs about the nature of teaching

and leaming. While she is able to switch to a more teacher-centered style of teaching, she

still believes that the constructivist approach is a better method. Katherine is not

remaining integral in her teaching; the damage is, therefore, done to her.

It is important to understand that in this thesis when I use the word íntegrity I am

referring to Palmer's (1998) use of the word. When Palmer uses integrity he does not

refer to the virtues ofhonesty and trustworthiness that are so often associated with the

word. Palmer uses the word integrity to mean unaltered, in its original state, whole.

Palmer does not speak of possessing integrity; he instead encoulages his readers to

maintain their integrity. Integrity in and of itself is neither positive nor negative; rather,

the act of maintaining integrity is positive, and losing integrity is negative.

My Thesis Question

. When people ask me what I do for a living I usually respond, "I am a math

teacher." I have recently been trying to tell people that "I am a teacher," since I believe

that in my classroom I do more than teach mathematics. However, in terms of the

mathematics that I most identify with, I should tell them that I am a "Pre-Calculus math

teacher." This is how I see myself and it has been my identity for the last seven years of

my teaching career. Palmer (1998) writes that we "teach who we are" (p. 15). There

seems to be a contradiction in Palmer's writing when he describes identity as dynamic

and constantly being negotiated and yet he boldly claims that we teach who we are.
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"Teaching who we are" sounds rigid, but I believe that Palmer would allow for "who we

are" to be in constant flux. In other words, we teach our identity.

When I first started teaching I spent a number of semesters working in Pre-

Calculus Mathematics classrooms. With the addition of new mathematics teachers to our

staff I have begun to teach courses other than Pre-Calculus (academic mathematics).

What I found was that although I was teaching different courses with different

mathematical concepts, different types of students and, indeed, different end goals, I was

not different. I approached the Consumer class as if it was a Pre-Calculus course, and my

manner of teaching and evaluation did not significantly change. When I tried to change

methods or expectations I have come to the conclusion that I did so without the necessary

changes to my beliefs and thus the integrity of my teaching suffered.

When I began this process I did not believe that I needed to change my views on

mathematics or my overall stance on pedagogy. I was convinced that I needed to be able

to change my beliefs and thus my identity as I moved to and taught in different courses. If

this were possible I believed that I would.be a more effective and authentic teacheç in all

of the courses that I taught. This thesis describes my engagement with the tensions and

processes involved in a teacher changing his identity as he engages in fundamentally

different courses with fundamentally different student intentions. ln other words, what

barriers (tensions) keep me comfortable in period 5, Pre-Calculus Mathematics, while

making me so uncomfortable in period 6, Consumer Mathematics? Can I determine what

these baniers are and can they or I be altered to allow me to feel integral in the Consumer

classroom?
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CHAPTER2

Theoretical Foundations

Introduction

In this chapter I begin by examining the prevailing North American perspectives

on mathematics education as set out by the National Council of Teachers of Mathematic

(NCTM). I then move closer to home and look at how Manitoba has attempted to address

some of the many issues that arise from the NCTM's positions. From there I will move

into the classroom and look at how student and teacher writing in the classroom can be

used as both a valuable teaching resource and a rich source of data for research. Next I

will examine three different perspectives on teachers' personal and professional lives. I

finish with the work of Jennifer Helms (1998), which provided me with the scaffolding

around which I built a majority of my research and analysis.

Mathematics for All

In 2000 the National Council of Teachers of Mathematics (NCTM) published a

book entitled Prl nciples and Standards for School Mathematics. This was written to

serve as a guide for provincial and state educators as they create and implement

kindergarten to Grade 12 mathematics curriculums. The NCTM had previously published

other guides for teachers and administrators oi Curriculum and Evaluation Standards for

School Mathemaflcs (1989), Professional Standards for Teaching Mathematics (7991)

and Assessment Standards for School Mathematics (1995).
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Principles and Standards for School Mathematics was written to replace the earlier

Curriculum and Evaluation Standards,

It is important to nole that Prí,xciples and Standards for School Mathematics was

written by mathematics teachers and postsecondary educators in the United States and

Canada and is intended for anyone involved in the mathematical education ofa student.

In the first chapler of Principles and Standards for School Mathematícs, the

writers lay out their vision for school mathematics. This vision is to be the driving force

behind the principles and standards found later in the book. In their vision the NCTM

(2000) asserts that "The need to understand and be able to use mathematics in everyday

life and in the workplace has never been g¡eater" (p. 4). According to the NCTM (2000),

"Mathematical competence opens doors to productive futures. A lack of mathematical

competence keeps those doors closed" (p. 5). The assumption in this last statement is that

without a good mathematics education students will have to face an unproductive future.

The NCTM goes on to talk about the importance of students leaming that mathematics is

a life skill that should be appreciated on both a practical and aesthetic level. The NCTM

vision statement cites the increased demand for mathematical knowledge in the work

force and in the science community as an important reason for all students to learn

mathematics,

The NCTM Standards make a number of broad statements about the leaming of

mathematics and who should be involved. As you read through the vision and principles

chapters you come across many stâtements that begin with "All students." In fact, in the

preface the writers declare that their recommendations are made
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"with the belief that all students should leam important mathematical concepts and

processes with understanding" (p. ix),

Other examples of inclusive language in the NCTM (2000) documents include:

"Principles and Standards calls for a coÍrmon foundation of mathematics to be leamt by

all students" (p. 5). "All students should have the opportunity and the support necessary

to leam significant mathematics with depth and understanding" (p. 5). "All students need

an education in mathematics that will prepare them for a future of great and continual

change (p. 8)". Each of these statements rests on two common foundational ideas.

First, no student should ever be denied, for any reason, the opportunity to leam

mathematics at the highest level with the best possible instruction. This is an equity issue

and is the first principle laid out in chapter 2. The Standards make it very clear that there

should not exist in this or any other democratic country a systemically tiered mathematics

education program, The second foundational idea is that all students should learn a

"common foundation of mathematics . . . with depth and understanding" (NCTM, 2000,

p. 5). Whenever a group of like-minded people come together to try to effect change it is

important that they believe that change can, in fact, occur. Part of believing that change

can take place is first to set forth an idealized version of the world after the change has

occurred; this is what the vision statement in the NCTM document has done. I agree that

no child should ever be denied a chance to leam in anything less than an optimal

environment. I do not believe that it is possible for all students to leam the same

mathematics with the same level of understanding, regardless of the adaptations that are

made. The writers of this document are making an important statement i-n this principle,

that equity does not necessarily mean equal.
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In order to achieve equity it is lecognized that some students will need different

types of teaching and strategies to be successful. In the equity principle the writers of this

document try to address this issue of adaptations.

I would argue that if adaptations involve limiting or restricting any of the content

being taught, then "math for all" is not a true or attainable goal. The writers of this

document make a very bold statement when they claim that "Mathematical competence

opens doors to productive futures. A lack of mathematical competence keeps those doors

closed" (p. 5). If this statement is accurate then equity without equality is not enough. I

do not see equality as part of the NCTM plan, nor do I believe that it is possible for the

following reasons.

I believe that there are three obstacles outside of natural student ability and desire

standing in the way of this second foundational idea becoming a reality. First, education

as a whole seems to be a system prone to move to and fro following trends or political

agendas. Second, we have a system that is not providing a proper foundation for our

students. Finally, in North Ame¡ica we have a negative cultural bias towards success in

mathematics,

Pedagogy has always had an element of uncertainty built into it; for example,

what makes one person a more effective teacher than another? ln faculties of education

teachers in training may talk about the art of teaching versus the science of teaching. As

teachers we are always chasing the silver bullet of teaching, looking for new approaches

to help us in our daily teaching lives. Visit an educational book fair and you will find

countless new teaching methodology books promising amazing results. I believe that it is

this facet of teaching that makes us as a profession so prone to following trends.
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I do not believe that any past, present or future trend in education is ever

undertaken unless those in the classroom truly believe that what they are doing is in the

best interest of the leamers. However, change takes time and improvement takes even

longer, and teachers who do not see results often start looking for new solutions too soon.

Less common than individual teachers changing methods, is a systemic shift in

mathematics education. I believe we are in the midst of the third major shift in 50 years.

After World War II the Soviets and the Americans became engaged in the Cold

'War, in which the two superpowers armed themselves and competed for supremacy on

the world stage. When the Soviet Union became the first country to launch an artificial

satellite (Sputnik) into space in 1957, the American govemment reacted in a number of

dramatic ways. In 1958 the National Defense Act allocated almost $1 billion to educating

American children in mathematics and science. This led to a change in the way

mathematics and sciences were taught in the elementary and secondary schools across the

country, New mathematics curriculums were written in the hopes of sending more

students into postsecondary mathematics and science studies. William Kilpatrick's

"project method" of learning had inadvertently caused a drop in enrolment in high school

algebra. These new curriculums emphasized the importance of knowing why notjust how

the math was done. Problem solving and application became more import in mathematics

cuniculums. There was a move away from the rote leaming that had dominated

mathematics for so long. The overall goal was for the United States to train more

mathematicians and scientists to help them gain the advantage over the Soviets.

. Less than 10 years later (1966) mathemàtics educators were wor¡ied about

students' basic mathematics abilities; hence the second shift began,
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North American stuáents were being taught to use algorithms, and rote memorization was

being stressed in the classrooms. By the early 1980s it was becoming evident that the

"Back to Basics" movement was not working. American students were not performing at

the same levels as their Asian and European counterparts. In 1989 the NCTM published

ïhe Principles and Standards for School Mathemalics, which outlined a common

cuniculum for students from kindergarten to Grade 12.In 1993 the NCTM published a

small book entitled ,tfaf¿ of the Art, Transforming ldeas for Teaching and Learning

Mathematicsi in this book the authors suggest a ne\ry (the third) shift in mathematics

education. This new shift has five components: l) view mathematics classrooms as

leaming communities, 2) remove the teacher as the sole authority for what counts as right

and wrong, 3) emphasize mathematical reasoning to prove and/or verify moving away

from rote memorization,4) encourage students to make conjectures and be inventive in

their problem solving, and 5) connect mathematics to other aspects of life, rescúing it

from its isolation.

With each of the above three shifts in mathematics education, the study of

teaching mathematics gained new and useful insights into how to best help others in their

leaming of mathematics. At the same time, however, we lose something. The shifts in

mathematics education acts something like a pendulum: the pendulum swings too far in

one direction, then the conection takes us too far in the other direction and eventually,

the cycle repeats itself.

The swings in the pendulum do not occur ovemight and even when the

community of mathematics educators agrees that a change must be made, we may not all

understand how this new change will affect our universities' teacher training programs
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and our schoolroom mâthematics lessons. ln the midst of any major change confusion

and trial and enor will exist and may result in students inadvertently being lost in the

process. This may be an unavoidable consequence of process and progress. If we as a

mathematics community do not have a good sense of what it means to teach mathematics

properly, our students may experience [encounter? what do you mean?] 12 different

theories on what teaching mathematics looks like by the time they reach university. This

type of diversity makes the NCTM's goal very hard to accomplish,

To further complicate the issue, there appears to be a more lethal and silent

opponent to the mathematics-for-all quests. In North America, school students are taught

the core subjects by the same teacher in each grade, until they reach Grade 7; in some

cases it may be until they reach Grade 10. Other subjects like second languages, music

and physical education are often taught by specialists in these fields. I would argue that in

the majority of cases elementaty school teachers are required to teach mathematics that

they are not sufficiently prepared to teach.

Dobson (2001) discusses the state of education in the United Sates. He cites a

National Assessment of Education Progress study that concluded that 807o of fourth-

grade children are not proficient in mathematics. Further on, Dobson includes a tlanscript

of a radio conversation he had with Bill Bennett, Secretary of Education under Ronald

Reagan.

Bennett pointed out that halfofall the elementary school teachers they studied

could not "divide one-and-three-quarters by one-half' (Dobson, 2001, p. 190). If this is

true, and if we agree that Canadian education and American education are in many

aspects similar, then why are we as citizens and parents not insisting that our
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kindergarten to Grade 6 children be taught by mathematics specialists? "The United

States is one of the few countries in the world that continues to pretend-despite

substantial evidence to the contrary-that elementary school teachers are able to teach all

subjects equally well" (Everybody Counts, 1989, p. 64). In his book 1¡rnu meracy:

Mathematícal llliteracy and its Consequences, Paulos (1988) suggests that, "The

background in math of prospective elementary school teachers is . . . nonexistent" (p.

102). Paulos suggests hiring mathematics specialists to teach in the elementary school.

I believe that elementary school teachers rarely teach incorrect mathematics.

What I believe happens is either one of the following situations or a combination of the

two. A teacher who is charged with teaching mathematics and is not sufficiently

knowledgeable.about the subject will only ever be able to teach the topics at a superficial

level. For example, I can explain to you how an intemal combustion engine works but I

do not possess enough knowledge to diagnose and fix your car when something is wrong.

ln the elementary years students are building a foundation that they will be forced to rely

on for the rcst of their lives. If there is a slight misunderstanding or conceptual problem

that is formed in the early years of mathematics education, that may stay with the student

for the rest of their life. A teacher who is not intimately familiar with the subject that they

are teaching may not notice these conceptual problems and,/or not be able to help.resolve

them if they are apparent. "Despite massive effort, relatively little is accomplished by

remediation programs. No one-not educato¡s, mathematicians, or researchers-knows

how to reverse a consistent early pattem oflow achievement and failure" (Everybody

counts, 1989, p. 13).
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In other cases, a teacher's own negative or ambivalent feelings towards a subject

like mathematics may be tacitly communicated to their students. Mathematics may then

become the subject where nothing fun ever happens, children who are naturally interested

in mathematics can easily become tumed offby bad classroom experiences. ln either

case, damage is done to the student and their future in mathematics. By the time they

reach high school they may not have the choice to take the mathematics that will lead

them to a "productive future." Therefore, teachers are concemed with "mathematics for

aI1."

Finally, there exists a "pervasive societal belief in North America that only some

students are capable of leaming mathematics" (NCTM, 2000, p. 12); in North America

we have made it acceptable, even permissible, to be "bad at math." This misconception

has made it okay to fail in mathematics. Every time I have parent-teacher interviews I

have well-meaning parents sit across a table from me and shrug their shoulders and

proclaim that they could never do mathematics in school either, so why should their child

be any different? It is as if there existed a mathematics gene that some people possess and

othe¡s do not. "The myths surrounding the subject [mathematics] encourages children to

give up the moment they encounter any difficulty" (Mighton, 2003, p.20).

I was alarmed when I was watching a commercial for the 2004 summer Olympics

in Athens. The comme¡cial showed athletes competing and winning medals and the

voice-over said:



23

"It does not matter where you come from,

Who youl family is,

What you wear,

Or how good you are at math

All that matters is

That you give it everything you got . . .

To me that's why the Olympic Games ¡ockl"

(Lavigne, 2004)

The voice is that of Canadian teen rocker Avril Lavigne. What disturbed me when

I first heard this commercial is that it would not be socially acceptable to replace "math"

with reading. "Children can succeed in mathematics . . . . The evidence from other

nations shows overwhelmingly that if more is expected in mathematics education, more

will be achieved" (National Academy Press, 1989, p. 2). As a society we have to start

realizing that it is not okay if you are not proficient in mathematics. As parents we need

to make sure that our children are leaming the mathematics that they will need for life,

starting at an early age. As educators we need to be more vocal about this issue and

become agents of change.

. I believe that "math for all" is a worthy vision to work towards. I do, however, see

a number of obstacles standing in the way of that vision becoming a reality. As a

mathematics teacher who believes in "math for all" but sees the limitations, how do I

enter a mathematics classroom full of students who have been left behind and teach them
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effectively? This is not a question of effective remediation techniques. No, the question is

what I have to change to be able to meet these students where they are.

Curriculum Concerns

It is possible that the students that I teach this year will have up to five different

careers in their lifetime. In today's society, more than ever before, an individual must be

prepared for change.

Part of that preparedness involves being numerate. Paulos (1988) defines

irnumeracy as "an inability to deal comfortâbly with the fundamental notions of number

and chance" (p. 3). In his book The World is FIat: A brief history of the twenty-jirst

century, Thomas Friedman quotes Tracey Koon, Intel's director of corporate affairs, who

said, "Science and math are the universal language oftechnology. . . they drive

technology and our standards of living. Unless our [North American] kids grow up

knowing that universal language, they will not be able to compete" (p 272). Innumer.acy

and career choices are distant concems ofthe average l4-year-old; be that as it may, it is

at this age that students in Manitoba must choose which stream of mathematics they warìt

to study during their high school years. This choice will have lasting repercussions at

graduation and beyond.

One of my goals in this thesis is to improve my own teaching and help others in

theirjourney to better pedagogy. I have chosen to focus my attention on the Pre-Calculus

and Consumer Mathematics courses. As I have already stated in chapter 1, I see myself as

a Pre-Calculus teacher.
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As such I find that I have a hard time teaching the Consumer Mathematics course

authentically and with integrity. For the purposes of this thesis I have chosen to focus on

the Grade 12 Pre-Calculus and Consumer Mathematics course.

I would like to speak briefly on the nature of the students that I have taught in

Consumer Mathematics. At the Grade 12level the students sitting in many of the desks

show a combination of frustration, fear and disappointment.

Many students in Consumer Mathematics are there because they have been

unsuccessful in past mathematics classes.

Most of the students found the Grade 9 mathematics course difficult, and

managed to just pass. It is not uncommon to find students in Consumer Mathematics who

have taken the Grade 9 course two or more times before passing. Other students anive in

a Consumer Mathematics course after a very rough ride in the Applied or Pre-Calculus

stream. Regardless of their path, many of the students arrive at mathematics discoulaged,

disheartened or reluctant. Fol many of the students, mathematics anxiety is high and

mathematics teachers are not to be trusted. These students have been wounded by

mathematics and are weary of getting too involvèd in any activity for fear of further

failure. This is the challenge facing many Consumer Mathematics teachers.

' More than once in these pages I have claimed that I see myself as a Pre-Calculus

teacher. I struggle with this because I would rather see myself as a teacher of

mathematics students. I believe that I have linked my identity as a teacher to the Pre-

Calculus course so strongly based on the content and delivery of the course. I enjoy and

am comfortable teaching academic mathematics, full of proofs, theorems, and algorithms.
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I am also very comfortable but not always satisfied with being up in front ofa class

teaching for 50 to 60 minutes a day. Both of these are realities in the Pre-Calculus

Mathematics courses.

Students in Pre-Calculus are in this stream of mathematics because they want to

be able to enter any field of postsecondary study. Pre-Calculus is the only mathematics

stream that will truly make this a possibility for students. I do not believe that a student

who graduates from Grade 12 with Consumer Mathematics is prepared for any type of

postsecondary education that involves mathematics.

ln the introduction of the Grade 12 Consumer Mathematics curriculum the writel's

explain that Consumer Mathematics courses ate "for those who may not use advanced

mathematics in their careers, but who, nevertheless, will be consumers and active

citizens" (Senior 4 Consumer Mathematics: A Foundation for Implementation, 2000, p.

3). The focus of this curriculum is not to prepale student for the study of mathematics at

the postsecondary level; rather, it is to teach students to be intelligent consumers and

active citizens. To this end it is very important that these students become numerate, I

believe that if taught comectly, graduates of Consumer Mathematics can be fully

numerate. The above statement would appear to be a clear signal that the Consumer

Mathematics course is significantly different from the Pre-Calculus course. It stands to

reason that two courses with different focuses should have different sets of goals for

teachers and students. Yet the goals set out by both the Grade 12 Pre-Calculus and

Consumer Mathematics cuniculums are surprisingly similar (Table 1).



Table 1

Pre-Calculus Versus Consumer Mathematics Cuticulum Goals

Curriculum Goals

Grade 12 Pre-Calculus Grade 12 Consumer Mathematics

Students should leam to value Students should leam to make

mathematics mathematically leasonable decisions

Students should become confident Students should become confident

in their mathematical ability in their mathematical ability

Students should become Students should become

mathematical problem solvers mathematical problem solvers

Students should leam Students should leam

tocommunicatemathematically tocommunicatemathematically

Students should leam to reason Students should develop pr.oficiencies

mathematically and think critically in basic skills and understanding

of fundamental concepts

Students should develop proficiencies Students should become proficient users

in basic skills and concepts of technology
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. Reading these two sets of goals I see oniy two plactical differences: ln Pre-

Calculus the students are expected to leam to "value mathematics" and in the Consumer

Mathematics students are expected to use technology. Otherwise, the goals are extremely

similar.

I would argue that only the most seasoned teacher would be able to tell the

difference between the Pre-Calculus and Consumer goals if they were given only the

written descriptions in the cuniculum documents. The two documents use slightly

different language but essentially they are describing identical concepts. So where is the

difference? What makes the Consumer Mathematics course different from the Pre-

Calculus course other than the content covered?

The answers to the above questions are important to my exploration, If the only

difference between the two courses is content, then I should not experience any tensions

and be able to shift my identity as a Pre-Calculus teacher in order to properly teach the

Consumer course. I have taught in both streams and I know from experience there are

many diffelences other than just content. I do not understand why the introductions of

these two.cuniculum documents do not reflect those differences. This is not say that the

two introductions are identical. The Consumer document does explicitly address the need

fo¡ a less teacher-centered leaming environment, However, if you read the Grade 12 Ple-

Calculus curriculum document carefully, you will find that this document also calls for a

more activity-based, student-centered leaming envilonment.

Perhaps the most dramatic difference between the two introductions is what they

have to say about assessment. Both documents call for flexibility in assessment. In the

Pre-Calculus course, testing is to be done on regular intervals and should be cumulative.
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Alongside tests, students should be given many opportunities to demonstrate their

leaming and thinking through open-ended questions, joumals, projects, and portfolios.

The Consumer curriculum makes it clear that testing is not the princiþal means of

assessment in this course; rather, teachers should assess students through projects,

portfolios, homework, interviews, and a variety of other strategies, With the exception of

testing even the assessment practices in the two courses appear similar.

Taking a closer look at the topic of assessment, let us look down the road to the

end of the two different courses: the final provincial assessment in Grade 12. The Pre-

Calculus final examination is a th¡ee-hour pencil and paper test broken up into two parts:

one hour with a calculator and two hours without. The examination is written on one day

at the end of term, in January or in June. The test is worth 3OVo of the student's final

mark.

. The Grade 12 Consumer Mathematics final assessment is broken into three parts:

a project, a poÍfolio, and a written test. Each of these poÍions is wo¡th 107o of the

student's final mark. The project is written in class over a three-day period. The portfolio

is done on the student's own time and the final one-and-a-half-hour test is written in late

January or June.

By designing and implementing the final assessment in such a way I believe that

Province of Manitoba is sending a clear message to teachers that these course are

different, with different purposes, and should be instructed in different ways.

Yet in my mind there is no significant tangible difference in the two courses'

goals.
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As a teacher who has been in both the Consumer and Pre-Calculus classrooms, I

have a hard time with the two documents' introductions. The Province's final assessment

fo¡ each of the two courses is very different. The students in the courses ffe very

different. The goals for each course are not very different. I believe this is misleading and

if in fact these introductions are to be useful for teachers these issues need to be

addressed. I am prepared to acknowledge, however, that I may be reading these two

documents from my "pre-calc" [why not say "Pre-Calculus"?] standpoint and in doing so

I am finding it difficult to see the differences that do exist.

Writing In the Mathematics Classroom

In the mid-1970s universities and colleges in the United States wele being

pressured by corporate America to start producing students with better literacy skills.

Elaine Maimon, a faculty member at Beaver College, Philadelphia, was asked by,the

dean to develop a program to improve the college's students' writing skills. The results of

Maimon's efforts have become known as the "Writing act'oss the Curriculum" (WAC)

movement. This movement has its roots in England, originally known as "Language

across the Cuniculum" and is based on the work of theorists such as Bruner,

Shaughnessy and Bruffee.

The basic premise behind the Writing across the Cu¡riculum movement is that

"Writing should not be confined to first-year writing classes; we live in the world of

language, and students should be encouraged to engage in expressive, academic, and

professional writing and speaking in all of their classes" (Tillotson, 1996).
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With this drastic shift, writing was now being viewed as a tool for leaming and

notjust as the end result of leaming. By writing about what they were studying, students

not only developed better writing skills but they deepened their understanding of the

material. Writing across the Curriculum was not immediately accepted and was

implemented differently on different campuses. Some universities increased and varied

the number of writing assignments requiled in first-year writing courses. Other

universities began widespread cuniculum reforms.

"ln 1989 the NCTM published Curriculum and Evaluation Standards for School

Mathematics, in which the authors stated that writing is a communication skill that has

been used to infrequently in mathematics" (McGehe, 1991, p. 36). In 1991 the NCTM

published Prole ssional Standards for Teaching Mathematics. The mathematics classroom

was changing, teacher roles were being shifted and assessment and evaluation practices

were being challenged. There were new standards to be implemented and according to

Stewart and Chance (1995),'Joumal writing, in essence, became a tool for implementing

many of these standards" (p. 92). By this time the benefits of writing for leaming were

well-known and writing could be used as a vehicle for professional change.

It did not take long for the Writing across the Cuniculum movement to find its

way into high schools across the United States and Canada.

Vy'riting increased in other subject areas but mathematics teachers resisted this

new change. "The teachers who are the most difficult to convince of the wortli of writing

as a normal part of their cuniculum are mathematics teachers" (Mclntosh, I99l,p.423).

Mclntosh goes on to explain that the resistance comes mainly from misunderstanding.
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Mathematics teachers want to be responsible for teachi¡g writing about as much

as English teachers want to have to explain fractions. It is my opinion that once

mathematics teachers realize the benefits to the students and themselves and the true

nature of writing in the mathematics classroom, more will be willing to try to use writing

in their classes. There are many benefits to writing in any class and some that are

especially important in a mathematics classroom. Following is my summary of its

benefits and importance for mathematics teachers.

No other subject matter taught in high schooi or university has the power to

silence the student's voice like that of mathematics. ln the humanities the student's

interpretations of the readings and writings that are being studied are sought and

welcomed. ln the sciences students are asked to use their senses to interpret the world

around them, perform experiments and draw conclusions. ln mathematics students are

asked to use theorems and proofs, much of which is knowledge that the students have not

taken ownership of and do not understand. Students are then asked to try to apply these

notions to obtain cor¡ect answers that hold no value to the students other than knowing

that they did it right or wrong. Borasi (1990) describes a number of misconceptions that

students and some teachers hold about mathematics:

Mathematics is about producing the correct answer to the given question.

There is always a conect answer that is void of any personal judgment or

decision-making.

