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ABSTRACT

AN AUTOETHNOGRAPHY: A MATHEMATICS TEACHER’S
JOURNEY OF IDENTITY CONSTRUCTION
AND CHANGE

by
Anthony B. Stinson
Despite some gains, improving secondary mathemaistruction remains an
area of concern of the National Council of Teacloéiglathematics (NCTM).
Recitation, also known as lecturing, prevails asphactice of choice of mathematics
teachers in the United States. However, the regdhte NCTM Research Advisory
Committee 2000 indicates that the mathematicali@esfcy of students increases when

the practice of choice includes more than recitatibherefore, changes in instruction in

the mathematics classroom should occur to imprawdest learning.

The purpose of this dissertation is to providegspnalized account of one
mathematics teacher’s use of reflective teachingnaasgent of change. This dissertation
is about a journey of change in instruction fosldrg a change of identity as a
mathematics teacher. This dissertation chronitlesdentity construction of the teacher.
This study has relevance because the processdtliy the teacher provides a method of
self-examination and identity construction for atheathematics classroom teachers who
want to improve their practices. This study alas felevance because it describes the

process of how a classroom teacher takes ownes$kgdf-improvement.



This qualitative dissertation uses autoethnograshthe methodology.
Autoethnography is research, writing and story wlibe researcher is the subject and the
researcher’s experiences are the data (Ellis actirgs 2000). The theoretical frame for
this autoethnography is identity theory as it eab teacher identity construction.
Memory, videotaped lessons, student commentaryaaetlective journal serve as
supporting data sources to render narratives aegalie findings. The research question
guiding this dissertation is: In what ways doesacher’s reflection on mathematics

practice facilitate teacher identity construction @&hange of practice?

The findings show that a teacher’s identity carnberwoven by many
characteristics that at times work simultaneoudlige findings also indicate that
changing one’s practices is an arduous processdoube accomplished and the process

given “voice.”
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CHAPTER 1
INTRODUCTION
Great teachers are not born, they are made. Begjneachers become
accomplished teachers, and skilled teachers begosa¢ teachers, by
thinking hard about their teaching and finding waysmprove it.

(Artzt, 2002)

Since seventh grade, | longed to be a mathentaacher. | can recall how | was
turned on to mathematics by my mathematics teadhrsr, Perdue. | can remember
thinking, “I want to excite my students about méite she is doing when | become a
math teacher!” | wanted to possess the same kiggw|evit, charisma and patience
exhibited by this engaging teacher. Little dichbk that her identity and the
characteristics she possessed were not acquirechigée. | had to realize that the same
journey which she had taken to arrive where she itas had to take. | also had to
understand that teaching is an art which is needepted, only enhanced.

This dissertation is the story of my journey asathematics teacher. In this
dissertation, | share my experiences of introspacegxamination, change and
professional growth. | provide a personalized aotof the triumphs, disappointments,
periods of vulnerability, and the difficulties afitecal reflective teaching. This
autoethnography, writing about the researcher'e&pces (Ellis 2002), articulates the

process | followed in constructing my identity as\athematics teacher and describing



the changes that occurred in my practices as # adsuy identity. How did | arrive
where | am as a mathematics teacher? Why do h th&cway | do? How does my
identity guide my practices? How did | change mgctices? Was changing my
practices easy?

Telling my story of identity construction, changed growth resulted from the
current discussions about standards-based matlsnattruction and my desire to give
voice to a mathematics teacher who saw a neecfeingprovement. The reformers of
the current standards-based mathematics movemére ldnited States lists the teaching
practices of mathematics classroom teachers asearofutmost concern (Kilpatrick,
Martin & Schifter 2003). Mathematics scholars temd that if the United States is
serious about improving students’ mathematicahliegy, it has no choice but to invest in
more effective and sustained opportunities forlieesto learn about their practices
(Kilpatrick, Martin et al. 2003). The ‘new mathraeof the 1960s concentrated its efforts
on changing the mathematics curriculum, howeverctheent standards-based movement
has placed an emphasis on the need for not teabbttey mathematics but teaching
mathematics better (Klein 2003).

These concerns resonated with me as a mathertedidser because | knew if
student learning was to occur in my classroomgl teatake ownership of the
investigation of my practices to determine whatkeorand what did not. It was
incumbent upon me to take control of my domain asathematics teacher to insure that
my students received the best instruction possibleat best instruction had to come
from me, which meant that | had to take a good latolkhat | was doing as a

mathematics teacher.



This autoethnographic approach gives me the oppitytto speak from the inside
out as a teacher having experienced a deeper taaleirsy of “self” and the changes that
occurred in my practices along my journey of teaghEllis 2004). My story describes
how | took an inward glance at myself as a teathegally examine what | was doing in
facilitating learning, and how | changed many of pngictices as a result of the
examination.

When | began teaching as a new college graduatd,the theory courses | had
attended and pedagogical examples which | had wbdenade it explicitly clear as to
what | thought my role as a mathematics teacheldvoer Stand at the board to explain
a concept, through working some examples; givesthéents a few problems to work at
their desks, and make the homework assignmenhéofollowing day. The next day, |
would survey the class to determine if there werequestions on the previous night’s
assignment. If there were questions, | would tverk the problems for the students and
proceed with the same routine as the day before.

My classroom routine mirrored that of the majonfymathematics classrooms
throughout the United States and this routine haggied for many decades (Kilpatrick,
Martin et al. 2003). According to the report fréine Third International Mathematics
and Science Study (TIMSS), mathematics teacheastioes have not changed greatly
because teachers mimic the practices of their &vdye (Hiebert & Gallimore 2002).

But, the National Assessment of Educational Pragfe#\EP) indicates that there is a
need for change in the practices of mathematichera because students are not being

served well by the traditional pedagogical appreadiBurrill & Hollweg 2003).



| realized that the art of teaching was not just o which | stood in front of the
class and presented algorithms and proceduresliong problems. My role as a
teacher required consistent planning and stratégress multitude of learning styles. |
realized that my role as a teacher constituted¢dmsistent, deliberate, thoughtful and
unselfish commitment to the cause of captivating motivating learners to maximize
their potential in reasoning, problem solving, neatiatical communication and
conceptual understanding. But, | had to learn teperform this feat more efficiently
and with a deeper understanding of my identity ssaaher who wanted to facilitate
student learning in a manner such that studentsrstabd mathematics conceptually
rather than just computationally. | realized thsita teacher, | had been given a blank
canvas on which | could paint a portrait which cbigdrever be refined as my artistry
improved. Having taught secondary mathematic$vienty-eight years, | have
experienced changes in my teacher identity anghetices that encompass that identity.
This autoethnography permits the use of my voiageitailing the journey | experienced

in painting that portrait.

The Problem
The dominant mode of instruction in the seconaaaghematics classroom is
recitation (Kilpatrick, Martin et al. 2003). Rediion is the traditional method of teaching
which entails a formal lecture on a particular aptonith a few examples of the concept
worked by the teacher, and an assignment givehdyetacher. The teacher begins the
next day with explanations on any difficulties frane previous assignment, and then the

routine continues. However, this same researobrrépdicates that the mathematical



proficiency of students in mathematics classroamtbe United States increases when
instruction is multifaceted (Kilpatrick 2003). Bsuggests that the traditional forms of
instruction are not serving students in the Uni¢ates. Consequently, efforts should be
made to assist mathematics teachers in incorpgratore pedagogical methods in their
instruction, which could mean changing or augmentireir practices.

The problem is that the power of critical reflectias an agent of change by
mathematics teachers is only minimally realizedZ82002). There is a need for the
articulation of the processes utilized by matheosateachers when using reflective
teaching for understanding themselves, their prestiwhy they perform as they do when
facilitating learning, and improving their pra@g Thus, there is reason to believe that
when mathematics teachers develop into bettercteftepractitioners more changes in
the practices of mathematics teachers will océ@s.accountability for mathematics
teachers in the United States increases, moresgibwering mechanisms for
mathematics teachers should ensue to equip teaetibrhe necessary tools for

evaluation and improvement.

Purpose of the Study
The purpose of this autoethnography is to giveghly personalized account of
the power of reflective teaching in constructing ialentity as a mathematics teacher
through self-examination, and to reveal the hugiliesire, courage, and honesty
necessary for change. This autoethnography tellstary from an inside perspective.
My experiences, my challenges and my triumphshélhiven a voice so that others in

similar situations may gain better insight concegrtiheir experiences. My



autoethnography, writing which provokes the reddeeflect, provides self-narratives
about the power of reflection and introspectioexamining and changing my practices.
Reflective teaching is the conscious explicit imgumto or reconsideration of
instructional beliefs, practices, decisions or jpeots with the goal of enhancing student
learning (Remler 2000). Reflective teaching camlpewerful method of enhancing
teaching practices in the mathematics classrooswdy (1933) contends that teachers
must be reflective practitioners who use reflectaaching to examine and improve their
practices. Reflective teachers are those whoareerned with professional artistry and
are willing to construct new teaching practices wtteey see the need to change those
practices (Schon 1987). Schon (1983) refers totyes of reflection: reflection-on-
action and reflection-in-action. Reflection-in4actrefers to reflection occurring
simultaneously as the action happens. Reflectioaation refers to the process of
reflecting after the action has taken place in ntdemprove the future implementation
of the action. In this study, | use reflection-action.

In this study, | give detailed descriptions of prpcess of using reflection and
introspection to scrutinize my pedagogy when teagimathematics. My experiences of
constructing knowledge about my teaching and uiagknowledge to change my
practices and role as a mathematics teacher vallige insight to others with similar
goals. This autoethnographic study can servevaiale to mathematics teachers who
are in search of methods of examining and improtag teaching in an increasing era
of accountability and a call for change in matheasaieaching practices. | invite readers
from all disciplines to find facsimiles of their gariences in my narratives about identity

construction, self-examination and change of pcasti | want my story to fulfill one of



the purposes of autoethnography which is for “athge who can benefit from thinking
about their lives in terms of other people’s expeces” (Ellis & Bochner, 1996, p. 18).
The research question guiding this autoethnogragihity is: In what ways does a

teacher’s reflection on mathematics practice fet#i teacher identity construction and

change of practices?

Rationale of the Study

The rationale for my dissertation is based on dx@mmendation that more
research on improving teaching be done (Kilpatéi6R1; Romberg 2003; Kennedy
2002; Hiebert 2003). Improving one’s own teachpngctices and documenting that
process is a complicated endeavor, yet one thdudrti¢2001) advocates as a means to
assist other teachers in improving their own pcasti The Rand Report (Ball 2003)
indicates that there are not enough resourcesa@ilo classroom teachers on ways to
improve their practices through self-examinatidie report points to the fact that
teachers should be provided with a knowledge badsehwprovides insightful research
findings on teaching practices which can be usezht@nce their own. Lampert (2001)
contends that this knowledge base is critical beeavithout a professional discourse
about classroom practice, education is in a weakipa to improve itself. Hiebert
(2001) suggests that this knowledge base can &egshened as teachers construct
knowledge about their teaching practices througiegential knowledge. Hiebert
(2001) purposes using documented teacher knowlaslgemeans to provide research
reports that will be meaningful and useful to dlassn teachers in improving their own

practices.



Standards-based instruction, advances in technptggter expectations of
teacher competency, the NCLB Act of 2001 and wodihpetitiveness have cast an
illuminating light upon how mathematics is taughtlassrooms across the United Stated
(Kilpatrick, Martin et al. 2003). Increased acctability and a call for improved student
learning have shifted more responsibility to thehmeenatics classroom teacher for
enhanced teaching practices when facilitating legr(Klein 2003). For mathematics
teachers, enhancing their practices entails chgmgimbandoning non-effective
pedagogical practices and developing new stratégiesiproved student learning.

In looking at the expectations placed upon theheragtics teacher community
and my desire to gain a deeper understanding gbaomey as a mathematics teacher, |
felt it appropriate to tell my story in autoethnaghic form. My study allows me to do
something meaningful for myself and possibly theld/@Ellis 2000). In the telling of
my story, | am not proclaiming my findings as stintruth or generalizable, but rather
as my creative construction of my lived reality @y 2007). Richardson (1995)
contends that | am not writing for the purposeegresenting an objective reality. | am
writing giving my particular view of my constructeeality. Autoethnography is that
form of writing (Reed-Danahay 1997).

Other professions have created ways to accumutatslzare knowledge. For
example, in the field of medicine there is casaditure from which those in the field can
learn. Lawyers have case law, which shows intéapomns of previous court decisions,
thereby assisting them with their cases. Howeeachers have not fully developed a
professional knowledge system with personal accoohteacher self-study (Hiebert &

Gallimore 2003).



Even though the reflective teaching process kas lised in other disciplines,
there is limited literature on using reflectivedbimg through autoethnography in the
mathematics classroom. Heibert (2002) contendgiteebody of research in
mathematics education is showing an appreciatioth®oknowledge of classrooms
teachers generated through reflection, and thelwadrthis knowledge in addressing the
issues of classroom practices in the mathematassidom. Consequently, in an effort to
change and improve the practices in the mathematassroom, a broader knowledge
base for teachers needs to be established anadindddge of classroom teachers needs
to be documented and available to teachers. Titeethnography contributes to that

knowledge base.

Significance of the Study

My dissertation is important because | provide idedadescriptions of my process
of change relative to my teacher identity, with &ags on the factors that influenced the
process (Clarke 1997). One of the challengesi#®isecondary mathematics classroom
teacher is to make the classroom standards-baskpatfick, Martin et al. 2003). With
the standards-based classroom, the teacher shmdtidn as the orchestrator of
classroom discourse and the facilitator rather tharvalidator (Herrera and Owens
2001). This autoethnography details my reflecfpxeney of changing from the

validator to the facilitator.

It was not until | videotaped myself teaching, asguirement for a graduate
course, did | come to realize the need to examiymewn teaching practices for the

reasons stated above. My identity was not oneteédeher-facilitator who prompted
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students for discussion and reasoning. Much opragtice centered on my imparting
procedures with inadequate connections. My stedeaited eloquently the algorithms
and procedures given to them but they possessdthalinonceptual understanding of
the underlying principles. Consequently, | reaitieat | needed to examine my practices
more critically to improve in the area of engagstgdents in mathematical discourse for
conceptual understanding. This seemingly smatlggite assignment evolved into a
major shift in my practice and perspective on ngntity as a mathematics teacher. It
was at this moment that the ownership of improvmgpractices became mine. It was at
that moment that | realized what Lampert (2001) mhés stating that teachers are more
accepting to examining and refining their practisé®n they see the need for change,
rather than an observer who spends much less tittiee iteacher’s domain. The
videotape assignment was an epiphany of “I needatity look at what | am doing.” |
wonder how many other teachers who have been teptti more than five years and
consider themselves wonderful teachers would feekame way. This dissertation can

be useful for all who desire to change or asslstrstto change in a manner as | did.

Theoretical Framework
In this dissertation, | discuss who | am as a tegdtow | facilitate learning, and
the effects my identity as a mathematics teaches ba my practices. My philosophical
beliefs about how students learn have helped foyndentity as a teacher. What do |
believe about how students learn mathematics?i&tdve that students learn
mathematics in a manner such that there are tppgsented which require them to only

do algorithmic operations (Jaworski, 1994)? Or thelleve that students learn
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mathematics through thinking, discussing, agreaiggagreeing, conjecturing, searching
for formal or informal contradictions, and ‘doingiathematics (Stein, 2000)? In
providing an answer to the above questions, |cetha my methods, activities and
interactions exhibited in my classroom. Therefong,dissertation is guided by the
theoretical perspective of identity theory as lates to teacher identity.

In my journey of identity construction, | examineéidferent perspectives of
teacher identity to determine which seemed moreogpate for telling of my story.
Johnson (2002) examined teacher identity constmdtom the perspective of social
identity, which espouses that the concept of idgmibased on social categories created
by society. His perspective looks at the idertapstruction from the social identity
theory viewpoint in which society denoted the chteastics of ‘teachers’. On the other
hand, Varghese (2005) looked at teacher identitgtraction through situated learning
which allows a teacher to construct identity bydyamg a part of a community of
practice. For example, a group of mathematicdieaadentifying with each other in a
situated learning environment.

