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Abstract

This yearlong dissertation study focused on understanding the experiences of domestic

graduate mathematics teaching assistants (GMTAs) and the context in which they

shape and develop their teaching views and practices. The intent of the study was to

detail the teaching development of several GMTAs, determine the impact that their

preparation programs had on their teaching, and identify other sources that influenced

their teaching practices. Utilizing qualitative research methodology, consisting of

interviews substantiated by observations, eight GMTAs were purposively selected

and studied. Analysis provided the following findings.

GMTAs are not a homogenous group; they bring with them different experiences,

knowledge, preparation, and attitudes, all of which influence the way that they teach.

In addition, a number of factors, many of which are external, played strong roles

in shaping GMTAs’ teaching practices. This study both identifies such factors and

describes how they impacted the GMTAs’ teaching practices.

Preparation (training) programs were among these factors. Preparation programs

can impact the teaching practices of GMTAs. This impact, however, is affected by

the influence of other factors (such as course structure, time management, and limited

pedagogical knowledge), which can support, constrain, or even counter-act the impact

of training programs; this provides insight into why research has found programs to

have limited impact on GMTAs’ teaching. Furthermore, GMTAs are not always aware

of the ways in which these programs impact their teaching; positive testimonials and

attitudes toward training do not guarantee influence or impact on teaching practices,

nor do negative ones; this suggests caution in using interviews as the sole basis for

the evaluation of training programs.

This dissertation provides detailed data stories for three of the participants. A list

of factors and discussion of how they impacted their teaching practices is given. Some
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connections are made to research on K-12 teacher preparation. It shows the need for

extended GMTA preparation programs, programs which provide significant instruc-

tional knowledge and which include guided instructional practices. For researchers,

it shows the need to include classroom observations when studying and evaluating

preparation programs, discussing the limitations of solely interview based findings.



13

1. Introduction

Imagine that you are a college freshman; it is your first semester and you do not

really know what to expect. You enter your mathematics classroom and find a seat.

Mathematics is required for your degree, but you have never been an outstanding

mathematics student; you hope that you will have a good mathematics teacher, an

effective instructor who will be able to help you learn the material with which you

have struggled in the past, one who will have the time to help you outside of class and

will give you good feedback on your assignments. As you are thinking this, a young

person, probably in his (or her) twenties or early thirties, enters the room, walks to

the board, and writes the name of the course; it is your instructor. Although seeming

quite young, you decide that your teacher would not be teaching college mathematics

if he/she had not been adequately prepared.

What you do not know, however, is that this is also your teacher’s first day as

a teacher. Your instructor: has always been good in mathematics; has never taught

before; has never selected and graded homework assignments; is unfamiliar with the

content and pace of the course; has never before written, let alone graded, an exam;

and has had less than a week of training, a good portion of which involved learning

university policies, departmental policies, and administrative procedures. You further

do not realize that your teacher is a full time graduate student; so, in addition to

spending time preparing class, teaching, preparing/grading assignments and exams,

holding office hours, attending course meetings, and tutoring, he will be: taking

nine units of difficult core graduate mathematics courses; doing his own homework;

preparing for his own exams; and studying for the written qualifying examinations,

which will determine whether he will be allowed to continue on in graduate school.

Some may think that this sounds unrealistic and unusual for a teacher and student

to experience, but the truth is that it is quite common. With minor variation, the
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position of this instructor is nearly identical to the positions in which most graduate

mathematics teaching assistants (GMTAs) find themselves as they begin teaching.

GMTAs are graduate students with teaching responsibilities, who are usually learning

to teach on the job, with virtually no preparation and only minimal supervision and

feedback. They must do this while meeting the demands of graduate coursework.

This dual role puts them in a complicated learning context, having the potential to

impact their current teaching as well as the teachers that they become–our future

mathematics professors.

1.1. Origin of research questions

This study arose from my own experiences as a GMTA, coupled with the educational

research that I read during my graduate coursework. In the mathematics depart-

ment where this study took place, GMTAs have full responsibility for teaching their

assigned courses. My first semester as a graduate student, I was given such a class

and fully intended to teach the way that I had been taught mathematics, using the

transmission model. Just prior to starting my first semester, however, I attended an

optional seminar, which focused on cooperative learning strategies. This opened my

eyes to non-traditional teaching practices and learner-centered instruction. It also

motivated me to experiment with and reflect on my own teaching; as a result, my

teaching evolved to include more than the traditional methods under which I had

learned mathematics.