Mathematics has always existed in its entirety, and the best

mathematicians can do is uncover a new piece of mathematics,



33

. A mathematics student's job is to leam the material that is being taught

and be ready to demonstrate this new acquisition of facts and procedures

on the next test or problem at the board.

lnherent in all of these misconceptions is the idea that there is no room for the

student's beliefs or interpretations, no room fo¡ the student.

A strong mathematics student may be able to solve the problem on the test or in

their homework but have little understanding of the whys and the hows of the solution,

making their answers tentative and unsure. A weak student who is unable to replicate the

teacher's solutions will experience varying levels of anxiety or disillusionment

sunounding their mathematics studies. By introducing writing into the mathematics

classroom, both situations can be alleviated.

'Writing in the mathematics classroom can take many forms but all revolve around

the idea of getting students to expose their inner thinking about mathematics. By having

students write out their thought processes and strategies for solving problems you are

inviting them to participate in meta-cognition-thinking about their thinking. Often a

student will be asked to explain his or her solution and they are unable to. I do not believe

that in the majority of these situations the student is being difficult or defiant. I believe

that they really do not know why they did what they did.

"students often find out what they think when they write" (Miller, 1992, p.354).

Vygotsky, the constructionist theorist, "believ[ed] that writing tequires the writer to

compact inner speech maximally so that it is fully understandable, thus necessitating the

deliberate structuring of a web of meaning" (Pugalee, 1997, p. 308). ln other words, by

asking students to write out what they are doing you are in effect forcing them to come
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up with a reason for their actions as well as helping them structure their understanding for

better use in the future. According to Pimm (1987), the very act of writing one's thoughts

down brings them from the inside of an individual to something permanent and

examinable outside oneself. Pimm (1987) goes on to say that "writing extemalizes

thinking even more than speech by demanding a more accurate expression of ideas" (p.

203). Writing lequires an active participation that is often missing in mathematics

classrooms,

When we write we personalize the information that we are putting on the paper.

By having students write about the mathematics that they are doing, the teacher makes

the mathematics more their own. They take ownership of the ideas. After a semester of

writing, students can look back on their records of leaming and see just how far they have

come. Taking ownership and seeing progress helps to increase student confidence and

feelings of worth in the mathematics classroom. These are such important and powerful

ideas for teaching and learning. Student writing, however, does not take place in a

vacuum. Teachers must be reading and responding to the students to complete the cycle

and ensure that maximum benefits are being gained from the writing.

Much of the resistance to writing in the mathematics classroom is based on the

teacher's own feelings about writing. Many mathematics teachers do not relish the

thought of sitting down and reading 25 joumals and responding to them. Mathematics

teachers wony that they will not be capable of responding properly in writing.

Many mathematics teachers are intimidated by the idea of writing to their

students. Once again I believe that the benefits fo¡ both the teacher and students will

overpower these negative feelings towards writing.
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Mason and McFeetors (2002) give teachers the following suggestions when first

starting to write in a mathematics class:

Do not spend mote time writing than you would normally spend marking a

set of class assignments.

. Respond to each individual's writing; do not use a template for your

resPonses.

.. Like the student writing you should not expect your writing to be perfect,

but it should be sincere and from a professional perspective.

By reading the students' written responses the teacher is granted a special look

inside the thoughts of the students. This is something that is not available upon

examination of a student's mathematical work. The best we can do from looking at

mathematics work is conjecture about the student's thinking. By reading the "why"

behind the work, teachers are then able to assess the student's understanding at a deeper

and more productive level.

Armed with this new knowledge teachers will be able to tailor their teaching for

certain classes and students, When teachers respond to their students they can encourage

them to continue or they can help clarify misunderstandings. Chapman (1996) found that

'loumal writing really revealed an inability [on her students' paû] to express

mathematical ideas conectly, not incorrect ideas" (p. 589). I would argue that if a student

holds an idea conectly in their head they should be able to express that idea in writing. If

the student cannot do this I suggest that the concept in question is not comprehended at a

deep enough level and more work must be done to solidify that leaming in the student's

mind.
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This misconception or shallow understanding on the student's part may never

have been detected without the help of writing. Miller (1992) explains that writing in the

mathematics classroom "establishes an open channel of communication between teacher

and students that promotes good rapport and a positive classroom environment" (p. 355).

Earlier I wrote about how mathematics has the ability to steal a student's voice.

By asking students to write to you and reflecting and responding on that writing, you are

giving them a voice in your class. If a student can see a change in your teaching based on

a suggestion they made in their writing, I believe that you will find that a much stronger

teacher-student relationship will begin to develop. By allowing students to express their

thinking and feelings about mathematics to you in writing you will also be alleviating for

many students the arxiety that surrounds mathematics. ln a study done in the United

States, two groups of students were taught the same material; one group used joumal

writing in their leaming and the other group did not. After analyzing a number of pre-

and post-tests from both groups, researchers discovered that not only had the joumal

writing group preformed better on the post-test, they also found that students' anxiety

surrounding mathematics had decreased (Stewart & Chance, 1995, p. 93)

When I was in high school the extent of my mathematical writing was the

mandatory sentence at the end of a word problem. Writing in the mathematics classroom

is light years beyond this pragmatic summary of a solution approach to writing. As I read

different teachers' and authors' perspectives on writing, I realized that each had his or her'

own names and methods for the writing that they were promoting. The one thing that they

all had in corûnon was this; initially all writing that took place in the mathematics

classroom has to start with the teacher.
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need to point to a place where all students can begin" (Mason & McFeetors, 2002, p.

533). When developing a prompt, teachers need to be aware oftheir students' level of

literacy, what type of response they are looking for and the purpose behind the writing.

As mathematics teachers we are not trained nor do we have sufficient time to properly

assess our students' literacy levels. This provides an excellent opportunity for both

English and Mathematics teachers to work together to develop age-appropriate prompts.

The prompts that we use will determine the type of writing we receive.

I believe there are four types of writing that are appropriate and useful in the

mathematics classroom. Mathematical logs provide students with an opportunity to

practice their technical writing skills. Mclntosh (1991) suggests that there are three types

of prompts that you should use when having students write mathematics logs. "How-tos"

and "definitions" are prompts that ask students to explain certain mathematical principles

that have been discussed in class. Students should be writing these in their own words as

this is not an exercise in transcription. These prompts encourage the students to re-

explain what they have leamed, allowing fo¡ better learning on their part and better

diagnostics on the teacher's part. "Troubleshooting" prompts are used when the teacher

wants their students to explain their errors. For example, after a test a teacher may ask

students to focus on one mistake that they made more than once and explain what the

mistake was. lncluded in this explanation the teacher may âlso ask the students to explain

why they made the mistake.
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Not included in Mclntosh's (1991) three types of writing logs are performance

logs. These logs require a student to complete a mathematics questions and then explain

their solution. For example, solve the following system of equations and explain why you

used the chosen method of solution. With these logs teachers can check not only for

mathematical proficiency but also for conceptual understanding. Performance logs do not

have to be used solely to check a student's understanding of a specific topic. Teachers

can use these logs to ask non-routine questions or address authentic problems that have

more than one conect solution or conclusion. These questions allow students to "create"

their own solutions and explain them.

Mathematical joumals have often been used instead of mathematics logs. I see the

two as very different types of writing with different intended outcomes. Joumals should

be used for affective and meta-cognitive writing. Joumals are more relaxed and less

technical than logs. Joumals are great tools for expressing ideas and building

relationships. Teachers may ask students to write about their favorite mathematics class,

explain what a mathematician does, or imagine if mathematics were an animal, what kind

of animal it would be. These prompts are not used to examine specific mathematical

knowledge; they are used to elicit a student's beliefs and feelings about mathematics.

The last two types of writing, expository and creative writing, are not used widely

or often in mathematics classes and in my opinion have limited uses. I believe that if a

teacher is going to use either expository o¡ creative writing in their mathematics

classrooms then they should also have their students read both types of writing.
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Expository writing is used to explain, but it is not intended to be as tech¡ical as

.logs. Have students read a mathematics-related article and write a report on the article

after further researching a topic found in the article. Creative writing is the most difficult

type of writing to justify as a mathematics teacher; however, if done correctly I do

believe that it can be useful. Books have been published that have combined fictional

situations and good mathematics. The Number Devil by Hans Magnus Enzensberger and

The Man Who Countedby Malba Tahan are two such examples.

Up to this point I have purposely stayed away from the topic of writing

mechanics. I do not believe that it is necessarily a mathematics teacher's primary goal to

teach proper writing mechanics when using writing in their mathematics class.

I do believe that if we are going to ask our students to write in mathematics class

then we should expect some level ofbasic proficiency. After all, writing in the

mathematics classroom was initiated by a movement whose purpose was to increase

students' literacy skills. Mclntosh (1991) suggests that for larger pieces of writing,

Mathematics and English teachers could collaborate and have the English teacher mark

the piece of wolk fo¡ form and the Mathematics teacher mark it fo¡ content. If you choose

to use writing in your mathematics classroom, make sure you know why and for what

purpose you äre using the writing. Without an acceptable rationale I recommend that no

action is better than action. In mathematics class, then, the emphasis is writing to leam
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Palmer: Identity and Integrity

I am a teacher at heart, and there are moments in the classroom when I can hardly

hold thejoy. When my students and I discover uncharted territory to explore, when the

pathway out of the thicket opens up before us, when our experience is illuminated by the

lighting life of the mind [meaning??], then teaching is the finest work I know. But at

other moments, the classroom is so lifeless or painful or confused, and I am so powerless

to do anything about it, that my claim to be a teacher seems a transparent sham: "\{hat a

fool I was to imagine that I had mastered this occult art" (Palmer, 1998, p. l).

I believe this passage accurately describes what all teachers feel many times in the

course of their teaching profession to varying degrees. I have spoken to many people

outside of the teaching profession and I know that alljobs come with their good days and

bad days. That being said, teaching is different; many great teachers I know have

admitted to me that they lie awake at night and wony about their students, their lesson

plans and their competency as teachers. Why is this? What is it about teaching that causes

this to happen?

I believe that there ale few careers that require you to give a part of yourself to the

job, that tie you to the successes and failures of your endeavors.

"What makes me the best teacher is when I am being most who I am" (Helms,

1998, p. 825). Teaching is notjust what we do but it becomes who we are, our identity. In

this section I wish to explore this concept of identity and how it can be related to my

initial question. What tensions and processes must a teacher go through to change his or

her identity as he/she enters and engages in different courses with different students?
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Why do we choose to teach in the style that we do? Why do we allow some

behaviours to go unnoticed and watch others with eagle eyes? How is it that we can

become elated when we see 24 students succeeding and in the next moment become

saddened and anxious when we see two students not being successful?

We teach who we are, whether we want to or not, When a teacher walks into a

classroom and begins to teach, a part of him or her becomes exposed for all to see,

Teaching is a mixture of content knowledge, management strategies and most of all,

teaching is about relationships between colleagues, students and subject matter. To be

able to relate well to others we must first be able to relate well to ourselves.

. I believe that this is what Shakespeare was referring to in Hamlet when Polonius

bade his son farewell with a list of fatherly advice including the line, "This above all, to

thine own self be true; And it must follow, as the night the day, Thou canst not then be

false to any man" (Hamlet,act I, scene III in Shakespeare, 1993). I find special

significance in the last line of this quote, "Thou canst not then be false to any man." I

believe that refers to what Palmer (1998) means when he talks about integrity.

"Knowing myself is as crucial to good teaching as knowing my students and my

subject" (Palmer, 1998. p. 12). When I step into a classroom I bring with me all that I

believe and value, my past experiences, my future hopes and all of my current successes

and failures. Palmer argues that if I insist on teaching as if none of that matters, then I

will inevitably find myself frustrated and searching for a better way. Too often, Palmer

( 1998) explains, we look to answer "the what and how questions" (p. 18) of teaching and

we neglect the who question, Who is the person that is responsible for teaching this class?
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Without a good answer to this last question the first two will never fully find homes in

our classroom. I may often search for ways to teach my students without looking in the

one place where the answer is sure to lie, inside of myself.

"Face to face with my students, only one resource is at my immediate command:

my identity, my selfhood, my sense of this I who teaches without which I have no sense

of the [one] who leams" (Palmer, 1998, p. 10). At its most fundamental level teaching is

about relationships between teachers, students and curriculum. As the driving force in the

relationship it is imperative that I have a sense of my identity. Palmer (1998) describes

identity as an "evolving nexus where all the forces (genetics, nature, culture, etc.) that

constitute my life converge in the mystery ofselfl'(p. l3). In conjunction with this

definition Palmer identifies three components of identity: intellectual, emotional, and

spiritual. Intellectual refers to our cognition, how we think, and the way we make sense

of the world around us. Emotíon is a filter that we pass all of our thoughts, actions, and

interactions through. Emotion is often the driving force behind many of our reactions to

the world around us. The spirinal component to identity is the part of our personhood

that we connect with something outside of ourselves, something bigger than us. I believe

Palmer regards this part of our identity as what gives us hope: hope that tomorrow will be

a better day, hope that Monday's class will be as good as Friday's.

Being a whole teacher meâns living an undivided life, a life that is true to one's

identity. Palmer calls this "re-membering," the act of putting ourselves back together by

recovering our identity and integrity. This is a continual process of saying to oneself,

"This is what fits me and this is what does not."
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If a teacher tries a new method of instruction, evaluation, or assessment and the activities

are not in ìine with the teacher's identity, then the work being done will lack integrity.

For me.this is good news and bad news. I can stop looking at the horizon for the

next great teaching method that promises to solve all of my problems. I do not, however,

see this as an invitation to quit trying to better my practice but it is permission to let

things go untried. The bad news is that I now have to look to my own sense ofselfto

instruct me on how to proceed. This brings on both a sense of fi'eedom and uncertainty; I

am now responsible to tell myself what does and does not work best for me.

Palmer is not discounting good pedagogy; he is instead asking teachers to know

themselves well enough to choose what works and what does not work for them. "As we

learn more about who we are, \pe can leam techniques that reveal rather than conceal the

personhood from which good teaching comes" (Palmer, 1998, p. 31). Part of this thesis

process will be to examine how I can go about better understanding who I am. In their

reflection guide to the book The Courage to Teach, Palmer and Livsey (1998) pose the

following questions to help teachers focus on the key aspects of their identity:

Table2

Palmer and Livsey ldentity Questions

1. Why did I become a teacher?

2. What do I stand for as an educator?

3. What are the gifts that I bring to my work?

4. What do I want my legacy as a teacher to be?

5. What can I do to keep track of myself-to remember my own heart?
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To accompany the questions asked by Falmer and Livsey I put forth the question

asked by Blankstein in his book Failure is noî an option: Six principles that guíde student

achievement in high-perfonning schools. Blankstein (2004) never mentions identity but

he begins his book by asking the reader to identify their core.

"The core is defined here as the intersection of one's purpose, values and

intention" (p. 19). Blankstein's core is analogous to Palmer's identity; Blankstein goes on

to explain that one method of determining one's core is to answer the following

questions:

Table 3

B lankstein's I dentity Que stions

1. What do I value most? Another way to ask this might be, "What behaviors can

I not tolerate and why?"

2. What do my past life pattems, strong interests and passions tell me about my

purpose in life?

3. How do my values and purpose in life overlap with what I am doing here in my

current role? What are my intentions relative to the work I am doing?

Palmer allows for a dynamic identity regulated by one's sense of integrity. I do

not believe that Palmer would agree that we can have multiple identities; this would in

some way lack integrity.
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I question whether Palmer's model of identity can stand up to a radical and rapid change.

Can my identity change as I go from one class to another? Is it flexible enough to allow

me to disregard values and beliefs that I hold dear [in one space ?] ? Will attempting to

change like this ultimately violate my sense of identity?

Connelly and Clandinin: Narrative Stories

Connelly and Clandinin have been studying teachers and their knowledge since

the early 1980s. For many years the acts and techniques of teaching have been studied,

but only recently have teachers been studied. It is only in the last 15 years that teachers

have been recognized as authors of valuable research on teaching. Connelly and

Clandinin have worked for many years studying this notion, that the teacher can be both a

source and author of knowledge with respect to their teaching in the classroom.

To help them in thei¡ studies they have developed a number of paradigms that

they move in and out of when talking about teacher knowledge. They begin by defining

"personal practical knowledge" (Connelly & Clandinin, 1999, p. 1); this knowledge is

personal but can and does have meaning and applications outside of the author. "Petsonal

practical knowledge is in the teacher's past experiences, in the teacher's present mind and

body, and in the future plans and actions" (Connelly & Clandinin, 1999, p. 1). According

to Connelly and Clandinin, knowledge is both "formed and expressed" contextually.

The context of a teacher's life is a web of different physical spaces and

relationships that when woven together form a vast and complicated landscape that

Clandinin and Corurelly refer to as the "professional knowledge landscape."
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Like other landscapes this one has hills and valleys and different people inhabit different

places at different times. The metaphor of a landscape allows Connelly and Clandinin to

deal with space, time and place in their thinking and writing about teachers. In terms of

space they separate this concept into two broad categories: in classrooms and out of

classrooms.

When we think of teaching I would argue that we envision a classroom of some

size or shape full of students and a teacher, but there are many people involved in

education who do not work inside the classroom: administrators, support staff,

cuniculum writers, researchers, policy writers and the list goes on. These are the people

who dwell in the out-of-classroom spaces: the teachers, students, and teachers' aides

dwell in the in-classroom spaces. The inhabitants of this landscape do not stay in their

designated places all of the time. Teachers leave the classroom and administrators and

board members enter the classroom either physically or through the decisions that they

make.

Connelly and Clandinin explain that in education we all live storied lives. "Sacred

stories" are the stories that are handed down from the curriculum and policy writers; they

are the stories that are subscribed to by the research community, the "theory-driven views

of practice" (Connelly & Clandinin, 1999, p. 3) written by educational leaders like Freire,

Dewey, Pinar and Piaget. There is nothing inherently wrong or sinister about the sacred

stories, but they do not necessarily have a place with the teacher. lnside the classroom,

teachers are often the only adults responsible for directing the classroom story.
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These in-class stories are called "stories of practice" (Connelly & Clandinin,

1999, p. 3). They tell of what the teacher does and what they believe and value. These

stories are often referred to as "secret stories" (Connelly & Clandinin, 1999, p. 3), as they

find their origins inside of the teachers. These are the stories that they are passionate

about that give them life. The teacher must live inside and outside of the classroom; he or

she is expected to adhere to the policies laid out by those in charge. What a teacher

believes and does in their classroom will not always fit with the sacred stories that are

passed down to them.

This reality often makes it necessary for teachers to tell "cover störies" (Connelly

& Clandinin, 1999, p. 3), stories about in-class practices that adhere to the sacred stories;

cover stories and secret stories are rarely the same. Teachers are the only members of the

community who are forced to live out all three stories. As a result teachers develop

"stories to live by" (Connelly & Clandinin, 1999, p. 3) that connect knowledge, context,

and identity and are shaped by the above three different types of stories. These "stories to

live by" become the teacher's identity.

Connelly and Clandinin (1999) explain that when people are asked about identity

they often think of "who am I, who are you" (p. 94) questions. There is nothing

immediately wrong with these questions but they imply answers that are set in place,

"root-like at the core of a person's being" (Connelly & Clandinin, 1999, p. 94). If you

instead consider identity to be the stories that we live by, you have to acknowledge the

possibility that my story today will not be the same as my story next year. If our stories

change, then so do our identities; Corurelly and Clandinin view identities and stories to

live by as nanative plocesses that are built and lived out in context, this gives our
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identities history. History is written by the conquerors and no! the conquered; our own

personal narrative histories are written by certain memories that overshadow or block out

other memories. Is this acceptable, basing our identities in large part on memories that

may or may not be completeiy accurate? Connelly and Clandinin say it is, because the

accuracy of the memory is less important than the narrative that the memory creates.

"They [identities] are narrative constructs that take shape as life unfolds and that may, as

nanative constructions are wont to do, solidify into fixed entity, an unchanging narrative

construction, or they may continue to grow and change" (Connelly & Clandinin, 1999, p.

es).

What are the forces or reasons why one would choose to change one's story to

live by (identity)? Much of this answer lies outside of the teachers: "schools are

landscapes of interacting stories" (Connelly & Clandinin, 1999, p. 100). These changes

are often implemented by people or forces other than the teachers themselves; new

cuniculum, budget cuts and changes in leadership all will affect the landscape of a

school.

When teachers resist these changes they are resisting changes to their stories to

live by; they are trying to preserve their identities. These situations resolve themselves in

one of two ways. Either the personal stories to live by change with the changing

landscape or the teacheÌ goes deeper underground, building and constructing more

elaborate cover stories so that they can continue living their chosen stories to live by.

Connelly and Clandinin (1999) also asserl that a teâcher's identity and story to

live by will have to change or be altered when the teacher crosses borders in the

landscape.
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Borders can be both physical and temporal; again, teachers who resist any change to their

story to live by will experience a crisis in identity when they cross these borders. As an

example, Connelly and Clandinin describe an experienced teacher who was self-

confident and skilled at what she did. She moved to a schooi where the class times were

significantly longer than she was accustomed to. This physical and temporal change

caused a crisis in this teacher's identity; she soon felt incapable of plaruring an effective

class and doubted her abilities. The cause of her problem was that she was still clinging

to her old stories to live by, which no longer fit her life.

I found the authors' discussion of borders very interesting; while I definitely see

the significance of physical and temporal borders I had to wonder about expectation

borders. When a teacher moves between classes he or she may not change physical

spaces and time may not be an issue, but with the new class there will be a new set of

expectations ând goals. I wonder if these can act as a border that would require a change

in stories to live by. If this is tÍue, then our stories to live by would have to be dependent

on our relationships with others who share the landscape around us.

I believe that Connelly and Clandinin (1999) would suppon this characteristic of

identity and in fact they do insomuch as they acknowledge that for a teacher to maintain

their story of practice, they have to tell cover stories to those that they teach for and

alongside. If teaching was not relational, then the cover stories would be unnecessary.
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Helms: Identity and Subject Matter

ln Science-and me: Subject matter and identity in secondary school science

teachers, Helms (1998) offers a "conceptual framework for thinking about identity and

subject matter" (p. 81 1). Helms defines "self (identity) in terms of four major

dimensions: (a) deliberate actions; (b) institutional, cultural and social expectations, or

what people think others expect; (c) values and beliefs; and (d) where people see

themselves going, or the kind of people that they want to become" (p. 829).

þaiacd6tnætSociAy

Figure l. The four intenelated aspect of the Helms identity model and how each aspect is

related to self, experience, culture, and society.
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Helms (1998) signifies the direction and strength of the connection between the

four dimensions in her model with an'ows. The thicker the arrow, the stronger the link. At

the heart ofher model of identity Helms places personal values and beliefs. For many of

us this is where we would begin to define who we are in and out of professional and

personal situations.

Many other researchers and authors have used values and beliefs to help define

the "personhood" of the teacher; I will now attempt to summarize a number of these ideas

as they have been presented in Helms (1998). From the reading that I have done and my

limited experience in the classroom I am convinced that to master the art of teaching you

must first master the teacher. No document or strategy will ever be able to accomplish as

much, or replace a deeply personal sense ofwho you (the teacher) are. By this I am

refening to more than a keen self-awareness. Knowing how you feel or how you will

react to certain students and certain situations is only the first step. As a teacher you must

be willing to go beneath the emotions and the reactions to look at the cause. It is the

"why," not the "how do I react" that is important. Knowing the why is what I believe it

means to master the teacher. This often requires that you confront beliefs or feelings that

may not fit with who you believe you are. I am of the opinion that each individual

operates from a core set of beliefs and values, which are often not fully understood by the

individual. As professionals who are responsible fo¡ the intellectual, social, and

emotional education of our students, it is important that we opetate from as clear a set of

values and beìiefs as possible.
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To obtain the clear sense of values and beliefs that I refened to one might want to

examine their origins. Helms (1998) does not concem herself in this article with

explaining where our values and beliefs are derived from. Others have written much on

the topic. Taylor (1989) wrote in his book Sources of the self that "locating ourselves in a

moral and ethical space enhances our sense of self; who we are is determined in large part

by what matters to us and where our values are positioned in relation to others" (cited in

Helms, p. 814).

This is important for two reasons. First, it links values with morals and ethics

which we arrive at though personal interpretation of the world around us, often with

filters put in place by those who raised us. ln this sense, who we are, our identity, is

connected to our past relationships, experiences, successes, and failures. Second, Taylor's

quote situates our values in relation to others, which corresponds well to "others'

expectations," one of the four dimensions of the Helms model. If, as Helms claims,

values and beliefs influence our actions, then it is through actions that we are able to

determine where "our values are positioned in relation to others." No two individuals will

ever be positioned in the same place on a beliefs and values spectrum. This being true, it

is fair to assume then that no two people will evel intemalize and externalize the same

way if placed in the same situation.

rWith all of this in mind, place 25 or more individuals in a room together for an

hour a day for five months and ask them to work towards a cornmon goal and you will

begin to understand the complexities that a teacher faces every day. If the teacher is not

as aware as possible of his/her own beliefs and values, then there is bound to be

unnecessary conflict, either intemal or extemal.
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According to Helms (1998) the link between values and beliefs is most strongly

connected to who we are becoming. Helms refers to a person's future sense of

self/society as the horizon. The path that we take to reach this horizon is mainly dictated

by oul beliefs and values. The connection, although weaker in the other direction, is an

acceptance of the fact that who I may want to be may not fit with what I believe and

value today. In this sense then my concept of who I will or want to become can also

affect what I choose to value and believe. Of the links between the four dimensions of

identity in Helms' model, only these two dimensions, values and beliefs and future sense

of self, are cormected with two separate arrows. This is the only case in which the

strength of the connection is not the same in both di¡ections.

The link between values and beliefs and deliberate actions is for most a more

obvious link but according to Helms (1998), it is weaker than the link to future sense of

self. It is not difficult to assert that what I believe in or value will directly influence what

I do. It is wrong, however, to assert that all of my actions can be in some way be

connected to my beliefs and values. Many times we react to situations and these reactions

may not be based on a previously exposed set of values or beliefs. I believe that this is

why Helms has been careful to designate the actions as deliberate. Again Helms makes

this link multidirectional, that is to say, my actions can and do in some way affect what I

believe and value. I am somewhat surprised that Helms gives the same importance to

both directions of this dimensional link. I am especially interested since I believe we

often act outside ofour values and beliefs systern. Do these actions in some way erode or

tamish what we believe?
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How would Palmer's sense of integrity fit in these situations? If we act long

enough in opposition to our beliefs and values will they change, or will we be unhappy?