However, these perspectives did not speak to mg fazadentity construction
because | wanted to construct my identity from ieqeal perspective. | wanted to
construct my identity and describe my journey ddrodpe. Kelchterman (1993) does
examine teacher identity from an individual perspvec He suggests that a teacher’s
identity evolves over time and is constructed lptdes of self-image, job motivation,
task perception and future perspective. This @etsge does investigate the identity
construction from a personal stance but the appro&banielewicz (2001) was the best

to guide my study.
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In Teaching Selves: Identity, Pedagogy and Teachec&ithn, Danielewicz
(2001) describes teacher identity as a ‘state wigbe She contends that a teacher’s
identity is continuously being formed and that etedther has a recognizable identity.
Through working with pre-service teachers in teagueication programs, working with
teachers already in the field, and drawing fromworks of theorists Dewey, Vygotsky,
Freire, Batkhtin, and Foucault, Danielewicz (20pdgposes 10 principles that constitute
teacher identity development. Each principle eotletically and pragmatically
significant. Therefore, in constructing a teachadentity, any principle individually or
several integrated together may constitute theheracidentity. This suggests that my
identity as a teacher has individual principlestbetprinciples are blended together to
form who | am. The 10 principles are divided ihtm categories, structural and
performative. Structural principles are those Wtsbould characterize the curriculum,
classroom environment and inform the teacher’s@gr to the course methods and
design. These principles are discourse richnes®penness, dialogue and a dialogic
curriculum, collaboration, deliberation and reflatg. Performative principles, on the
other hand, focus on the actions of the teach&es@ principles are theorizing in
practice, agency, recursive representation, authand enactment.

In my study, | look for the recognizable charadcs of the principles proposed
by Danielewicz (2001) in my practices. | also ddsxhow the characteristics of the
principles shape my practices as a mathematichké¢ead examine how taking on my
identity brought about changes in the planningessbns and the interaction with
learners. Each of the principles has defining pro@s which should characterize the

environment of the classroom and actions of thehiea
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Discourse richness and openness constitute fogtepan communication
between learners when facilitating learning. thiugh discourse that reality is
constructed for a community. This discourse allows to construct an identity through
communication which means connecting with oth&gscourse richness and openness
promote activity between students which causes tioainderstand how to process
information when learning.

Dialogue and dialogic curriculum promote conversain order to get a reaction.
This principle propels participants to questionligten, to answer and to agree.
Knowledge is constructed by the teacher and stsderat dialogic format rather than a
transferring of the knowledge from the teachehwgtudent.

Collaboration is the principle which assists inntiy construction through joint
efforts; ideas shared and commonly held socialesheld by others. This principle
involves identity constructed through social int#i@n with others holding membership
in the same group, such as teachers. Collaborititre principle which identifies
membership individually and collectively.

The principle of deliberation activates the imagimato rehearse various courses
of conduct by the teacher when facilitating leagniieliberation prompts an
experiment, in the mind, about the possibilities@ftain actions. For the teacher,
deliberation propels the thought process abouatitiens that will activate the
curriculum into meaningful learning.

Reflexivity is the act of self-conscious considemat The principle of reflexivity
guestions past activities and the circumstancéisosle activities. A dialectical process

occurs because there is a review of self whilengknto consideration the other.
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Reflexivity is instrumental and involves active bysés of past situations, events and
products with the explicit purpose of achieving erstanding that can lead to change in
thought or behavior.

Theorizing in practice is the principle that advesatheory is the account that
action gives of itself. This implies that every atteaching is embodied theory and
theory enables or informs practice. This princigleansmutable and leads to creative,
realistic practice which can be improvised and &alalp.

Agency is the principle which fosters the “| wantnhake a difference” attitude.
Agency is the power or freedom or will to act; makeecision to participate, exert
pressure or intentionally remain silent. Agencinteractive and is cultivated in the
classroom by a teacher’s attitude and expectatmrsudents. Agency ignites action.

The principle of recursive representation dendtas & teacher’s identity is
constructed through representing the self to othgrs teacher. These representations
may come in various forms depending on the sitnaticch as lesson plans or
conversations. Representations may also be actehaviors, performances, simple or
complicated, unitary or extended, happening infon@ or in multilayered combinations
of forms.

The principle of authority carries the most weight is the most difficult to
cultivate. Authority is exercised rather than ges®d; meaning that authority generates
a classroom where respect is generated for thevithewuthority. Yet, the one with
authority breeds authority in learners. The sttsland teacher are partners in the

discourse, yet the students are called upon teatspdge and question the topic under
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discussion. The teacher’s authority controls tmdrenment of the classroom through a
sense of community of thinkers rather than onaahtbrship of thought.

The principle of enactment connects teaching talibery. With this principle,
the teacher fully invests himself/herself into domstructed teaching identity. The
activities, environment, discourse and interactiam brought to fruition when enactment
is utilized. In exemplifying the principle of ertawent, the teacher’s behavior represents
the teacher’s theory in practice.

For this dissertation, identity theory guides mggass of constructing my
identity as a teacher. Additionally, constructmiand metacognition aid in constructing
knowledge about my practices while establishingidentity. Constructivism helps me
delve beyond the identity construction. Knowing iagntity is the first step in
understanding more about my practices and who | @onstructivism contributes to that
endeavor. Metacognition provides a mechanismhioking through the process of how
the theory assists in the identity constructior ahat | learn about my teaching from

knowing my identity.

Constructivism and Metacognition
Constructivism, which has many facets, is a thebikknowledge which has roots
in the disciplines of psychology, cybernetics, @ahdosophy. According to Ernst von
Glaserfeld (1987), the two main principles of constivism are
1. Knowledge is not passively received but activelijtlup by the

cognizing subject.
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2. The function of cognition is adaptive and servesdhganization of the
experiential world, not the discovery of ontolodiceality.

As a classroom teacher, the first principle imptlest | construct knowledge about my
teacher identity by accumulating lived experierag$ engage in the practice. | then
connect the accumulated experiences to new peocspdind experiences to form new
knowledge about my identity and practice. The sdqarinciple implies that as an
individual, | adapt through cognition as | constrkicowledge in my experiential world
of teaching. As | face new encounters, the en@varither add to my experiences or
challenge them. Amidst the adaptation, | orgamyeown experiential world of
teaching. Simon (1995) states that constructivdsnives from a philosophical position
that we construct our knowledge of our world froar perceptions and experiences.
These perceptions and experiences, which are reddiatough our previous knowledge,
help to formulate our world of reality, and assistsonnecting new knowledge to the
constructs already formulated. According to Vigf9's theory of learning, | construct
knowledge from interactions with others and the@spntations, meaning and constructs
that | have learned through those interactions wiitiers, in my study, my students
(Dixon-Krauss 1996).

Vygotsky (1962) refers to learning through intel@actwith others as social
constructivism. Ernest (1991) and Taylor & CampfEd93) identify three key features
of social constructivism:

1. Knowledge is actively constructed based on expeegmand previous

knowledge. The concepts and hypotheses constraeted the purpose of

guiding future actions.
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2. Experience and interaction with the physical andaavorlds play essential
roles in the development of knowledge.

3. Knowledge is constructed intersubjectively, mearhag it is socially
negotiated between the members of a community wédalale to share
meanings and social perspectives of a common Iifielvo

Critical constructivism also looks at constructiaisvith a social context, but adds
a dimension aimed at reforming these environmentsder to improve the success of
constructivism applied as a referent (Dougiamas3L9&or teaching, the critical
constructivist teacher engages students in a krimgleonstruction process which entails
analyzing, interpreting and constructing a widdetgrof knowledge emerging from
diverse locations (Kincheloe 2005). Consequebiigause | am facilitating student
learning, critical constructivism promotes me tiha@ on my practices for the
production of myself as a mathematics teacher (2oogs 1998).

Constructivism is one of the many theories thathbesen used in research on
student learning. However, minimal research has lo®ne with constructivism and
teacher learning (Simon 1995). Shulman (1989) estgghat even though there is an
abundance of research on constructivism and stlei@mting, much more research is
needed as it pertains to constructivism and tedehening.

This study communicates the power of reflectivaecheng and its impact on
constructing an identity as a mathematics teaahethaw the identity construction leads
to changing one’s teaching practices. In this\studhvestigate the mathematical tasks,
student-teacher interactions, student-studentaotens and the impact of each of these

on student learning. | construct knowledge asdract with the students to determine



18

how my setup facilitates them in the working of tasks. | have to understand my
students’ understanding in the mathematics classtoadetermine the effectiveness of
my teaching. During my interaction with the stuidesind understanding how they are
constructing their knowledge based on my setupimptementation, | am also
constructing knowledge about my identity as a nratitécs teacher. In the classroom,

the students and | construct knowledge based osl@mred meanings, which have been

b 00
established through symbols, ejg(x)dx, Iime(xi)Ax , and communication in our
a =

mathematical community.

Metacognition is knowledge or beliefs about fastaffecting one’s own cognitive
activities (Houston 1995). Simply stated, metadgtgmis thinking about thinking.
Metacognitive thinkers are aware of their own tlmgkprocesses, have effective
strategies to achieve their learning goals, andencakiscious choices about how they are
going to learn. They use executive control medrasito monitor their learning and
adjust their strategies when they are not beirgffastive or successful as they would
like. There are three aspects of these controham@sms (Houston 1995):

1. Declarative knowledge- ability to describe somalking strategies

2. Procedural knowledge- knowledge of how to usestiected strategy

3. Conditional knowledge- knowledge of when to use it.

In learning mathematics, Schoenfeld (1987) dessnibetacognition in three ways:

1. Your knowledge about your own thought processes-kExact am | in describing
my own thinking?

2. Self-awareness or self-regulation-How accurately kigep track of my

processes?
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3. Beliefs and institutions-What ideas about mathersatp | bring to my work in

mathematics and how do they determine the wayrhdthematics?

Limitations of the Study
This study is limited in its scope to the viewpsiand experiences relative to my
teaching experiences. The experiences and peraocalints rendered do not necessarily
produce generalizations. Another limitation of stedy is the level of the students.

These students are highly motivated and could bsidered above average.

Summary

This autoethnography communicates the details ofoumney as a mathematics
teacher; a journey of identity construction, ané ohhow my practices changed as a
result of my identity. In my story, | tell how bostruct my teacher identity using
memory, videotaped lessons, my reflective jouraadl student commentary. The
purpose of my story is to provide a deeper undedstg of why | am the teacher | am
and why | exhibit the characteristics | do. Daewakz’s (2001) ten principles of teacher
identity construction serve as the basis for myiit construction.

Identity theory, constructivism and metacognitienve as the theoretical frame
for the study. Autoethnography, a research apprabout the experiences of the
researcher, guides the methodological frame fostheéy. This autoethnography is
written in narrative form and conveys my journeydsntity construction.

In Chapter 2, | highlight literature which focusesreflective teaching,

autoethnography and teacher identity constructl@xamine the research that has been
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done in these three areas as it pertains to my.stlide chapter connects the studies
reviewed to my study and explains why | chose teresmce the studies.

Chapter 3 details the research paradigm and metihmpdtor the study. | provide
information about how the supportive data sourceewollected. | also discuss the
analysis of the supporting data.

The analysis of the supporting data is given ingié@4. In addition, in Chapter
4, | communicate my identity profile and how | &ad at my conclusions. | describe
how my practices changed as my identity changed.

| conclude my study with Chapter 5. | give a coet@lsummary of my study and
discuss the findings and implications. | also explfuture research possibilities relative

to my study. | discuss the benefits of future agsle for the larger research community.



CHAPTER 2

REVIEW OF THE LITERATURE

This autoethnography provides a first-hand accoftitiie power of critical
reflection in the construction of teacher identgg|f-examination and change as a
mathematics teacher. In this chapter, | have echtisesview the literature in three areas
that best support my study. First, | investigaee literature regarding reflective teaching
and its impact on teacher examination and chahgen examine the literature on
teacher identity and how it is constructed. Findlldelve into the burgeoning literature

about autoethnography as methodology in qualitatgearch studies.

As | write this autoethnography, | am articulatthg power of reflective teaching
when constructing my teacher identity. | am alspoeinding on the power of reflective
teaching in changing my teaching practices asudtrekthe teacher identity. The
process of critical reflection requires an intragpe glance into my world of methods
and strategies when facilitating learning. My eeflve procedure is an on-going, natural
process which facilitates the development of fuagton from the contemplation of past
and/or current behavior (Park Han 1995). The adidows from the thought process of
reflection and the action is a type of artistryemtoven into my standard of practice
(Osterman 1990). This implies that as | reflechonpractices, | interject any

improvements | deem necessary as | continue tthteac

For example, Fulton (2006) showed the power déctibn by creating a model of

self-study for the pre-service teachers at heitutgin. Fulton wanted to illustrate how

21
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teachers can use reflective teaching to examineefim their practices. Fulton
incorporated collaboration as a part of the refbecprocess used in her study. Through
collaboration, the pre-service teachers were abtkscuss their personal beliefs and
construct shared understanding in a social comtbith Zeichner (1996) promulgates as

critical to the reflection process.

Through collaboration from a social perspectivangl (2008) conducted a study
using WebCT to illustrate how the participantsieefive practice online engaged them
in identity construction and a shared understandfrgpod pedagogy. The collaboration
aspect of reflection in a mentor-mentee situatias wtilized by Dinkleman (1997) in a
study with three pre-service teachers in a teagtiecation program. The purpose of the
study was to promote reflective teaching in thegpan at the university. The study

showed the influence teacher educators can exhithitpre-service teachers.

Even though the preceding studies showed howctedlecan involve a
collaborative process of discussion about onelecgbns, the process of reflection is
also a personal experience. A personal perspeatiraflection guides my study. The
personal aspect of reflection is evident in theknafrJohn Dewey (1933), who is
credited with its inception. Dewey posited thdtaeive teachers should consider the
physical environment of the classroom in conjunctioth the differences in the
students’ motivation, intelligences and orientatidewey further stated that for a
teacher to accomplish this, the teacher must bellaaducated professional who is
actively drawing upon the tacit knowledge of theexences and make decisions so
students can learn and grow. As | investigate nagtces, | should be open to improve

in those areas for which the actions taken dumsgyuction did not produce the desired
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outcome in student learning. The reflection becopersonal as | strive to construct my

identity and improve my practices.

Ross (1989) reiterated this point by definingeetive teaching as a way of
thinking about educational concerns that involves'® ability to make rational choices
and assume responsibility for those choices. Rostends that the reflective teaching

process has the following components:

=

. Recognition of an educational problem

no

Responding to the problem by identifying the aspé#gat it has in common with

previous problems as well as its uniqueness

w

Framing and reframing of the problem
4. Experimentation with the problem to find out tremsequences and implications
of different solutions, and
5. Determination of which solutions result in a dakle outcome.
Lampert (2001) conducted such a study on her ipesctising critical reflection.
She collected data in an effort to explain her sleai making process when teaching
mathematics to students from a ‘problem solvingspective. Lampert’s study used
reflective teaching in a manner such that otheshtees can use her model of decision

making in examining and changing their practices.

Camacho (1997) also conducted such a study tctigate her delivery of
instruction when teaching two seventh grade mathemelasses. Camacho delivered
instruction on ten units and then received evabmatirom her students on the delivery of

instruction. In addition, she reflected on her ayetivery of instruction. Modifications
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in the delivery were made after analyzing the stidlmedback and her personal critique
of the delivery. The student evaluation form imlgd five questions: (a) On a scale of 1-
5, how would you rate the lesson? (b) Before teeda began, | thought that... (c) If |
could change this lesson, | would ... (d) The thipgitat | really enjoyed most about this
lesson was ..., and (e) The thing(s) that | did mpdbyabout this lesson was .... The

study provided empowerment to both the teachetlamdtudents.