As I became more experienced in mathematics instruction, I became involved in

the departmental training of new GMTAs. The department’s program was evolving;

one of its goals was to encourage non-traditional teaching practices. I became curi-

ous about the nature of other GMTAs’ instruction. Did the department’s teaching

assistant (TA) training program and encouragement of interactive instruction, such

as their emphasis on group work, impact the GMTAs’ views and teaching practices?
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What were their views and teaching practices?

To answer these questions, I prepared to conduct a small research project–as part

of one of my graduate courses. In preparation, I reviewed the literature to determine

what related research had already been conducted; to my surprise, I found that

virtually no research had been done regarding GMTAs, or even TAs in general. So, I

followed through with my plans and conducted the project. Using an adaptation of

the survey instruments found in LaBerge, Sons, and Zollman (1999), I compared the

views and teaching practices of GMTAs in my own department with those reflected

in the NCTM standards, to see how reform-oriented they were.

The findings of this project raised questions in my mind and directed me toward

this dissertation study. In this project, I found that very few GMTAs professed

views that were contrary to reform-oriented teaching practices; however, they reported

using non-traditional methods of instruction on only rare occasions, stating that their

teaching consisted almost exclusively of the traditional lecture-style of instruction.

Furthermore, there were some patterns to GMTAs’ teaching practices. GMTAs in

the same area of study within the department (mathematics, applied mathematics,

and mathematics education) reported similar teaching styles. This suggested that

the social context (or factors within it) may be playing a role in shaping the teaching

practices of the GMTAs. I was left wondering what these factors could be and what

impact they have.

These questions were fueled by experiences that I had shortly after this project.

Following this course project, I was given a new responsibility, that of assisting a

supervisor who had been assigned 17 first-year GMTAs; my responsibilities were

to observe each GMTA and provide both him/her (as well as the supervisor) with

a written report of my observations, feedback, and suggestions. My observations

supported the findings of my prior project, that the GMTAs’ teaching styles were

predominantly based on traditional lecture-style instruction. I found that student-

teacher interaction was low in most classes. This left me with several questions. If the
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TA training that these GMTAs received advocated cooperative learning and student-

centered instruction, why was this not reflected in their teaching practices? Did TA

training have any impact on their teaching practices? If not, why? If so, then what

else could account for GMTAs’ traditional teaching practices?

Reflection on these experiences drew my focus to the GMTA experience and con-

text. I wondered: a) what challenges and difficulties GMTAs experience and how

these impact their teaching, b) how GMTAs view or incorporate the training or

preparation that they receive, and c) what factors present in their social context

impact their teaching views or practices. Based on these questions, the overarching

research question for this study is, “What impacts GMTAs’ teaching practices and

how?”

1.2. Study Rationale

The study and preparation of GMTAs has potential importance to a wide variety

of individuals and organizations. This is because GMTAs occupy a central position

in relation to three major concerns: a) the quality of undergraduate mathematics

instruction, b) the quality of the future professorate, and c) the success of instructional

reform efforts in mathematics.

In many fields, graduate teaching assistants (GTAs) play an important role in the

quality of undergraduate mathematics instruction. As will be demonstrated by the

literature in chapter 2, GTAs are extensively used in various capacities, which may

range from a lower level of engagement, such as grading or tutoring, to a higher level of

engagement, such as running labs or discussion sections, or having sole responsibility

for the teaching of one or more undergraduate courses. This implies that GMTAs play

an important role in undergraduate mathematics instruction; thus, understanding

them and effectively preparing them may have a direct impact on the quality of our

current undergraduate mathematics programs.
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Although individuals only work as GMTAs on a temporary basis, they are an

important part of the pool from which the future professorate of our mathematics

departments will come. Even though teaching continues to be one of the primary

responsibilities of the professorate, college faculty do not usually receive training in

instruction and pedagogy. The main exceptions to this would be individuals who: a)

receive such during a degree program in a College of Education, b) voluntarily seek-

out and participate in teaching development opportunities, or c) received instructional

training as GMTAs–the latter likely being the largest group. Thus, by preparing

GMTAs, we prepare our future mathematics professors.