Others' expectations [relate ??] how those around us.can influence what we

believe and value and ultimately our own sense of self. The "others" in Helms' (1998)

model can be individuals, organizations, or the societies that we live in. The notion of

others' expectations in Helms model is in reality our perceptions ofwhat or how others

see us. It is impossible to know the thoughts or motives of others; at best we can interpret

the information that we get from others. ln a way when we enter into any type of

relationship with another person, we step in front of a camival mirror. The.reflection that

we see may be completely accurate in some ways and distorted in other ways. This

perception allows us to intemalize extemâls and make decisions based on our

interpretation of those extemal reactions. We interpret how others perceive us or act

towards us and that in tum gives us information with which we make decisions about

how we will act and even what we will value and believe.

This can often cause. a conflict between what we believe and the expectations of

others. ln her study many of the teachers Helms (1998) spoke with talked about the need

to finish the cuniculum. The curriculum was an extemal reality and not one that was self-

imposed. Many of the teachers did not value or believe il completing the curriculum, but

they did because others expected it from them. This is an example ofan individual's

actions being driven by something other than personal values or beliefs. This is the last of

the links between the dimensions connecting others' expectations to our actions. Again

the link is multidirectional. Do our actions in tum have some effect on others'

expectations of us? Yes, they do!
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. Many times we are perceived by others based solely on what we do. In this way I

see a whole new connectedness to Helms' model of identity. Who I will become is a by-

product of what I believe and value which to a much lesser extent I choose based on who

I want to be. I then act based on what I believe and value. These actions are seen by

others and they interpret my actions and react to me. My interpretation of those teactions

will further reinforce my values and beliefs and actions or cause me to change and alter

them. This complicated web of interactions is strung together to form my identity.

Returning to My Question

Connelly and Clandinin (1999) openly suppoü multiple stolies. ln fact, to

maintain my identity as a teacher I may have to live a cover story. These cover stories

should not be regarded as lies; they are who I am outside of the classroom. Connelly and

Clandinin regard identity as relative. As I move from one landscape to another, who I am

also changes. Thus according to Corurelly and Clandinin, I am required to live multiple

stories in and outside of the classroom, but Connelly and Clandinin never once discussed

the need to live multiple secret stories inside of a classroom.

I do not see Palmer (1998) supporting multiple identities. In Palmer's model a

person may change landscapes; however, I must continue to make choices about what

does and what does not "fit" who I am regardless of where I am at any given time. I

believe that Connelly and Clandinin's (1999) segregated identities lack integr'ity

according to Palmer.
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Helms (1998) believes that all of the dimensions of her identity model have to be

viewed in relation to forces outside of the person and always as the "experienced self in

context." At first I understood this to mean that her model allowed for multiple identities

each in different contexts, such as a different classloom. However, earlier in the text

Helms refers to Blumer, who supports multiple selves based on different situations, and

Helms (1998) in response "questions the extent to which the self can be so disconnected"

(p. 814). At no point does she discount or support the possibility of a person forming two

different selves or identities based on her model. That being said, I do not believe that she

addressed this question in her research and it would be unfair to impose it on the model at

this point,

I am not looking to divide myself; I am not pushing to form altemative identities

for the different classes that I teach. I am trying to find a way to teach that is best for my

students and myself; altering or switching identities as I switch classes may be what it

takes to accomplish this. In order to determine how best to p¡oceed I must examine the

situation(s) where and when they occur, in the classroom with my students. Chapter 3

explains how I planned to go about this examination and what it ultimately looked like

when I was finished.
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CHAPTER 3

Methods and Methodology

I am hopeful that in writing this thesis I will be able to both answer my questions

about tensions and identities in the classroom and demonstrate what it looks like for a

teacher to intentionally explore issues sunounding his own teaching. To this end I begin

the chapter with a look back at what I proposed to do during the data gathering phase of

my research, folding in many of the foundationai ideas plesented in chapter 2. Later in

this chapter I detail chronologically how my data gathering tumed out, explaining and

reflecting on the processes and decisions that were made. This chapter is intended to

serve as both a possible road map for those interested in self-study and a travel log for

those who are curious about my joumey.

Proposed Research Methods und M.thodology

What tensions are present when a Pre-Calculus teacher moves into a Consumer

Mathematics class to teach? Can these tensions be identified and can the teacher's

identity be reconciled to these tensions so that he and his students can participate in

authentic leaming? These were the questions at the heart of my exploration. This was

never a question of what the students should do differently. It has always been a question

of how if at all I should alter my identity. To frame my questioning in this search I have

employed Helms' (1998) model of identity.
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Helms believes that a person's identity is a composite of four intenelated

concepts: future self and society, values and beliefs, deliberate actions, and others'

expectâtions.

These four broad categories served as the scaffolding upon which I built my

research. I attempt to touch upon all four categories of the model in my data collection

and in my analysis.

It was clear to me that the word identity has different meanings depending on who

is using it. Even among educators who speak about in-class identities there is some

disagreement about the exact nature of one's identity. It was impoftant that I make my

understanding of identity clear to my readers before I do anlthing else. For the purposes

of this thesis I have derived my definition of identity from those authors in chapter 2 and

from my own sense of the meaning of the word. Identity is lived out across the contexts

of a person's life; I do not support the idea that a person can maintain multiple identities

for diffelent contexts. Identity is an ever-evolving sense of where a person is headed,

what they believe and value, how they enact those beliefs and values, and the

expectations others have of them in specific contexts. I believe an individual must

constantly make decisions with respect to each of the above components, choosing to

maintain their identity or make changes and thus change their identity. I have

intentionally set aside some of the more traditional psychosocial definitions of identity

for ones that are better suited to this exploration.

At the centre of the Helms (1998) model is the individual's beliefs and values.

These two words cany with them a multitude of implicitly understood meanings and

co lotations different for everyone who hears and uses them.
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Therefore, before gathering any data, I set my operational definitions for both words.

Once the definitions were set I began my data collection (see Appendix A).

ln this study I am the primary source of data, and the researcher and the author of

the conclusions based on that data. Much of this research was highly personalized and

localized in its initial stages. McMillan and Vy'ergin (2002) in thei¡ text Understanding

and Evaluating Educational Researcå explain that what sets action research apart from

many other forms of research is the wåy not the l¡ow of the research. McMillan and

Wergin (2002) write "[a] study is undertaken by educational professionals in their own

practice setting for the purpose of better understanding their own work and how to

improve it" (p. 173). Action research uses many of the same research techniques as

quantitative research and to a greater extent qualitative research. Action research often

focuses on an individual's questions and situations that may or may not be representâtive

or generalizable, There has to be a different standard to which this research is held up.

McMillan and Wergin (2002) assert that the standard for action research is not how well

the conclusions can be generalized to other situations but rather "does it [action research]

provide information that helps inform decision makihg?" (p. nQ.In my understanding

this does not preclude the possibility for generalization but it does set the focus squarely

on the teacher's practice and his/her classroom.

I proposed that I would begin my self-exploration by addressing the questions

posed by Palmer and Blankstein (pp. 43). My answers to these questions would be used

to influence the writing of a personal Beliefs and Values Statement. Teaching is personal;

who I am outside of the classroom always finds its way into the classroom.
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Goodson (1991) claimed that we need to "re-personalize" the process of schooling and

the lives of teachers. Goodson made these remarks in support of teachers writing their'

own personal histories.

In addition to my Beliefs and Values Statement I proposed that I would write an

autobiographical history of my own educational experience. In a real way I am the sum of

my past and present experiences; I will teach, believe, and value what I have experienced.

Hunter Lewis (1990) asserts that "human beings cannot separate the way they anived at

values [experiences] from the values themselves." [need page #?] This narrative history

would serve as an excavation site that I could revisit repeatedly, digging further and

further to uncover the key experiences that have influenced my beliefs and values that I

carry with me into the classroom. In their writing Connelly and Clandinin (1999) often

support the idea of personal teaching stories having historical aspects. These narrative

histories contain valuable information regarding the åow of who the teacher is today. This

history was intended to be written from a personal non-objective point of view.

All of my personal writings were to be examined together in the hopes of

identifying any intemal inconsistencies. I believed that by identifying any of these

inconsistencies early on in the research, I may have been able to narrow my focus for the

remainder of the process. I recognized that some of the inconsistencies may have been a

by-product of immature thinking on my part. It may also have been that these

inconsistencies pointed to a deeper issue, one that had relevance for my discussion on

identity.
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What I believe and value will inJluence how I act, and according to Helms (1998),

how I act will also flavor my beliefs and values. To that end my actions in each of the

different classrooms becomes another window to look tlu'ough to examine identity.

I realized early on that to attempt to explore my identity as a teacher and not

include students, classrooms, and curriculum would be foolhardy.

This research was for the most part to be conducted over the course of a full

semester of Grade 12 Pre-Calculus and Consume¡ Mathematics; the most intensive data

collection period was to begin and end with the Variations and Formulas unit in the

Consumer Mathematics clâssroom. I chose this unit because it is the one unit that I felt

my teaching style in the Consumer classroom would most resemble my style in the Pre-

Calculus classroom. For each of the units directly involved in the data gathering process I

intended to provide a detailed sets of teaching plan and class notes, activities, tests,

quizzes, methods, and explanations. Through these documents I hoped to see the

differences in my methods and perhaps how they related to my identity in the classroom.

I also decided that I would keep a daily journal fol each class, writing as soon as possible

after the class had finished. At the end of each week during the Variations and Formulas

unit I would write a summary of the week's activities including personal reflections.

students were to serve as secondary sources for my research. student interactive

writing and interviews from both a Pre-Calculus and Consumer Mathematics classroom

would be used to examine the actions inside of the classroom and what they believe about

mathematics and my purpose in the classroom, This is directly linked to the fourth

component of the Helms (1998) model of identity, others' expectations.
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As part of this study I decided that I would ask.for volunteers from the two different

types of mathematics classes; all students would be given the opportunity to participate.

Ideally I was looking for three to four students, preferably evenly mixed according to

gender.

If more than the predetermined number of students volunteer I would not turn any

student away; however, I chose at the outset that I would focus the majority of my

analysis on three to four students. All of my students in both classes would have already

written joumal entries for me as part of their regular classroom work. The joumals entries

of my three to four volunteer students would now be counted as data.

It was my intention that during the two-week intensive data gathering period my

volunteer students and I would write an additional thee to four joumal entries. These

additional entries were to focus on a number of predetermined themes and be directly

related to the activities in class that day. "With interactive writing the teacher and the

students get to know each other's views on matters relevant to leaming mathematics"

(Mason & McFeetors,.2002, p. 532). According to Mason and McFeetors (2002).there is

one of four intentions behind most students' writing. I believe that each intention

signifies a new and deeper level of relating by the students and a richer source of data for

the teacher. First, many students write because hey are told to, or it is the only

appropriate way to respond to a question. This is the main intention in students writing at

the beginning. Second, once the students get used to writing in a mathematics class they

often move to writing in order to tell you (the teacher) something. This type of writing is

still prompted by the teacher but the subject and the length are often dictated by the

student.
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Third, an extension of the last purpose is writing to reflect; in this writing the teacher is

given a glimpse into the student's thinking. Again, the writing is often prompted but the

outcomes are student-driven. This writing is very fertile ground for teachers who are

searching for a glimpse into students' thinking.

Finally, there is writing to relate; here the student reaches out to the teacher on a

more personal level in an attempt. to strengthen the student-teacher relationship. With

each of the different intentions comes a deeper level of commitment on the students' part.

My hope was that after some practice those students who choose to volunteer would feel

comfortable writing to reflect. and relate. It was these types of responses that I believed

will hold the most valuable information for my purposes.

Each of the two groups of students would write on the same themes so

comparisons could be made across the two classes. I knew that it would have been

shortsighted of me to list the different prompts that I planned to use, since many of the

prompts would be drawn directly from previous student writing. I hope the students'

writing would help me get a sense of their future expectations and their expectations of

me. I also hoped to gain a student's-eye view of my actions in the classroom.

In addition to the student writing I decided that I would conduct taped interviews

with the students to help me draw oùt information about their expectations of me, the

school and the course that they are in, I believed that it was important to get the students

to explain how they saw their futu¡e and especially how this course fit into them

achieving their future goals. These interviews were to be conducted at noon hour and on a

volunteer basis.
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I spend my day in a building with over.1,000 people in almost constant motion. I

am rarely in a room by myself, and yet I do not truly work with anyone. Palmer (1998),

Connelly and Clandinin (1999) and other educational writers all acknowledged that

teaching is essentially a lonely profession.

Yes, I work in buildings with other professionals who have the same goals and

challenges that I do; however, when I step inside the classroom I am by myself. My study

was to focus on my sense of identity and the tensions that I faced as I taught in two

different environments. I saw the need for feedback on what I was doing from other

teachers. Without this professional feedback I was operating in a vacuum and was

susceptible to intemal inconsistencies that I may not or may not have been able to see.

This phenomenon was explained by Joseph Luft and Hany Ingham in the 1950s and

visually demonstrated in the Johari Window (Table 4).

Table 4

Johari Window

Known to self Not known to self

Known to others

Not known to others

Open (arena)

Hidden (façade)

Blind

Unknown
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It was the field that is known to others but not known to self that I was hoping would be

brought to light by my critical friend(s).

The term "critical friend" appeared in the late 1970s and is credited to Desmond

Nuttall (Heller, 1988, cited in Swaffietd, p. 1). ln my research I defined a critical friend

as a peer who takes the time to actively and intentionally engage with you in your work.

One of the roles of a criticai friend is to ask thought-provoking questions aimed at

providing you with new and different perspectives from your own. A critical friend's

overriding goal is to help you improve and clarify the work you are doing.

I was not looking for affirmation or advice. I was looking for another professional

not in my building who would serve as sounding boards for rny writing, absorbing what I

wrote and reflecting it back to me in a critical manner. I can only relate this process to

hearing your voice on tape for the first time; the question everyone asks is, "Is that what I

really sound like?" I needed these professionals to help me hear what I really sounded

like. My concem was that without this component I was likely to "hear" or attend to my

own personal agenda, since I was so closely tied to the data. My interactions with my

critical friend(s) were to be of two types. I provided my critical friend(s) with copies of

my weekly joumals, my Beliefs and Values Statement and my Personal Educational

Autobiography. From their responses I was hoping to see my own actions, beliefs and

values in a different light and perhaps be better equipped to identify any tensions.

As I began to think about how I would attempt to analyze the data that I was

going to be collecting, I saw the analysis happening at two different stages for different

purposes. The first analysis would take place during the data collection itself.
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As I collected data (student joumal entries, my.own joumal entries), I intended to read

this data and use it to inform my next steps in the classroom and in my research. From

this initial analysis I developed future prompts and interview questions for the students.

The second analysis of the data would involve a much deeper, more anal¡ical look at the

writings that I had collected. This analysis was to take place after the final set of data had

been collected. It would be in this second stage of data analysis that I would begin to

employ many recognized analysis techniques with the express purpose of uncovering any

pattems or themes in the data that may have pointed to the tensions I discussed earlier.

Coding

All of the reading that I have done has impressed upon me the importance of

collecting "rich" data. Thus I knew it would be important thar in my wliting I added as

many details as I could, especially about my own educational experiences and my

experiences in the classroom. While I wrote about my experiences I attempted to be as

intentional as possible about not editing details out; rather, I included as much as I could

and allowed the coding to filter though what was relevant and what was not.

According to Miles and Huberman (1994), coding serves four functions. It 1)

reduces material into smaller more specific units, 2) analyzesdata during collection to

help refine collection process, 3) encourages elaboration of cognitive maps, and finally,

4) helps in cross-case analysis when multiple cases are being considered. I believed that

each of these functions would be served in my analysis. The data that I was collecting

and analyzing would be anecdotal. It was with this in mind that I planned to use coding to

help me extract the most critical pieces of data for my purposes.
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' On my first read of the data that I was collecting I planned to use what I was

reading to help inform my next round of questioning and to begin to develop a coding

system that I could use in my second round of analysis. I expected that each new pieces

of writing would have the potential to bling with it new codes and cause old ones to be

abandoned. I planned to continue to refine my coding techniques throughout the first

reading of my data. Once I was satisfied with my codes and my data collection was

completed, I planned to begin a new reading cycle implementing the final set of codes.

These new codes were to be recorded directly on the data. Once all of the data was coded

I planned on using a matrix-type recording system to further my identification of any

pattems or t¡emes that may be emerging from the data. I assumed that the codes that

emerge would be based in part on the Helms (1998) model that I discussed earlier.

. Coding was to help me identify and draw out themes and pattems in the data.

. However, I was then left to determine what the pattems and themes meant. Would the

coding point to a larger picture or were the codes revealing pattems that were

unconnected and scattered? Answering these questions would require more than codes in

a matrix. It was at this point that I decided that I would use a technique called "memoing"

to help me in my analysis of my data. Glaser (1978) recommends memoing as a way to

go from coding to theorizing: "[a memo is] the theorizing write-up of ideas about codes

and their relationships as they strike the analyst while coding" (Glaser, 1978, p. 83-84

cited in Miles & Huberman, p. 72). Memoing is done while the coding process is taking

place, as the researcher moves through his/her data he/she writes memos about the codes.

Memos are written plimarily to the researcher by the researcher. A memo can be a short

sentence or many paragraphs long.
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The purpose of the memos is threefold: first, to help clarify the idea(s) behind the

codes; second, to tie together a number of codes into more generalized concepts; and

finally, to help distinguish between different ideas represented by already existing codes.

One of the benefits of memoing is its ability to help the researcher cluster ideas together.

During coding, two incidents or concepts may seem unrelated, but during the analysis the

researcher may memo about the two and discover that they do indeed have common

characteristics leading the researcher to a fuller understanding of the data.

Metaphors

Many times after going through the collected data, a researcher will create a

metaphor for something that he/she has seen in the coding or clustering of concepts. A

metaphor is a comparison of two concepts focusing on what they have in common,

ignoring any differences. Lakoff (1987) has argued that in order for people to grasp

abstract ideas they will need to project or "map" them onto something concrete first. This

is the service that a metaphor p¡ovides for the researcher. By creating the metaphor a

researcher can explore the concepts he/she is looking at th¡ough a different set of lenses

and come to better understand them. Like coding and clustering, creating metaphors fiom

the data serves as a data-reducing technique. Metaphors allow several individual concepts

to be tied together based on commonalities. Miles and Huberman (1994) make several

suggestions for the creation of productive metaphors:

. Stay aware of the metaphors you and people in your study are using, make

explicit the metaphors that are being used.
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Beware of "overarching" metaphors too early in your research. The danger

is you will too quickly settle on a metaphor that may not be all that it

seems at the beginning causing you may miss critical information or force

a fit were one does not exist. Wait until two-thirds of the ¡esearch is

complete until you try to create such a broad metaphor.

Be playful with the words when creating your metaphors, switching

domains, limiting your number of words.

Share in the creation of metaphors with others.

Know when to stop pushing the metaphor, the rule of thumb is as long as

it is useful and not too complex. "Remember that the two things compared

in a metaphor always have differences."

(Miles & Huberman, 1994, p. 252)

Up to this point all of the analysis techniques that I had planned were being used

with the intent of filtering the data and emerging with the important themes and pattems.

Once I extracted the themes or pattems from the different sets of data I believed it would

be necessary to compare and contrast each to help identify the tensions that I sought.

Comparing and contrasting is in its most base form the act of asking "What is the

difference?" According to Miles and Huberman (1994), when comparing and contrasting

different sets of data it is important to be mindful of your final outcome. If no practical

significance exists when comparing or contrasting two concepts then it would appear to

be a pointless exe¡cise.
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I believed that I would find different themes and pattems in the writings pertaining to my

educationai background and my Pre-Calculus class compared to the writings pertaining to

my Consumer class. By intentionally looking for the differences in the two classrooms in

relation to my own personal experiences I was hoping to be able to name the tensions that

existed and relate those to my initial question of identity.

Once I have arrived at my conclusions based on the analysis of the data I have to

ask one very important question: Are my conclusions valid? Research that arrives at

invalid conclusions is of little use to the researcher or anyone else. ln scientific fields

validity often hinges upon reproducibility: can the same result be arrived at through the

same processes? If the answer to the last question is yes, then the original findings are

deemed to be valid. This is not the case in action research. No one else will think or act

they way that I do in a similar situation, so to replicate my findings would be an

impossibility. Where does that leave us in terms of validity? What we are left with is the

question of plausibility: Is what is being reported to us plausible?

"Vy'e are not looking for the 'best' or most 'correct' explanation, but one that

makes sense or can be accommodated by all stakeholders" (Stringer, 1996, p. 93, cited in

Holly, Arhar, & Katsen, p. 213).

During the planning of my research I was plagued by a nagging structural

question. I am the primary source, the analyst, and the main consumer of the data. This

would be an incestuous process and if I was not vigilant and constantly self-monitoring I

ran the risk of my preconceptions driving the research towards an outcome that I desired.

Goleman (1992) asserts that the "human mind finds pattems so quickly and easily that it

needs no how-to advice."



7I

'Without the proper checks in place, it would be easy to code and find patterns that I see

as important and suited to my liking? Although I planned to be the primary source of the

research I included data from my students and from my colleague(s) outside of my

school. These additional sources of data were put in place to help ensure that I was not

able to easily force the findings in one way or another. I also included multiple sources so

I could try to triangulate my findings. Triangulation is one of the best methods fo¡

ensuring validity in results.

Often disconfirming data is just as important as finding confirmation for the

conclusions that you are trying to make. Intentionally seeking data that does not fit with

the thernes and pattems that emerged from my sources would allow me to probe deeper

into what I was discovering. I planned on spending some time looking at the outlying

data to inform me about the different clusters and metaphors that I would be cleating.

This outlying data may provide me with a countelexample to help in my analysis. Often a

counterexample will shed more light on the true nature of what you are looking at than a

second or third confirming example could do.

Bias

As I pianned my research and analysis I was keenly awale of the possibility that I

had the potential to bias the data. By looking to multiple sources for my data I was

hopeful that I could remove or negate my opportunity to bias the results as much as

possible. Howeve¡, this can be difficult in action research designs. Miles and Huberman

(1994) set out three bias archetypes: holistic fallacy, elite bias, and going native.
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The holistic fallacy involves seeing pattems and grouping events when they do not

belong together. A researcher guilty of this will leave or ignore many unanswered

questions in the pursuit. of a more appealing answer. The elite bias occurs when the

research only focuses on the elite in a group; in my case the elite would be the students

who articulate themselves well, show up for class on time and do their work. By focusing

on these students I will have left off or ignored a whole other population of the

classroom. Going native is all about loss of perspective, when you lose the ability to see

outside of the situation. All of these are potential pitfalls in this research process. [NOTE:

some people may be offended by the expression "going native" because of its imperial

derivation.l

Holly, Arhar, and Kasten (2005) urge the teacher researcher to do the following

when conducting their own research to increase the validity. If you cannot eliminate the

biases, be upfront about them.

As I conduct my research I may have to admit to going native in the Pre-Calculus

classroom; this is a bias that I may possess and will become clearer once I begin my self-

reflective writing.

From the reading that I have done and the discussions that I have had with other

researchers I have come to the following conclusions regarding ways of trying to produce

valid research.

. Triangulate whenever and wherever possible.

. Revisit the data often; put aside data for a specific time and reread it later

with fresh eyes.

. Check to ensure that the original conclusions/coding are accurate.
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Be systematic and transparent in analysis; be very explicit when

explaining what has been done.

Finally, provide the readers of the research with as much of the raw data

as possible so that. they can go though it themselves if they desire.

Research Methods and Methodology

Once I had finished my data collection and had time to reflect on the process of

planning and carrying it out, I was reminded of all the hiking trips I had plarured and

taken. The key to hiking is being prepared for everything. Nothing is more dangerous

than being miles from help and finding yourself in need of something. At the same time

you have to acknowledge that everything you bring must be transportable on either your

back or the back of a fellow hiker. I found planning my research much like planning for

one of my hiking trips. I did not know what I would need and did not want to be left

without or wanting, so I planned to the best of my ability for every eventuality. Now that

I am finished I find myself in a situation resembling the end of one of my hiking trips,

looking into my pack and wondering, did I really need that?

This question can only be [afforded ?] those who have completed the joumey,

knowing where they have been, how they got there and what they did next. What follows

is a description of where I have been, how I got there and what I did next.

At my request I was granted the opportunity to teach a Grade 12 Pre-Calculus in

the first semester and a Grade 12 Consumer Mathematics in the second semester of the

2005-2006 school year. The description of my methodology below is written in

chronological order.
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I begin by describing two documents that I created about my own educational

background and my beliefs and values. Next I describe the data collection in the Pre-

Calculus class and follow that with a description of the data collection in the Consumer

class,

Retrospective Data Gathering

During the first semester, before beginning my data collection with the Pre-

Calculus class, I sat down and wrote out my Educational Autobiography (see Appendix

A). I chose to write about those incidents I believed had a profound influence on me as a

leamer and an educator. At about the same time I began to write my educational Beliefs

and Values Statement (Appendix B). I found this to be a challenging document to write

because there are so many things that a teacher can claim to believe or value. What I

wanted to identify were my core non-negotiable beliefs and values. To this end I chose to

focus on three categories: teaching, leaming, and the nature of mathematics.

While I wrote about the nature of mathematics I found that I kept rururing into

contradictions with my other beliefs and values. I believe that all students can leam

mathematics and I value the fact that the Province of Manitoba currently offel s students

th¡ee different levels of mathematics to accommodate their varying leaming strengths.

The contradiction was, I did not believe that much of what my Consumer Mathematics

students did counted as mathematics. I bristled at even writing this statement but it was

true. If I did.not consider what these students learned in class as "mathematics," how

could I tum around and say that I valued what they were leaming as "mathematics,"

when I really considered what they were leaming "arithmetic"?
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I needed to find a way to resolve this contradiction. What had to shift was my view of the

nature of mathematics so that what I was teaching in the Consumer classes would fit. My

repositioning of what comprised "mathematics" was not profound in and of itself;

however, I believe that it caused a major paradigm shift. in my approach to teaching all

levels.

Pre-Calculus Data Gathering'

My Grade 12 Pre-Calculus class was large; the first day of class I had over 30

students on my register. The challenge with this course is to be both welcoming and

honest and upfront regarding the challenges this course has to offer. By November 2005,

I felt I had established enough rapport with the Pre-Calculus class that it was time to

introduce them to my research topic and ask for their assistance. Students who agreed to

help would allow me to use their joumal writing and if they wished they could.participate

in a final recorded interview.

Initially I planned on having a third party make this introduction for me.

However, due to the nature of my study I chose to do the introduction myself. I was the

person would be asking the questions, collecting the data and writing the thesis. I was the

one they had been in class with from the start of the semester. This was a chanôe for me

to model what it meant to be a lifelong leamer for my students. Having a third party

introduce the study would have been artificial.