As | reflect on my teaching, | should conscioustyisider my actions when
facilitating learning to ascertain if my practiceeenplifies my philosophical theory about
teaching and represents my identity as a tead&gffith and Tann (1992) contend that
reflection gives meaning to the theory-practicdetitic. The theory-practice dialectic
maintains that when | consider the theoretical tpmsiunderlying my instructional
practice, my practice is enhanced. The theorytmeadialectic supported an action
research study conducted by Draper (1994) to refleder practice as a teacher. She
took field notes between September and December WB8le teaching a class of thirty
one third and fourth graders. Draper indicated i study facilitated in developing her
understanding the relationship between her persorheducational philosophies. She
also noted that her identity as a teacher was katstl and her identity led to changes in

her classroom activities when teaching.

Sprinkle (2001) also conducted a study relatetieéadheory-practice dialectic.
The study focused on four composition instructeftecting on writing instruction
theories. The instructors were investigating tfeadback to writers and how their

commentary aligned with the writing instruction ¢hies also developed. The study
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assisted the instructors with analyzing and esthinlg clear goals for their commentary

and improved their commentary to writers.

This autoethnography provides insight into howprgctices changed as a result
of my teacher identity construction when usingeetiive teaching. Teacher identity
construction is an area of recent research raggiyieat interest (Lipka 1999). A
teacher’s identity guides the practices of thelteaand the practices determine the
effectiveness of the teacher with respect to stuléanning. The theory of learning,
personality and understanding of self help to steafsacher’s identity, and the
dimensions of that identity influences the pradtiaad effectiveness of the teacher.
Lipka and Brinthaupt (1999) suggest there are sewvamponents of the framework that
categorizes a teacher’s concept of self and can#ito identity construction of the
beginning teacher: (a) the developing self, (b)gagorming self, (c) the significant self,
(d) the salient self, (e) the environment, (f) ggylogical experiences and g) the
behavioral dialogue. Each of these components ifatib the area of physical
environment, significant/salient other or intermag/organizing psychological
experiences. Therefore, with this framework, #echer identity is constructed through
the processes of internalizing and organizing psiadical experiences. The experiences
result from an exploration of the environment bg teacher and a reflective look at how
significant/salient others view him/her. For mydt, one aspect of my reflection uses

the commentary of my students as the salient athers

Alsup (2006) highlights another perspective ottea identity construction. This
perspective states that teacher identity is coastdithrough ‘borderline discourse’.

Borderline discourse contends that a teacher’ditgas constructed from a mixture of
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the personal and the professional. Kelchterma®33jlsuggests that there are
unavoidable interrelationships between personalpaofitssional identities. He
expounds on the notion that teachers identities@nstructed based on the teachers’
personal experiences, the social, cultural andunisinal environment in which they
function on a daily basis. Kelchterman (1996) agrdd a study with ten Belgian
primary school teachers and found that the tworregyuthemes in the teacher identity
construction were stability in the job and vulneligh The vulnerability aspect related
to the judgment of colleagues, the principal, pee@n other outside entities. These two
themes support the interrelatedness of the persowiprofessional in identity
construction. Day (2004) states that a positivessef identity with subject,
relationships and roles is important to maintairse{j-esteem or self-efficacy,
commitment to and a passion for teaching whicharsrdround one’s identity as a

teacher.

Gee (1996) defines discourse as different wayghich we humans integrate
language with non-language “stuff” such as thinkimgting, interacting, valuing, feeling
and believing as to enact and recognize differdgntities and activities. Gee posits that
discourse has more significance for identity foioraand enacting local change. This
local change occurs through the discourse andrtieeps of change is then articulated.

As | write this autoethnography, | communicate phecess of my changing as a teacher.

Varghese, Morgan, Johnston and Johnson (2008ukatied the process of
teacher identity construction in their study. Jatm(2002) investigated the identity
construction of a new nonnative language teachbe perspective used in the study was

social identity theory. Social identity espoudes ¢oncept of identity based on the social
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categories created by society. Individuals, theesfconstruct identities from the social
categories to which they belong. Johnson (199¢ated data on a Mexican woman
enrolled in a two year Teaching English to Speaké@ther Languages Program at a
large urban university in the United States. Johreaticulated that the participant had
difficulty in constructing her identity as a teaclo¢ a second language because she was
also a student of the language. The participatittbi@aeconcile the social aspect of who
she was to be as teacher of a second languagésbwifao she was to be as a student of
the language. The participant had to establisim-gmoup identity that was positive and
supporting for her to develop a positive self-esteehich keeps with the motivations
outlined in social identity theory. She therefateended a convention of Teachers of
English to Speakers of Other age’s convention tabéish a sense of belonging and
comfort that she was not “the only one.” Sociantity theory as a framework was
valuable in this particular study because it predithe participant with a better

understanding of self through an association wisbh@al category.

Varghese (2005) conducted a study of teacheriigiaranstruction from the
perspective of situated learning. He observedamof bilingual teachers, pre-service
and in-service, in the United States who were éguiah a program to address bilingual
concerns. Situated learning makes the link betiegming and identity by viewing
learning as an identification process. This ideraiion process was done through
learners developing with peers and master teachdrs.strength of the use of situated
learning in teacher identity construction is viegvieacher learning as a process of

becoming rather than what a teacher should know.
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Morgan (2002) examined teacher identity constamctiom the perspective of
identity as pedagogy. Through self-reflection ahdlent participant observation notes
collected over several months, Morgan constructedelacher identity. Morgan found
that those aspects of his personal or professideatity that might be of pedagogical
value would need to be discovered based on emei@etots in the classroom. Morgan
formulated through his study that the constructibteacher identity as pedagogy does
not necessarily guarantee prescribed outcomespaumsaup the possibilities for enhanced
teacher identity which can inspire unlimited studearning. He concluded that the
influence teachers have on students’ present leguamd future learning depends heavily

on the teacher’s identity.

The aforementioned studies, with the exceptioongf, about teacher identity
construction articulated the process of the idgmiiinstruction from the perspective of
the researcher as told by the participants. Howelre interest in research written by the
researcher, autoethnography, has significantlyesmed in recent decades (Chang 2008).
Unlike traditional research, autoethnography emé®delf-consciousness, feelings,

emotion and dialogue (Ellis 2004).

Such emotions are revealed in an autoethnographgWwis (2007). Lewis
(2007) sought to shed light on individuals withatigities in her autoethnography about
tragedy, travail and triumph. Lewis wrote concegiher change of identity from an
able-bodied individual to one with a disabilityhd disability occurred during her
matriculation through a doctoral program at a majaversity. Lewis’ goal was to gain

self understanding and to provide understandingiathe plight of those whose identity
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changes from able-bodied to one with a disabilltgwis triumphed through her identity

change and felt compelled to articulate her pracess

In my study, | am providing a first-hand accouhteacher identity construction
and change. Burisek (2006) conducted a similatystiescribing her journey as a
professional teacher. Burisek detailed the devetgal steps and stages of becoming a
professional teacher. Through the process of dpusj, Burisek shared the difficulties
and accomplishments for others experiencing theesarsimilar situation. The personal
account given by Buriek provided nuances of the@ss not experienced by a researcher

who investigated Buriek’s encounters as a teacher.

My study reveals both the positive and negatiyeeeais of my teaching practices.
Jerome (2006) brought to light the positive andatieg experiences of his educational
experiences in his autoethnography. He sharedildi®ma he faced when trying to find
identity within a group, yet the group considerad ln outsider. Jerome used the auto
ethnographic experience to reveal the pain of ideobnstruction in a poignant way,
thus illustrating the emotional and personal eviocadf autoethnography as method. In
his autoethnography, Dethloff (2005) wrote aboet¢bmplexities, interpretations and
reflections of a principal in transition from onlementary school to another elementary
school in the same district. Dethloff chose autnegraphy as method because he
wanted to offer the insider’s vantage point toititeospection and evaluation involved in
the process of transition. His study chroniclesléikperiences of an administrator going
from one school to another, whereas my study chlemimy experiences of transitioning
from one stage of teaching to another. Dethloffdtected his study to strengthen his

practices and to provide insight for others inphbsition called the principalship.
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One of the purposes of autoethnography as methtmdgrovide insight into the
area of concern from an insider’s viewpoint. Tihg&der’'s viewpoint evokes the readers
to immerse them into the writer’s situation, loakifor similarities to their circumstances,
thus bringing about better understanding of themeseas related to the topic under
investigation (Chang 2008). Liddell (2007) conaacan autoethnographic study
describing her use of reflection in illuminating p@urney as an African American
female student going through a doctoral programidall imparted knowledge about her
experiences whereby others like her could bensiihfher courage and the power she

gained during the experience.

The examination of the literature on reflectivadieing, teacher identity and
autoethnography has been the primary focus of tesalure review. The goal of my
study is to provide a highly personalized accourhe power of critical reflection in
constructing my identity as a mathematics teachdrtlhe changes that resulted in my
practices because of my identity. The literatengaew discussed in this chapter provides
snapshots of the power of reflective teaching réigas to the discipline or school setting.
The review also emphasized how one’s identity @aeher weighs significantly on the
practices and efficacy of the teacher. The re\pewmts to the fact that autoethnography
as a method of qualitative research is ever inargasAs | write the narratives depicting
my journey of identity construction and change asadthematics teacher, the studies
discussed help shape and form the account of mgriexces. The key areas of review
contribute to a better understanding of constrgatiny teacher identity and chronicling

the process of change in my teaching practices.



CHAPTER 3
METHODOLOGY
The Dilemma

After 28 years of teaching mathematics, | realii# my journey as a teacher has
been filled with accomplishments and disappointmeithe many facets of teaching
have caused me to ponder about my efficacy aschgeeand how to improve my craft. |
have often been asked, “How do you do what you darrd, “How are you successful as
a teacher?” For these two queries, | did not rezezédg have an adequate answer. | did
not want to begin expounding on the strategieslthave used that work for fear of
sounding narcissistic. Nor, did | want to appeang@ant to the point of being a perfected
practitioner because | am not. However, the qoestposed did spark a series of
thoughts about my journey as a mathematics teadherew after twenty eight years of
teaching that | was not the same as when | staiahy changes have occurred and
those changes have taken place because of my #mssaf development as a teacher. |
knew that as a mathematics teacher there arerceftaracteristics that | have and
actions that | carry out as | facilitate learning.other words, | possessed an identity as a
mathematics teacher; however, | could not artieulat

This study is borne out of my curiosity about rdgntity as a mathematics
teacher. My curiosity was further piqued whilerdptourse work in graduate school. |
wondered, what is my identity as a mathematicshte& How do | facilitate learning?

How do I improve what | am doing: the facilitationi?ealized the ownership of
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answering these questions was mine. | also podddreut the many other mathematics
teachers whose situation bears resemblances toanthare having the same dilemma. |
thought, “Could telling my story have a two-foldexft? Could | gain insight about my
identity as a mathematics teacher and provide tnggathat present verisimilitude to
fellow practitioners who could benefit from my exigaces?” The question guiding this
study is: In what ways does a teacher’s refleabiommathematics practice facilitate

teacher identity construction and change of prasfic

Qualitative Research

The research methodology for this study is autasghaphy which is categorized
as a qualitative research approach. A qualitaggearch approach is one in which the
inquirer often makes knowledge claims based priman constructivism, post
positivism, pragmatism or advocacy/participatoryspectives or a combination of these
(Creswell 2003). A qualitative research approawstoives an interpretive, naturalistic
approach to the world which indicates that qualiatesearchers study things in their
natural settings (Denzin and Lincoln 2000). Thgotive of investigating in the natural
setting is to interpret the phenomena in term$fiefmeanings people in the natural
setting make of their experiences. For this stitdg,the meanings | formulate while
constructing my identity as a mathematics teachf®ome characteristics of a qualitative
approach are (a) the data is collected as wordish¢boutcome is a process rather than a
product, (c) the focus is how the participants msdwese of their lives and experiences,
and (d) the language is expressive (Creswell 2008 qualitative researcher’s goal is

to better understand human behavior and experi@uagdan 2007). This qualitative
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study is conducted using autoethnography, a burggdarm of research and writing
about the self (Ellis 2004).
Autoethnography

Autoethnography is a form of ethnography which nsatke researcher’s life and
experiences the focus of the research (Reed-Dari#&#84). Ethnography is a research
approach which focuses on learning about the saaigicultural life of communities,
institutions and other settings. Ethnography takegosition that human behavior and
the ways in which people construct and make meaofitigeir worlds and their lives are
highly variable and locally specific. The produ€ethnography is an interpretive story
or narrative about a group of people (LeCompte 1L99Ms (2004) states that
ethnography is a research approach which desqudgde and culture. In
autoethnography, the researcher is the subjecthaneksearcher’s interpretation of the
experience is the data (Ellis and Bochner 2000is ifiguiry method allows the
researcher easy access to the primary data sotwchk 8 the researcher. This easy
access makes the researcher’s perspective a gadilene over other researchers in data
collection and analysis (Chang 2008). Since iteption nearly two decades ago,
autoethnography’s meaning and applications havivesto Autoethnography is also
described as personal narratives, narratives adagligpersonal experience narratives and
self-stories, first person accounts and persorsayss(Ellis-Bochner 2000).
Autoethnography is self-reflexive research delvimtg the self and the social (Reed-
Danahay 1997). Unlike other forms of qualitatiesearch where the researcher is
expected to keep personal bias from the writingpethnography is written in first

person voice. The first person accounts provideness in the descriptions of significant
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events, people and cultural norms. Readers of tutographical literature enter the
inner workings of the social context studied araliavited to intermingle their
experiences with the author’s. Patten (2004) dessrihis experience as somewhat of a
collaborative journey between the reader and ttigoau This study examines and
describes my experiences of changing my practinzega my identity as a mathematics
teacher and illuminates the profundity of critioaflection in the process. Jones (2002)
contends that telling my story, | am setting a s¢@veaving intricate connections among
life and art, experience and theory, evocationexulanation.

Autoethnography is research, writing, story andhoe that connect the
autobiographical and personal to the cultural awss (Ellis 2004). As | construct my
identity as a mathematics teacher, | do so usinghigsophy of learning which is
personal, and the events which occur in the culbfiray classroom which involves
social interaction. Autoethnography stands at thersection of three genres of writing:
(a) native anthropology, (b) ethnic autobiograpmyd (c) autobiographical ethnography
(Reed-Danahay 1997). Geertz (1983) refers to sutography as a blurred genre
because it overlaps with writing practices in aogwlogy, sociology, psychology,
journalism and communication. Denzin and Linc@@Q0) describe autoethnography as
a genre of writing and research that connects ¢éhgopal through multiple layers of
consciousness. Using their description, as aretutographer, | first gaze through an
ethnographic wide-angle lens which allows me ta$ocutwardly on the social and
cultural aspects of my personal experiences; | thake interpretations as | make myself
vulnerable through the process. This vulnerabifitplies that as | give details, reflect,

and take an introspective perspective, | confrbiatacteristics and practices about
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myself that may be less than flattering. As | conngy story, autoethnography exposes
that vulnerability to a larger audience. Ellis (2D@urther expounds that autoethnography
is writing about the personal and its relationgbipulture. Because culture is comprised
of self and others, autoethnography is not a ssumply of self alone. Autoethnography
is a study of self as the main character with @tlaesrsupporting actors in the lived
experience (Chang 2008). In this dissertatiorgdctibe my story of constructing an
identity as a mathematics teacher and changinghestl@ematics teacher but | cannot
effectively describe that change without the suppgractors for this study, my students.