Since GMTAs are among the roots of the future faculty, they may also play an

important role in efforts to reform mathematics instruction at the collegiate level.

These reform movements are diverse, but most embody the common goal of changing

the way mathematics is viewed, taught, and learned, so that students can actively

participate in the learning process through discussion, questioning, investigation, and

problem solving within the classroom setting (Davis, 1992). With reform involving

a shift in classroom philosophies, successful reform requires that GMTAs become

instructors that are willing and able to teach in ways that they more than likely were

not taught (in spite of recent K-12 reform efforts), developing appropriate views and

communication skills. Because they are often new instructors, GMTAs may be at

a critical point in their teaching development; it is plausible that instructors may

find reform easiest to adopt as GMTAs, because they are early in their teaching

development and have not yet established teaching habits.

For these three main reasons (their current involvement in undergraduate educa-

tion, their future roles as professors, and their potential as agents of reform), GMTAs

play an important role in mathematics and mathematics instruction and have gained

the attention of the mathematical community and more recently that of educational

researchers. For decades, universities and departments had been developing programs

to prepare GTAs (and GMTAs) for their responsibilities; this resulted in a variety of
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programs, differing in length, content, and methodology. In fact, most of early litera-

ture on GTAs contained mostly descriptions of these programs, with little research on

their effect. In recent years, researchers have begun to focus on GTAs (and more re-

cently GMTAs), which has thus far only given us the beginnings of an understanding

into GTAs and their preparation.

As will be demonstrated in chapter 2, research findings regarding GTAs (let alone

GMTAs) are limited; little has been done to show the ways in which the large variety

of existing preparation programs impact GTAs’ teaching or what else may impact it.

More specifically, no research has taken a detailed look at the GMTA experience, the

context in which GMTAs develop their teaching, or aspects of their situations that

may make them unique from K-12 instructors or even GTAs in other disciplines.

This study begins to fill-in this gap. With research efforts beginning regarding

GMTAs and GMTA preparation, it is important that researchers and developers of

GMTA training programs have a clear picture of with whom they are working. This

study is a first attempt to take a close-up look at the GMTA experience, investigat-

ing the elements that play a role in their teaching development. It puts Graduate

Teaching Assistants (GTAs) into context by taking an investigative look at GMTAs

and the context within which they develop their teaching practices.

1.3. Chapter Abstracts

1. INTRODUCTION: Chapter 1 provides an introduction to and motivation for

my study. Because my interest in studying GMTAs grew out of my own ex-

periences and studies as a GMTA, the chapter begins with an overview of the

problem and how my own experiences led me to my current research questions.

I then provide the rationale for this study, explaining why it is important to

study GMTAs, why TA training is an important consideration and object of

study, and why the context surrounding GMTAs must also be included.
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2. LITERATURE: Chapter 2 provides a look at informing literature. It begins

with a look at GTA research illustrating the GTA involvement in teaching as

well as the state of GTA preparation programs. Then it looks at results from

K-12 research related to teacher preparation and teacher induction.

3. METHODS: Chapter 3 is divided into two major parts. The first part outlines

the methodology used in this study, including participant selection, data col-

lection, and instruments used. The second part describes the process of data

analysis, providing descriptions of the codes that developed.

4. RESULTS: Chapter 4 provides the data stories for three of the GMTAs that par-

ticipated in this study: Lisa, Becky, and Nathan. This includes the background,

the establishment of their teaching practices, the challenges and changes they

experienced during the study, the role of the various preparation programs in

their teaching, and finally a summary.

5. DISCUSSION AND IMPLICATIONS: Chapter 5 discusses the major points

of the data stories. Drawing connections to K-12 research, it provides implica-

tions for departments, preparation programs, and researchers.
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2. Literature

2.1. The GTA Problem

The GTA problem is simply this, that GTAs teach a large number of undergraduates

having only minimal (if any) preparation. This problem is the center of a young but

growing research effort. Even as early as the 1970’s, this problem was a growing

concern; to address it, many GTA preparation programs sprang-up, becoming a sub-

ject of the decade’s literature. By 1980, however, researchers, such as Carroll (1980),

pointed-out that the literature had many descriptions of training programs, but these

were backed by testimonials, not sound research.