I was also unsure about a third party's ability to answer any of the questions the

students may have asked.
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A week later I had seven students willing to paÍicipate, six girls and one boy.

Once a volunteer identified himself or herself I spoke to them in class dnd reinforced the

idea that their course work came fitst; if an extra joumal entry could not be completed

right away or at all, that was okay. Along with the two journal entries already completed

by the entire class, I gave my volunteers three new joumal entries to complete over the

next weeks. (A complete list of the questions is included in Appendix C.) Two of the

students submitted all five entries, two submitted four and the other three submitted two

of the questions.

I chose to collect my data during the unit dealing with permutations and

combinations, a unit students either unde¡stand or struggle with. I like this unit because

for a student to be successful they have to abandon their mechanical view of

mathematics, even if for just a little while. I tell my students that it would be impossible

to prepare them for every type of question. What I can do is teach them how to read these

questions and what structures to look for. This unit ran from December 7 until December

19,2005. While I was teaching the unit I kept a daily joumal about the students and my

teaching. This joumal gave me a chance to sit and reflect on what happened that day in

class, why it happened and what my next steps would be.

Once the course was completed and the new semester was under way I

approached the seven volunteers from first semester about sitting down for a few minutes

and talking about that semester and the joumals they wrote. Of the seven participants,

three agreed to meet me at lunch or during their spare to be interviewed.
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The interviews took place in the first two weeks of April. Each interview lasted

between 5 and l0 minutes. My purpose in interviewing the students was to try to extract

more details from the students about what they wrote to me in their joumal entries. I did

not go into the interviews with a set of scripted questions but derived my questions from

their writings. In hindsight, this may be the one thing that I would change about the way I

did my research. I found the students needed more prompting to talk, especially when the

topic was me and my teaching. The course was over and the grades were set but I was

still "Mr. Hirst," their math teacher, making it difficult fo¡ them to talk about what they

thought and felt about the way I taught the class. I also got the sense this \'r'as the first

time they were ever asked to talk with a teacher about how a class was taught or

managed.

Consumer Data Gathering

In semester 2 I taught Grade 12 Consumer Mathematics. This class was smaller

than the Pre-Calculus class, starting out with 24 students. This was an excellent group of

individuals; they had lots of pelsonality and energy and were never shy about being

themselves. This group was a mixture of successful students and those who struggled

educationally. For the first time I introduced a mathematics course as a course in

communication, a direct result of writing my Beliefs and Values Statement. I told the

student that one of our focuses this year would be to leam how to read, write, and

communicate mathematically. My hope was that this idea of communication could create

a foundation for all of us to talk about the "mathematics" that we would do in class.
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I was hesitant to proceed in this manner because I was afraid that I would be

skewing or biasing my data. This was not how I usually taught a Consumer Mathematics

course. On the other hand, I was now convinced that by using communication as â

common ground I could move closer to overcoming my own reservations about the

content in the course. I chose to make this change in my teaching because I believed it

would improve my teaching of the course and the students and this had to come before

my research.

ln April ofthe second semester I introduced my research to the students. This

group of students was very receptive to the idea and 11 students responded that they

would be willing to allow me to use their writing and participate in additional joumaling

for the purpose of my research. Although I stressed to the class during the introduction

that their participation would have no effect on their academic status in the class, I do feel

that some of the volunteers agreed to help hoping that by participating they would make

points with me. Again I told each of my volunteers that their class work must come first

and that the extra joumals were to be done when they had the time. Only one of the

students submitted all the joumal entries, three submitted five entries, five submitted four

entries and the other two students submitted three or fewer.

I chose the Consumer unit Variations and Formulas because it was the most like a

P¡e-Calculus unit. It was in this unit that I felt I was most at risk of acting like a Pre-

Calculus teacher. As in my Pre-Calculus course I kept a working joumal as I taught.

Three of my students agreed to sit down and about their writing after the final exam in

June. With this group of students I came into the interviews with a few more "scripted"

questions.
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I still tried to allow the majority of the questions to come from the students' own writing.

Data Not Gathered

As I proceeded in my research I came to the realization that there would come a

moment when I would have to choose if I was the researcher or the teacher'. I committed

myself to choose to be the teacher; this was my purpose for being in the classroom.

Although at times I struggled with this choice I feel that it was the option that offered my

identity the most integrity. This meant that there were some questions that I left unasked

and avenues left un-pursued. This is a challenge for those who would choose to undertake

a self-study.

There was at least one other instance where data was not gathered and the reason

had nothing and everything to do with what role I was playing. I originally intended to

look at my actions in the two different mathematics classrooms by examining the artifacts

that I created as I taught: course outlines, test, assignments, and lesson plans. This data

was not gathered, and with respect to the lesson plans was never created. As a teacher I

have moved away from detailed lesson plans as I grow increasingly comforlable with my

subject and my craft. As such, when I began to teach the selected units in each course I

did not create lesson plans, I simply taught the way that I always do. I realize now that as

much as anything this is a commentary on who I am as a teacher. To behave in any other

manner would not have been authentic. As the teacher I am satisfied with the lessons that

I delive¡ed and the leaming opportunities that I offered.
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However, as a researcher I have left a stone untumed. Perhaps I should have been

mo¡e intentional in my data gathering and produced these documents so that I could

compare and contrast them. As a researcher I must now determine to what extent this lack

of data will affect my ability to complete my research and answer the questions that I

started with.

Helms' model of identity is comprised of four components, deliberate actions

being one of them. The data that I did not collect was intended to speak to my actions in

the classloom. This was not the only data that I intended to use to examine my actions.

Student writing and my teaching joumals were also intended to focus at least in part on

my actions. I feel that I am still able to include this aspect of the Helms (1998) model in

my analysis. This is important since I believe as Helms does that each component is

influenced by and influences the other components in the model. If I had to exclude one

of the aspects of the model, I believe my ability to identify and understand the tensions

that I experience in a Consumer classroom would have been weakened. I believe that my

understanding of my actions in each classroom would have been enhanced by the missing

data but I do not feel that it was of a critical nature to my study.

Data Analysis

Once all of the data had been collected I began to transcribe the students'

interviews and enter their joumals into a Word document. Once the data was in digital

form it was easier to navigate through it and create multiple forms of it with specific

purposes in mind. The Helms (1998) model of identity provided me with the fiamework I

needed as I read the students' writings and interyiews.
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I created codes that reflected the writer's voice (Pre-Calculus student) and the dimension

of Helms' concept of identity (deliberate actions) that their words related to. I selected

only the poftions of the texts I felt had relevance with respect to the Helms model.

I went through the same process with my own joumals. Once all of the documents

were read and I had removed any unnecessary sentences I went back over each,

classifying the remaining statements as belonging to one oÌ more of the four elements of

the Helms model: beliefs and values, actions, expectations or future sense of self, and

society.

As I read each document I made comments in bold behind certain phrases or

comments made by the students. These memos helped in my classifications of the data

and in the sifting process later on. The memos were also helpful when reading the data in

order to process my thinking about them. Each time I chose to omit a sentence because I

did not see its relevance to my thesis I was altering the data. Although I am comfortable

with the work done, each time I chose to remove a statement I was perhaps biasing the

data.

The next step in this process was to combine all of the Consumer students' data

and all of the Pre-Calculus students' data. When combining the data I chose to separate

the statements that pertained to students fiom the statements that spoke about me as

teacher. Thus for each of the two groups of students I hâd two new combined documents

labelled "Students' Perspectives" and "Teacher's Perspectives." As I went through this

process I was careful to keep each individual's data together. By this point in the analysis

I had decided that I would need to focus as much of my attention on who the students

were as I would on who I was.
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Once I had all of the Consumer and Pre-Calculus students' data together I fufher refined

my original labels for each of the remaining statements.

I now had four groups of like statements, two pertaining to who I was as the

teache¡ and two pertaining to who the students were. Each group had four subcategories

related to the four aspects of identity as set out by Helms (1998). When I was finished I

had 32 documents. Each document was specific to the way in which the data was

collected, joumal o¡ interview, and each document focused on one aspect of the Helms

model of identity: values and beliefs, actions, expectations or future sense of self and

society.

This was a massive amount of data that would have been physically difficult to

maintain and sift though. I chose to combine the Consumer and P¡e-Calculus data in

such a way that I could keep them separate and still place them in one document. I did

this by creating documents laid out in landscape format split down the middle with the

Consumer data on the left and the Pre-Calculus data on the right. These new documents

were given labels such as Students' Journals: Teacher Perspective & Actions, meaning

that this data was from students' writings and it focused on my actions as the teacher in

the classroom,

I re¡ead each of the new documents and attempted to further code the statements.

I found this difficult to do but valuable to my thinking and reflecting process. I found that

each of my remaining statements was being coded multiple times. After further refining

my codes I tried again, and again I found that I coded the same statement multiple times.

In the end I did not use these additional codes or labels directly and did not r.ecode every

document.
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I did determine that I would use this data and synthesize it into four documents, each one

examining one of the four "players" in the research: P¡e-Calculus students, Pre-Calculus

teacher, Consumer students and Consumer teacher.

I wrote each of these new documents working hard to stay close to the data and

not editorialize. Whenever possible I tried to use the student's or my own words. During

this process I intentionally did not refer to my Educational Autobioglaphy or my Beliefs

and Values statement. I was afraid that if I refened back to these documents, my analysis

of the data would be affected and I would inadvertently steer my conclusions in a

direction that might suit my purposes. This was an intentional choice on my part to try to

limit the biasing effects that my multiple roles in the process have on the data.

While I was finishing the analysis and synthesis described above, I contacted a

friend, colleague, and fellow gladuate student I have known for a number of years. She

knew about my research and agreed to act as my critical friend.

I sent her copies of my Educational Autobiography, Beliefs and Values Statement

and my personal joumals written during the data collection. ln December 2006 my

critical friend and I met to discuss her views and thoughts on the information she was

given. This proved to be an invaluable conversation; she was able to highlight aspects of

the data to which I had not previously attended and in some cases had neglected due to

my proximity to it. After our conversation I wrote a summary about the issues that we

discussed and worked to further develop some of the ideas arising fiom that meeting.

I have discovered that a self-study has the potential of becoming a black box. A

black box is any device or set of activities where there is input and output but the whys

and hows of the processes involved in creating the output are obscured from view.
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At every stage in this research I have tried to be open and transparent about the decisions

that I made and why I made them. Chapters 1 and 2 served as input chapters; they

explored my question and the ideas sunounding those questions.

In chapter 3 I have discussed how I planned to conduct the data gathering stages

of my research. I then explain how the actual data collection occuned. In some instances

what I plamed to do and what I actually did were not the same. ln chapter 4 you will see

many different pieces of the data from my students, me, and my critical friend. I have

attempted to fit all of these different voices together to create composites of the people

involved in this process, namely my students and me. Looking ahead, chapter 5 is the

output chapter; there I will reveal what conclusions I have anived at about my identity,

the tensions that existed, as well as my conclusions about this process.
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Data Interpretations

In this chapter I will present my analysis of the collected data (teacher and student

joumals and interviews) alongside the retrospective data (my Educational Autobiography

and Beliefs and.Values Statement). It was this data that I used to answer the centl.al

questions of this thesis: What are the tensions and the processes that a teachet must go

through to change his or her identity as he/she enters and engages in different courses

with different students? ln this study who I am (identity) is connecred to who I am with,

my students. This chapter is written chronologically. I begin discussing the process of

writing my Educational Autobiography (Appendix A) and Beliefs and Values Statement

(Appendix B). I then share with the readers descriptions of who my students and I were

in each of the two different mathematics classrooms. Finally, I have included the

summary that I wrote after the conversation with my critical friend.

Retrospective Data Generation

The first two sets of data-my Educational Autobiography and my Beliefs and

Values Statement-were completely self-created. They relied on no outside objective

source. I was the only author of this data. I created these documents based on the reading

and research that I had done. Palmer (1998), Connelly and Clandinin (1999), and

Goleman (1992) suppot the use ofpersonal histories (such as my Educational

Autobiography) as valid sources of data for teachers and others to be used in research.
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Helms' (1998) model of identity was my scaffolding for the entire process of writing my

Beliefs and Values Statement, and she places beliefs and values at the centre of her

identity paradigm.

These first two documents were highly personalized and very subjective.

However, since I am the subject of this research, I believed that these were completely

appropriate places to start. The process of writing my Educational Autobiography

(Appendix A) and my Beliefs and Values Statement (Appendix B) tumed out to be more

than data generation. As I wrote these two documents I was constantly reflecting and

analyzing their ideas and concepts. ln terms of the processes involved I compare the

writing of these two documents to tilling the ground in the spring. Before a crop can be

planted, nurtured, and harvested, the ground must be prepared. I view the creation of

these two documents as preparing my mind for the future data gathering, analysis and the

conversations that I would have with my critical friend. While writing my Beliefs and

Values Statement I was confronted with an inconsistency that I could not ignore, and the

resolution of that inconsistence has had a lasting effect on this reseârch and my teaching.

I have included both of these documents in the appendices of this thesis and I encourage

the reader to visit them.

Analysis of Data

The next five sections of this chapter analyze data collected from pelsonal and

student writing during the course of my research. This chapter is written in chronological

order starting with the P¡e-Calculus data, then the Consumer data, and ending with my



87

critical friend suÍrmary. I have continued to use the identity paradigm laid out by Helms

(1998) while describing these students.

Helms identifies four components of identity: values and beliefs, deliberate

actions, others' expectations, and future sense of self and society.

When I first began to question the reality of my teaching different courses and the

difficulties that I experienced moving from a Pre-Calculus classroom to a Consumer

classroom, I purposely chose to focus on myself. I did this for the simple reason that I

have no control over who walks through my door at the beginning of each semester. In

the back of my mind I always knew that those who joined me in the classroom had a

profound effect on how my identity was expressed while I was with them. It is for this

reason that I have created what I regard as composite sketches of my students and myself

in the different course settings. As much as possible I have tried to use the students'

words to describe themselves and me. Like all composites these are incomplete and

imperfect, but it is my hope that by examining these sketches I will able to better

understand who I am with them and why I find the Consumer Mathematics class so

frustrating.

Pre-calculus: Student Sketch

In the classic children's book about the little train that could, the little train makes

it up the hill, all the while saying to himself "I think I can, I think I can." How impoftant

to the train was it that he thought he could? I believe that for many students this is more

than half the battle. Pre-Calculus students appear to have won this battle.
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Many of the students that I interview and conesponded with reported positive feelings

towards mathematics as a subject and towards their ability to handle the course material.

Amy writes early on in her journaling "I know how important this course is. This is why I

have to give that exÍra l07o that doesn't come from natural ability." What confidence she

displays in this statement, thal90Vo ofher success in this course will come from natural

ability. Pam echoes these sentiments when talking about her choice of mathematics

courses: "To be honest I knew that I was capable of this course." Again, a confident

statement made by a student who has never failed to reach the top of the hill. This

confidence, however, has its limits and even these students have thei¡ doubts.

Knowing or believing that you are capable of accomplishing a task does not make

it happen. Many of the students who lesponded in my study acknowledged the

importance of hard work in order to be successful. These students seem to possess not

only the belief that they are capable but also the understandi¡g that to fulfill that potential

they must work for it. Michelle may have put it best when she said, "I probably

(definitely) haven't put in the required amount of effort to achieve my full potential."

What I love about this statement is not the admission ofnot working hard enough but

rather the acknowledgement that she could do better by working more. Other students

spoke about the amount of wo¡k they did outside of class in order to do well. "You need

to take it [class work] out of class and do it at least an hour a day and that was hard for

most of us but if you did you would do excellent in this course" (Tanya). ln one interview

Pam put it plainly: "If you want to be here then you're going to work hard." A¡other

student put it this way: "In order to survive in this course, you have to be motivated to do

well; you cannot be lazy and skip classes" (Treva).
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Treva definitely saw the need to work hard but she brings in two other characteristics that

are central to the Pre-Calculus student: attendance and motivation.

Most would agree that it is very difficult to leam the material presented in class if

you are not in class. A number of times in my conversations and writings with the

students this idea of being in class and being focused came up. When asked what was the

most important thing for a Pre-Calculus student to do, Pam wrote, "The first most

important thing is to show up to class, each day on time." Other students spoke about the

importance ofjust "being there and being up to date" (Todd). Every year in my Pre-

Calculus classes, however, there are a few students who seem to feel that they are entitled

to a number of days out of class while the rest of their peers attend regularly. Each year

there are also a few parents who seem to feel that it's okay for their son or daughter to

miss class for a hunting trip or family vacation. Many of the individuals I have spoken to

have the notion that work can be handed out to the students ahead of time (or when they

retum) and can be handed in later to be marked. Unfortunately, this line of thinking

eliminates the students' interactions with their teacher and classmates and the effect that

these interactions have on leaming. It has been my experience that it is the rare student

who is able to catch up and not have their absence affect their leaming, let alone their

marks.

. Equally as unfortunate is the belief held by some that students in a classroom will

leam just by proximity. As long as the students are going to class they will learn,

regardless of what they do in the class. A few of my students mentioned this during our

conespondence. "There were a lot of students who liked to talk a lot about things that

weren't relevant to the course" (Nicole).
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Another student put it much more succinctly: "You definitely know who are the people

who really want to be here and the people that didn't" (Pam). ln my own writing I often

noted my difficulties with students in class not working or not trying to leam the material.

"l find that 213 of the class is really trying while I go over these problems and talk

about the ways to approach a problem and ways to ensure you are on the right tr.ack. The

others seem to be biding their time until the class is over. I wish I knew what that 1/3 of

the class want or if they want anything at all. I certainly don't think they are in the right

mathematics course if all they wânt is to sit and watch a clock" (December 12,2005).

Motivation at its most base level is what drives us to act or not act in a certain

way il certain situations. Without exceptioil every Pre-Calculus student that I interviewed

or corresponded with for this study spoke often about the tests and the exam. The

motivation for the vast majority of these students appeared to be only their marks. Very

few students made any direct or indirect reference to leaming for the sake of leaming.

Only two times in all of the interviews or joumals did a student comment on leaming that

was not corìrected to or immediately followed up by a comment on getting good marks

or graduation. Amy made the comment "I felt as though I leamed a minimum amount of

material . . . [that] puts me in a bad mood fo¡ the rest of the day" (Amy does not reveal

why this puts her in a bad mood). Todd observed that "by the end of this course I will

have leamt a lot of math skills that I hadn't had in S l." The rest of the comments

sunounding leaming were made with reference to the marks that the student received or

were hoping to receive on the tests, assignments, quizzes, and the exam. Michelle went as

far saying "without tests I don't think anyone would do the work."
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This extreme focus on the end result, the mark, seems to have two by-products.

First, students in this course display high levels of anxiety surrounding any type of

assessment where they lack the opportunity to control certain elements like time and

resources (test, quizzes, and the exam). Pam put this into words when she wrote "I often

freeze on tests because I get so nervous, an assignment would be less pressure and I can

do it to the best of my ability." Twice during the year I had good hard-working students

leave tests blank or almost blank and I know that on at least one of those occasions that

student knew her material; the anxiety over the test was so great that she could not

perform. It is interesting to juxtapose this with the confidence that they expressed in their

own ability. Students often spoke or wrote about this. Michelle wrote, "I was extremely

paranoid after the last test that we had on Circular Functions." Nicole said, "I would

increase the number of take-home assignments, while decreasing the worth of tests." Pam

said, "I was so concemed about doing good I ended upjust freaking out and not finishing

it all." When given the option to do away with tests all of the student who responded

refused to do so, claiming they needed to practise for the exam. l'Tests are still important

to.have, as they both test our skill and prepare us for the final exam" (Nicole). It seems

the fear surrounding test writing is eclipsed only by the fear of writing a final exam.

Second, and perhaps more insidious in terms of its far-reaching implications, is

that the students who focus so much attention on marks seem to lose sight of the bigger

picture, leaming. In my December 14, 2005 joumal entry I commented, "The 'hunger' to

leam seems to be nonexistent with these students, yet their desire to do well is in your

face. "
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I believe that many ofthese students see mathematics and perhaps school in

general as a system of gaining enough points to be permitted into the next level. This

desire to do well, not leam well, often seemed to drive these students to expect extra help

outside of class. "We should have math help at lunch" (Michelle). Treva writes, "We

[students] need the opportunity to get extra help from teachers and guidance on

questions." These tutoring sessions were less about clearing up uncertainties and more

about helping the students with their daily homework. This seemed to create a

dependency on me, where little to no work could get done unless I was there to answer

questions. I believe this is what Tanya meant when she wrote about her desire for more

in-class assignments: "[We should] do more class assignments, fo¡ both a chance at more

marks and more help because the teacher is there." Pam alluded to this in her interview '

when she spoke about the importance of the teacher "giving us the answers to questions

and seeing all the work so that we can see if we worked through it properly."

I found that during these help sessions students were constantly probing for

exactly what kind of questions were going to be on the test. Many times they would come

right out and ask, "Is this question going to be on the test?" Many students wrote to me

expressing their desire to have review classes prior to every test. "I feel that a review in

class before every test would help out a lot" (Amy). All of this extra work outside of class

did not mean that the students were leaming more; rather, I would argue they were

practicing how to do well on my tests. For these students, leaming and understanding the

material is equated with getting good marks.
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There are many successful Pre-Calculus students who do not understand the

material being presented to them. These students leam to rely on their ability to

memorize routines and to recognize cues in questions and visual pattems to prompt them

to start these routines. For example, on one test this last semester I used both (x) and B to

represent an unknown angle. After the test one of my students wrote, "On tests keep the

same terms cos 0or cos(x)." The student was unable to answer a question because she

could not recogn ize The 0 as serving the same purpose as the (x). This student who could

not see that (x) and d were the same thing had very little conceptual understanding of

what she was doing. This was not an isolated problem. Another student wrote, "The out

of school class/work assignments are mo¡e difficult because many of the questions aren't

anything like the ones in class" (Amy). Students are looking for a finite number of

question types that they can memorize and "spit" back on their tests. Michelle made this

point clear when she wrote, "I think that we should get a review booklet for the types of

questions that you will give us on a test." On one occasion I was trying to explain why

we take a certain step in a problem and the student exclaimed, "I don't want to

understand, Mr. Hirst, I just want to do it."

Why would students put themselves through this kind of rigorous mathematics

course if they did not intend to leam the material? A few students spoke about their desire

to be "challenged" by taking a course like this. For the majority, however, Grade 12 Pre-

Calculus was a means to an end. "I will know [that Pre-Calculus was the right choice for

mel when I receive my letter of acceptance into the university field of study that I want"

(Nicole). "I chose precalc in 52 because I believe I will need it if I decide to take

engineering" (Todd).
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"[I took Pre-Calc because] I have always known that medicine was the caÌeet that I

wanted to pursue" (Pam). Some students, like Tanya and Nicole, did not have a final

academic goal in mind when they signed up for 20S Pre-Calculus. All they knew was that

"Pre-Calculus is a course that opens many doors for future opportunities (Tanya), and "I

heard that a lot of universities didn't accept, . . . didn't let you in to certain courses if they

didn't have pre-calc and that is not something that I wanted to run into" (Nicole).

To bring this discussion back to the framework that Helms has provided for us,

who are the students who take Pre-Calculus at Murdoch Mackay? Murdoch's Ple-

Calculus students have experienced success in past mathematics courses and they believe

that they are capable of leaming and succeeding in Grade 12 Pre-Calculus. For the most

part these students believe and understand that in order to do well you must show up to

class and participate in the leaming. You must also take work outside of class and study

hard. These students value the affirmation that their marks in mathematics bring them. I

believe that they see their marks as the end prize and not as a tool or an indicator of a

much more important goal, leaming.

Since marks are given such importance, many of these students experience high

levels of anxiety associated with their success in the classroom. This arxiety is most

often expressed in relation to tests and exams in the class. However, the anxiety over

performance and getting it right also manifests itself in student behaviors in the class on a

daiiy level. Many students will not participate in discussions unless they are certain that

they know the right answers; they see no value in getting it wrong.
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This overemphasis on marks creates the expectation that their teacher will be there for

them whenever they need extra help. More than this, I believe many of the students see it

as part of the teacher's job to make sure that they do well in the course.

These are students who are looking ahead, looking towards careers and future

leaming. For the majority of these students Grade 12 Pre-Calculus is a necessary step

towards getting to their final vocational destination.

Pre-Calculus: Teacher Sketch

It is my experience that the days are gone when homework could be assigned and

the majority of the students would have it completed for the next class. This does not

meân thât work outside of class is not expected. From the data that I collected I think it

was quite clear that as a Pre-Calculus teacher I expected quite a lot of work to be done

outside ofclass. "At the beginning of the year I told this class that to be successful in this

course would require a commitment of 30-45 minutes a night on homework" (teacher

joumal, December 14, 2005). This expectation was echoed back to me time and time

again when students wrote about their ability to meet my expectation. "I didn't do enough

honestly, but Ijust think that with my schedule it was kind of difficult spending that

much time each day" (Nicole). "You need to take it out of class and do it at least an hour

a day and that was hard for most of us to do but if you did you would do excellent in this

course" (Pam).

Students are given a collection of question sets at the beginning of the year. After

each lesson I highlight which of these question sets relate to the topics that we just

discussed.
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I do not assign these questions for homework. Answers and solutions to these questions

were provided, but these questions were not checked for completion the next day in class.

I realize that many of my students work part time at night and I expect them to

find time to finish the course work before the test. "I always stress the need to do lots and

lots of questions and in the past even my busiest students have found the time in their

own lives to get the questions done" (teacher joumal, December 14,2005).I do not want

to insist that work be done every night. This expectation is one ofthe reasons I do not

work through the assigned question in class. ln her joumal on what she would change

about the class if she could Pam wrote, "[It would be nice ifl each day we could go over

examples f¡om our work books so we could see if the questions are being done right." I

do, however, expect that students will come to me with their questions. I try to make

myself available to my Pre-Calculus students as often as possible. This time, however, is

only accessed by a minority of my students: "Sadly the only students who came to see me

about this test were the five girls in the front of the room who are all doing very well."

(teacher joumal, December 14, 2005)

. From reading my joumals it is clear to me that I do expect these students to not

only spend time outside ofregular class hours working on questions but I also expect

them to spend out-of-class time with me getting help. "I offer help but they always find

reasons why they can't come" (teacher journal, December 13,2005) or "We are 4 days

into the unit and there are 5 exercises that have been assigned and not one student has

come to me with a question about any of them" (teacher joumal, December 13, 2005).
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One of my expectations for these students is that they will learn not only the how

but also the why of the mathematics being taught. It is this expectation that prompts me

to try to get my students to explain the mathematics they are doing. "I asked all of the

students to explain to me what the fundamental counting principle was in their own

words" (teacher joumal, December 7,2005).