Chang (2008) poignantly states that autoethnograpbybecome a powerful
source of research for practitioners in the fi@lflaumanistic disciplines such as
education, counseling, social work and religiorne hature of the writing of
autoethnography lends itself to appeal to reader® ithan conventional scholarly
writing because the author’s voice resonates fitoerpage. The sharing done in
autoethnographic writing permits the readers tceustdnd themselves better and also
gives the writer more insight about self and othdrse writing therefore can transform
the lives of the writer and reader in the procdgb® exchange of experiences. As |
share my experiences, the lives of those readingtory can possibly connect their lives
to my experiences and undergo a transformative mome

Autoethnography has close ties to phenomenologyhanadeneutics.
Phenomenology rejects scientific realism and tleevsthat empirical sciences have a
privileged position (Schwandt 2001). Phenomenolpggstions and describes the
experience a person encounters. It aims to igeatifl describe the subjective

experiences of the researcher on a daily leveenBmenology does not construct a
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theory of explanation but offers the possibilityiedight that illumines experience (Van
Manen, 1990). Examining all aspects of a persnedlexperience allows the researcher
greater opportunity to arrive at the core meaninipe experience.

Hermeneutics is the nature and means of interpoatatt is the study of
interpreting meaning. Hermeneutic research wosldtlae question: What does this
experience really mean? It is within this veintthatoethnography is situated. In
autoethnography, the researcher is studying hihewself within a subculture and
attempting to make meaning of all of the experisnnodhis setting. A hermeneutic
approach helps us connect our thinking with oureelgmcing of reality (Raudenbush
1994). As | write this dissertation, | connect thinking to constructing my identity as a
teacher and share the relevance of the identityytpractices.

For this dissertation, autoethnography is theaof methodology because | tell
a story of change, combine experience and these/narratives with explanations,
hoping for readers who will bring the same carattgntion to my words in the context
of their own lives (Lewis 2007). | provide texattwill evoke emotional experiences in
readers and impact readers’ lives, especially madies teachers (Ellis 2004). In
choosing autoethnography, | am asking readerseldtie truth of my story and to
become co-participants, engaging in the storylieathy, emotionally, aesthetically and
intellectually (Ellis 1996).

For this study, through reflection, | employ tharrative approach to tell my
story (Denzin and Lincoln 2000). Ellis (2004) rothat ‘narrative’ refers to the stories
people tell----the way they organize their expeceninto temporally meaningful

episodes. Using the narrative approach, the relseabecomes the object of research
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and the text repositions the reader as a co-paatitiin dialogue and thereby rejects the
orthodox view of the reader as a passive receiVen@wvledge (Ellis 2000). As | tell my
story, | seek to activate subjectivity, compel elmudl response, offer lessons for further
conversations and substitute the companionshiptiohate detail for the loneliness of
abstracted facts. Narratives offer perspectivesvamts and permits past memories to be
fully present in the moment toward shaping theriflLewis 2007). Narratives provide
the catalyst to answer the question, “What is hapyehere?”, and provide the author
and reader with a deeper understanding of the Issetitng and aids in the construction
of meaning. Richardson (1994) contends that theatige provides a way of finding out
about one’s self and the topic under investigateoway of knowing and discovering new
aspects of the topic and one’s relationship t@\s.| write my story, | gain insight about
who | am as a teacher. | want the readers totsithemselves in the story whereby it
evokes the readers to look within themselves fanegtions to their lived experiences

and how the story can help to shape their future.

Research Design
My research design describes the guidelines usedrinect the theoretical
perspective to the strategies of inquiry and gthxesmethods for collecting the empirical
material (Denzin and Lincoln 2000). As | make tlo@nection, | make observations,
interpretations and analyses of the situationsyrcanstructed reality. A research design
is to a researcher as a road map is to a vacatwreeblueprint is to an architect or
contractor; it tells the investigator how to prodéeeCompte 1999). My research design

situates me inside of the culture in which | amréearcher and topic of investigation.
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The purpose of this autoethnography is to detapjain and make meaning of my
experiences (Ellis 2004). This process assistsnddlee readers in gaining insight into
the behavior and dynamics of the topic being ingastd. The construction of my
identity as a mathematics teacher entails an ipé&ctsve look at my actions as a teacher
and how those actions define who | am as a teacher.

My actions as a teacher can be perceived in diftavays depending upon the
viewer and receiver of the action. For my studyl gll my story of constructing my
teacher identity and changing my practices, | aralliag, journaling and viewing my
actions. In addition, my students who are the ptens and receivers of my actions
make commentary about my actions in facilitatireyméeng. The commentary provided
by those with whom | interact when facilitating feg contributes to the interpretation

and analysis of my actions as a mathematics teacher

The Metaphor

In a similar manner of Janesick (1998), Lakoffq@Pand Dyson (2007), | chose
to employ a metaphor to tell my story of constnugtmy identity and how my practices
changed as a consequence. Bruner (1986) poditthdra are two modes of cognitive
functioning which order experience or constructitgaargument and story (narrative).
An argument persuades listeners and readers abtlubased with an appeal to
particular procedures, which have been developedtiblish formal and empirical truth.
On the other hand, a good story convinces thenksgeand readers because of its

lifelikeness; it verisimilitude. A metaphor can &d@art of a story that captures the
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lifelikeness. A metaphor brings the imagery anehscy into the story that words alone
cannot describe (Dyson 2007).

Through the “metaphor of dance,” Janesick (1998)ats the essence of
gualitative research design. Janesick remarkgdimee dance is about lived experience,
it seems to me the perfect metaphor for qualitategearch design” (p. 209). Dyson
(2007) appreciates this viewpoint of the metaphée. contends that the qualitative
researcher in using metaphor is ordering thougipieences and is constructing a reality
about lived experiences rather than using partiquiacedures, to generate or establish
formal and empirical truths. He says,

It is my understanding that metaphor has the peaveake us to where we

have not been, or ever perceived we could go. phetia because it

generates lifelikeness, seems to have the powaot@ a human being to

new levels of consciousness and perception asateus parts of a

journey story unravel, are investigated and poraidpe 41)

Using the works of Lakoff (1990) and Dyson (20G#Ag metaphor for my study
is a “journey of discovery” metaphor. | use tharjzey metaphor because it provides an
essential ingredient for my study: Freedom (Dys087. In using the journey
metaphor, Lakoff (1999) points to the fact thaetiem alludes to a destination
undetermined and discoveries yet unknown. Fortengys | am constructing my identity
as a mathematics teacher; however, | do not kneve¢bpe of that construction. Where
will it lead me? What will | further understandalt myself? Freedom grants me the
professional and personal responsibility to be dpeafiscover what is within me and

outside of me which contributes to the identity stouction.
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In constructing my story, | utilize four phasesafaply the journey metaphor to
the various components of my research study (D2887). In the first phase of the
journey, | recall the many aspects leading to ngirddo take the journey. This phase is
the “why” phase. These aspects include my membtiyeobeginning stages of teaching.
What were my practices? How did | facilitate stoidearning? What sparked a desire to
grow as a mathematics teacher?

The second phase of my journey is the “resourpbase. This phase acquaints
me with the literature that can aid one on suabuaney of discovery. | investigate the
literature on reflective teaching, identity constran and autoethnography to determine
how others have utilized the resources on theimew

The third phase of my journey is the stage ofipgtthe resources to work for me.
This phase is the “findings” phase. This phagbasnvestigation of the supporting data
sources and what the data show. This phase cotdsilto reaching some possible
conclusions relative to the findings.

The fourth and final phase of my journey is thattgering” phase. This phase is
the gathering of all of the information to make meg of the journey. This phase is the

analysis phase to assess, probe, and interpréhtiiegs garnered along the journey.

Archived Data
For my study, the observational, self-reflectinel &xternal data are archived
data. The observational data consists of fourotm@ed lessons where | setup and
facilitate the students in an advanced placemdatiles class in four tasks. Each of the

videotapes is of a different task being implementéde videotaped lessons were a part
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of a staff development initiative for my local scidlistrict. The videotapes were to
assist mathematics teachers in my county with impleing standards based classroom
practices for the new mathematics curriculum adbptethe state department. The four
videotapes were done over a four week period irspineng semester of the school year. |
wrote anticipated learning outcomes and reflectmmgach lesson. The students
provided commentary about the facilitation of eledson. In addition, the students were
given a pretest before the administration of the fasks covering prerequisite material
covered in the tasks.

In the setup and implementation of each taskethvare nineteen students in the
class. The students were in groups of three ardtudents. The students selected their
own groups. Each student was given an individaght but they worked collaboratively
in their groups. Each student turned in the tasknuts completion. After each task, the
students then provided commentary about their isgpo@s of the task implementation.
When designing this study, the videotaped lessoms@apropos to my research
objective. The supporting data sources contributee construction of my teacher
identity and support the abandoning or retainingestain practices used in facilitating

student learning.

Data Collection and Analysis
In this auto ethnographic study, | am the prindata source. The experiences
for this study of teacher identity construction aménge of practices are recounted by
memory, self-observational (videotaped lesson#f}ystective (journal writing), and

external data (student questionnaires) (Chang 2008¢ memory, self-observational and
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self-reflective data capture the past and preserspectives of my lived experiences.
The external data source of student questionnabyest the videotaped lessons provides
additional perspectives and contextual informa#ien write the narratives. The ten
principles proposed by Danielwicz (2001) in consting teacher identity provide the
frame for viewing and analyzing the videotapeddess

The supporting data for this study: videotapeddessstudent commentary and
my reflective journal were used to identify thengiples of my identity. In identifying
the principles, | used nine different highlightetars, one for each of the nine principles
(enactment cannot be highlighted), as shown (Thpbte code each of the data sets.

For example, with the videotaped lessons, aftastiabing the lessons, |
examined the content of the dialogue and color ddke transcription to indicate which
of the principles had properties in the dialoglfehe interaction promoted discourse
richness, | color coded that vignette red. In examy the student commentary, | color
coded each of the comments according to the prppéthe principle to which it
pertained. For example, if students indicated digaéeing, listening or questioning
helped their learning, | color coded the responsk. pThe entries in my reflective
journal were color coded in a similar manner. ha@ter 4, | have color coded some of

the text to indicate the process of color codiregdhta.

Quality
In traditional forms of research, the terms gemeadllity and validity are used to
refer to the possible duplication of findings isimilar study and the degree to which a
study accurately reflects or assesses the spémfic. However, Feldman (2003)

contends that these words should be replaced onentgd with quality when
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Table 1

Teacher Identity Characteristics Coding

Principle Characteristic Color

Discourse richness and opennessPromotes open communication Red
between learners

Dialogue and dialogic curriculum Promotes questioning, listening, Pink
answering and agreeing

Collaboration Sharing ideas of common ideals withPeach
other peers

Deliberation Makes the curriculum meaningful to Orange
the learner

Reflexivity Questions past activities for Indigo
assessment

Theorizing Creative, realistic practice Green

Agency Decision to participate, pressure or Blue
remain silent

Recursive Representation Represents self to others in multiple Yellow
ways

Authority Controls the learning environment Purple

referencing autoethnography. Feldman posits tlaattéacher educators, we must study
ourselves to understand the ways that we constriogtwe are and to change those ways,
if necessary, in becoming better teacher educgbotd7).” Feldman indicates that these
narratives of studying ourselves then translat iesearch literature of value because of
the quality and rigor they possess. The qualityragat of the research capture the
readers, who authenticate the literature’s beligwabcredibility and coherence, thereby
replace accuracy as a warrant for validity (Lincahd Guba 1985). Ellis (2004) indicates
that a story’s generalizability is always beingees however, not in the traditional way
through random samples of respondents, but by readethey determine if a story
speaks to them about their experiences or the iexpes of others they know.

To strengthen the rigor and validity of an autoetinaphic study, Feldman (2003)

suggests four criteria: (a) provide clear and ¢ldiadlescriptions of how data is collected
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and what counts as data, (b) provide clear andggeescriptions of how the representa-
tion of the data is constructed, (c) provide migtipources of data, and (d) provide
evidence that the research produced change and adlle to the body of knowledge

for the profession. Bochner (2000) posits thabeailinography takes on the rigor of any
legitimate qualitative research because many ahtmgraphic projects have produced
various methodological strategies which are incoafgal in other forms of qualitative
research. The acceptance of the validity and tyuafliautoethnography is championed
by Reed-Danahay (1997) who suggest that autoethpbygris more authentic than
straight ethnography due to the fact that the vofaée insider is assumed to be more
true than that of the outsider.

The opponents of autoethnography question the ¥gi@fca story about the
researcher as told by the researcher (Phillips J198dwever, in an interpretive,
naturalistic approach, the truth has many facastoéthnography provides an opportun-
ity for readers to draw from the author’'s expereeta enlighten their understanding of a
particular culture. Autoethnography analyzes celtbehavior, and human interaction
and enables the researcher to create an objectderstanding as both informed insider
and analyst outsider (Cunningham & Jones 2005oé&thnography is evaluated on
descriptive details, structurally complex narrasivetandards of ethical self-
consciousness, and a moving story. Also, autogtfaphy should emotionally arouse,
cognitively engage, and stimulate social actiamcréasingly, attitudes are changing
about the legitimacy of autoethnography, and wsitee encouraged to make personal

narratives evocative, engaging and personally meéuli (Ellis & Bochner 2000).
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Empirical Conversation

My study involves a conversation with myself abthé accuracy of my
description of my identity construction and chamggas a mathematics teacher. This
study provides evocative narratives which depictamyversation with myself about the
processes of identity construction and how metigsilicadequately detail their
occurrence. The construction of knowledge abouteaghing practices occurs as |
converse with myself about the past experiencesgnt observations and future
possibilities. In the dialogue with myself, | haweask the questions, “Am | really
looking closely in the mirror at my practices?”s ‘thy writing convincing to the reader as
to its validity and truthfulness?” “Have | realixposed who | am and how I got to be
me?” “Have | really changed?” These questionsikhbe answered if | am to bring

credibility and trust to my research (Feldman 2003)

Ethical Considerations
My study entails my lived experience or journeyedching mathematics and
how | constructed my identity as a teacher whicuited in changes in my practices.
Therefore, the ethical considerations for my stwillybe for the supporting participants
who were a part of my teaching culture. The istidsleological, covenantal, critical
theoretical or a situational approach of reseatisitc® are not germane to my study
(Tisdale 2004). If verbatim or summary transcaps are used in the narratives,

pseudonyms will be used when referring to suppgmiarticipants.



CHAPTER 4
THE UNRAVELING
The Preconceived ldentity

Imagine...four empty chairs in a row...my inventivagdroom...my fictitious
adolescent students...being occasionally chastisgdmay disciplinary belt in hand.

Yes, | would actually thrash the unoccupied chasiif @ living, breathing, disruptive or
nonresponsive student resided there!!! “I am iarge!!!”, | would say to my

imaginative students. My authority was establishecause | possessed the Enforcer, my
leather belt. In my mind, every effective teachessessed the Enforcer, and | thought
that instilling the ‘fear of God’ in students wolsdlve all problems ever encountered
when teaching. So, in my naive, young, perfectavof teaching | knew what actions to
take upon becoming a teacher. My, my, did | hageeat deal to learn about teaching
and myself. |thought the one characteristic theeded to be an effective mathematics
teacher was to put the fear of God in my studektg.perception was totally wrong.
Teaching was so much more and required so much ofione.

This chapter conveys how the phases of my jouandsd in constructing my
identity as a mathematics teacher, which revealsimayacteristics, and how my methods
of teaching changed as a result of that identigthods far different from those when |
began as a neophyte. This chapter reveals myspentive glance at my actions as a
practitioner, the analysis of student commentarny edates to the classroom

environment which my identity should depict, and aigervational findings about my

46
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practices when facilitating learning. |1 open mysg as | delve into who | am as a
teacher, and how | got here and who it is that.l 8inis chapter concentrates on my
reflections and the data analysis in answeringyjthestion that guides this study: In what
ways does a teacher’s reflection on mathematiagipesfacilitate teacher identity

construction and change?

Reflection: | Am a Teacher, Now What?

There | was, headed for my algebra class on theday of my teaching journey.
What will they think of me? Will they ask me quess that | cannot answer? Will this
be like student teaching? Wait!!! | did my stutleaching in music and this is
mathematics! Oh, my, | have not done mathemad@shing before! Well, the principal
told me ‘all’ of the students wanted to learn, $aaurse the students will help me out if |
stumble over any of the concepts.

Oh, well, | discovered that the principal stretthiee truth; all of the students
were not eager to learn. And, | was deceiving fiysmking that a class of young
adolescents would help a first year teacher. lavdart board; they each had a dart
aimed and ready to throw it at me if | made a mMiista

There was no teacher mentor, nor was there sonveitmevhom | could confide
my trepidation because if | expressed my true thtayjd would be perceived as weak and
in need of someone to hold my hand. | could ne¢aethose apprehensions! | can do
this, I thought...but HOW?

How did | do it starting off? | did what most iy previous mathematics

teachers did. | got the teacher’s edition andestiawvith the first section in the book and
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proceeded section by section. Did | make surédpies were connected? Definitely
not!!! | was trying to stay one day ahead of mydeints. | had to refresh my memory
with some of the material or simply learn it. Qlad the mathematics degree, however
some of the concepts were learned long ago orméelthem from someone but was
never faced with the task of teaching the conceptghers. The task was a daunting
one. So, | stood in front of my classes with #cher’s edition in my hand and covered
the content in each section. | did not meandenftioe author’'s explanation, especially
in geometry, for fear of taking a direction fromialn| could not return. The greatest
fear was getting a question from a student for tvhicad no answer.

For example, one day in an algebra class, | waadeahy students how to write

an equation of a line in slope intercept form wigeren two points. | showed them how

to find the slope using the formufa(slope :u, where the points ar@(l,yl) and
Xy =Xy

(X,,Y,). They proceeded to write the equations of theslifor which | had given them

two points. After writing the equations, | tolcetin that x = a is an equation for a vertical
line which has no slope. | told them that y = lamsequation for a horizontal line which
has a slope of zero. | quickly rushed through thiisse of the lesson for fear of
qguestions. Not so lucky.............. Sally Pain raised hand and said, “Why does a
vertical line have no slope?” | paused...l honeslily not know how to answer the
guestion but | tried to fake it...bad idea!!! $athew that | didn’t know and she became
agitated with my attempt to placate her. She sdigst say you don’t know.”

That was an embarrassing moment and one thatllreheer forget. However, |
learned one lesson from that experience and thattovandicate to my students if | did

not possess an answer. | realized that | shouyd“sadon’t know the answer to that
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guestion but | will get back to you on that.” bkalrealized that | had a long journey
ahead of me. That situation educated me that raggpation time was inadequate and
my content knowledge needed refinement.

| continued to teach from the book, never lettingeave my side, section by
section. When | taught my first geometry claskept the teacher’s edition in my
possession so | would know the answers to the quasst | would read the answers to the
true-false questions to my students or ask theestudhether they got true or false,
without any justification. | did not ask for justations because | was not sure of the
reasoning myself, so how could I critique theip@sses with any sense of approval?

| remember the day my department chair came inafoinformal observation.
“Not geometry, | thought, why not algebra?” Atded know the algebra somewhat
better than the geometry. My department chaircaugid to me that | needed to ask the
geometry students for reasons for the answerswieeg giving. | wanted to ask him for
a script on how to do that but | could not do tbhatause he would surely tell the
principal that | was not suited for the job. | waahtto perform better as a teacher so my
students could perform more proficiently. | wanteddo a better job, but how? How
could | foster the classroom that Mrs. Perdue, eyesth grade teacher, managed so
well? | knew | wanted my students to walk awaynfrany class with a different
experience in learning. | wanted my class to hawistinct atmosphere of learning.
However, | realized that | had to establish theaspiere for which | yearned. | needed
an identity as a mathematics teacher so that nutipes could produce the atmosphere |

desired. But, how could | construct that idenéihd what would it look like.
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Searching for Identity

After diligently studying and burning the midnigtit, | eventually taught some
classes without having the book by my side to angwery question posed. Note the
emphasis on “some” classes. Even though the wahilitransmit information in
facilitating learning improved, the question of htive facilitation occurred continued to
manifest itself. Was | doing enough to really liéaie quality learning for my students?

In other words, | was concerned about my pedagogy.

| became very concerned about my pedagogy whehriat pass my first official
round of observations as a mathematics teacharthEmbservations, | was required to
submit a portfolio of lesson planning and the impéaitation of those lessons as my
principal, department chairperson, and county doatdr observed. Each one did a
separate observation during the same week. Alftef the observations were over, they
informed me, as a group, that | had some work tasla teacher. They informed that |
did not pass the observations. The events oftkak struck a nerve within me. | had to
grow as a teacher. | had to take on the task ainégxng my pedagogical practices to

ascertain if what | was doing facilitated studesarhing.

So, | continued to teach. But, teaching with @sgeof finding my ‘niche’ as a
teacher. What was my philosophy about how studeats mathematics? How could |
best facilitate students in that process? Wheudddogo to possibly get better, |

thought? Ah!ll Graduate school!!!

My graduate class experiences exposed me to diffptelosophies of teaching
and practices related to those philosophies. Sondlered about my philosophy and

classroom practices. Did | need to change my wéyacilitating learning? Perhaps!!!
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The recommendations for teachers to change thaatipes from the National Council of
Teachers of Mathematics (NCTM), the National Assesd of Educational Progress
(NAEP), and noted mathematics educators provoketbme-evaluate my practices and
how | facilitated learning.

So, I did evaluate what | was doing and began smgh my practices. | tried to
engage students more. | had them to go to thedkarad explain problems. | stopped
doing all of the explaining and let the studentglaix. | started doing group work with
my students. Yes, | was somewhat afraid at fisstl bvanted to do it. So, | did.
Eventually, | was asked to teach an analysis clalsgh was a big step for me. When
my department chair decided to retire, he saide¢o“Mr. Stinson, you will have to bite
the bullet and teach advanced placement calcuM&W, | was shocked and glad that he
thought enough of me to ask me to teach the couBsel dedicated myself to doing a
great job of teaching the class.

As | began the process of writing my story, | thioygAre there characteristics
that | exhibit as a teacher which gives me an itleas a mathematics teacher?” Do the
environment and the interactions in my classrooodexvho | am as a teacher? | wanted
to construct my identity as a mathematics teachétle did | know that constructing my
identity as a mathematics teacher would carry ma purney of self-awareness, self-
inner examination, self-embarrassment, self-obsenvaself-actualization and self-

improvement.



52

The Process of Construction

Wow!!! | never thought that | would discover so rmuabout myself as a teacher
when this journey began. Identity constructiorergealing, enlightening, humbling,
continuous and intense.

Identity construction is revealing because throtigd process | gained more
insight as to who | am as a mathematics teacheein§ myself teach and examining it
showed me that if | look with the lens of ‘studé&drning’ in mind, | can remove the
piercing lens. The piercing lens seeks to bagkardown whereas the lens which
searches for productive practices does not.

The identity construction is enlightening for meaa®acher due to the fact that |
now realize my own power. | now know the powenVvé with regards to my own
teaching. | can honestly ask and answer the queddid | facilitate that well? | realize
that | should ask that question before | blameesttgifor not grasping the concept.

Constructing my identity humbled me. | had to achmiareas of weakness in
facilitating learning. | had to be honest with mlysand own my mistakes in procedures
and tactics. | realized that one of the first stepgrowth is humility.

This process has shown me that my identity is oolotisly being constructed.
The dimensions of my teaching will never reach g@&ibn; therefore my identity will

continuously be constructed.

My ldentity
The “gathering” phase of my journey brings mehte summation of my identity

as a mathematics teacher. My identity as a mattiesrteacher is a “Coat of Many
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Colors.” The colors of my coat and the charactieriepresented are: red-discourse
richness, pink-dialogue, orange-deliberation, yelteflexivity, green-theorizing, blue-
agency and purple-authority. | describe my idgrag a coat of many colors because
even though | convey the principles of Danielew2@01) individually that are evident

in my practices, they are interwoven. My identigya mathematics teacher is not just
one principle but is a combination of many. Thiagples which constitute my identity
as a teacher are not isolated by themselves. autiple has its own characteristics and
each principle has a place and purpose in my iyjenihen | enter the domain of my
classroom, | am wearing my coat of many colorsatilitate student learning. | cannot
take apart the different colors represented in ogt because it is one garment. Trying to
take a particular color from the coat would disnetite garment because the colors are
interwoven to comprise the complete covering.

The analysis of the color coded supporting dadéacates that my identity as a
mathematics teacher comprises both structural arfdnmative principles as outlined by
Danielwicz (2001). The principles that charactenagidentity are discourse richness
and openness, dialogue and dialogic curriculumbdedtion, reflexivity, agency,
authority, and theorizing.

The narratives that follow provide vignettes of oonstructed identity. The
vignettes illustrate how the characteristics ofidgntity are interwoven. For example,
agency, theorizing or reflexivity may be presentha vignette even though the dominant
characteristic of the vignette is discourse riclsresd openness. The characteristics of
more than one principle can be present in an agtivithe activities occurring can

abruptly change leading to another characterigtm. example, if the primary objective
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of an activity is to promote discourse richness astudent asks a question, | could use
agency or deliberation in my response. In othemrds/cthe principles woven together are

the sum total of who | am.

Task #1
“How do | really get them to understand the differe between area under the
curve and evaluating an integral when the regi@absve and below the x-axis”, |
thought? Before the lesson, | wrote in my antitgddearning outcomeswant the
students to figure it out without my telling thegréen). | was theorizindbecause |
wanted the students to create their own path ftardening the difference rather than
receiving directions from me. | wanted the leagiio make sense to them

mathematically. The objective for Task #1 wastfa students to determine the value of

6
the integralj f(x)dx using the diagram in Figure 1.

-10

t
10

Figure 1.Diagram for Task #1.
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At this point, because the students do not know twmewaluate the integral, they must
use the notion of area to evaluate the integray.iritent is for the students to engage in
discourse richness and openness. | wanted thasktquestions and make meaning with
what they were doing. So, as the students engeroibm | take authority and direct them
to get into their groups. Since they do group waftkn, they already know their group
members and quickly arrange themselves in five ggaif three and one group of four. |

then give directions.

Stinson: Now, you've been given the informatioawtlthe integral,
the integral representation, area under the cuniefore
you, you have a task. So, | want you to utilizeoélthe
information. You have a calculator in hand. Yeun wse
that. | want you to utilize the information thae walked
about earlier with the integral, positive, negatie) =0,
thinking about f(x) being negative to perform the task.
You're going to be discussing this among yourseimesg
to figure out what to do with the task. So, tuvercthe task

and begin (red).

| promoted discourse richness and openness irethp sf the task when indicating to

the students that they would be discussing amosmsbklves.

The students begin discussing in their groups,theg are really
discussing...some calmly, some not...these studentsnaigbly competitive. As the

students are in rich discourse, | could have iattgd my personal thoughts on their
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discussions. | could have led them down a diffepath if | detected they were going

wrong but | had to think also.Ahthony, be QUIET!! They can figure this out if the

have time to reason (blu&)This illustrates that even though discoursemess is the

principle the activity promotes, agency, reflexyyitieliberation are ever present. |

wanted the students to make sense of the notiortegfral as area. | stop at Justine’s

group because she asked me a question. Fantastet'the dialogue begin.

Stinson:

Justine:

Stinson:

Sam:

Stinson:

Sam:

Stinson:

Justine:

Sam:

Prompting Justine and Sam

So, to find the area are you finding thkig of the integral?

You can't find the area because we damikthe function.

Oh, do we need to know the function ifrttegyral is represented by the
area given? The problem says this is {8&inson pointing to the

diagram)

So, if you combine all of the areas between thedxyaaxes, will that give

you the value?...well, the absolute values.

Ohhhhhh, well is this a positive are@&gain, pointing to the graph)(pink)

Well, that’s a positive are@ointing to the graph).

Is that positive?

No...

It doesn’t matter, the question is not askingtf@ area under the curve,

it's asking for the integral, which could be pos#j negative or zero.
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Stinson: True, true, very true, so what are you going t@ do
Justine: Can we just find the area of all of them and duaeht up?
Stinson: Does that represent the value of the integral?
Justine: Yeah!!Between-10 and 6...

Stinson: Interesting (blue{while nodding and walks away)
Sam: | guess ndtaughing)

This interaction displayed the manner in Wmeany characteristics can occur
simultaneously. Again, illustrating how the colarg interwoven. Walking away and
saying ‘interesting’ displayed agency. While | wbbave easily shifted Justine’s and
Sam’s thought processes by telling them the erfrtimear ways, choosing to remain silent

as they discussed the task was my way of engalgerg th more inner group dialogue.

The next vignette illustrates that many tiroae characteristic has to be intermingled
with another. In reflecting, | realized that mypéanations are not always as | intend.
Kelsey, who | would classify as my greatest chajeem terms of promoting critical
thinking, was somewhat perplexed by the task. | 8ngaged in dialogue with her group
provoking mathematical thinking. As | reflect, reatialogue could have aided her in

understanding the task better. Or better explanstabout the task would have helped.

Perplexed Kelsey

Stinson: So you figure it out yet?

Kelsey: Subtract the integral?
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Stinson: Subtract the integral?

Kelsey: Yeah, this plus this, minus this...

Stinson: You say subtract the integral, do you nedoiract the...

Carol: Area

Kelsey: Like, | mean the integral of this, plus itegral of this, minus the

integral of this...

Stinson: Yeah, but what would that integral be?
Kelsey: Exactly!!! That!!!
Stinson: What would that be...that area...So, you ayeng what? What would

you do with this, this and thatpointing to the three areas)

Sid: We were thinking about adding these two togethdrsatracting this.

(Pointing to areas above and area below)

Stinson: Ok (walks away)

Kelsey: So, | should be able to find the functromfthe diagram?

Kelsey’s question caused reflexivity occur during the activity rather than aftehad
to ask myself if | explained the objective of ewatlng an integral in terms of area well

enough. So, | made some clarifications.

Stinson:
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(using fingers to denote quotation mark¥), you don’t have to
know what the function is and you gotta keep thamind because you
will see many problems where you are just giverdtagram. You don’t

need to know what the actual function is. You doave to find some
x?+x+5 or somex?-y?=7. You don't have to know what the function

is. The function is represented by the graph. OK...

| felt the need to reiterate that poignant pointresstudents worked on the task. | had to
do an immediate assessment of my actions becauke néed for some of them to try

and find the function. This vignette also illusésthe worth of my videotaping myself
for reflexivity. The erroneous equations givemiy clarificationsx” + x +5 and
x? —y? =7are not functions at all. This indicates that &cllitate learning | need to

really think about my thinking.

As | navigated among the groups, Rebecca summuoyeaksistance. The

students were making sense of the task which ibatakion, and | wanted the dialogue

to continue.

Rebecca: What we are confused about is if thesense area above and below do
we disregard the area below the x-axis to repres@mintegral?

Stinson: Not disregard...

Rebecca: Take the absolute value of it? Wait'tdu were telling us before lunch

that when we are using an integral f(x) has to keater than zero.
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To represent quote “the area under thevelirright? But, here you want
to represent the integral from -10 to 6. Now, sah#hat is under the x-
axis so what do you have to do to represent tiidhat did | say about

when the integral actually represents the area urle curve?

When f(x) is positive.

When all of f(x) is positive right. I$ @l that positive{pointing to the

diagram)

No

So, would the integral represent all @ftthrea?

No...

So how are you going to represent thaaare

Do the inverse...l don’t kn@aoking frustrated)

So, what do you know about these two ai@afting, pointing to the

graph)

They are above the x-axis.

What do you know about the area?

It's below the x-axis.

So, what are you going to do with them?

Make the one below negative.
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John Thomas: Add the two above and subtract thebelov.

Stinson: Why?

John Thomas: Because that represents the integfal can’t just say add the areas

because all of the areas are not above the x-axis.