It is important that these students understand the mathematics they are doing. "I

tried to make the connection between the theorem and the examples that we were doing"

(teacher joumal, December 8, 2005). This is one of the reasons why I place a theory

queslion on each of my tests. I want them to be able to understand the mathematics, not

just be able to do the mathematics. "I want to try and train them to think through a

problem rather thanjust recite and rehearse methods taught to them by their teacher"

(teacherjoumal, December 12,2005). This expectation was challenged this year more

than any other. Never has it been expressed so clearly as when one of my students

exclaimed, "I don't want to understand, Mr. Hirst, I just want to do it." I wrote in my

joumal that night, "This is notjust one student's opinion; I believe that this is how most

of my students feel. If this is in fact true should I change my teaching focus, should we

drill and practice over and over and never strive fol understanding, is this what they

really want, can I in good conscience do this? I am not sure that I have an answer for the

first one but to tïe second question the answer is no, I could not do that" (teacher joumal,

December 15, 2005).

I believe that students need to be connected to ¡he material that they are expected

to leam. This is one of my biggest challenges in the Pre-Calculus cìasses for two ¡easons.
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The first is curricular; much of the material in the Grade 12 Pre-Calculus course is far

removed from anything that these student have encountered or ever will encounter

outside of the mathematics classroom. This challenge can be overcome by giving the

students opportunities to encounter the mathematics through problem solving. They need

a chance to be challenged and have to think critically about the mathematics.

"Today was the beginning of the permutations and combinations unit. I wanted to

give the students a small experience to get them started, I feel like without something like

this the units seem to come out of nowhere and the kids have a hard time relating to

what's going on. I handed four playing cards to each student . . . and asked the class to

choose three of their four cards, setting aside the fourth card. I wanted them to arrange

the three cards they chose in a row on their desk. I then asked them how many different

rows they could make with the same three cards" (teacher journal, December 7,2005).

Many of these activities are teacher-led and require a great deal of class

participation if they are going to bear any fruit and lead to a deeper understanding of the

concepts that we are studying. I do not expect that these students will always come to the

correct conclusions on their own. If they did, why would need me? But I do expect that

they will try; above all else in my classroom I value students who are willing to try.

Tanya echoed this sentiment as simply as possible when she wrote that "the most

important thing for a student to do is keep trying."

ln every Pre-Calculus class, however, there are a minority of students (this group

of students seems to be getting larger every year) who are resistant to trying anything that

they do not think they will be successful at.
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So often I will give out a challenging problem for the student to "play" around with and

they sit and wait for me to do the question on the board. "I find that 2/3 of the class is

really trying while I go over these problems and talk about the ways to approach a

problem and ways to ensure you are on the right track. The others seem to be biding their

time until the class is over. I wish I kne\p what that 1/3 of the class wanted, or if they

want anything at all. I certainly don'r think they are in the right mâth course if all they

want is to sit and watch a clock" (teacher joumal, December 12,2005).

If I assign the question for homework, they simply won't do it-they won't do

anything. It is as if they have decided that if they do not believe that they can be

successful at a task then they resist even trying. "So few students are willing to offer

answers in class, I hate to see them shut down just because they don't get the exact right

answer the first time. I often tell them that they will leam more fiom their mistakes so

don't be afraid to make them" (teacher journal, December 19, 2005).

I have recently become aware through my student interyiews and joumals that I

place a huge emphasis on the final provincial exam in this course. ln my own joumaling,

the exam never comes up, but in my students' writings and interviews it is often

referenced. I believe that this repetition may be due in some part to my constant

references to the exam in class. As I have thought about this I have become very aware of

how I use the exam and its effects to motivate my students. By the time the course is

over, my students are either already defeated or tenified of the exam. When asked about

the exam one student replied, "It scared me more than anything."
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Another student commented about knowing that there was a provincial exam in the

course, "It definitely killed me . . . Ijust froze cause I was so concemed about doing good

I ended up just freaking out and not finishing it all."

I am realizing that my main motivational strategy was fear, fear ofpoor grades,

fear of poor preparation fol university, fear of failing the exam. The assumption here is

that these students are malk-motivated and the fear of failure or potential failure will be

enough to get them to work and study. For a person who believes that he loves leaming

for the sake of leaming it is interesting that this has become such an important strategy.

As I read what I have already written I am struck by the simplicity of what I see. I

believe that students should work on mathematics outside ofclass. I expect them to come

for extra help when they have questions.

I provide them with time outside of class to see me about the course. I value

giving students experiences to help enrich their leaming and I expect them to try to learn

the material. I believe that students need to know more than what they ale doing. I want

them to know why they are doing what they are doing. Sadly, I expect them to be self-

motivating and self-monitoring and I see fear as one of my best motivators to accomplish

all of this.

Grade 12 Consumer: Student Sketch

If the Pre-Calculus students are the little trains that could, then the Consumer

students by their own admission are the little trains that didn't think so, didn't want to try

or were told not to. Every year during registration I have Grade 9 studeuts come to me

and ask me which of the three mathematics courses is the easiest.
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As a teacher I have developed an involuntary response to the question that goes

something like this: "Well, all of the math courses are difficult, in their own way, it just

depends on what kind of leamer you are and what you are interested in." I also usually

throw in something about university and not closing any doors (Pre-Calculus bias). The

truth is that Consumer Mathematics is much easier than either of the other two options.

There is less content, less work for the students and the material is far less complex. "The

difficulty level in this course [Consumer Mathematics] is nothing compared to the Pre-

Cal. Math" (Stacey).

It is designed to teach students the type of mathematical thinking that they will

need to be competent in the "real world." This is the reason Steve gave for taking

Consumer Mathematics: "I knew I wasn't going to pre-cal ol applied math and with

consumer you need it in everyday life and you don't need ple-cal or applied."

Another way of describing Consumer Mathematics would be that it is the

mathematics course where those students who have been battered and bruised by

mathematics their whole lives can find some respite. Melanie, who would be considered a

strong Consumer student, said that she took Consumer because "I initially took Pre-

Calculus but failed with a IÙVo." Mi¡anda, also a strong Consumer student, sàid, "I chose

to take consumer mathematics in senior 2 because I knew that I wouldn't be able to

complete pre-calc or advanced." Justin wrote, "I know I made the right choice because if

I didn't stick with consumer I would have failed any other math." Aaron, an older student

who struggled with mathematics, told me that in Grade t he was told "[that] he was not

too good in math so theyjust said you should take consumer math." Aaron adds, "I chose

to take consumer math in 52 because I didn't know how to do Applied math and
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Pre-Calc, Ijust heald that the other stuff was a lot harder and it's really for the smarter

people so I figured that . . . ." If I had to sum up what these students have told me and

written to me over the year, I would say that the vast majority of my Consumer

Mathematics students did not choose to take Consumer Mathematics or made their choice

by default because they believed that they could not choose the other two options

available to them.

When presented with this type of information as a teacher I have to ask, what is

the motivation to work in class and to attempt to leam the material? I was presented with

two very honest and striking answers repeatedly. One group of students saw June as their

motivation: "I want to graduate and move on to bigger and berter things" (Steve). Darlene

told me repeatedly throughout the course that "this is a very important course for me to

graduate." "The most important thing for a student is to graduate from high school"

(Aaron). These students made no mention of goals after graduation, they did not talk

about preparing for university or college or even the work force. For these students

finishing high school was the.goal and this course was an obstacle that stood between

them and their goal.

This group of students often spoke about or wrote about doing their work,

handing things in on time, because it would lead them toward getting good grades and

graduating. When asked what the value was in doing the work that was assigned, these

students reported that "the value I see by doing the work is better marks and a higher

grade." Justin told me that for him the value in doing the assignment was to help him

"practice for the test, quiz and exam." Both Darlene and Miranda spoke about doing the

work because it "helps us understand more."
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These students are reporting that they saw the value in doing the work that wâs assigned.

The truth was that in one unit, I counted all of the work that had been assigned compared

to the work actually done, and the average number of questions completed by the

students was 7.5 out of 65. The only conclusion that I can draw from this is that while the

students acknowledge the value of doing the work in theory, they do not follow through

in practice. This may have been a case of telling the teacher what they thought he wanted

to hear.

The second group of students did not report that they saw any value in doing the

work assigned. "I chose not to do them [the assignment] because they don't interest me

enough" (Roby). Drew was even more forthcoming in her statements: "I see very little

value in working on my assignments, over the years I have found that I really don't leam

anything from doing the assignments. The only reason I do some assignments is for the

mark value." Mark told me, "I don't see any value because I'm honestly too lazy in class

and I do not take it home to work on. I'm sure it's extremely valuable if you do the wo¡k,

I'm just not motivated." In both cases it was apparent that work was not being done

outside of class. In one of my joumal entries I wrote, "It quickly became apparent that

many of my students did not study. In fact many of them were surplised when I handed

out the tests. It was as if the weekend had erased their memory of what was to come

(teacher joumal, May 23,2006).

There was one exception to both of the groups. Justin reported that "I do find

value in my work. I like to see myself getting good marks on assignments. It makes me

feel good when I get tests back that have high marks." Justin did not always complete all

of his work but he always did enough to make sure he understood the concepts and did do
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well on the tests. One attitude or wony that was completely absent from this group of

students was any notion of anxiety over tests or the final exam. Students did not talk or

write about being neruous for tests or exams. There was no evidence that the exam

created any nervous energy that was adaptively used to help prepare for the exam.

Few students made any direct reference to the in-class environment. Stacey, who

was in my Pre-Calculus class first semester and my Consumer class second semester, had

this observation: "I liked the atmosphere better in Pre-Calculus because everyone was

there to leam and not just because they had to be there. In consumer lots of people were

talking and it did not really seem like they wanted to be there and they weren't paying

attention that much." ln my own writing I often complained about the lack of work and

effort on the part of the students in class. "The class was less focused than I had hoped,

one gill in the back was on a cell phone and two other students *ere sleeping in the back

comer" (teacher joumal, May 8,2006).

In another joumal entry I wrote, "It's interesting that my consumer mathematics

students complain and complain about taking notes in class and then never reference their

notes when working on assignments or studying for tests" (teacher joumal, May 15,

2006). Once the notes were finished in class many of my students would close their

books and wait for class to be over. They did not make efficient or effective use of the

time they were given to practice the materials that we were studying. When given time to

work in class, "the majority of them [students] will choose to do other things, talk, sleep,

text message."
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One of the most interesting observations that I have made about my consumer

students is that when they do choose to engage, they ask good questions but they seem to

be incapable of staying with the process to hear the answer. I believe the inability stems

from one of two places. First, they lack the patience or desire to attend to the answer: "I

have come to the realization that in this class (consumer course in general) the students

often ask good questions about the nature of the topic that we are studying, however, they

do not have the patience to listen to or explore the answer, they are looking for a

yes/no/do-it-this-way solution" (teacher joumal, May 16, 2006).

When asked, my students told me that they believed that it was the teacher's job

to make them undersiand the material. "The most important thing for a consumer math

teacher is to make sure that students understand the material and change different

methods of teaching" (Roby). Another perspective offered was, "The most important

thing for a teacher is to teach the curriculum and help the students pass the course"

(Aaron). There were many more statements like these; on the surface they all seem to

indicate that the students want the teacher to help them leam and understand. However,

many of the statements imply that it is the teacher's job to "make them leam" or "help

them pass." There are a lot of expectations placed on the teacher while little is expected

of them.

The second reason that I believe these students have such difficulty in class

attending to answers and lessons is that many of them lack even the most fundamental

mathematics skills. Very few of the students can operate without a calculator, even for

the most basic mathematic operations. Beyond simple computation there is a general lack

of understanding, especially when it comes to the language and symbols used in
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mathematics. "I expressed the volume in cm's cubed (cm3); more than one student

thought that the 3 above the cm meant that the entire volume quantity must be cubed

first" (teacher joumal, May 18, 2006). "After a few minutes I realized that some of the

students did not know how to use the equation (formula)" (teacher joumal, May 9, 2006).

In one case I was working with one of my more dedicated students at lunch and we were

1200 = P(t.02)t'z
looking at the expression and she said, "I know that I am supposed to

do something with the floating 12 but I just don't know what it is" (Treva).

By saying the "floating 12" this student reveals that she lacks the technical

vocabulary to even talk about the problem with me; I can only imagine what it would be

like to hear me explain something on the board when words like exponent a¡d, coefficient

mean nothing to them. This does not mean that these students are not capable of "doing

math," they just do not use a proper vocabulary. On one test students were responsible for

making a formula and then using the formula to find an answer. "Many of the students

had difficulty putting the formula together; however, when it came to calculating the

answer many got the answer con€ôt despite an inconect formula."

These students lacked the ability to communicate mathematically but they were

able to calculate the conect answer. In another session with a student I asked her how she

came to an answer and she proclaimed in frustration, "I don't know how I did this, I just

used common sense" (Sarah).

What then do these students expect from me as their teacher? Many of the

students wrote to me explaining that they believed it was my job to make the material

understandable and to help them focus. "The most important thing for a teacher to do is

to make sure that students understand the material" (Roby).
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"The most impo$ant thing for a teacher to do is to get the kids to pay attention"

(Melanie). "Explain the question good and if they ask questions about itjust explain it

differently, make sure the kids understand it" (Steve). There were a number of statements

like these, all very passive from the students' pelspective. It was as if they believed that if

the teacher was good enough then they would leam without any actions on their part. A

few students w¡ote about the need for the teacher to know what he was doing: "If the

teacher has good knowledge of what they are teaching it is easier to leam" (Melanie),

again a passive stance from the student.

More than once in their writing the students told me that they needed a teacher

who would hold them accountable, keep them on task. When asked about due dates,

Aaron spoke in the interviews about his need for them so that he could organize his life to

get the work done on time. Miranda wrote about thè need for structure when she said,

"The most important thing for a teacher is to teach and be strict with the students." In the

next sentence she contradicts herselfby saying, "but let them [students] do what they do

if they don't want to work then it is useless to push too hald."

I think this is an excellent example of what the students need versus what they

want. They need a teacher who will hold them to their task but they do not want a teachel

who will "force" them to work if they do not want to work.

As I have already touched on the topic of student expectations sunounding my

role in their leaming process, I would like to address a much more surprising theme that

appeared from the students I conesponded with throughout the semester. In many of the

students' joumals and interviews the importance of the student-teacher relationship came

up.
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"This math is a lot easier than I thought it would be . . . maybe I am just trying harder

and I like the teacher better now" (Miranda). Another student commented, "My consumer

math experience depends on the teacher" (Aaron). In another interview a student was

talking about why he was doing well in the course and he ended with "I think because

you're a good teacher and I think because you're my old basketball coach, that kind of

helped too" (Aaron). In one interview I asked Steve how he would describe my teaching

style and he instead talked about how much he "liked me better" than his past teachers.

This was especially palpable when the students spoke about how they felt about the class.

It was as if their relationship with the teacher determined how well they did in the

class. "Be there because you want to be there not because you have to" (Aaron). When I

read this I hear a student saying we want a teacher who is engaged and gives us a reason

to care. I would argue that it is not uncommon for students to like teachers who teach

classes that they do well in. Aaron's statement appeared to be somewhat of the reverse-

if I like the teacher then I will do better in his class. This attitude did not present itself in

my Pre-Calculus class.

I can¡rot finish this analysis without commenting on Mark. Mark may be every

teacher's poster child for Consumer Mathematics. He is a nice boy who is great to

converse with but has no interest in working hard or trying in your class. He admits that

he is lazy and unmotivated and that these are the reasons he fails classes. In class Mark

has no problem speaking up and participating and has often brought good ideas to class

for discussion. Mark showêd that he had some aptitude for mathematical reasoning but no

desire to be pushed. I am singling out Mark because he seems to have displayed the

attitudes that I believe many of my students held but did not exhibit. ln late May, just
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before getting ready for the final exam procedures, I called Mark over to a computer to

show him what work he had not handed in and what his mark would look like if he would

just finish the work that he owed me. Mark laughed (nervous, deflective) and said he was

not sure if he could get all the work done. I offered him help outside of class, still no

commitment. Finally I asked Mark if he had any desire to pass the course, and he could

or would not answer. I asked Mark, "Do you want to pass?" No lesponse. Finally I asked

Mark to repeat after me: "I want to pass math." Again nothing! Mark's refusal to answer

my question was indicative of his approach to the class.

Mark quit coming to my class a few days later and did not complete the course or

gtaduate. Mark often would tell me that he was just too lazy to complete an assignment

or try the class activities. I believe that Mark was too afraid of what would come next; I

believe that he opted to fail and stay in high school where he was secure. I certainly do

not think all of my students are as extreme as Mark but he may not be as uncoîtrnon as

one would thirik.

Consumer Mathematics: Teacher Sketch

"My question remains, do these kids need to change to be successful in math or is

there a method of teaching the mathematics that will bring this math to the kids in a way

that they can and will leam?" (teacher joumal, May 25, 2006).

When you read through my joumals from the Pre-Calculus and Consumer

Mathematics classes there is something in the Consumer joumals that is not in the Pre-

Calculus joumals . . . doubt. I find that as I read through thejournals to write this piece I

am confronted with many entries that express my uncertainty regarding my actions and
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beliefs in the classroom. In some entries it is as if I am of two minds, at conflict with each

other. Other times I seem certain that what I am doing is correct, only to contradict

myself later. At times I can hear the traditionalist in me screaming "No! These kids are

lazy anduninterested and they lack the one most important characteristic needed to leam,

desile." This statement more than any other in any of my other writings sums up what I

believe about these students. The beliefs expressed in this statement echo through all of

my actions and expectations for and of these students. I find that in many situations what

I espouse as a belief is not reflected in what I do or expect.

I believe that students must be able to con¡ect with the mathematics on some

level before they can understand it. I try to provide these connections through questions

and problems posed in class. What I found was that as long as I was engaging them in the

problem they would "play along" but when I left them to work on the problem on their

own they would become disconnected, stop trying or give up. "I am at a loss, what do I

do? Do I teach the entire time and keep them engaged in teach-lead examples for the

whole class or let them work and accept the fact that the majority of them will choose to

do other things; talk, sleep, text messâge" (teacher joumal, May 12,2006)". If I can

engage them in teacherled discussions and exercises for the entire class, then why do

anything else? The reason that I want them working on their own is that too many

students sit passively and wait for the nex¿ answer to show up on the board. They never

"make" the mathematics their own, they never strive to understand.

I believe that students need to understand the mathematics that they are studying,

not just at a working level but at a conceptual level. While I truly believe this I often treat

the mathematics in the class as if it were a set of steps to follow to get a desired outcome,
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like baking a cake. "I try and approach this type of exercise with as formulaic an

approach as possible" (teacherjoumal, May 16,2006). " I explained to the class that

many times we are provided with the rules or steps to find the answer. We just heed to

know how to use them properly" (teacher joumal, May 18, 2006). In another journal

entry I complain that these students do not recognize that "math at this level is basically a

skill-based course, you must practice to get better, to get understanding." I have not

totally abandoned my belief in understanding but I have relegated it to the back of the

bus. I am quite sure that from these students I would be very pleased with right answers

without right understanding.

I am even more troubled by the fact that I often bypassed opportunities for

leaming by not exposing these students to the mathematics. In the vast majority of these

situations I did so through rationalizing my actions by saying that I was helping them by

not making the class too rigid and mathematical.

"I am very intentionally trying to stay away from any math vocabulary that I

would typically use when teaching this topic in the Grade 10 Ple-Calculus course"

(teacher joumal, May 8, 2006). At times in my own writing I question these methods and

their motivations. "I wonder if I am robbing them of an opportunity to do some real

problem solving/thinking, and am I just adding to their belief that math is a set of

un¡elated, abstract steps to follow to generate an answer that has no anchor in real life."

"I did not even use the "real" when I told them that they will be replacing [the variables]

with numbers, I don't want them to get confused by the word "real" (is that fair to

them???)" (teacher joumal, May 16, 2006).
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This belief that these students do not want to leam or are incapable of leaming the

mathematics at a deep level carries through to my assessment of them as well. For this

class I modeled their tests on the work assigned in class. Nevel have I given tests that so

closely resembled the work done in class. Typically "in other courses I like to split my

questions 70/30, 70 percent familiar questions and 30 percent new questions" (teacher

joumal, May 24, 2006).

As I read through these joumals and the writings from my students I keep

wondering, who is in charge in this classroom? If I believe that students need to practice

the mathematics that they are leaming on their own as a way to facilitate their

understanding, then why do I not insist that this is done? It is my classroom. I can enforce

the rules, can I not? Not once in any of my journal entries do I write about removing

students for not working. What I do read is comment after comment that sounds like I

have sunendered to the fact that these students just will not ol car¡not do the work. "I had

one girl on a cell phone and two sleeping in the back of the room, so much for

engagement" (teacher joumal, May 8,2006). Two of my students-one from the Pre-

Calculus class (Stacey), who I taught in the first semester, and an older student (Aaron)

who needed the course to graduate-commented on my in-class demeanor. Aaron told

me to "not be so lenient on you know the other kids when there is a due date." Stacey

said that I "was a little bit more lenient on things, I was more relaxed."

There is another voice that I hear, quieter, less aggressive. It says these kids want

to leam, they want to do well but we (the education system) have failed them, we have

not given them the tools they need to be successful. I know that they want to do well and

that they feel good when they do.
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"I do find value in my work. I like to see myself getting good marks on assignments"

(Justin, student joumals). The sad truth is that many of these students have not mastered

even the most basic mathematics skills with any level of proficiency. "If I were an

outsider, a parent or a community member I would be questioning the math education

these students have received over the last 12 years of their lives" (teacher j ournal, May

r5,2006).

Since I know and accept this as the reality, when I am teaching I try to give my

students the most thorough explanation possible. I try nevel to assume that they

understand even the most basic concepts. I often found, however, that I had assumed too

much.

"I would say that a third of the class was unsure where to piace the "x" value and

another third did not know what to do once they put the "x" into the equation" (teacher

joumal, May 9, 2006). I quickly realized that ifthese students were going to have any

chance of understanding the concepts then I would have to abandon my desire to use

formal mathematical language. I found that these students were willing to talk about the

mathematics. They just lacked the proper vocabulary and did not want to discuss

anything abstract like x's. They did not seem to be held back by the fear of being wrong.

More than once I had students debating with me about the way to do a problem. Usually I

was trying to move them toward more formal mathematics and they wanted to stay with

their "common sense" approaches. This soon became my most effective teaching

strategy, having the class discuss the mathematics in their own words. "I had the entire

class graph the values that we were given and from the pictures determine what type of

variation we had.
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This exercise went well on the whole; that class did well producing the graphs and could

easily pick out the inverse variation graph; Roby (often disengaged) was able to explain

the difference betweeR an indirect and a direct variation graph. We generate a list of

characteristics for each type of graph" (teacher joumal, May 15, 2006).

The challenge for me was to then take those discussions and translate them into

notes for these students. The students, however, seemed to appreciate the work we did in

class together. "I like it better because you're more hands-on, like you teach it really

good, you explain it better . . . and you'rejust easier to understand" (Steve, student

interview). Aaron also seemed to appreciate the in-class work: "You do the work and I

can write notes and stuff and I can actually study that."

In my Consumer Mathematics classroom I do not believe that students will work

on mathematics outside of class. I do not expect them to see me outside or inside of class

time for extra help. I want to give students experiences to help enrich their leaming and I

know that they will discuss the mathematics with me in class, but I am convinced that

they lack the prior knowledge to translate those experiences into mathematical

understanding. I am not sure that I believe what these students are studying is

mathematics and not just glorified arithmetic. I believe that students should know more

thanjust how to do the question but I will only give them the "how to version" because I

do not think that they can handle the rest. I do not expect them to be self-motivating and

self-monitoring.
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Conversations With a Critical Friend

The purpose of a critical friend is to help see the data differently, and this is

especially important since I am the main source of data. It is crucial that I make every

attempt to look at who I am objectively; this is hard to do fi'om inside my own head. My

critical friend, A¡r¡re, is someone I have known for a number of years and who has agreed

to help shine lights on the parts of my Beliefs and Values Statement that I perhaps have

not acknowledged, either because I am unwilling or unable to. What follows is a

summary of the key points from a conversation that I had with Arure.

When I stand in front of a class (Pre-Calculus and Consumer) I often wonder,

What is wrong with these kids? Why do they not care about their grades? Why do they

seem so uninterested in leaming? Why do they run from a challenge rather than rise to

the occasion? Where is their passion for leaming? Why are they not more like . . . øe?

When I think about my students in the classes that I teach, Anne suggested that I

was knowingly or unknowingly comparing them to who I perceive I was as a student. I

say perceive because, as Arute pointed out, my perception of who I was as a student is not

necessarily the reality of who I was. I agree with her and after some thought and

reflection on our discussion, I think I have been looking back at who I was as a leamer

and as a student through a number of different filters which have altered the reality and

presented me with a different and altered perception.
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. Filter 1: Achievelnent. I am and always have been motivated by

performance and achievement. An endeavor was successful if the end

result lived up to my or others' expectations. If an outcome was

successful, then the process by which it came about must also have been

successful. Hence, since I was successful in school, then as a student I

must have acted in ways to make me successful.

. Filter 2: My high school peers. The students I attended classes with were

successful, so they also possessed the qualities necessary to become

successful, and were not like those I currently teach.

. Filter 3: My job. I am a teacher. I see a wide spectrum of students with a

variety of personalities and abilities. As part of my job I am responsible

for reporting on what they have ând have not learned.

. Filter 4: My current love of learning. There are few things that I enjoy

more than learning something new.

I do not believe that any of these filters are unhealthy or harmful in any way, but

are they accurate? I was challenged by Anne to look at each more closely and objectively.

In our discussions we began to unpack many of the issues around these filters.

'What follows is a compilation of the discussion that Aflre and I had and my own analysis

of the filters.
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Filter 1: Achievement

As a student I was academically very successful. I graduated with an average just

over 937o,I was voted the valedictorian of my class, I captained the varsity basketball

team, I was accepted early to the faculty of my choosing at the school of my choosing . . .

success, success, success. One of the fallacies that I have perhaps fallen into is that all of

this success must have come about because I as a student or person possessed all of the

qualities that a good student or person possesses and therefore I created my own success.

If you ask me to make a list of all of the qualities of a good student it might look

something like this: hard-working, determined, curious, prepared to learn, not afraid to be

challenged, rises to the occasion when challenged. All qualities that I, as a 30-year-old

teacher, believe good students possess, all qualities that I believe that I possessed as a

student and wonder why my current students do not.

Was I hard-working? Yes. Was this a quality that I naturally possessed? No. I

learned to work hard from my parents; I leamed to work hard from Frank (see Appendix

A). I worked hard because there was a payoff of good grades and approval. Hard work

was not an innate quality; it was something that I was taught to do. Was I curious? No

more than any other high school student. Was I determined? I was willing to rise to a

challenge. This is the one quality tïat I find so lacking in my students-when they run

into a difficult problem or find the course material difficult, they quit. I cannot understand

this. I never quit, or did I?

In my autobiography I spoke about my Grade 5 science test and how poorly I did

and the effect on my grade in thât subject. The poor grade was certainly not acceptable in

my family and at that age I do not believe that I would have considered quitting.
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However, that was a watershed moment for me as a student. It was ftom that point on that

I really began to study for my test. I do not recall giving school a whole lot of effo¡t

before then. Back up for a moment and think about what Ijust said: did I as lO-year-old

have the skills necessary to change my behaviors and leam how to study? No. I had

parents who were educated and cared about me and were able to teach me how to study

and persisted in training me in study habits through junior high and into high school.

Much of my preparation to leam has to be credited to my parents.

Fast-forward to Grade 11 advanced mathematics. I failed two quizzes. By that

time I had been taught how to study and I was still not doing well. I thought I needed to

get out of that course. Determination? When I ask my teacher about this, he encouraged

me to stay the course and prescribed more home study and then followed thlough by

checking with me that it was being done. Not included in the autobiography was my

attempt to drop first year physics because I had failed the mid-term with 4OVo after

studying. I only stayed in the course because the professor told me that the curve would

bring my mark up to an acceptable level.

In the past I have used many of these examples to contrast who I was to who I see

in front of me in the desks every day. Previously I would have ascribed my success to

qualities that I already possessed but with each example there was an outside influence

preparing me, supporting me, encouraging me. Also in each of the examples, the outcome

that I sought was attainable.

Let me offer a counterexample to further illustrâte the point. As I mentioned in

my autobiography (Appendix A) I had a Grade 8 teacher who once confronted me about

my poor spelling. I could pass all of the spelling tests.
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What I seemed unable to do was retain any of the conect spelling in my day-to-day work.

I knew that I was a poor speller and he¡e was a teacher directly confronting me, with this

fact saying that I should really do something about it. Did I change? Did I go out and

seek help for my spelling? No, I was doing well in school. I was achieving. Spelling

could not be that important. In this example, outside ofthe talk at his desk, there was no

other help offered and I did nothing on my own to try to fix the situation. Why would I? I

was a l3-year-old student left on my own to fix a problem that I did not know how to fix.

So I did nothing, exactly what many of my students do every day in my classroom.

I have been blessed in my life to have others who have supported and encouraged

my education. In the midst of this I have attributed much of my personal success to

myself without the acknowledgement of the outside heip. As a teacher I do not know

what type of help and encouragement my students are getting when they leave my

classroom. All I can do is try to be helpful and offer as much encouragement when they

are with me as feasible. I can no longer look at my cunent students and wonder what is

wrong with them, why they cannot be more like me. The truth is that perhaps they are.

This, however, does not account for all of the rest of the students that I attended classes

with in high school.

Filter 2: My high school peers

The students I attended classes with were very much like me, good students. I am

lucky enough to still be close friends with my high school classmates and know their

families well. More to the point, I am still friends with those people whom I was in

advanced courses with.
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We were an island in the school, remote, removed from what was perhaps a more

realistic perspective.

As I look at my friends from those days, all have gone on to be successful in

someway in their chosen fields. Not all have gone on to school but most have obtained

multiple degrees from universities and colleges. They have also achieved at high levels,

so like me they must also have been good students who shared my good qualities. These

experiences only serve to reinforce my previous belief that I (we) were not like the kids

today and something must be wrong with my current students. Perhaps, but were we the

norm? No, in my high school there were close to 200 in my graduating class, but the

group of students that I refer most to when I think back total about 28. As Anne

suggested, this was my snapshot ofhigh school but not the entire picture.

Filter 3: My job

In a given day I will interact with 75 to 120 students, just in the classroom. If I

think back to whom I was surrounded by in high school and if I consider them to be the

norm, then it is little wonder why I am so confounded by who I see in my classrooms

year after year. As a teacher I move from class to class, from student to student. I do not

have the luxury of teaching only highly motivated advanced students. The initial impetus

for this whole project was the realization that I have tlouble moving from a Pre-Calculus

class to a Consumer class and maintaining who I believe I am as a teacher. A large part of

that difficulty may lie in my mental image of who students were when I was a student

and in my unfair comparison of my curent students to that mental image.
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Out of the 200 students that I graduated with, there were about l72I donot think of when

I think of students and what they should be like. As a teacher I spend the majority of my

day with those 172 kids, and it is my job to help them leam.

Filter 4: My current love of leaming

The final filter that I have identified is my current love of leaming. I use the word

current because it would be wrong to assume that I have always loved leaming. In fact,

for the majority of my academic career I did not love leaming. I loved achievement and if

I learned the material that was a bonus.

Here is one scenario that may help in this discussion. No question drives me

crazier in class than "Is this going to be on the test?" I am upfi'ont trying to teach these

students the whys and hows of rhe mathematics that they are leaming and all they want to

know is "Will I be tested on this?" ln F. J. Crosswhite's presidential address to the

National Council of Teachers of Mathematics he called these students "bottom line"

leamers: just tell me the bottom line, what do I have to know for the test and I will leam

it. As a student in high school I did not love to leam for the sake of learning; I loved

getting good grades and doing well on tests, as do many of my students. I was a bottom

line learner. I became very good at determining what the bottom line would be so I would

' only focus attention on those things that I knew were going to be tested. I did not seek out

new understanding for its own sake.

In many ways I believe that I was much like my cunent students, perhaps just a

little more subtle. This attitude did change. I can clearly remember the day in university

when I decided that I had to be in school not for the grades that I could obtain, but for the
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leaming that I could do. From that day on in my own education leaming became

paramount, followed closely by achievement. But the focus had shifted and I was more

concemed that I understood the material and could make it fit with what I already knew

than with the mark I got on the paper. It was this shift in thinking that uitimately drove

me to choose to write this thesis. However, as I said, this was not always the case and I

can no longer look at my students and wonder where their love of leaming has gone.

Conclusion

The four filters that I have identified make it absolutely reasonable that I find

some of my students so hard to teach. However, if I can acknowledge and remove the

filters for a moment, how would my view change? I would have to admit that I was very

much mark driven and not leaming driven as a student. If I remove the filters then I have

to acknowledge those other 172 students from high school. I have to admit that many of

my graduating class were not like me and very much like those I teach. Finally and

perhaps most importantly, when I think back to all of the successes that I had as a

student, all the times that I overcame adversity, I have to attribute much of that success to

those who surrounded me: my parents, my teachers, my fellow students. When I think

back and say "I was not like that as a student," perhaps I was. I was fortunate enough to

have the right extemai support to do what I did.

After my conversation with Anne I was left with a number of questions: By all

accounts I was a good student; however. I did not possess any reâl passion for leaming

and certainly benefited from and needed extemal supports to be as successful as I was. Is

it fair of me to expect so much from my students, both the good and the struggling, when
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I do iot know what type of extemal support they have? The answer is "yes and no." I

believe that it is crucial that I maintain high but fair standards for my students. I cannot

accept the lowering of standards to give students and teachers a false sense of

achievement. It is my job as the teacher to maintain the standards. However, I must now

acknowledge that it is also my job to support these students as much as possible to help

them achieve. Is it my job to convince them to try? Should I have to ask them to learn?

Must I entertain them to keep their attention long enough to teach them

something? No. Since I became a teacher I have come to understand that to leam means

to change. Change is a very personal thing and ultimately each individual must decide if

they are willing to undergo that change, no matter how large or small it may be. To

revisit my question above, should I have to ask them to change? No, but I should be able

to give them a good reason why. Perhaps this is one of the reasons I have experienced so

much difficulty with my Consumer students in the past. With all of my filters I saw no

need to give them a reason for leaming. But these students have been "rejected" by

mathematics in the past and if anyone needs a reason to try it's them. If this is true, then

as a teacher I now believe I have a moral imperative to start to change the way I look at

what I do in class. I need to make sure that I have provided them with enough extemal

structure to support their leaming, In a way this fits very well with what I believe about

teaching mathematics, I am not teacher-centered, nor student-centered; I am subject-

centered.

I believe in making the subject I teach the focus of my classroom; teachers and

students should explore the subject of mathematics together. The only problem is I may

have forgotten that I need to give my students a reason and support so that they can join
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the exploration.

In this chapter I have tried to paint a picture of my students and me in the

different contexts of the courses that we are engaged in. These different pictures

combined to form a mural. ln chapter 5 I step back from the mural and attempt to explain

what it all means. I will present my findings from this lesearch. I will identify the

tensions that I was able to observe and name. I will speak to the issue of identity-my

identity as a teacher and as a researcher.

I will also acknowledge those questions that still exist and the new ones created

but not answered during this process.
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CHAPTERS

Conclusion

Why do I find it so difficult, uncomfortable, to transition into and teach Consume¡

Mathematics? This is the question that has driven my thesis from its inception. The

process of researching and writing my thesis has generated an increasing number of new

questions. What is the nature of mathematics in a high school classroom? Is it important

for those who teach and leam mathematics to care about the subject's nature? What is

identity in the classroom; can it be altered, should it be altered? Can a teacher study his or

he¡self in their own classroom setting objectively? Can this lesearch be of any use to

others?

' None of these questions have easy answers; perhaps they do not havejust one

answer. I do not have answers to many of these questions but as I tell my students you

will never find an answer until you ask the question. Some of what I have learned from

this thesis has helped to shine a light on these questions so that I may better understand

them. What follows is my attempt at answering the question that started this whole

joumey. What tensions and processes must a teacher go through to change their identity

as they enter and engage in different courses with different students?

The focus of this question is the tensions and processes; identity is the backdrop.

Tensions are highly personal, they are mine alone. The tensions that I seek ate not

between me and my students o[ the cuniculum. I have come to realize that the tensions

that I seek are intrapersonal.
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Other teachers may see aspects of the tensions that I describe in their own

teaching; however, I do not beliêve that another teacher could take my tensions wholly

and completely and claim them as their own. The processes are what I did to bring my

tensions to the surface so that I could look at them, examine them and ultimately decide

what to do with them. I believe that the path I took to reflect on my own teaching and the

leaming of my students may be examined and used to help other teachers seek answers to

their own questions about teaching and learning.

Tensions

Questions have a way of piling up faster than you can find the answers to them.

There are questions about the teaching and learning taking place in my classroom that I

âm beginning to recognize as existing solely based on the data that I collected. I have

chosen only those that are relevant to the question at hand. In this thesis my identity has

played an important role at every step and to a lesser extent so have the identities of my

students. Thloughout this entire process I have used Helms' (1998) identity paradigm

which consists of four distinct components, all of which are interconnected: beliefs and

values, deliberate âctions, expectations, and a future sense of self and society. As I

examine what I believe are the factors involved in creating the tensions that I experience

when teaching in a Consumer Mathematics classroom, I will continue to use Helms'

identity paradigm to frame my discussions.

Throughout my research I have been operating under the belief that my pre-

research identity as a teacher and as a leamer allowed me to "fit" better in a Pre-Calculus,

academic mathematics classroom,
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As I try to explain the tensions present when I teach a Consumer Mathematics

course I will, when possible, use the contrast between my data from the Pre-Calculus

students and from the Consumer students. My goal is to highlight the tensions, not

resolve them; when and where I think I have come to a resolution I will share that.

When I began this process I expected to find a number of factors that I could

describe as tensions that were hindering me from feeling fully self-actualized in the

Consumer Mathematics classroom. I expected that my Pre-Calculus students would

appear drastically different from my Consumer students, thus the students' characteristics

could be pointed to as one of the tensions. This did not happen. In fact, in many ways

these two groups of students looked similar. In both sets of teacher journals I complain

about students not doing enough work outside ofcìass. Both classes had students who

were often disengaged. In both classes I had students tell me that without my evaluative

role as their teacher they probably would not do any of the wo¡k I had assigned. Both

groups were mark-driven. Overall, there were perceptible differences between the two

groups, just not as many as I had expected.

If the students were not that dissimilar, then where did the tensions that I felt

come from? As I looked at my data I slowly realized that what I thought would be many

separate factors may be one factor with many interconnected pieces. The tensions that I

experience when teaching in a Consumer Mathematics classroom are the result of my

own fundamental beliefs about the nature of teaching, leaming, and mathematics.

In my Beliefs and Values Statement I explained that I have adopted a metaphor

for teaching and leaming from a line in Robert Frost's poem The Secref: "We dânce

around the ring and suppose, but the secret sits in the middle and knows."
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The "we" are my students and I and the secret is the mathematics that we study. I count

myself as one of the dancers and thereby remove myself from the expert role of the

teacher that is present in so many teacher-centred models. When I chose to adopt this

model I did so because I believed that it removed baniers between me, my students, and

the subject that I teach. I do not believe that I was awale of the ripple effect that it would

have on the other aspects of my role in the classroom. ln this model I join the leamers as

a more experienced dancer and work to help facilitate their leaming as they try to

understand more and more about the secret (mathematics). After doing my research and

thinking back over all of my past experiences in both the Consumer and Pre-Calculus

classrooms it has become clear to me that this model of teaching fits far better with the

cuniculum and nature of my Pre-Calculus students than with a Consumer classroom.

Over and over again my students in the Pre-Calculus classroom affirmed the fact

that they chose to be there. At the end of Grade 9, the Pre-Calculus students chose to

enter this stream of mathematics. When asked why, the students responded with

statements like: "I chose to take precalc in 52 because I believe I will need it if I decide

to take engineering" (Todd), or " Pre-Calculus is a course that opens many doors for

future opportunities" (Tanya). These students were looking ahead and plaruring for their

future; they had future expectations and they made a choice that would help them meet

those expectations.

These are the students who have been successful in mathematics, who feel

confident in their mathematical ability. This is familiar to me as it is very much the

situation that I encountered as a student. Mathematics was not an obstacle for me in

school, partly because I had aspirations that I knew would require me to take higher level
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mathematics. In terms of identities I can relate to their futut€ sense of themselves, I have

been there as a student and as a teacher I want the same for them. Upon entering my

classroom these students do not need to be convinced to join the dance-they just needed

an opportunity.

After talking with my Consumer students and reading their joumal entries I am

not convinced that they had a choice when they agreed to take Consumer Mathematics.

Saying they had a choice implies that there were other options open to these students.

When asked why they chose Consumer Mathematics they told me: "If I didn't stick with

consumer I would have failed any other course" (Justin). "I initially took Pre-Calculus

but failed with a lOVo so I took consumer mathematics" (Melanie). "I chose to take

Consumer Math in 52 because I didn't know how to do the Applied math and P¡e-

Calculus, I just heard that the other stuff was a lot harder and it's really for the smart

people" (Aaron). Choosing to take a mâthematics course because you failed another

course or you believed that you could not complete the other options is not really making

a choice. These students did not talk about future goals in.the same way that my Pre-

Calculus students did. I believe that these students come into the Consumer classroom

feeling like they had no real altemative and they continue feeling that way until they

graduate. These students, almost without exception, did not write about a future that

involved further study of any kind.

My past experiences as a student and the filters that I uncovered during this

process make it very difficult for me to relate to these students on this issue. As a teachel

I believe in education and I believe that these students would be far better off in life if

they pursued some form of postsecondary education.
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My identity does not fit with these students' reality. It is my identity that causes me as a

teacher to expect that my students should join me in my exploration of mathematics. I

invite these students to join in the exploration as I do with the Pre-Calculus students. It is

my Consumer students' reality that hinders their ability to join me. All things being equal

these students lack the past experience and confidence that is so important if they are

going to feel capable ofjoining me in that exploration. For many of my students

mathematics is something that is done to them, not something that they have any control

over. As their teacher I am expecting them to do something that they are not prepared to

willingly do and so they do not participate in a manner that I find acceptable. My beliefs

and expectations do not match with my students' experiences in mathematics.

What is it that keeps these students engaged in learning (dancingX What is their'

motivation? ln both the Consumer and Pre-Calculus course the answer appears to be the

same, individual self-interest. In neither group was there any strong evidence that

students were motivated to complete their assignments and study for tests because it was

the right thing to do. Rather, both groups appear to be motivated chiefly by the grades

they received on assignments, quizzes, and tests. Although their motivations appear to be

similar they behave very differently. My Pre-Calculus students for the most part work

hard to achieve the best mark possible. ln contrast, my Consumer students appear to be

less concemed with maximizing their personal achievement and more concemed with

making sure that they have enough marks to get the credit. I would argue that this

difference may in part be due to the students' apparently different fulure expectations for

themselves.
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As a student I was motivated by marks. I was one of those Pre-Calculus students

who wanted to get the best grade I possibly could; it was the mark that matteled not the

leaming. It was not until well into my postsecondary education that I realized that what I

leamed while taking a course was fal more important than the mark I received at the end

of the course. I now view leaming as a noble endeavor that should be undertaken because

it is the right thing to do. The mole time I spent in the classroom the more entrenched my

filters became. I began to believe that as a student I strove for understanding and worked

hard and persevered until I did understand. This understanding then produced the good

grade that I achieved. This perception was not only faulty but, as I have found, it seems to

have led to me positioning myself such that my Consumer students could never fit with

what I viewed good students to be. I was completely unaware of this shift in perception

until after I met with my critical friend and we began to look at my Educational

Autobiography.

This new perception did not present a perceivable problem as long as I remained

in a Pre-Calculus classroom. My Pre-Calculus students were motivated to do the besi that

they could and get the highest possible grade. They asked questions, came for extra help

and worked hard to do well. As their teacher I interpreted this as a genuine interest in

leaming the material. Thus not only did these students fit well into my paradigm for

teaching and leaming, they fit my perceived personal history.

Any student in my Pre-Calculus class who did not fit this mould and who rejected

my initial offers for assistance was quickly dismissed as "not a Pre-Calc kid." The

research done in my classroom agrees with this analysis; repeatedly my Pre-Calculus

students spoke about the importance of doing well and getting high marks.
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Their first priority was not the leaming but the marks that they would receive by doing

well. I got the sense that many of them did not care why they were doing what they were

doing so long as it would get them the best mark possible. As their teacher I instinctively

knew how to tap into this desire or need for high marks and I used it to motivate them to

do better. I found myself making more and more comments like "Watch out-they

[provincial markers] will take a mark away on the exam if you . . . ." or "Make sure you

focus on this for the next test." I used their fear of not doing well to motivate them to

study and seek extra help, which I gladly offered.

I feel that I need to comment on a statement I made in the last section. I did not

realize until I was preparing this conclusion how often I had made remarks similar to " . .

. is not a Pre-Calc kid." If a student did not fit with my perception ofhow a good Pre-

Calculus student should behave, then I dismissed him/her as being misplaced. What has

struck me was how easily I have done this in the past in the Pre-Calculus classroom. If

this is my solution to a student who does not fit my perception of what a good student

should be, then what was I ever going to do in a Consumer classroom? At least in the

Pre-Calculus classes there we¡e two "lesser courses that those poor students could

attempt." When faced with a room full of Consumer students I could not as easily say " . .

. is not a Consumer kid." There is nowhere else for that student to go.

My past experiences and the perceptions of who I was as a leamer have biased me

toward the importance and value of the Pre-Calculus curriculum. I am uncomfortable

with the fact that this is true. but it is. What I will do with this information and how I will

come to resolve it remains to be seen.
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It was not until I was asked to teach more Consumer Mathematics that my new

perspective on leaming in high school was challenged. In my Consumer Mathematics

classrooms I found that many of the students did not want to work hard to achieve the

best grade that they could. My Consumer students wanted to do only what was necessary

to pass the course and move on. When asked what their leaming goals for the course

were,7 of my 11 volunteers wrote that their goal was to pass the course so they could

graduate. Only one of the I 1 wrote about leaming the mathematics that would be taught.

Every student wrote about studying hard and asking lots of questions; however, rarely did

a Consumer student ever come for extra help unless they were forced to by a parent or

me. From my perspective these students were unmotivated and uninterested in leaming. I

have often joked that these students seem to view my class as a video game where if you

collect enough points you get to go to the next level.

More than one of my Consumer students wrote about failing mathematics courses

in the past; some failed numerous times in elementary and middle school and yet they

were moved along. Most of them struggled with a very challenging Grade 9 cuniculum

and passed with the minimum score, some on their second attempt and some in summer

school. These students did not display any of the characrerisrics that I believed a good

student should possess.

Their actions in my classroom certainly did not convince me that they were

interested in the leaming apart from the need to pass the course. Some students, most

notably Mark, seemed to dojust about everything short of dropping the coulse to ensure

that they would fail.
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As I came to see from my research, my students were very plagmatic in their approach to

what they chose to do and not do: "I [only] do some assignments for the marks" (Drew).

Trying to convince these students of the nobility in leaming was misguided and in

hindsight rather humorous. My main tool for motivation-fear-was now of little or no

use. These students did not expect to get great grades; they expected to do poorly on tests

and exams: "I am not very good with tests and exams so that sets me back in all of my

courses" (Miranda). Many of my Grade 12 Consumer students would ask what mark they

would need to have so that they could fail their exam and still pass the course. Their

expectations were that they would do poorly on my exam. My fear tactics were futile. I

wanted these students to engage with me in the mathematics and explore the subject; they

wanted to survive.

It would be wrong to assume that since these students are not motivated by rnarks

and seem to derive little satisfaction in leaming for the sake of leaming that they are

unconcemed about their education. On the contrary, many of these students want to do

well but they need other methods to help them feel that their efforts would be wo¡thwhile.

I was surplised during the course of my research how often teacher-student relationship

seemed to be appearing in the Consumer student joumal entries and interviews. It is no

surprise that students will work harder and more diligently for a teacher that they like,

that they have some relationship with other than strictly student-teacher.

I do not have sufficient evidence from my student data for me to be certain;

however, five of my Consumer Mathematics students mentioned that who the teacher

was to them was important to their ability to succeed in the classloom.
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If Consumer Mathematics students are not mark-driven in the same way that Pre-

Calculus students are, then perhaps the key to their motivation can be found on a more

interpersonal level.

I have chosen to make mathematics the focus of my classroom. As I explain in my

Beliefs and Values Statement, this does not take away from my role as the teacher or

more importantly my students' loles as learners. I adopted this view to try to lessen the

distance or ease one of the tensions between my students and me. In my Beliefs and

Values Statement I made the claim that I value the choice that the Province of Manitoba

gives students as to which type of mathematics they wish to study in Grades 10 through

12. As I wrote that, I was absolutely sure that this was a choice that I valued. I do not

believe that all students should be required to study the same mathematics in high school.

Part of this statement really caused me concem and led to what I felt to be an

incongruence between two of my beliefs. While I am in favor of giving students options

for all of the reason previously stated, I was not convinced that Consumer Mathematics

was actually a mathematics course. I am still inclined to view the Consumer course more

as a course about numeracy and how to use and relate to numbers in commonly

encountered situations. I do not see the richness and complexity that I love about

mathematics in this course.

In the past I have been guilty of attempting to make the mathematics in Consumet

more complicated than it is intended to be, frustrating my students and ultimately myself.

This was my attempt at maintaining my identity, a Pre-Calculus teacher in a Consumer

classroom.
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With mathematics being given such an impoÍant role in my classroom, and my belief

that what I was required to teach was not really mathematics, two of my beliefs were in

direct opposition to one another, creating tension.

I believe that mathematics is mankind's method for understanding a larger set of

universal truths that exist completely independent of human thought or action. When we

study the arc of a soccer ball after it is kicked we are able to create an equation to

describe its motion. We can make predictions and base decisions on the information from

that equation. I have a hard time reconciling this view of mathematics with what I am

supposed to teach in the.Consumer classroom. I feel that this is a very elitist view of what

mathematics is. I have trouble admitting this is what I believe, but it is and it has a real

effect on me when I am asked to teach Consumer Mathematics. Teaching students how to

find the unit price of an item in a grocery store is important but somehow it did not make

it into my definition of "mathematics." After all, where is the depth?

I do not believe that anyone is completely consistent in all of his o¡ her beliefs and

values; we are all to some extent walking contradictions. This being said, once I

recognized the contradiction I had a choice: let it be or try to resolve it. To allow a

contradiction to exist and not try to resolve it would speak to the integrity with which I

was living my identity. This area was too important to just let it be. How can I

authentically teach an entire course when I did not value the subject matter in the same

way that I value other courses' subject matter? When I first named and confronted this

contradiction I was in the middle of writing my Beliefs and Values Statement.
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I recall sitting at my computer wondering what I was going to do. How I could

honestly state one belief when I knew that I held another that seemed to be in direct

contradiction was beyond me. After much thought and time I was able to reconcile these

two beliefs with one word, "communication." In the example of the soccer ball being

kicked I believe that we are using mathematics to cornmunicate a universal law. What I

needed to do was extend that idea of communication to cover all areas involving

numbers.

This shift seems minor, almost not noteworthy, but it has had a major effect on

my presentation and expectation in the classroom from Grade 9 though to Advanced

Placement Calculus. Any time that we are using numbers for any purpose we need to be

aware of the fact that we are conìmunicating ideas to another person. Now I often talk to

my classes about presenting their mathematics for an audience and making sure that what

they are writing is clear to that audience. I believe that this shift will allow me to walk

into a Consumer Mathematics classroom and teach the curriculum without making it

more complicated to satisfy my need for something interesting to focus on. Instead I can

work with the students to make sure that they are able to communicate their work

effectively and efficiently. Now when I teach unit pricing, the depth that I once sought

can be realized in the students' efforts to communicate the ideas well.

Tensions Summary

I began this thesis in the hopes of being able to identify and expose the tensions I

was experiencing in the Consumer Mathematics classLoom. It was naive of me to think

that during this investigation I would be able to leave other areas of my teaching life
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untouched. As I examine the tensions that I havejust explained I am taken back by how

little they have to do with just my Consumer students and their class.

As I tried to discover what was different about the Consumer classroom and its

occupants from my Pre-Calculus students, I began to see more similarities than

differences. Yes, there are distinct and important differences, but the tensions that I

uncovered do not situate themselves easily in one classroom or the other. I have felt each

of these tensions to some degree in both classrooms.

One tension cannot be claimed as exclusively belonging to the Consumer or Pre-

Calculus classroom. It is also true that these tensions are not mutually exclusive; rather,

they are connected and dynamic. In a way this process is very much like Heisenberg's

Uncetainty Principle. In essence what Heisenberg said was that when "studying

subatomic particles the process of observation itself changes the object being studied"

(Brennan, 1992, p. 138). By identifying these tensions I have leamed valuable lessons

about myself as a leamer and as a teacher and these have changed who I am, changed my

identity. This makes the process of clearly naming each tension difficult, What follows is

my effoÍ to do just that-name each tension.