The questioning, conjecturing, agreeing or disaggeamong the students led many to
understand the concept. The interaction compeltoragree with the article ‘Never Say
Anything a Kid Can Say by Reinhart (2000). If #tadent can say it, | don’t need to.
The student gains a sense of accomplishment whyamgs& When | do refrain from
speaking, agency can foster great dialogue. Tdasashows the interwoven nature of
the colors. | was able to foster discourse thrahghuse of agency. Sam’s explanation
taught me a great deal about agency. | learnadfth@st allow the students to reason

and dialogue, they will reach wonderful conclusions

Sam’s Explanation

Sam: You want to see our answer?

Stinson: What is it?

Justine: We can't decide.

Sam: I've decidedA look of confidence on his face).

Stinson: What have you decided?

Sam: I've decided that these two are posifp@inting to the areas above the x-

axis)and this one is negati\pointing to the one below the x-axis)
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because how can the integral of f(x) sometimesegative if there were

not parts of the curve that were negative. Do ynderstand that | am

saying?
Justine: WhatZlooking at me)
Stinson: (laughs)Yes, | understand but you have to make them uraherst

(pointing to Justine and Ruth because they lookedused)

Sam: (directing the conversation to Justine and Ruith) know how he was

saying that the integral of f(x) could be negatigt...

Justine: Uh huh...

Sam: So, how could the integral of f(x) be negativhére weren'’t parts of the
curve that had an area that was ‘negative’? Ifrgtleéng is positive, then

the integral of f(x) could never be negative.

Justine: Oh, I understand it in those terms(red).

| marveled at the confidence with which Sam exméithe concept to the
members of his group. The episode showed me heoestoain myself because students
can really communicate with each other effectinaig in a language that they
understand. | could have given the explanatioh$aan so eloquently stated but why
should I...he did, and so can many other studentgu#t remain quiet or ask the correct

guestion.

They are getting it!!! They are getting it!!! Rnoting dialogue requires much

thinking about questioning before and during thecpss but it is worth it. Making the
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curriculum meaningful and promoting the discouesguires me to critically reflect on

my practice. Learning becomes more meaningfuttferstudents because they feel

accomplished by using their minds in a construathaner. Jessica’s group felt that

sense of achievement.

Jessica:

Stinson:

Jessica:

Stinson:

Shena:

Stinson:

Group:

Stinson:

Jessica:

Shena:

Stinson:

Shena:

Jessica’s Team Triumphs

We had some questions, which were...Cao teatf

Do what?

Just add these two areas and subtracttiea?(pointing to the diagram)

You mean can you mathematically? When does thgraitrepresent the

area under the curve?

Whenf(x)=0

Whenf (x)=0. Is all of this area above the x-axis?

No...

So, can | take all of these areas andthdth together and say that it

represents the area under the curve?

But you didn’t ask us for the area untiercurve.

You asked us for the integral which candgmative.

Yeah, but the integral represents the aregder the curve if f(x) is what?

Greater than or equal to zero.
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Nick: But this says find the area under the curmdhos interval.
Stinson: No, this says to find the value of f(x}lat entire interval.
Nick: So, it wants everything.

Stinson: Exactly, so what?

Jessica: So, we do need to subtract.

Stinson: What?

Jessica: The negative...

Stinson: Because there is a difference betweemtégral...
Jessica: That's what we had a question about...

Stinson: Ok

Jessica: Since you asked us for the integral arigusb the area under the curve,

you want the whole thing, not just the positive(m@)(Stinson nodding)

Stinson; Exactly, exactly!{Gives Jessica a high five)

Jessica: Yeah team!!!(orange)

The dialogue with Jessica’s group led them to atetstanding of the concept

and a sense of accomplishment in their abilityesson and reach logical conclusions.

| then took authority for deliberation. | wantedrhake sure the students understood the

meaning of what they had done.
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Stinson: Ok, now, so, with all that you've donetegral verses area under the
curve. Now, with this you had some area belowkthgis. What did you

have to do with that?

Class: Subtract...

Stinson: Why?

Sam: Because an integral can be negative.

Stinson: (laughs)Yeah, an integral can be negative.

Shena: To include everything.

Stinson: To include everything. Now, let’s go bexcK (x)= x. Give me an

integral, INTEGRAL, such that when | do it geonwatity, | will get O.

The integral of x from what to what such that ll\gét zero.

Julius: From-2to 2

Stinson: -2 to 2. The value of the integral wdugdzero because the area below

and the area above are what?

Class: Equal

At this point, | sensed a need to probe Kelseylasktime to make certain that she

understood. | questioned her to determine if slvethe big picture, deliberation.

Stinson: Using that same one Kelséy x )= x such the value would be negative.

Kelsey: Is that the one that we did from zero teg@
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Stinson: Yeah, but | want some limits such thathwie find the value

geometrically it's going to be negative.

Kelsey: | really don’t understand.

At this point, | could have simply explained to Key what | wanted her to know,
however, | felt that her seemingly lack of undangiag was caused by nervousness. So,

| proceeded to continue the dialogue.

Stinson: Ok, we found the value of the integraifi@to 5 right?

Kelsey: Yes...

Stinson: The value of that turned out to be what?

Kelsey: 2—25

Stinson: Ok and all of f(x) turned out to be where?

Kelsey: Above the x-axis.

Stinson: If the integral turned out to be negatwbgere would the geometric shape
be?

Kelsey: Below the x-axis.

Stinson: So, give me some limitéx ) = x, something to something such that I's

going to be negative.

Kelsey: Like-2to 0
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Stinson: Ok, give me some limits such that it s1\gao be zero.
Kelsey: -210 2
Stinson: Ok, -2 to 2. Now, give me one such th&, l.@ant an integral such that

| have some area above and some area below, bwatbe of the integral

will be positive.

Kelsey: That means there is more above than béfolass applauds her)
Stinson: Whoaaaaaaaaaa...................

Kelsey: -2t04

Stinson: Yes, yes, yes

Kelsey got it by my continuously questioning hécould have done what | did
during some previous years of teaching which waddnd at the board and directly tell
her. But would she have gotten as much from thigatéon as the dialogue? | do not
think so and the students have indicated so im twenmentary. It is because of my
belief as to how students learn mathematics thaideytity changed from the lecturer to
the facilitator through promoting discourse richsaad opennesd-dowever, the
promoting of discourse richness and openness cmillave occurred if reflexivity and

deliberation were not evident.

Performative and structural principles were revealeout my identity through
the observation of the lesson. In addition touigeo, the coded student commentary
alluded to the structural principles of my identiffhe students were asked the following

guestions about Task #1:
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1. What happened in class to help you understandaheept of integral?
2. What happened in class to help you understand wieeimtegral is the total area

under the curve?

The structural principles alluded to in the studecbmmentary were discourse richness
and openness, dialogue and dialogic curriculum,dstitheration. Comments made

which are characteristic of promoting open commatmn between learners were:

My classmates attempted to explain it to me (red)

My two partners explained it to me

Small groups

Other classmates reaffirmed my findings (pink)

Group Activities

Applying it with classmates

Discussing with my classmates

In groups

A group to work together to figure out

Engaged learning

Group experiences

One of the most poignant comments made in this \aees *

™ Lipka and Brinthaupt (1999) would attribute tlmemment to
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children learn by absorbing who you are, not by mermg what you say to them. This
comment spoke volumes to me as to whether promatingnunication among learners
warranted the time and effort necessary to accamiiili This comment indicated “yes, |

should.”

As indicated by the videotape, my identity as dhmmatics teacher promotes
guestioning, listening, answering and agreeinguclirally, my identity dictates that
students should be questioning me as well as gheh im the learning process. The

student comments indicating this environment egigtefacilitating their learning were:

Asking questions out loud to the teacher

Sharing answers and find out what we three dickckfitly or the same

| was not told, | was able to discover

Consulting with my group members

Being able to get feedback from classmates wadui€[gpnk)

| was forced to explain my reasoning

Viewing my thoughts

Consulting

In-depth discussion

Allowing the student to solve our own problems wgthidance
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As | facilitated students in this task, | felt titliberation, which is making the
curriculum meaningful, prevailed due to the conjees and explanations of the

conjectures contributed by the students. Comnugnsting deliberation consisted of:

| learned the relationship between derivativesiatefrals. It's like addition and
subtraction. They're just opposite of each other

Finding the area by geometry, then reworked itgigiegration, | was able to
understand the concept better

Related the integral to area

The way in which | was challenged to figure it owself allowed the concept of
integrals to stay in my memory better than if tresyust spoken to me

Learning the concepts of integral is easier to dbsden | understand where everything
comes from and why it works, not just that it does

The last comment was a “wow” for me because nearthat making the
curriculum meaningful helps the content reside waitudent longer and provides more
of an incentive for the student to learn rathenthey just telling. My desire is that the
students will answer their own questions throughdialogue. This is why critical
reflection is so important in determining what agpef a lesson worked and did not

work.

The principle of reflexivity occurs as | refleat the setup and implementation of
the task. | determine what went well and what ddog improved. In observing the
videotape and in examining the student commenthrigund areas that could be

enhanced. For example, there were times | shoal& employed agency more, even
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amidst the promoting discourse richness, and Il There were times when |

possibly commented more than | should have.

The other question from Task #1 was: What coulceHzeen used to help in your
understanding of integral and area? The one thieame the student commentary in
answering this question was a desire for more el@snp Reflecting on the
implementation of the task, the use of more examptrild also have sparked more of a
dialogue about the value of the integral relativé there was more area above the x-axis
than below. More examples could have given thdesits a better feel for the objective
of the task, and assured them that they did nat teeknow the equation for the function.
Even in my reflective journal, before looking atthtudent commentary, | wrote that |
probably could have used more examples. So, tbeeps of reflexivity worked in

conjunction with what the students needed.

Task #2
As a classroom teacher, | often ask myself, “Anth@re you consistent?” If |
am, then my identity should reflect that consisyenicshould exhibit at least some of the
principles each time | facilitate learning. My t@& many colors is a constant piece of
my apparel. Enactment is the principle that intisahat | exemplify the principles of
my identity which means | am consistent, and davenon my coat. In the setup and
implementation of Task #2, | examined the suppgrtiata to show that my identity is

indeed a coat of many colors.
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Figure 2.Diagram for Task #2.

Before | began the setup and implementation ok #&s | wrote in my reflective
journal, “Let’s hope they can bridge the geometignponent of inscribed polygons to
approximating the area under the curve using ihedrand circumscribed rectangles.”
For Task #2, the students were to approximaterte @nder the curve using inscribed

and circumscribed rectangles (see Figure 2).

The students entered the room and | took autharityinstructed them to arrange

themselves in their respective groups. My setup. wa

Stinson: Ok, remember yesterday; when we talked about ipsdriectangles . . .
remember we talked about it being between the camdethe x-axis, and
circumscribed being above it. You've gotta remenigait that means.
Before you, you have a task where you are gonna twaapproximate the

area bounded, given a certain region, given a dariaterval (purple).
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You’re gonna have to figure out what to do with twa talked about
yesterday. Remember the partitioning and what tiedns. With that in

mind, turn over the task and begin.

The interest with which they began workimgumght reassurance to me. They
immediately began discourse richness and openmesgdialogue about the task. | went
about facilitating as they worked. Dialogue wagptayed for much of the beginning of
the task because of the dynamic questioning anduptive interchange among the
students. The interaction between me and the stsidaused reflexivity because |
recalled the occasions previously in my practiceen direct instruction, recitation,
superseded dialogue. Oh, what lack of faith | @tbim my students. Or was it a lack of
faith in myself to engage in the dialogue. Whealatjue occurs, students will ask
guestions which requires that | ask question téfaicktheir thinking. The agency

exhibited during Ruth’s desire for my validatiomcguainted me with the phrase ‘silence

is golden’.
Dialogue and Remain Quiet
Ruth: Mr. Stinson, oh, do you have the right am8we
Stinson: Do I(a look of bewildermentjo you?
Ruth: Well, I know you do. We found the actuabarsing integral on the

calculator and they are not the same. | mean Wkiieey are not going to
be the same, but the actual area is less than whapproximated is less

cause you're not taking up all of the space.

Stinson: Right, now.
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Ruth: So, we were just wrong?
Stinson: Probablylaughs)So, what did you come up with.
Ruth: 15
2
Justine: Am | making a math error?
Stinson: (Looks at work as Justine looks at her work, bugsdoot say anything).
Justine: Oh, this should be a negative 2. So, that's plu8 (she laughs).t's 9.3

(she says to Ruth)
Stinson: (Smiles and walks away)

| learned a great deal about myself from thisrad8on. | learned that | can
remain silent and student learning will occuredrined that students can be their own
best monitors of their progress. What a changa fitee way | thought previously.

As | facilitate student learning, | want the stats to connect the concepts,
deliberation. This vignette illustrates how a smidcombined the notion of evaluating a
function for a value of x with finding the height@rectangle. Steve connected the fact
that finding the height of the rectangle amountedubstituting the x coordinate into the

equation for the function. Through dialogue, hedenthe connection.

Steve’s Making Connections
Stinson: Now tell me, using this interval, whichnp@f the interval would you

substitute in to find the height of that rectangle?

Steve: Which point?
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Yes, which point between 0 agnd Which point would you substitute in?

| su bstitute%

You did, s@eaning over looking at the work) find the height of this
rectangle(pointing)0 or %did you substitute to find the height of this first
rectangle?

Huh?

This rectangle starts at 0 and ends;raight?

Yes

So, which point, O ezjifdid you substitute in to find the height?

lgotl...

How did you get 1?

I have no clue of what you are asking.
(To Steve)So how did you find the height of this rectangle/
| brought it up

What do you mean, you brought it up?

It tells me how high it went
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And did it touch the curve?

Yes

Ok, this point where it touches the cutwes it have an x and y

coordinate?

Yes

How would you find that y-coordinate?

Substitute in .5.

Substitute in .5 into what?

It would be 1.25

Ok, so | go back to my first question.whieould you find the height of

the rectangle?

Substitute in O.

Ok, substitute in 0. Ok, how would yad the height of this rectangle?

(Pointing to the diagram)

To keep from having to eyeball it?

Uh, yealichuckling)

Ohhhhhhhhhhhhhhhhh!!! That's what I've bdeing (laughs)
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Stinson: Now, between 0 anzlthich point of the interval is the 0, is it thehig

most point of the interval or left most

Steve: Left most
Stinson: Betwee% and 1, which point would you substitute in?
Steve: 1
2
Stinson: Which is which point of the interval?
Steve: Left most
Stinson: Now, let’s look at this sifieointing to the other side of the graph)

Between -1.5 and -2, which point of the interval yu substitute in?

Steve: -1.5

Stinson: That’s what point of the interval?

Kelsey/Steve: The right

Steve: | think | know where you are going with .thisit’s to the right of the y-
axis, we substitute in the left point of the ing¢and if it's to the left, we

substitute in the right.

Stinson: Huh, hulgsmiles)Interesting. Well, what is this curve doin@dinting to

the graph)
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Increasing.

So, what is it doing hergdinting to the graph)

Decreasing

So, what can you come up with?

So, when a line decreases you substitutesinght most point of the

interval...

Curve...

And when the curve is increasing, you switstin the left point of the

interval.

Ok, so when the curve increases, youitutiesin which point of the

interval?

Left

And when the curve decreases you sulestituthich point of the

interval?

Right.

Good, now you might have to explain that...

This interaction taught me just as much as it dev& When the learning is

linked together, the understanding is increasdaddehts can discern for themselves the

correctness or incorrectness of their answers thiglrcorrect scaffolding from the
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teacher. The student is then able to transfeledm@ing to others in the learning

environment, as Steve did.

Stinson:

Steve:

Steve’s Transfer to the Class

Now, it appears that everyone is donevesyou were going to explain to
the class about which point of the interval to heeause this is critical

with inscribed.

So, when the curve is decreasing, we sutlesiit the right most point of
the interval, and when the curve is increasing wlessitute in the left

most.