. Paradigm tension: My choice of teaching and leaming paradigm from

Palmer (1998) caused me to further align my identity as a teacher with

students who choose to take Pre-Calculus. I believe this is due in paft to

my students' past experiences in school, especially mathematics. Pre-

Calculus students enter my classroom more prepared to engage in my style

of teaching and leaming.
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Perception tension: Over time the facts and reality of who I was as a

leamer were shaped and molded by my experiences, forming perceptions

of the past. Contributing to these perceptions was the presence of four

filters (chapter 4, p. 108). These perceptions and filters caused me to

position myself in such a way that it was very difficult for a Consumer

student to match my definition of a good student.

Motivational tension: Due in part to my past experiences as a leamer and

personality I use achievement as my chief motivational technique in the

classroom. This is most evident and effective in the Pre-Calculus

classroom. Students in the Pre-Calculus class are often also motivated to

maximize their levels of achievement in the course; making my techniques

somewhat effective. What I found was that my Consumer students,

although concemed about marks and grades, are not motivated by

achievement. These students do no! expect to achieve at a high level in

mathematics, so my constant focus on high level achievement is not

effective with them.

Nature of mathematics tension: My understanding and belief about the

nature of mathematics plays an extremely important role in my approach

to teaching in the classroom. The Consumer Mathematics curriculum did

not match well with what I considered to be important mathematics. As a

teacher I did not value the mate¡ial that I was charged to teach.
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After confronting this truth and working to shift my views on the nature of

mathematics I am now able to find value in the curriculum and my

teaching in the Consumer classroom.

Processes

As stated earlier, the purpose of this thesis is to examine the tensions and

processes that a teacher must undergo to change his or her identity as he/she enters and

engages in different courses with different students. I have attempted to shine some light

on the tensions that I found to exist in my own teaching and interactions with my

Consumer students.

Part of the thesis process is to present my research to others and have them ¡eflect

on andjudge my work. I know that this process and the result that I havejust discussed

have had a profound effect on my teaching. I am confronted, though, with the question as

to whether or'not the research that I did and participated in is valid and of worth to othets.

"Action research is a collaborative appl'oach to research that provides people with

means to take a systematic action in an effort to resolve specific problems" (Berg,2001

p. 180). In my research I have tried to dojust that, systematically look at a problem that I

identified in my own teaching. Action research is complicated; there is a definite blurring

of lines between subject and researcher. According to Berg this is inevitable since most

action research is carried out with the intent of changing or improving the situation that

initially inspired the research. Action research has foul stages: identifying the research

question, gathering the information to answer the question, analyzing and interpreting the

information, and finally sharing the information with the participants,
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Since I am the subject and author of my research my thesis is best described as a

self-study, a label I embrace. I believe that my research belongs inside of action research.

If I lacked anlthing it was the collaborative aspect. As educators we spend great poltions

of our working lives alone in classrooms with students. We have no means of peer

evaluation and my experience with formal administrative evaluations leaves much to be

desired. Our specific problems arejust that, specific to us and our teaching. Teachers

need to be able to look at their own teaching practices objectively and critically so as to

make informed decisions on how to continue and improve their practice; this research is

my attempt at this process.

I believe that teachers can and should collaborate with other educators and

researchers whenever possible. Time, however, is the one constant that rro teacher seems

to be able to control; leaving our classrooms to work with outside researchers or other

teachers is not always available to us, ol' in the best interest of our students. I believe that

making use of critical friends and mentors is one powerftrl way to incorporate

collaboration into research like mine. ln the case of this research I was fortunate to have a

critical friend who was able to provide me with excellent insight at just the right time in

the process.

Process Summary

Earlier in this thesis I commented that I hoped that what I was doing could serve

as a possible road map for others who were thinking about undertaking the same process.

What follows is a brief description of that process.
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As I was nearing the completion of my graduate work I began to search for a

thesis topic. It would be almost a year before I was able to find a topic that I felt I could

engage in wholeheartedly. It was during this year that I began to notice that I never felt

truly comfortable in the Consumer classroom. I thought often about this problem and

made several attempts to change aspects of what I did in the classroom but none had the

effect I was looking for. Out of a desire to determine if my identity as a teacher was the

issue in the Consumer Mathematic classroom I initiated this research.

Once my research question was realized I spent time reading and reflecting on

some of the wo¡k done by other educators and researchers around the ideas of teacher

research and identity: Connelly and Clandinin (1999), Palmer (1998), Blankstein (2004).

I also attempted to predict what my research might look like and give these plans some

theoretical underpinnings.

By far the most important paft of my pre-research preparation was my search for a

model of identity, which was ultimately provided by Helms (1998). Helms' model

became the scaffolding that I needed to plan, cany out, and analyze my research.

I wrote my Beliefs and Values Statement before collecting any data from my

students. I did this so that later when I looked back at all of my data I would know that

the beliefs and values that I espoused wer€ not influenced by the data that I was

collecting. This was a deliberate attempt on my part to prevent any bias in my data. I

intentionally chose not to create a Beìiefs and Values Statement that was all-

encompassing. Rather, I chose to focus on what I held as core beliefs in three areas:

teaching, leaming, and the nature of mathematics. My intention for writing these

documents was to provide myself with a baseline, a ple-research foundation.
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When you are working at a project that is so intimately connected to who you are and

what you do on a daily basis it is impossible to keep your thoughts and beliefs about a

subject or idea static.

Both of these documents proved to be valuable in the creation process and later as

forms ofdata. I began with my Educational Autobiography and chose to focus on any

incident that I could recall that involved my own leaming. As pointed out by my critical

friend, the autobiography document is really about both my cunent perception and my

interpretation of my past. To this end one must admit that the document itself is rather

biased. In mf case the bias proved to be as useful to my research as did the factual

historical portions.

What you believe is central to Helms' model of identity. As Connelly and

Clandinin point out, what matters most to who you are in the classloom is not necessarily

the reality of what happened to you in school as a student but what you believe happened

to you and your interpretation of those events.

The second document that I created was my Beliefs and Values Statement. In

writing this document I felt it important to try to identify what I believed and valued

about teaching, leaming, and the nature of mathematics. Outside the contexts of this

research thesis I believe that a document like this one should change and be altered often

as the teacher gains new and better understanding of who they are in relation to thei¡

craft. Since it is very possible that a document like this can become about everything and

nothing at the same time, it is impofiant to identify your core beliefs and values. By being

intentionally selective you are in a way being forced to identify your non-negotiables.

These are the beliefs and values that you most closely identify with.
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For me it was important that this document be as intemally consistent as possible.,lt was

my attempt to maintain a sense of congruence that led to my greatest leaming.

In my active research phase I used three different methods of generating data:

personal joumals, collecting student writing and student interviews. In educational circles

the term "reflective practitioner" has made its rounds; undemeath all of the jargon I

believe there are some important principles for my profession. One of the simplest ways I

believe that a teacher can be a reflective practitioner is to journal about their experiences

in lhe classroom.

All of the research being done on student writing in the classroom and its benefits

for leaming can be related to teachers and the importance of writing for their own

leaming. In the short term, the joumaling allowed me to reflect on the activities of the

day and look ahead to the next lesson. I used it as a venue to think about issues that arose

in the classroom that day. Often I would get ideas about my teaching methods just from

writing in my joumal. In the long term the joumal provides you with a history of your

thinking and actions in a classroom. Again, this is personal and will be biased, but over a

few days or weeks you may notice pattems in your writing, focuses that you were not

aware of,

In my research I very much wanted and needed to have data come from sources

outside of myself. The most natural place to look for this data was my students. I asked

both of my classes if they would be willing to volunteer to have their words and thoughts

used in my writing. It was important that I reminded the students that their participation

would not have any bearing on their place in my classroom. The students who

volunteered were ultimately asked to write thlee additional joumals for me about topics
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that related directly to my research. I was conflicted about these extra joumals; the

teacher in me did not want my students to focus their energy on anything that was not

going to be of benefit to them. The researcher in me had questions that I wanted answers

to. In the end I believe the teacher in me won out. I would not feel comfortable asking

students to write a joumal unless I felt that there was the potential for their leaming. In

some instances, this limited the types of questions that I asked. I chose to conduct my

interviews after the exams were completed.

In the interviews I was looking for information about who I was in the classroom.

I wanted to avoid if possible any conflict, perceived or otherwise, surrounding the

students' final grade in the courses. In each class I was able to sit down with three

students and talk briefly about their perceptions of the course and my teaching. It was

difficult for them to talk about me as a teacher, especially when it came to places where

they found my teaching to be less than what they needed it to be. I ¡ealize that this type of

questioning places the students in a very awkward position and as such I chose not to

pursue the line of questioning if I felt the students were too uncomfortable. If I were to do

this portion of the research again I believe that I would find a third party to conduct the

interviews, perhaps my critical friend.

in many ways the role of critical friend is most important for a research project

like this one. Admittedly there are biases that run throughout this research. I do not know

that it is possible to be completely objective about oneself. By allowing a critical friend to

interact with the data and comment on what they see, you are allowing those biases to be

pointed out. ln the case of my Educational Autobiography this is exactly what happened.

I was unable to see a pattem that existed in my data.
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With the help of my critical friend I was able to identify the pattem and through our

conversations dissect it and ultimately leam from it. I do not think that in a self-study like

this the author should concem him/herself with trying to identify every possible bias.

Instead I believe thatjob is best left to the person who is assuming the role of critical

friend; the researcher needs only to be open to the feedback they receive. This process

will only work when and if there is mutual respect and trust between the researcher and

the critical friend. This is not the type of relationship that can be artificially created nor

can it be created ovemight.

There are many different approaches to analyzing data like that created in my

research. I chose to úse coding, memoing, and sifting to extract the most critical aspects

from each of the data sources. Much of my analysis consisted of repeatedly going over

the dafa in search of patterns. Once I identified what I thought might be a pattem I tried

where possible to confirm my hunch with other sources of data. Much of the analysis

took place between what I would call formal analysis sessions. I often spent time reading

over the data or reorganizing it in different ways, looking for pattems. Most of my

productive thinking occuned once I had left the data for a day or so, while I was stili

thinking about what I had read but not looking directly at it.

Once my analysis was complete I began to try to formulate an answer to my

research question. In more traditional research these conclusions are then judged based

on a number of criteria; methods of collection, reliability of data, reproducibility, and to

what extent the result can be generalized to similar situations. McMillan and Wergin

(2002) put forwa¡d the idea that in action ¡esearch the purpose is not necessarily to

genenlizeto other situations, as is the goal in more traditional types of research. Rather,
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the purpose of action research is to objecfively.look at a situation in such a way that you

can inform future decision-making when faced with similar situations. The fact that my

research provides me with insight is important but only to the extent that my claims are

valid and reliable.

Stringer (1996) asserts that in action research validity shoutd not be the end in

mind but rather plausibility. Are the conclusions that have been made plausible, do they

accommodate all of those involved in the research? I would argue that although I agree

with Stringer there must be a sense that the conclusions are based on evidence gathered in

a way that eliminates the possibility in a reader's mind that what they are reading is based

purely on speculation and unfounded hypotheses. I have made every attempt throughout

my research to be transparent about what I was doing and how I was doing it. When and

where possible I have attempted to use multiple sources to confirm what I see as tensions

present in my teaching in non-academic classrooms. I can say with full confidence that

the tensions I have identified have given me much to think about and have already begun

to affect how I teach and interact with all of my students, notjust those in the Consumer

classrooms,

Final Remarks

Each of the tensions I mentioned earlier in this chapter has brought me to a place

where I must examine something about what I believe, what values I inact inside and

outside of the classroom, what I should expect from others, and more importantly, what I

should not expect. ln short, each tension has provided me an opportunity to shape my

identity as an educator and a leamer,
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My intention was to identify the tensions that exist in the hope that perhaps I could alter

my identity so as to become a.better teacher for a specific group of students. After

identifying the tensions I am not convinced that a change in identity is called for or

recommended. In some ways I wish that I was able to give i¡structions from my research

on how to alter who you are in the classroom to best suit the students that you are

teaching.

If I were to give instruction like these I would be ignoring the immense

complexities of classroom dynamics. In every classroom there are up to 30 unique

identities that have to come together to work and leam and experience new ideas. I do not

see how it is possible to alter who you are to accommodate all of these different

relationships, not to mention those that exist between teacher and curriculum and students

and cuniculum.

So where does this leave me? As I look back at the definition of identity that I

gave in chapter 3 (p. 50) I realize that my identity will never fit with all aspects of what I

am expected to do in any given day. I now have a better understanding of the different

aspect of identity as explained by Helms' (1998) model. I do not agree with Connelly and

Clandinin's (1999) muttiple stories if they are intentionally created and perpetuated. I

agree with Palmer (1998) that our identities should be dynamic and adaptable as long as

the changes that are being made maintain your identity's integrity (wholeness). By

intentionally searching for answers regarding the cause of the tensions that I felt when in

a Consumer classroom, I feel that I can enter into that environment having a better

understanding of who I am and who my students are.
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This new understanding will allow me to bring my identity to them so that I can remain

integral and at the same time provide them with a more coherent and appropriate leaming

experience,
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EPILOGIJE

I worry about the young people we teach. For so many of them the influence of

the teachers in their lives is lost among other social and societal in-fluences. For teachers

to reach our students we must leam who they are and who they want to become. We will

have to look past their differences from us and ignore their looks of disinterest, for inside

every student is a learner. It is only after we acknowledge the leamer that we can connect

with them and begin to adapt our interactions appropriately to aid them in their joumey.

This process of adaptation can only be sustained if as educators we ask hard questions

about who we are and why we do what we do. If we are to teach with integrity then self-

knowledge is crucial. We cannot wait for others to give us answers to problems in our

classrooms, We as educators need to feel empowered to search for our own answers. I am

not suggesting that teachers need to solve all of their own problems; this expectation

would be furthering the isolation teachers already experience.

After working through my thesis, I see the role of critical friend as a way out of

the isolation. I strongly recommend to educators committed to professional $owth to

build and nurture this type of relationship. I have benefited greatly from this experience

as a teacher and as a thinker. I hope that what I have reco¡ded in this thesis can be of

some help to others as they ask and engage with difficult questions, searching for ways to

be true to themselves and their students.

"You need only claim the events ofyour life to make yourselfyours. When you truly

possess all you have been and done . . , you are fïerce with reality",

Florida Scott Maxwell

(Quoted from Palmer, 1998, p, 29)



151

REFERENCES

l2Wanage,rigor and relevance in management. (n.d.) Johari Window.Retrieved June 2,

2007, from www.l2manage.com/methodsluftinghamjohari window.html

Berg, L. B. (2001). Qualitative research methods for the social sciences. Needham

Heights, MA: Allyn & Bacon.

Brennan, P. R. (1992). Díctíonary of scientific literacy. New York: John Wiley & Sons.

Blankstein, A. M. (2004). Failure is not an optio,t: Six principles that Buide student

achievement in high-performing schools. Thousand Oaks, CA: Corwin Press.

Britzman, D. P. (1992). The temible problem of knowing thyself? Toward a poststructural

account of teacher identity. Journal of Curriculum Theorizins, 9(3),23-46.

Carpenter, J., Gorg, S., & Martin, W. G. (Eds.). (200O). Principles anà standards for

school mathemalics. Reston, VA: National Council of Teachers of Mathematics.

Chance, L,, & Stewarl, C. (1995). Making connections: Joumal writing and the

professional teaching standards. The Mathematics Teacher, 88(2), 92-95.



152

Chapman, K. P. (1996). Joumals: Pathways to thinking in second-year algebra. The

M athematic s Teacher, 89(7), 588-590.

Connelly, F. M., & Clandinin, J. D. (1999). Shaping a professional identity: Stories of

educational practic¿. New York, Teachers College Press.

Cooney, T. J., and Hersch, C. R. (Eds.). Teaching and learning mathematics in tlæ 1990s.

Reston, VA: National Council of Teachers of Mathematics, 1990.

Crosswhite, J. F. (2007). Better teaching, better mathematics: Are they enough?

Mathematics Teacher, 100(5), 312-314.

Dobson, i. (2001). Bringing up boys. Wheaton, IL: Tyndale House.

Friedman, L. T. (2005). The world is flat, A brief hisrory of the twenry-rtr$ century. New

York: Fanar, Straus and Giroux.

Frost, R. (1942). A wiîness tree. New York: Henry Holt.

Gaarder, J. (1996). Sophie's World.New York: Berkley Books.

Goleman, D. (1992, May 12). Jurors hear evidence and tum it into stories. New York

Times,pp Cl, C1l.



Helms, J. V. (1998). Science-and me: Subject matter and identity in secondary school

science teachers . Journal of Research in Science Teaching,35(7), 811-834.

Hill, S. A. (1989). Everybody counts: A report îo the nation on the future of mathematics

educatiott. Washington, DC: National Academy Press.

Holly, M. L., A¡har, J., & Kasten, W . (2005). Action research for teachers: Travelíng the

yellow brick road (2nd ed.). Columbus, OH: Merrill Prentice Hall.

Lakoff, G. (198'1). Women, fire and dangerous things: What categories reveal about the

mind. Chicago:. University of Chicago Pless.

Lavigne, A. (2004). Retrieved, July 18, 2004, from http://click2music.ca./avril/index jsp.

LeGere, A. (1991). Collaboration and writing in the mathematics classroom. Mathematics

Teacher, March 1991, 166-171.

Manitoba Education and Training. (2000). Senior 4 Cpnsumer Mathematics: A

Foundation for Implementation. Winnipeg, MB: Author.

Manitoba Education and Training. (2000). Senior 4 Pre-Calculus Mathematics: A

Foundatíon for Implementation. Winnipeg, MB: Author.



t54

Mason, R. T., & McFeetors, L P. (2002).Interactive writing in mathematics class:

Getting started. Mathematics Teacher, 95(7), 532-536.

Mclntosh, M. (1991). No time for writing in your class? Mathematics Teacher,

September 1991, 423 -433.

McGehe, C. A, (1991). Mathematics the write way: Writing in Mathematics class adds up

'to 
success in my classroom-and it can work in yours, too. Instructor, April 1991,

36-38.

McMillan, J. H., & Wergin, J. F. (2002). Understanding and evaluaring educational

research (2nd ed.). Columbus, OH: Merrill Prentice Hall.

Mighton, J. (2003). The myth of ability: Nurturing mathematical talent in every child.

Toronto: House of Anansi,

Miles, M.8., & Huberman, A. M. (1994). Qualitative data analysis (2nd ed.). Thousand

Oaks, CA: Sage.

Miller, D. (1991). Writing to leam mathematics. Mathematics Teacher, October 1991,

5r6-52t.



155

Miller, D. (1992). Begin mathematics class with writing. The Mathematics Teacher,

85(s), 354-355.

Palmer, P. J. (1998). The courage to teach: Exploring the inner landscape of a teacher's

lfe. San Francisco: Jossey-Bass.

Palmer, P. J., & Livsey, R. C. (1998). The courage to teach: A guide for reflectíon and

renewal. San Francisco: Jossey-Bass.

Paulos, J. A. (1988). Innumeracy: Mathematical illiteracy and its consequences. New

York: Vintage Books.

Pimm, D. J. (1987). Speakitzg mathematically. London: Routledge.

Pugalee, D. K. (1997). Connecting writing to the mathematics curriculum. Zå¿

M athematics Teacher, 90(4), 308-3 10.

Sergiovanni, T. L (lgg2). Moral leadership: Getting ro the heort of school improvement.

San Francisco: Jossey-Bass.

Shakespeare, William. (1993). William Shakespeare: The cotnplete worfrs. Edited by

Gramercy Books. Newark, NJ: Random House.



156

Swaffield, S. (2002). Contextualfuing the work of the critical friend. Paper presented at

the 15th lntemational Congress for School Effectiveness and Improvement

(ICSED, Copenhagen. Retrieved May 28,2007 , from

http ://www.educ.cam. ac.uk/lfl /lCSEVswaffield.pdf

Tillotson, G. (1996). Writing across the curriculum, Retrieved N4ay 20,2004, from

I ú1 p : //t¡tt w. e t t p L n i u. e du /v,ac/..

Windschitl, M. (2002). Framing constructivism in plactice as the negotiation of

dilemmas: An analysis of the conceptual, pedagogical, cultural, and political

challenges facing teachers. Review of Educational Research, 72(2), 131-171.

Zimmerman, J. (Ed.). (1993). State of the art: Transformíng ideas for teachùry and

learning mathemafics. Washington, DC: U.S. Govemment Printing Office.



157

APPENDIX A

Educational Autobiography

Many educational theorists and most teachers with whom I have spoken agree that

how a teacher experiences education as a student will have a real and lasting effect on

how they teach. My purpose in writing this educational autobiography is to explore my

past educational experiences.

I will not be commenting on social situations during my school years. I will

instead focus on my memories of learning experiences. The majority of these experiences

took place in a formal education setting; however, I will not exclude any leaming

experience that took place outside of school. For the purpose of this writing I will not edit

out any memory or incident that fits the above criteria. I will refrain from adding any

commentary as I write; rather, I will do my best to describe each incident in as much

detail as possible.

The question of accuracy must be addressed when we rely on memory to write a

piece such as this. In this instance I am going to assert that the accuracy of the memory is

less important than the impact it has on me. ln other wolds, how I remember the incident

is more important than remembering it accurately. I make this claim based on my belief

that we are influenced and act according to past experiences and if those experiences are

stored in our memories, then the determining principle must be impact and not accuracy.

When possible I will try to support my memories with artifacts from my education in

early, middle and senior years. These artifacts will take the form of school report cards

and anecdotal comments from teachers.
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According to my mother, I told her on my filst day of kindelgarten that I would

walk to school on my own, and so it began. There was never a time in my life when I

questioned the importance of education. Both of my parents are university-educated and

both hold gaduate degrees in their chosen fields. Education was always held in very high

regard in my family. My parents had high standards for both my brother and me. They

did, however, differentiate between us, setting different expectations for each ofus based

on their perceptions of our ability and aptitude. I never questioned my plans after high

school; university was the only option. I am not sure if this was self-imposed, peer-

influenced or a by-product of living in my home. I do not even remember entertaining the

idea of taking a year to travel or work after Grade 12.

In Grade 2 I encountered my first standards tests. I remember thinking it was

"cool" because the teacher made such a big deal about the test and what kind of pencil we

had to use to colour the little bubbles in. It must have been some type of diagnostic test to

make sure that my classmates and I were on track or at grade level. This was the first

time I had ever filled out a bubble sheet. The test had a number of parts; I liked the little

stop signs at the end of each section telling us when to stop. I do not remember if I found

the test easy or hard, I do remember my teacher's reaction the next day. That night, after

the test, my best friend and I worked on drawing some pirate ships. I was very proud of

my drawing and could nbt wait to show my teacher. The next moming I went to show her

my drawing and she was rather cross with me.

She told me that I did not finish my test from the day before and that I had to go

and finish it-right now! Somehow I had left out an entire section of the test; this is the

first memory I have of testing or of a teacher being upset with me over my work.
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I can remember taking the paper back to my desk and finishing the rest of the

question during O Canada.I have no idea why I left the questions blank in the first place.

There does seem to be evidence that I was perhaps not the most conscientious student in

my earlier years: "Often times, he fAndy] needed to be reminded of his carelessness and

untidiness of work" (Mrs. Luchack's coÍrments in my Glade 3 report card).

. In Grade 5 I had my first male teacher. Mr. Hamilton was a tall man with grey

hair and a very large personal presence. Mr. Hamilton was the most serious teacher I had

to that point. Before we could go for recess we often had to line up and he would ask us a

mathematics fact like 6 x 7. If we got the right answer we could go for recess; if we got

the answer wrong we were sent to the back of the line with a "better luck next time." He

would often walk around the room and quiz the class on facts. He carried a steel pen and

would tap us on the head if we got the wrong answer.

It was during Grade 5 that I received my one and only D, a mid+erm mark based

mostly on a test about astronomy. I do not remember getting the test back or even being

upset about the mark until my palents saw the D on my report card. In my family, we

often had family meetings, most of which were focused on the never-ending war between

my brother and me. The night we brought our report cards home my parents sat my

brother, who was in Grade 1, and me down for a talk. We never got prizes or paid for

good grades. It was expected that we would do our best. I remember my parents talking

about how they were disappointed not with us kids but with the glades that we had

brought home. The message was c¡ear: grades are important. It was about this time that

my parents started to teach me how to study.
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Every time I had a test I was to bring home my notes and they would help me

make study cards or notes and then quiz me on my facts. My parents often knew more

about the parts of a flower or the nitl'ogen cycle than I did. I remember spending what

seemed like hours making the notes, reading them and being quizzed by whichever parent

was home.

In my academic career, if there is one glaring omission in my education it is the

ability to spell. Often I would memorize the words for the spelling test, spell it conectly

on the test and then spell the same word three different ways on an assignment the very

next day. "His weekly spelling test were good, but he often does not carry this over to his

daily writing" (Mrs. Sims' comments on my Grade 2 report card). As I look through my

old report cards there are numerous references to my troubles with spelling: "I would like

to see Andy work on his day to day spelling," wrote Miss VanBerkel in Grade 4.

In Grade 8 we were in social studies working on a unit about Egypt when Mr.

Colish called me to his desk. I remember the class being very loud and active as we were

finishing our projects. My teacher showed me a vocabulary test or assignment on which I

had as usual misspelled numerous words. Mr. Colish was the first teacher, to my

memory, to ever tell me straight to my face that I needed to get help with my spelling. I

was an A student at the time and had achieved exemptions on all of my juniol high exams

up to this point. I was convinced that spelling was not all that important!

As a teenager often does, I dismissed him quickly, telling him that I had never

been able to spell, that I never would be able to spell and that I did not really care that I

could not spell. At that time I wanted to be either an architect or an engineer and I did not

need spelling for either of those careers.
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Mr. Colish tried to explain to me that someday I would wish that I could spell

better. There was no convincing me of this fact. I now find it remarkable that I do not

remember him offering me any help with my spelling or setting me up with a resource

teacher to work on my spelling.

Frank was a curmudgeon and I say this with great admiration. Frank was a Wo¡ld

War II veteran who lost part of his left leg on D-Day while storming the beaches of

Normandy. Frank was a member of my father's church congregation and for many years

my first employer. Due to Fra¡k's injury, Veterans Affairs paid me to shovel his snow

and mow his lawn. It was a sweet job for a l4-year-old. I made $15 each time I shovelled

or mowed. Some winter months I made up to $120.00 just shoveling his driveway. In all

honesty, Frank drove me cÍazy; he used to sit and watch me work. Every time I missed

something he would pound on the window and point to a section of snow he wanted

moved or some grass that I did not trim closely enough. Often his pointing was

accompanied by a rather large smile. He took great pleasure in being my foreman. In

spite of all my frustration I will always remember what Frank told me one day. He said, '

"If you're going to do a job, do it right the first time." I am sr¡re that Frank was not the

first person to try to teach me this lesson. He was the first þerson to reinfolce it with

every pound on the window and every point of his cane. To this day when I feel like

skipping steps to get a job done quickly, I think of Frank.