Steve’s explanation guided the class to the bigg#ure of the concept. The

students were then able to connect the concepisrofative to a curve increasing and

decreasing. The dialogue led to deliberation. ilghe overlap of the colors of my

identity was shown.

Stinson:

Ruth:

Stinson:

Ruth:

Stinson:

Keep in mind that you don’t have to hénediagram to determine if the
curve is increasing or decreasing. What else dolyave in your toolbox

to determine that?

Sign chart!!!

Who7Tlooking bewildered)

Can we use the sign chart?

Oh, ok, right, which is finding théhands open and arms outstretched)
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Class: f'(x)

Stinson: Right, the derivative, That's another way can determine if the curve is

increasing or decreasing, using the derivative.

Even though constructing my identity was thoygtatvoking, difficult and
continuously evolving, my identity helps me undanst why | do what | do as a teacher.
| have a better understanding of my practices amygl Mhave made the changes | have in
facilitating student learning. My characteristacssa teacher shape my activities and

interactions.

Task #2 Part Il

The dialogue, deliberation, agency, and discowese apparent as the students
navigated through the second part of the task. sfindents were to approximate the area
under the curve using circumscribed rectanglegausof inscribed on the same diagram
as Figure 4. The open communication among theegtsdvas great. They were able to
transfer the discussions of Task #2 Part | tophis. The structural aspect of my identity
resonated as the students questioned each othereaadble to agree and disagree with

a sense of purpose. | promoted discourse ricrares®penness with Jessica’s

explanation.

Jessica’s Explanation
Stinson: Ok, Jessica tell me how this was diffefremh the inscribed rectangles.
Jessica: Um, this is different in that when theveuis increasing on the inscribed,

we used the left point of the partition, whereathwircumscribed we used

the right point of the partition. And when it isateasing, it's vice versa.
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The student commentary from both parts of Task#®led to the atmosphere of

the classroom during the implementation of the.taBke questions were:

1. What happened in class to help in your understanadinnscribed and
circumscribed rectangles?
2. What happened in class to help in your understandgimch point of the interval

to use to find the height?

The comments were

Small groups
Our groups
Group members
Did the tasks in our groups
| was called upon to explain
Small groups
That is why working in small groups is so helpful
My partner
Conferring with my partners
The group
My peers showed me
| listened to my peers
The diagrams and drawings that were shown
Watching someone draw the rectangles and thenrfgeipe draw them

The visual representation facilitated by knowingahhpoints to start with
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Continuing to build on what we learned the previdag helped my understanding

When | could see the rectangle, | could determihere the height should be

These comments indicated that discourse richmessenness occurred and
dialogue provided insight for the students whenkivay the task. The statement, “the
visual representation facilitated my knowing whptints to start with”, revealed to me
that deliberation was at work helping the studemi&e sense of the curriculum. The
students connected the geometry to the calculhsoufh their dialogue, they convinced
each other of the connections. | observed theestisdeasoning together and monitoring

their own progress as they worked through the task.

Task #3

The narrative on Task #3 illustrates the use afyrad the colors of my identity.
As | reflected on the task, many of the principhese utilized. While in the reflexivity
mode of thinking, | too was in deliberation anddhizing modes. | wanted to make
sense of my facilitation with regards to making tle@cept of Task #3 relevant for the
students. Observing the implementation of the taskeven in my reflective journal
writing, | relinquished all elements of pride. elatized through reflection and observation
that | failed in the facilitation of the task. Aseflected and watched the video, | felt a
sheer sense of vulnerability in revealing my falas a facilitator. The objective of the

task focused on the students’ deriving the fornfiotaevaluating a definite integral for

the diagram in Figure 3y = x> on the intervaf0,4] .
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-10 5 5 10

Figure 3.Diagram for Task #3.

This task required more intuitive and abstraatkhig on behalf of the students.
Therefore, my facilitation required more in-deptiegtions and insightful scaffolding. |
did not provide either. As I reflect, | also cede that | lacked the necessary questions

to help my students understand my desired leamiigome for them. For example, in

b n
the formula for evaluating the integrﬁlf,(x)dx: lim» f(x)Ax, | failed to ask the
a n=ia

poignant questions in helping the students undedsiae implication ofn — oo (n
approaching infinity, no limit) with reference toet number of rectangles arfc()g). I
facilitated the students to the point that theykrnlee more rectangles drawn from Task
#2 the better the approximation of the integraf {fx)> 0. However, | found the

abstract nature of the concept beyond my abilityuinle the students to a conjecture

aboutn -  without actually just telling them. Consequentg my questioning



84

techniques waned, frustration ensued for the stsderd me. Note the exchange that

occurred.
Frustration

Stinson: Now, keep in mind this is really represgnthe actual area under the
curve, that is iff (x)= 0. This is what we call a Riemann Sum, which
means, and you have to understand this too, whenogbculator finds
the area, when it calculates that integral, if f(g)positive, this is what it is
doing, ok. It's actually taking the limit of alf those things. So, you have
to keep that in mind because this represents tea ander the curve,
when f(x)=0.

Kelsey: What is Rie-----what?

Rebecca: How do you spell that?

Stinson: Riemann Sum, that’'s what it is called.

Jessica: Yeah, how do you spell it?

Stinson: Write that in your notes, RIEMANNpelling it for the class)

Jessica: Are you sure you'’re saying it rightth a frustrated tone)

At this point | knew my further discourse would pp@ntless. My desire for
discourse richness and openness or dialogue hsipatisd. | needed to reflect on what |
lacked in the setup and implementation of this.tdstould not fault the students because

of my ineptness to guide them through the task gitbstioning which should have
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stimulated their thought processes and helped timeierstanding. Consequently, | was
unable to foster the principles of my identity winiwould have brought the lesson to
fruition. | resorted to a method that is the dna&stis of my identity, which is the telling
approach. | told them the formula and how to wititeDisappointed in myself, |
concluded the lesson with much reflecting to domly journal | wrote, “lesson failed
completely.” This moment revealed another vulnkraboment in writing this
autoethnography. It is not easy as a mathemaaher to admit my incompetence in
facilitating this task. As I reflect, | should reanticipated the questions and the
frustrations of the students. | should have neged the term Riemann sum.
Understanding this concept is beyond the scopkeotburse and the students’ level of
understanding. If the students can approximatatea under the curve using a left or
right sum, that should suffice for this coursealdo reflected on my incorrect description
of what the calculator does in computing the vatithe integral. The calculator is not
computing a Riemann sum, it is using Simpson’s talealculate the value of the
integral. | expressed concern in my anticipatedrigng outcomes but failed to properly
prepare for what | knew could have happened. tmow take all that occurred with this

task and truly resolve to change the objectivéneftask of not do it at all.

Task #4
The journey of identity construction for this syucllminates with Task #4. This
task revealed principles consistent with thoseadkl#1 and Task #2. | describe how |

completed this quest for self understanding andegsional growth.
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The students enter and I instruct them to gettima groups. Previously, we
have discussed finding the length of a verticahsegt and horizontal segment without
using absolute value symbols. For horizontal segseve subtracted the left most x
coordinate from the right most x coordinate. Fertical segments, we subtracted the
bottom most y coordinate from the top most y camaitk. This task directs the students

to find the area bounded by two curves given theBgn of the curves. For example,

Let R be the region bounded lyy= 2— ¥ andy =-x . Sketch the graph

of R, set up the integral that represents the @iré& and evaluate the
integral. SHOW ALL WORK.

The students must find the limits of integratioatedmine whether to integrate with
respect to x or y, and decide whether to set upntiegral by subtracting the top minus
bottom or right minus left. Once the students sanup the integral, they can find the
area bounded by the two curves by using the Funat@ain€heorem of Calculus (FTC). |
give them the setup.

Stinson: Ok, now, keep in mind what we talked apesterday as far as area is
concerned. Ah, keep in mind with area you mudtyour limits of
integration, you must find those. You must sehagimit, keep in mind
how you are going to do that, whether you’re deghvith vertical or
horizontal and from there evaluate. Ok, turn oVask #4. And you don’t
need calculators with this.

The students began the discourse as | employeatyagen joyfully observed their

interactions.

Julius: Sam, what did you guys get?

Sam: E

6



Julius:

Sam:

Julius:

Sam:

Julius:
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What's your integral?
What's our what?

What's your setup?

The integral 02— X’ minus—x from -1 to 2.

Cool, that's what we got too...

| was elated at the sense of responsibility amdidence the students showed as

they navigated through the task. | was learninthag were learning. | was finding

comfort in my identity as a mathematics teacheacdepted my role as facilitator rather

than a “telling teacher”. | loved the spirit oframunication between student-student and

facilitator-student. The discourse richness amadbdue once again provided assurance to

me that requiring the students to critically thiakvithin the scope of mathematical

learning. The students can perform when questiappdopriately.

Stinson:

Class:

Stinson:

Class:

Stinson:

Kelsey:

The Class Responds

Ok, now what did you get?
9
2

So, how did you find the limits of intdgma?

Set the two equations equal to each other.

You determined how to find the top antbbmt How did you find the top
and bottom?

By substituting in a number between -12and



Stinson:

Class:

Stinson:

Class:

Stinson:

Class:

Stinson:
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Ok, by substituting a number between dlzanNow, remember in finding
the area between the two curves it's very importhat you set up the
integral correctly, as far as top minus bottom @ht minus left because if
your answer turns out to be negative what do yawkh
You did something wrong...

It really means you did what?

Bottom minus top...

Do you need the graph?

No!ll

No, you don’t need the graph, you mightti@a graph to look at what you

are doing.

The student commentary again contributes to mytigeconstruction from a structural

perspective. The questions for Task #4 were:

1. What happened in class to help in your understandirarea between two

curves?

2. What happened in class to help in your understandirsetting up the integral to

find the area? The comments were:

Our group discussions
Greater class participation
Fluent dialogue between all of us helped
In groups
Working in groups helped

Another student and | worked together
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Being able to hear others’ questions helps me asgleat | understand
| also asked questions
Graphing the two curves visually helped me to skatwegion we were examining
Diagram drawn

It was helpful that we learned the material the defpre because we had time to digest it

Identity Fosters Change

My coat of many colors identity fosters a deepeataratanding of the unrest
which resided in me earlier in my years of teachihfglt a sense of unrest because |
wanted to foster learning that was meaningful fgehtion) and engaging (discourse
richness). | read about practitioners who werelteg mathematics differently and |
thought, “Surely if they can change, so can I.”, Oilemember the days of strictly
teaching using recitation, seatwork for the stugesd a homework assignment for the
next day. However, as | read about other methbtsaching, listened to other teachers
talk about their practices and took an introspecgilance at my mission as a teacher, |
knew | wanted more for my students. As my identignged, my practices changed.
For example, | recall the days when all of my deskge in straight rows and | insisted
that my students remain quiet for the entire ctession. | compelled them to listen to
me recite mathematical facts and gave them algostto solve problems, failing to
determine if they had an intuitive understandinghef whys of the algorithm. | thought
that if | allowed them to converse with each othevpuld lose control of my class.
However, | learned that discourse richness andmgssncannot occur if the students do

not communicate during the class session. Notlemne be questioning and reasoning by
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the students. |realized that | had to changewvidne| facilitated learning. Akin to one of
the recommendations of the standards-based classtdm@d to listen more and talk less.
But that change also took time and effort on my fiaconsciously use metacognition in
the process. It dawned on me that the straighs mawnot produce any sense of a
mathematical talk community where students coultesideas with each other. In
promoting group work and discussion, | had to mawey from the arrangement of the
typical mathematics classroom. The adjustmentihdd made by me. | had to acquaint
myself with organized chaos. This meant that titb@ity was mine to make the
environment of my classroom adaptable for diffesgnictures depending on the
objective of the lesson. | should be able to havdents arrange themselves in groups
and then transition from that format to anothehwitt losing control of my class. That

also took time.

Now, | understand why | wanted my students to axtewith each other and why
| did not want to just stand in front of them imiiiag knowledge. Why should | stand
and tell students how to find the limits of intetgpa when finding the area between two
curves? If | pose the question to them, they ealinect the mathematics previously
learned to arrive at an answer. | now know thatgimy coat of many colors in my
classroom can engage students in dialogue andwlsEmuch richer than any recitation

| could render.

| also have a better appreciation for the staterfedr@nge is not easy.” One of
the difficult aspects of changing as a mathemaéasher, for me, was deviating from the
status quo. When | began teaching, | noticedrfaaty of my colleagues did ‘recitation’

teaching, gave the students some examples anchaddigmework. These colleagues
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were veteran and | thought they should be the ¢éxpethe field, so | thought | should

do as they did. However, the unrest continuedlaadolved that | was going to make
the changes even if it was difficult. | shall nef@rget the first time | changed my
classroom from the traditional straight rows. Q@tleachers looked in my room and
asked me what was | doing? | simply told them $wging something different. It took
courage to do it but the color of discourse riclsreasd openness dictated that | had to.
When students first came to my class and | askewh tio go to the board with a partner
to explain a problem, they looked bewildered. Whérst engaged the students in group
work, they were apprehensive and so was |I. Bwipiked. My identity as a
mathematics teacher did not occur overnight amdmsinuously developing, as
evidenced by the lack of critical thought about phenning and implementation of Task
#3. Changing my practices did not just happestaited out teaching mathematics with
the traditional methods in mind but | learned ttizinge can occur because change was
needed for increased student learning in my clasbanged because | saw a need to
change. | changed because | thought that therstsidbould come first. No, it was not
easy and | probably went through more than my stisda changing. But, | had to take
the courage to look inside of me and say that Iccdo it and | did. | started with a coat
of possibly one color but the identity that wastiarg within me dictated that | needed
more colors in my coat. | had to consciously maldecision to change my practices for

the sake of my professional growth and the grovitmyp students.



CHAPTER 5
THE JOURNEY: CONCLUSIONS AND IMPLICATIONS

Teachers’ personal experiences and histories arpi#ites that construct identity and
therefore influence their teaching (Moore, 2008 §56)

| have taught secondary mathematics for twentytgighrs and having done this
study, | could go for twenty-eight more, but with much more insight and wisdom! |
have heard many in my profession who are where inayears of experience say, “l am
ready to retire.” This study has done the oppdsitene. | am ready to teach and help
others teach!!! Knowing my identity as a mathewsteacher does give me a location in
the world of teaching (Danielwicz 2001). Knowing identity helps me understand the
experiences | have had and the histories | hold ey heart.

Writing my story has been the most difficult, yetvarding endeavor | have
encountered as an educator. | wanted to give \oitiee classroom teacher. | wanted to
tell my story of change and empowerment. Condtrgaeny identity was for my growth.
Telling my story was for readers who could takeaative role in my world, feel my
experiences and then reflect on, understand anel wdp their own lives (Ellis 2004). |
want to make a difference by telling my story.

This journey took me to depths of myself that | dat know existed. Never
would | have thought that | would discover so mablout myself and benefit from the
discoveries when | began. | now understand whyWwtat | do as a teacher. Having
taken this journey, | realize that my identity treshapes my being as a mathematics

teacher and drives all that | do from day to dayfasilitate student learning. This

92
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chapter concludes the journey with a summary ostagy, detailing the purpose, the
design, methodology, and findings. | then disdhesmplications of my study and

future research endeavors relative to my studyshatild be done.

Summary of the Study

Despite some gains, improving secondary mathemias¢siction is an area of
concern of the National Council of Teachers of Matltics (NCTM). Recitation, also
known as lecture, prevails as the practice of aghoicmathematics teacher in the United
States (Kilpatrick, Martin et al. 2003). Howevtre report of the NCTM Research
Advisory Committee 2000 indicates that the mathéahproficiency of students
increases when the practice of choice includes hane recitation. Therefore, changes
in instruction in the mathematics classroom shawalcur to improve student learning.

My study presented a personalized account of teetiseflective teaching as an agent of
identity construction and change. The intention waflustrate the power of reflective
teaching when constructing my identity as a mathmséeacher, and to show how my
practices changed as my identity changed. My sty designed to answer to question:
In what ways does a teacher’s reflection on mathiespractice facilitate teacher

identity construction and change of practice?