At the end of my Grade 9 year I was given the option of eüolling in a number of

advanced courses. Most of my friends were eruolling so I chose to as well.

At the Grade 10 level the advanced courses offered were Science, Mathematics,

and Engìish. Due to my poor spelling and almost nonexistent glasp of grammatical rules,
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I opted out of the English. I was especially excited about the Mathematics course with

Dr. Grant. I had heald about him from older friends and I was looking forward to having

him as my teacher. The first day of class we all filed into Dr. Grant's room with our

binders and pencils ready for a challenging year. We filled up the empty seats in the

classroom and waited for Dr. Grant to anive. Moments before the class was to begin a

new teacher, Mr. Shamanski, came into the room and announced that he was going to be

teaching the advanced Grade 10 mathematics course and we were all to follow him to his

room. I felt cheated and the rest of the class seemed to be feeling the same way. Who was

this guy? Was he qualified to teach Advanced Mathematics? Needless to say it was a

rough year for all ofus, the teacher included.

I can lemember when Mr. Shamanski first introduced rational functions. The class

was lost and for whatever reason we were not following his explanations. I know that a

number of my classmates ì¡r'ent home to complain about him to their parents. I hea¡d that

a number of the parents called the school to complain. I am sure that I did my share of

complaining to my parents; however, my parents were always strong supporters of school

authority figures. Their response was not to call the school; instead, my mother and I sat

at the kitchen table for hours working on rational functions together. My mother loves

mathematics and I got the sense that she enjoyed all of the work we were doing. That

year I remember writing a test for Mr. Shamanski that included a question that ended

with division by zero.

The conect answer, therefore, was "enor" or "undefined." A protest arose from

the class that this was an unfair question and went on much longer than it should have.

We were more and more convinced that this guy was a quack.
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That year we wrote our final exam in June. I remember thinking that it was the most

difficult exam that I had ever written. I ¡emember sitting outside the classroom door

waiting for him to mark the exams. As he finished marking each exam he would call us in

and show us our marks. People kept going into the room and leaving upset, which

resulted in the loss of several students from our Advanced Mathematics class. I passed

the exam with a mark in the low 60s. My final mark was 807o and there was a 5Vo bump

for all advanced courses. This was the first year that I remember having to work hard in

mathematics class. This is also the only mark that I remember from that year of school. I

am not sure how I would have fared without the help I had at home.

The next year we got Dr. Grant as our teacher. I was confident. I was one of the

students who made it from last year. The cur¡iculum in Grade 11 was different from now.

I am not sure what topic we started with, perhaps trigonometry. I do remember that in the

first three weeks we had two quizzes and I gof.407o on both. The first time, I rationalized

that it was a new class with a new teacher and I was just not prepared for the quiz. With

the second 407o,1ran out of excuses. I was obviously in over my head. I can remember

getting the second quiz back and thinking, "What am I doing in this class? Dr. Grant must

be thinking the same thing." The day we got the second quiz back I stayed after class and

told Dr. Grant that I did not think I could handle this class. I wondered if he thought I

could drop his course and still get into a regular Grade l1 mathematics class.

I am not sure what his exact words were but the option of me dropping was

quickly taken off the table. Dr. Grant started to ask me about my study habits. How did I

take notes in class? What did I do when I had a question? I was told to go home, sit at the

kitchen table and get to work.
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Dr. Grant told me that he'would keep an eye on me in class. I did what he said. I

remember that year sitting at the dinning room table and doing question aftel question. Dr

Grant kept up his end of the deal as well. I remember not too long after our conversation

as we were moving through some class notes that Dr. Grant stopped to ask if there were

any questions. As he waited to see if anyone would ask a question he looked directly at

me and raised an eyebrow as if to ask, "Are you good?" I nodded and we continued. I

doubt if anyone else in the class even noticed the interaction. I finished that year with a

mark in the high 80s and a new sense of what it meant to work hard.

My Grade 11 English teacher seemed to have a strange way of marking. It did not

seem to matter what students handed in, they always got the same mark. I can remember

working on a set of questions with a friend of mine. When I say "working together," it

was more like I did the homework and he copied my answers. We handed in identical

answers. I got 8 out of 10 and he got 6 out of 10. It seemed to us that our marks in the

class were dictated not by the quality of the assignment but on the merit of the first few

assignments we handed in. So, if my first assignment was 807o that's what I seerned to

receive on all of my assignments.

In Grade 11 I decided to tâke the legular chemistry class instead of the advanced

class. What a class! The teacher mispronounced most of the students' names from the

first day on. He gave notes by reading the textbook to us and ifyou got on his bad side

you were doomed.

To be fair to the teacher, we were no picnic. What I remember most was wanting

to do well in the class without being singled out by this teacher. This was impossible. I

remember on one occasion, he asked me in front of the entire class if I understood a topic
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we were studying. I said "yes" and the next thing I knew I was at the board explaining it

to the entire class while he sat at his desk. I remember writing tests in that class for which

the majority ofus had access to a copy of both the test and the answers beforehand.

This teacher used the same tests year after year. He required us to hand-copy the

test after we wrote it with the conect answers so that we could study for our exam. It was

easy to find students in the school who had already taken the class and get a copy of each

test, I knew about the copies but I tried my best not look ât them before writing the test.

Others in the class would study only the copies of the tests they could get, most of which

were full of [imperfections? mistakes]. Rarely did anyone who had copies of these tests

do all that well. I remember one instance when I had done well on a test. My friend had

missed a question and was looking at my test to see what he had done wrong. Our

answers were similar so my friend took his test up to the teacher and asked what he was

missing. The teacher called me up to his desk with my test and compared our answers in

front of us, He said, "lf Mr. Hirst has it, it must be right." My friend got his marks and I

was again singled out.

After Grade l1 I was excited to go on to the Advanced Mathematics class in

Grade 12. I do not remember the exact conflict but for some reason my course selections

prevented me from taking Grade 12 Advanced Mathematics.

When Dr. Grant got wind of this he came to me and a handful of other students in

the same position and offe¡ed to teach us Calculus at the same time he was teaching the

second half of the Advanced Placement course. That second semester Dr. Grant taught

the two courses at the same time in the same loom. I think we had four students in the

calculus half of the class.



166

The four of us sat in one low with an empty row between us and the AP class. Dr. Grant

would start one class on one board and then move to a second board to start the other

class. Class was very much "Do questions 1-40 on page 143." I became good at calculus

mechanics but my understanding of the subject was almost nonexistent. I think this

somehow reflects much of my early education.

"What do you want to do after high school?" was a question that we as Grade 12

students were hearing more and more as our final year came to a close. On one pafticular

day it was our English teacher asking us and as usual I had my answer all ready. I was

going to the University of Manitoba to become a computer engineer. One by one we went

around the classroom sharing our plans for the future. After we had all taken a tum Mr.

Clausen commented on the fact that not one of the 25 or so ofus had mentioned that we

wanted to be teachers. He asked us to raise our hands if any of us ever considered

becoming a teacher. I don't know if any hands went up. I do know that mine certainly did

not. Mr. Clausen went on to say that he thought some of us might make excellent teachers

and he was sure that at least a few of us would do so. When he said this I felt like he was

looking right at me. I was so convinced that he was talking to me that I actually shook my

head "no" as he finished his last statement. I was going to be an engineer!

In high school I had a myriad of different types of English teachers, none more

bizarre them Mr. Gajadhar. He liked to present himself as some sort of mystic.

He would go up and down the rows in class and let loose little facts about us that I

am sure he found in our school records, For example, if a student gave a silly answer he

might comment almost to himself, "That's what I get for asking a Pisces." Sure enough,

the student who gâve the answer would be bom in March. Mr. Gajadhar also had the very
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unusual ability ofbeing able to write with both hands, connecting his sentences in the

middle. I leamed years later that he leamed this skill as a T.V. weatherman in Toronto

when he had to write backwards on clear Plexiglas weather maps.

What I remember most about Mr. Gajadhar was his insistence that we look

beyond the obvious. He was always trying to expose us to the background or history of

the piece of literature we were studying. He used to dictate vocabulary lists to the class

and then tell us the Latin or Greek ¡oot of the word. None of this ever stuck with me. But

it was cool watching him walk abound the room with his glasses in his hand looking up at

the ceiling and talking about these far-off topics. Knowledge for Mr. Gajadhar was

valuable, leaming for the sake of leaming, not because it was going to be question 3 on

the next test.

By April of my last year in high school I had already been accepted into the

faculty of Engineeling at the University of Manitoba. My plan was to work throughout

the summe¡ and start back to school like always in September. September anived, I had

selected my courses, purchase my books and ananged my car pool; I was ready. Three

weeks later I was looking for a way out. For the first time that I can remember I did not

want to go to school.

Thoughts of taking a year off were, for the first time, becoming more frequent.

The course work and pace were challenging and the professo¡s were more distant. No

longer did I have a Dr. Grant checking up with me.

But I expected all of this: this was university, this is why I had worked so hard in

high school. I could not understand why I was so dissatisfied with my cunent situation.
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I remember going back to my old high school during this time to volunteer as a coach for

one of the school teams. While I was there I began to talk with some of my old teachers,

not about my university woes but about theirjobs. A few days later, sitting in my living

room talking with my parents about my "crisis," I told them that I thought I had figured

out what I wanted to do. I wanted to teach mathematics like Dr. Grant. I finished my first

year of university in Engineering and the next year transferred into the faculty of

Education.

In June of 1999 Dr. Grant walked out of the classroom for the last time. That

September I walked into the classroom for the first time. I took his place, no longer the

student¡ I was now on the other side of the desk. I was the teacher.
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APPENDIXB

Beliefs and Values Statement

Introduction

Monday morning, the homeworkfrom last week is being collected andfor thefirst time

Tom doesn't have his done , . .

Saturday night, while marking papers you fínd yourself marking the same work handed in

by four dffirent students . . .

Thursday afternoon, Iast period of the day, Tamara, sitting in the back of the room puts

her head down again to go to sleep . . ,

As a teacher I am govemed by a number of extemal structures and organizations,

my school culture, divisional policy, social expectations, provincial cuniculum. . . the

list goes on. In the above situations my actions will most likely not be govemed by any of

these externals. How I act and react in my classroom with my students is very much a by-

product of what I believe and value. In this section I will attempt to identify and explore

the central beliefs and values that pertain to my teaching.

Helms (1998) places beliefs and values as the central dimension of her model of

identity. In her article, Helms does not discern the difference between a belief and a

value.
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It is clear in hei writing that they are unique, separate, and yet belong together. According

to the Cambridge Advanced Learner's Dictionary, a belief is "the feeling of certainty that

something exists or is true"; values are related to "the importance or worth of something

for someone." For instance, I believe that all students deserve equitable learning

opportunities. [n accordance with this belief I value the three different levels of

Mathematics currently offered in Manitoba to high school students.

Thus, values are based on beliefs but there is not necessarily a one-to-one

relationship between the two. One belief may relate to a number of different values. An

individual's beliefs and values are dynamic concepts. They must be able to bend and flex

as individuals grow and leam.

In recording my beliefs and values I am very aware that this may become an

exe¡cise in futility. It would be easy to write a beliefs and values statement that any

number of teachers could sign their names to. For example, the statement "Students

should receive homework" is one that I can certainly agree with; however, is this belief

central to who I am? There is a saying: "A man who stands for everything stands for

nothing." If I am trying to understand my identity as a teacher, then I have to be selective

in what I record as my values and beliefs. With this in mind I am going to attempt to

record my core beliefs, my non-negotiables. In so doing I will not mention many other

important beliefs but hopefully I will have a better understanding regarding my core

motivatofs. I have decided to organize my writing into tluee categories: what I believe

and value about teaching, learning, and the nature of mathematics. To assist me in this

process I have chosen to reflect on a number of questions posed by Parker Palmer and

Alan Blanl<stein (Appendix A).
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The act of teaching is a personal endeavor and has everything to do with how I

relate to my students and to my subject. I imagine that if you came to observe me in my

Pre-Calculus class you would probably categorize me as a "top down" teacher. This is a

teacher who spends most of the class dispensing knowledge to his/her students and

evaluates them on how well they are able to repeat that knowledge back to him/irer.

For decades formal education in the classroom has focused on the teacher and

their expertise. The teacher has been the interpl€ter of the subject; all knowledge flowed

through them. Students have been viewed as receptacles waiting to be filled with the

teacher's knowledge; the teacher and his or her knowledge is very much at the centre of

this style of teaching. The major criticism of this type of teaching is that the students are

passive actors in a play that very much requires their full participation. Any educator will

tell you that students must engage in their own iearning to be successful.

As early as the late 1800s a new type of teaching started to emerge, where the

students are placed at the centre of the leaming process. Aptly named "child-centered"

pedagogies have been used by the likes of Parker, Parkhurst, and Dewey. Starting in the

1960s, a new form of child-centered teaching stafed to emerge based on the theories of

Piaget and Vygotsky called constructivist teaching; this pedagogy takes the teacher out of

the expert role and places them beside the students with the responsibility of "co-

constructing knowledge with students, acting as conceptual change agent, mentoring

apprentices through the zone of proximal development, and supporting a community of

leamers" (Windschitl, 2002, p. 135).
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The major drawbacks of constructivist teaching are twofold: interpretation and

implementation. Constructivism started as a theory of leaming and has been modified to

become a theory of teaching. The transition has not been as smooth as one would hope.

Ask 10 teachers what it means to be a constructivist and you will inevitably receive more

than a handful of interpretations. Even with an agreed-upon intelpretation, implementing

the changes needed to become a truly constructivist teacher has proven to be very

difficult. "Among experienced educators, this type of instruction [constructivist] is

difficult to put into practice. In a study of24 schools (elementary, middle, and high

schools) that were engaged in teacher reforms, Newmann and Associates (1996) found

that the most progressive teachers scored considerably below the reseatchers' highest

levels for constructivist pedagogy and that the mean by subject area and grade level and

overall mean scores were considerably lower than the mid point of the resealchers'

index" (Windsch itl, 2002, p. 1 44).

In my mind neither model fits with who I am or what I believe about mathematics

and leaming. Both these models place the students and the teacher in an umecessarily

oppositional relationship. To some extent this is unavoidable; it is my job to determine

how weìl a student has leamed the material that is required of them. As with the majority

of conflicting theories both sides have their pluses and minuses. I find it interesting thar

neither theory says much âbout subject matter, so I introduce a third option from

Palmer's book, one that I subscribe to and one that I have not encountered in other books.

Palmer (1998) offers a different model. In his model he removes the teacher' (teacher-

centered) and the student (child-centered) from the central role in leaming and places the

subject there.
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By doing this you can reduce the us-versus-them dynamic in a classroom. The teacher no

longer has to be the final authority on all knowledge (teacher-centered) and the students

do not have carte blanche to take their leaming in any direction they please (extleme

child-centered). By placing the subject as our focal point we can as a group leam and

explore the subject together. The best metaphor for this model that I have read comes

from a Robert Frost pòem, The Secret Sits: "We dance alound a ring and suppose, but the

secret sits in the middle and knows."

The dancers are the leamers and the secret is the subject that they are studying. As

a teacher I see myself as one of the "dancers" who has been dancing a while longer than

the rest. This extra experience means that I have something to share with my fellow

dancers but I certainly do not have all of the answers. I like this metaphor because it gives

"the others," my students, a very active role; they too have to be dancing. These beliefs

have real implication regarding what I value from my students. I value students who are

curious, who can think independently, who want to particiÞate in the dance (leaming) and

make it their own. This view of leaming and teaching fits well inside rny ideas and

theo¡ies on the nature of mathematics and the nature of high school mathematics (Figure

2).



174

Figure 2. Visual representation of my theory of teaching, based on a poem by Robert

Frost, taken from Palmer (1998).

The nature of mathematics has been discussed for millennia and in general it is

agreed that there are two main philosophic views about the nature of mathematics. The

first view is that mathematics exists as a separate entity from human consciousness; in

tìis sense mathematics is timeless and is not dependent on human interprctation; it exists

as it is. This has been dubbed the Platonic view as it places mathematics in what Plato

called the "world of ideas." "It contains the etemal and immutable pattems behind the

various phenomena we come across in nature" (Gaarder, 1996). As mathematicians

discover and develop "new" ideas they are in actuality uncovering what has always been.

The British mathematician and physicist Roger Penrose once said, "Mathematicâl truth is

not determined albitrarily by ihe rules of some manmade formal system,
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but has an absolute nature and lies beyond any.such system of specifiable rules."

Believers in the Platonic view of mathematics would assert that mathematics is a

universal language.

The second popular philosophical view of mathematics is that mathematics is a

human invention, a formal set of rules that we as humans have developed to explain the

everyday actions of the world around us. Someone who believes in this model of

mathematics would agree that there might well be a different system of rules and ideas

that would explain our world just as well as mathematics. Immanuel Kant subscribed to

this philosophy when he said, "The ultimate truth of mathematics lies in the possibility

that its concepts can be constructed by the human mind."

As for my personal beliefs I am of two minds. There are cenain undeniable facts

that exist without human consciousness that are in my mind mathematical; for example,

the o¡bital paths of the planets around the sun.

On the other hand tlere are certain mathematical truths that exist based on human

inventions; for example, the relationship between economic theories and calculus. If I had

to choose, I would fall on the side of the Platonic view that mathematics is independent

of humans and that when we discover new mathematics we are in reality uncovering a

new piece of a very large puzzle that has already been put together.

As a teacher of mathematics I need to find the place in my theory of mathematics

for high school mathematics and be able to answer the question, What is the naturc of

high school mathematics? I do not have a problem placing high school mathematics into

my theory of mathematics as a whole.
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The nature of high school mathematics has a decidedly different flavour to it than the

large-scale theories of mathematics that I have just described. In many ways high school

mathematics is used as a gatekeeper. Those who pass through the gate are granted certain

privileges, a high school diploma and acceptance to certain postsecondaly pl'ograms.

Your freedom to choose what to pursue after high school in part depends on the

mathematics you studied. To a lesser extent high school mathematics is an agent of

numeracy, teaching students how to cope with the evel-increasing demand for "number

sense" in our technological world.

IIi$school

maftematiss

Figure 3. Positioning of high school

mathematics within my view of the nature of

mathematics.

In my pedagogical belief system I place mathematics at the centrc. For me to

maintain my integrity I must find a view of mathematics that I can "cany" with me into

the different courses that I teach.
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I believe that mathematics is the language ofboth the natural world around us and ofan

artificial and abstract world that we create. What other language can so clearly explain

why the Earth moves and spins as it does and also be used to ensure that your UPS

packages arrive as efficiently and as quickly as possible?

I believe that high school mathematics is very much about con¡munication-

teaching students how to effectively inte¡pret and reproduce mathematics for their own

personal use and for the use of others.

With the above in mind I have had a difficult time choosing what to include as my

beliefs and values of learning. After much intemal dialogue and debate I have decided

that I can state my central beliefs about leaming in two statements. First, I believe that all

students can leam mathematics. On the surface of it this may seem like an obvious

statement for a teacher to rnake; however, given our cunent society's tendencies toward

the leaming of mathematics there are many obstacles students face in leaming

mathematics. I feel that it is crucial that I hold this as one of my core beliefs regarding the

teaching of mathematics. If this were not central to my belief system then I could

rationalize not trying my best when dealing with certain students because I could deem

them incapabie of leaming mathematics.

' There is a common misinterpretation of my core belief statement that needs to be

addressed. Often when people read "all students can leam mathematics," they read this to

mean that "all students can leam all mathematics." This is not true. I do not believe that

all types and all levels of mathematics are accessible to everyone.

To believe this I would have to believe that all students are cognitively and

experientially created equal, which they are not.
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As individuals we all have different strengths and weaknesses. There are individuals who

will struggle with leaming mathematics but they are capable of learning.

I value the choice that students are glanted in Grade 10, when they can choose

which mathematics course they want to study, and in doing so, what level of mathematics

they want to study. My previous statement regarding "levels" of mathematics may not be

politically correct; however, it is what I believe. Consumer Mathematics is an easier

mathematics course than Applied or Pre-Calculus. Talk to any student in any hallway in

Manitoba and they will readily admit to this but many of thei¡ teachers feel it is their duty

to protect the integity of the Consumer course. I am not sure why this is the case,

Admitting that Consumer Mathematics is not as difficult as Pre-Calcuius in no way

discredits or diminishes the importance and relevance of the Consumer course. Just

because a course's content is easier does not make it any easier to teach; in fact, just the

opposite may be true.

I believe that in every class there are students who leam differently from each

other. We know from research that leamers generally fall into one of the following

categories: visual, auditory, and kinesthetic. The typical learner will be some blend of

these three types. As a teacher I value the oppoftunity to give my students multiple ways

of examining the topic at hand. I believe that regardless of the type of leamer you are, the

more you examine a topic from different perspectives in different ways, the more you

will leam about that topic. One of the most effective ways to help a student leam

something new is to give them an experience to relate to what is to be leamed.
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In mathematics this can be a challenge but if accomplished, I have found that the

leaming that takes place is deeper and richer. Since students do not all leam the same

way it would be unfair to expect them to show their leaming in the same way. I value the

opportunity to let my students demonstrate theil leaming in multiple ways.

In mathematics it is important that you develop your skills and your

understanding of concepts in the conect order. It is very difficult to teach students

polynomials until they have mastered working with integers. I believe that it is a

teacher's job to assess students' abilities and start there. This is a difficult task for a

teacher to do considering the range of abilities that present themselves in any given

classroom.

My second core belief is that leaming is a noble endeavor that one has to

intentionally choose to pursue. In this statement I am referring to a level of leaming that

goes beyond basic skill acquisition. The most obvious fallout of this belief is that students

have to choose to leam the information being given to them. I do not care how skilled or

entertaining the teacher is, if the student does not intentionally choose to leam the

material then they will not leam. When I talk about leaming I am talking about a plocess

by which a student takes in information, processes ánd analyzes it, and makes it their

own. Many students I teach never get beyond the taking-in-the-information stage, and as

a result they never truly possess the information, they only serve as holding tanks for the

information and often these tanks have severe leaks. One of the most common complaints

that I hear fiom students is "It made so much sense when I saw you do the question, but

when I got home I couldn't do it." I believe that this statement is true.
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I believe that the students did follow what I was doing on the board but the

information that I was explaining never became their own. When they gof home it was

not there for them to access. If this is the case, then what does it take for a student to

make the information theirs? Fhst, they need the proper foundation. I spoke before about

my belief that a teacher needs to meet the students where they are. This is not always

possible given the restrictions of time, number of students and curriculum. A student who

possesses the correct prior knowledge will have a much better chance of making the new

information fit into their system of understanding.

I mentioned earlier that it is important that a person intentionally chooses to leam.

A desire to leam is perhaps the most important quality that a student can possess. Without

this there is nothing that a teacher can do to help a student. What cleates this desire is

different for every student. Some students will tell you that they are spuned on by the

grades that they will get if they succeed. Other students wilt say that the learning they are

doing is a rung on a ladder leading them to a desired destination. A few students will

admit to still possessing that in¡rate curiosity that I believe we are all bom with and this

drives them to leam. There are too many students claim to have lost that curiosity. They

say there is no reward in grades and that they have no plans beyond the weekend. I

believe that this last group of students are often putting up smokescreens, trying to deflect

attention away from the real problem.

All of the desire in the world will not be enough to create learning in an individual

without the necessary effort. The type of learning that we ask students to engage in is not

always natural and often takes effo¡t,
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In mathematics that effort requires that the students show up to class every day,

concentrate while they are there and go home and practice what they have leamed.

I do not believe that it is my job to create this desire in students. I believe that as a teache¡

and fellow dancer, it is my job to make the new information the dance accessible to

everyone; it is not my job to dance for them.



APPENDIX C

Prompts for Student Journâls

Pre-Calculus Journal Prompts

Entry I, October 7. 2005:

Reflect on your first month of 40S Pre-Calculus. Discuss the difficulties and challenges

that you have faced, and the amount of time spent outside of class working math.

Entrv 2. November 10. 2005:

If you could reinvent the way that our 40S Pre-Calculus was run, what would the class

look like, how would you be evaluated? The only thing you are not allowed to change is

the course content.

Entrv 3. December 9. 2005:

This joumal entry has two parts:

a) Explain why you chose to take Pre-Calculus in Grade 10,

b) At the completion of this course how will you know that you made the right choice?
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Entry 4: December 16, 2005:

Finish these sentences with the 40S Pre-Calculus course in mind. Please explain your

answers.

a) The most important thing for a Pre-Calculus student is to . . .

b) The most important thing for a Pre-Calculus teacher is to . . .

Would either of these answers change if you were writing about a different course?

Entrv 5: January 15. 2006

Create a question from any of the units that we have studied so far. Provide an answer for

your question and a description ofhow you would teach a classmate who was struggling

in the class to do the question. How do you think your explanation of the question would

differ from my explanation in class, and is this difference significant to how you

understand the question?

Consumer Mathematics Journal Prompts

Entry 1: Februar)¡ 5. 2006:

What a¡e your goals for this course? Be specific about your goals and explain how you

plan to accomplish them.
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Entry 2: March 9, 2006:

Reflect on your Consumer Mathematics experience thus far. Tell me about the workload,

the course material and your level of personal commitment to the course.

Entrv 3: April 25. 2006:

In yesterday's class a number of students seemed very frustrated. Think about how you'

feeVreact in a math class when you are frustrated. Does your reaction help or hinder your

leaming? Explain.

Entrv 4: May 13.2006:

This joumal entry has two parts:

a) Explain why you chose to take Consumer Mathematics.

b) At the completion of this course how will you know that you made the right choice?

Entry 5: May 22.2006:

Finish these sentences with the 40S Consumer Mathematics course in mind. Please

explain your answers.

a) The most important thing for a Consumer student is to . . .

b) The most important thing for a ConsumeÌ teacher is to . . .

Would either of these answers change if you were writing about a different course?
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Entry 6, Mav 25. 2006:

In the last unit there were approximately 68 practice questions for you to work on. The

average student in this class did 7.5 of those questions.

1) What value do you see in doing the work assigned in class?

2) \ühy do you choose not to do all of the questions assigned?

3) Are you planning to go to school after high school? Do you think your attitude towards

assigned work will change, and why?