The study was theoretically framed by identity ttyeas it relates to teacher
identity construction. Constructivism and metadtgn supported the theoretical
framework. A qualitative research approach wasl tigethe study. The study was
conducted using autoethnography, a form of namaiikiting that invites and engages the

reader into the cultural experiences of the wiiigdlis and Bochner 2000). The reader is
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invited to relive the writer’'s experiences, ratt®n interpret or analyze what the writer
has written. The author writes in the first person

The literature review focused on reflective teaghas a process of self-evaluation
of one’s practices. | also examined literaturedamtity construction as it relates to a
teacher’s better understanding of self. Finalipvistigated the literature on
autoethnography, a burgeoning form of researchsipedks to a reader from the personal
perspective of the researcher. This study wasuwdnrd to contribute to the body of
research where teachers/practitioners are therodsa who write about themselves and
their work. This study was conducted to give “@jito the classroom teacher and
provide experiences that would resonate with thdee

For this study, | situated myself inside the cudtof my classroom. | reflected,
observed and analyzed the supporting data to earistry identity as a mathematics
teacher, and described how my practices have cdathgeto my identity. The
supporting data consisted of videotaped lessonsyadetup and implementation of four
tasks in an advanced placement calculus classefiective journal about the planning
and facilitation of the tasks, and student commgnelative to their perspectives while
performing the tasks. Their perspectives provitsdyht concerning structural identity
principles as outlined by Danielwicz (2001). Thdeotaped lessons, reflective journal
and student commentary were archived data reldes@dmy local school system for my

use in this study.
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Findings

The research question which guided this study Wwashat ways does a teacher’s
reflection on mathematics practice facilitate tesabentity construction and change of
practices? My findings indicate that there areesgwvays reflective teaching aided in
my identity construction and in describing how nmggiices changed due to my identity.
Reflecting on my practices allowed me to use tle®ty of Danielewicz as a tool to
critically sort through my practices for certairacacteristics of my identity as a
mathematics teacher. Reflection permitted mewe groice” to the classroom teacher in
describing the process of applying theory to pcactiCritical reflection facilitated in
constructing knowledge about my practices througtearetical lens. Reflection
facilitated in my identity construction through thse of multiple sources, e.g.,
videotaped lessons, student commentary, memorymngneéflective journal. Reflection
allowed me to delve into my memory to recall andalidbe how characteristics of my
identity brought about changes in my practicesfleRgon enabled me to utilize the
opinions of those whom | teach. I think it almospossible for a teacher to construct an
identity without some type of feedback from thedgtots. | do not think this study would
have been as complete without the commentary frgnstadents about their learning. If
the purpose of facilitation is student learninggrth feel obligated to ask those | am
facilitating how well they are learning.

Critical reflection has taken me deep into who lasra teacher and who | am as
an individual. Before embarking on this journey@flection and identity construction, |
really had no idea of my destination or the medregrving there. This study has

revealed the core of who | am as a mathematichéeand has caused me to look closer
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at myself and others in my profession. My jourhag propelled me into a deeper
commitment to the cause of facilitating learningaimore meaningful way. This study
has strengthened my metacognitive abilities wheilitfaing learning. Now that | have
constructed my identity as a mathematics teachefldct more about my practices,
endeavoring to improve student learning. Thisneyrhas affected me more than any |
have taken in my career. Constructing my ideragya teacher has given me a deeper
consciousness about teaching, even after twenty-gegrs of teaching. | now think
more about my techniques, plans, strategies ardaictions. My quest for identity as a
mathematics teacher navigated me to DanielwicD912 work about teacher identity
construction which provided the vehicle for trawegsthe terrain of the supporting data.
As | examined the videotapes, student commentatyeiftective journal |
compared the characteristics of each of the priesipf teacher identity construction to
each of the data sources to determine how eaclprmgaent. Each of the supporting data
sources provided elements of some of the princigtesbrought me to a greater
appreciation for the availability of the sourcesl &ime worth of each source.
Understanding the characteristics | possess agteematics teacher, helps me become a
better teacher. If there are characteristicslthassess that prohibit student learning then
| can work on changing those. If there are charégstics that | possess that contribute to

student learning, then | should retain those.

Conclusions
In Chapter 1, I laid the foundation for my studyibglicating that secondary

mathematics teachers need to employ more pedadoegpbmiques than recitation
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because research shows that students learn béttterasied techniques. In this study, |
have described how | progressed from a one dimeaktieacher to a multi-dimensional
one. |discussed the ten principles which comsgtiteacher identity development as
proposed by Danielewicz (2002). The principlesriaflsummary, and the color assigned
to each are provided in Table 1. As | analyzedvidleotaped lessons, my reflective
journal and student commentary, | constructed rewntity using the principle
descriptions outlined by Danielwicz (2002). | cotmded transcriptions from the
videotaped lessons. | also color coded the stuttenmentary and my reflective journal.
| looked at the color coded data along with my manoe constructing my identity.

After my analysis, | describe my identity as a neatlatics teacher as a coat of many
colors. | describe my identity as a coat of maolpis because my practices now involve
more than recitation as a means of facilitatingrigey. 1 now promote discourse. |
remain quiet as my students converse with eaclr twheach conclusions and solutions.
| question my students to engage them in critiedlanalysis rather than simply telling
them an answer. | now critically investigate thethods of subject delivery and the
continuity in the delivery. | now ask the questitiDoes the subject matter make sense
and is it meaningful?” My identity now consiststbése elements which are far distant
from my beginning practices as a mathematics teachige many colors of my coat
represent the multi-dimensional aspects of my pegiagl techniques. My study
describes how | started as a teacher with a coa@fcolor but changed into a teacher
with a coat of many colors through continual depetent and a conscious desire to
improve as a teacher. My study reveals how | empeaveyself to change as a

mathematics teacher and articulates the process.cdlors of my coat and the
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characteristics represented are: red-discourseass) pink-dialogue, orange-
deliberation, yellow-reflexivity, green-theorizinglue-agency, and purple-authority. My
coat is made up of the colors of both structural performative principles.

My identity speaks to how I facilitate learning,damy identity indicates the
atmosphere of my classroom. My identity constarctias shown me how my practices
have changed since | began teaching. My appraatdathing shifted from teacher
focused to student focused. | changed from thetlgttelling approach to allowing the
students to find their way. Had | not done thigdgt | would not have received
comments from my students like “I prefer figuringput myself rather than just being
told.” My practices have changed because | haygared in both content knowledge
and pedagogical knowledge. | feel more comfortabigaging in mathematical dialogue
with my students. | now possess the content kndgddo scaffold student learning that |
did not possess earlier. This study showed mentlyathange of practices encourages
learners to critically think more, which is not alys easy. | have learned through this
study that my students can think critically if givéne proper question as a prompt. | am
glad | have changed my practices because | feehtbee conceptual learning is taking
place in my classroom. By using autoethnograplugeld the theoretical frame to
construct my identity and was able to tell my stivom a personal perspective. The

process of delving into one’s self is not an easy lout a most productive one.

Discussion
When | began this journey of identity constructibhad no idea how | would

construct my identity but | wanted to constructTihe literature review provided details
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of how other teachers constructed their identitidswever, the context of their study
was not the same as mine, so | researched momay kearch for a foundation, | read the
bookTeaching Selves: Identity, Pedagogy and Teachec#&idn by Danielewicz

(2002). Her book presented a framework for whighstudy could be based.

When | videotaped the lessons of the setup andeimgahtation of the tasks in
advanced placement calculus, the intent was sitopgbtyovide examples of facilitating
learning to other teachers for professional develept. However, when deciding on my
research topic, | chose to use the already videotégssons because | felt that my
identity should be revealed regardless to the febsing taught or to what class. | was
overjoyed to find the booKeaching Selves: Identity, Pedagogy and Teachec&idn
because it indicated that others were also disegdsacher identity in conjunction with
facilitating learning and the importance of knowimge’s identity as a teacher.

Even after twenty-eight years of teaching, | amticmously seeking to improve
my practices. But, | found validation in knowirftat | possessed some of the identity
characteristics discussed by Danielewicz (2002)aihed a sense of satisfaction on the
one hand that | promoted some of the principleswéter, | rejoiced only momentarily
because other principles are not present in mytilyesuch as collaboration and recursive
representation. My coat is void of those colors.

| attribute the absence of these principles tagbktion that still prevails in the
arena of some classroom teachers, including mexéicplarly at the secondary level. In
order to collaborate with other mathematics teagHdrave to remove myself from the
confines of my domain and enter into the domaiotbérs to gain knowledge and share

knowledge with them. This is another area whetaenability rears its head for
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teachers. As teachers, we have been in isoladiosdf long that we have a defense wall
up when any adult steps into our domain. We aiadbf the lens of bashing or finding
fault. As ateacher who wants to improve, | haveé willing to share with other
teachers and let them share with me. As | collaieomore, then | represent myself to
other peers. They see me for my identity and ktisem for theirs.

This study of identity construction makes me reahzy strengths and weaknesses
as a mathematics teacher. | can only hope that tegachers are willing to take the same
steps that | have taken in an effort to improveérution. This journey has really opened
my eyes to my identity as well as to the identitpthers. As department chairperson at
my school, | am required to do observations oftdaehers in the department. The
findings of the NCTM Research Advisory Committee aue in my school. For the
most part, when | observed | saw teachers doingt&®on”, giving the students some
problems at their seats and then make an assignméetprinciples proposed by
Danielewicz (2001) are so apropos for teacherswadnat to grow in facilitating student
learning.

After this challenging but wonderful experienceahnot fathom mathematics
teachers desiring to improve their teaching prastiwithout knowing who they are as
teachers. Critical reflection and the viewinglodit own teaching should be a
component in the process of mathematics teachmmg their identity. | think when
teachers view themselves teach, they are more tgep a possible need for changing

their practices.
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Implications

The implications of my study are far reaching. toying classroom teaching
starts with the teacher’s desire to improve. Alea's desire to improve is predicated on
the fact that the teacher wants to further devamp teacher. | conducted my study
because | saw the need for improvement in my tegclaind | wanted to give voice to the
process. If given the opportunity to view themsslteach, | think most teachers will see
a need to improve and my study provides a meansdioig that. Therefore, | think
mathematics teachers should be strongly encoutagedeotape themselves teach and
critique their own pedagogy, even though the precegquires vulnerability and is a
humbling one. The opportunity to improve shoulertloe given to those who want to
construct their identity as mathematics teachemnfwove their teaching.

My study beckons secondary mathematics teachermatitematics educators to
rethink the use of reflective teaching and the ti¥goactice construct relative to teaching
mathematics. For my study, | took a theoreticaife to construct my identity as a
mathematics teacher and conveyed how my identaydirt about changes in my
practices. The implication here is that other sdeoy mathematics teachers can take
Danielewicz’s theoretical frame or other theordtfcames to critically reflect on their
practices for improvement and identity constructiofrom the research presented in my
study, it is clear that there is a need to addhéattaditional method (recitation) of
teaching mathematics at the secondary level. Ghasigoccur when mathematics
teachers envision themselves as the caretakengiofaractices and seek to
examine/improve them. My study shows the empowatrokone’s self to enact the

examination and change of their practices. laddia theoretical frame to construct my
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identity which | call a coat of many colors. Otimeathematics teachers can too examine
their practices to determine if their identity danclassified as a coat of one, two, three
or many colors. My study has implications for chiaig the ways mathematics teachers
take ownership of examining and changing their jozas from teacher focused to student
focused. My study has implications for mathematigeschers to develop a multi-
dimensional pedagogical identity through the usestiéctive teaching.

| think my study reaches out to teachers in aktigi;mes. This study was
specifically about me, a secondary mathematicheracHowever, the ramifications
extend to any teacher wanting to improve theirtcr@fritical reflection and identity
construction should be done by all teachers to avpinstruction thereby improving
student learning in any discipline.

My study also has implications for education progsat colleges and
universities. | did not receive any training abkmbwing who | was as a teacher in
undergraduate school. | think it is critical tipa¢-service teachers understand their
responsibility in learning about themselves astieex If | had known about
constructing my identity as a mathematics teack&rb entering the classroom, on that
first day, | would have been more prepared. Somuld institute Danielewicz’s work in
the teacher education programs.

Another implication of my study reaches to entiepartments in a particular
discipline. Many times there is a great differemcéhe pedagogy of individual members
of a department. If department members construbteid identity, | wonder if there

would be extreme differences in the identitieshef teachers within the department. In



103

so doing, students could be assigned to specdihiers because of the teaching identity
of the teacher and the learning style of the studen

Another implication for my study deals with thefdrence in much of the
pedagogy at the university level and the seconldamsi, especially in mathematics. |
teach part-time at a local university and | nowenstend my desire to break from the
standard way of instruction at the university. Mgntity does not match the identity of
the majority of the instructors in the universigpartment. |1 now know that my identity
encourages interaction among the students. Howat/gre typical university,
mathematics classes are taught in the traditie@@ation manner. My study has
implications for change even at the university legeto how mathematics is taught. |
understand the constraints on time and materiand@ds to be covered, however, small
increments of student interaction could be helpfudertain mathematics courses.
Courses in which there are future mathematics sxacdhould greatly consider such
modifications.

A last implication for my study relates to the nevathematics curriculum in my
state. The entire focus of the curriculum is basethcreasing student reasoning and
mathematical communication. The pedagogy neededfdiementing the curriculum
centers around fostering the ten principles of tagy The traditional forms of
instruction, recitation, will not suffice for thegls of the new curriculum. Having
teachers use the procedures of my study will provaluable to the success of the new

curriculum.
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APPENDIXES

APPENDIX A

AP CALCULUS

TASK 1

Name

6
Given the graph of (x), determine the value qff f(x)dx. SHOW ALL WORK.

-10

+
10
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AP CALCULUS

TASK 2 (PART I)

Name

Given the functionf(x) = x® +1, draw the inscribed rectangles with n = 8 on titerval
[—2,2] and use these rectangles to approximate the acka the curve. SHOW ALL

WORK.

y y y y y y y y y y y y y y u y y y y y
-10 5 5 10
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AP CALCULUS

TASK 2(PART 2)

Name

Given the functionf(x) = x® +1, draw the circumscribed rectangles with= 8 on the
inverval [—2,2] and use the rectangles to approximate the arear timel curve. SHOW

ALL YOUR WORK.

y y y y y y y y y y y y y y u y y y y y
-10 5 5 10
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AP CALCULUS

TASK 3

Name

Given a function f(x) such tha#i(x) > 0. Generate a formula, using sigma notation, that
would find the exact area under the curve fiato b.
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AP CALCULUS

TASK 4

Name

Let R be the region bounded lyy=2 -x® andy = —x. Sketch the graph of R, set up
the integral that represents the area of R, andiateathe integral. SHOW ALL WORK.



APPENDIX B
STUDENT QUESTIONNAIRE

TASK 1

1. What happened in class to help you understandaheept of integral?

2. What happened in class to help you understand wieeimtegral is the total area
under the curve?

3. What could have been used to help in your undedsigrof integral and area?
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STUDENT QUESTIONNAIRE

TASK 2

1. What happened in class to help in your understanadiinnscribed and
circumscribed rectangles?

2. What happened in class to help in your understandimch point of the interval
to use to find the height?

3. What could have been used to help in your undedsigrof inscribed and
circumscribed rectangles?
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STUDENT QUESTIONNAIRE

TASK 3

1. What happened in class to help in your understanaiinihe total area verses the
approximate area?

2. What happened in class to help in your developraktite formula for finding the
area?

3. What could have been used to help in your undedstgrwhen generating the
formula?
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STUDENT QUESTIONNAIRE

TASK 4

1. What happened in class to help in your understandirarea between two
curves?

2. What happened in class to help in your understandirsetting up the integral to
find the area?

3. What could have been used to help in your undedstgrof finding the area
between two curves?