Research conducted around 1990 (Buerkel-Rothfuss & Gray, 1991; Gray & Buerkel-

Rothfuss, 1991) further illustrated the problem, by poignantly showing both the level

of GTA involvement in undergraduate instruction and the state of GTA preparation

programs. Responsibilities of GTAs often vary widely from department to depart-

ment and institution to institution; the typical range of GTA responsibilities includes:

a) grading for a course, b) tutoring, c) running weekly labs or discussion sections, d)

facilitating in-class group discussion in a large lecture class, e) team-teaching, and f)

being the sole instructor for a course. This shows a wide range of GTA assignments,

aside from instructing a course. Gray and Buerkel-Rothfuss (1991) showed that in

spite of the large variety of GTA assignments, instructing a course was by far the

most common. In fact, 2
3

of all GTAs reported being the sole classroom instructor for

the course. Fifteen percent of GTAs reported team-teaching with faculty or serving

as graders and only a small number of GTAs were involved in the other forms of in-

volvement. In fact, of the GTAs serving as sole instructors, 1
4

taught one section per

semester, while half of them taught two courses each semester, the other 1
4

teaching

three or more classes per semester (Gray & Buerkel-Rothfuss, 1991). In all, GTAs
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were found to teach over 30% of undergraduate courses at US universities (Butler,

Laumer, & Moore, 1993).

Adding to this, Buerkel-Rothfuss and Gray (1991) showed that GTA preparation

was minimal, at best. This large scale study found that only 26 % of institutions

offered campus-wide training; of these 25.8% of these programs lasted one day or

less. Furthermore, attendance was mandatory at only 13% of these institutions, with

95% of deans estimating that half or fewer of their GTAs actually attended (Buerkel-

Rothfuss & Gray, 1991). Departmental training was also found to be lacking. Of

the departments surveyed, 55.8% offered GTA training programs (Buerkel-Rothfuss

& Gray, 1991). Like the campus training programs, these programs also tended to

be short. They reported that 84% of them lasted one week (just prior to the start of

school), 8.9% of them only lasted two to three hours, and only 2.7% of them lasted

a full semester (Buerkel-Rothfuss & Gray, 1991). Buerkel-Rothfuss and Gray (1991)

did note, however, that 90% of the departmental training programs were less than

10 years old, indicating that it was on the rise, that institutions were attacking the

GTA problem. By 1993, 87% of responding institutions were providing some form of

GTA training (Butler et al., 1993).

In addition to illustrating the GTA problem, these studies also provided an idea

of how GTAs felt about the preparation that they received. GTAs were concerned

about their own preparation. GTAs highly valued GTA training, considering it im-

portant (Gray & Buerkel-Rothfuss, 1991); while viewing it this way, they pointed out

that it should involve practice, information, and experience directly relating to their

responsibilities and disciplines. Because of this, their attitudes regarding campus-

wide training varied greatly, while nearly all GTAs held departmental training as

highly important (Gray & Buerkel-Rothfuss, 1991). GTAs valued follow-up activi-

ties the most (Gray & Buerkel-Rothfuss, 1991); in fact in one study, they reported

”good supervision” as the most positive influence to their enculturation (Bomotti,

1994). Follow-up activities, however, were rare, especially since GTA training pro-
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grams were so brief; consistent with this, GTAs gave a rating of “average” to the

training that they received (Gray & Buerkel-Rothfuss, 1991). In general, GTAs felt

that there was not enough training, that the training received did not cover enough

information, and that it did not provide enough opportunities for practicing skills

(Gray & Buerkel-Rothfuss, 1991).

Since Carroll’s critique (Carroll, 1980), GTA training programs have continued

to develop; current training programs differ in length, methods, content, and goals

(for example: Davis & Minnis, 1993; Druger, 1997; Friedburg et al., 2001; Hollar,

Carlson, & Spencer, 2000). Selections from recent literature are sufficient to illus-

trate this diversity. Davis and Minnis (1993) describe a campus-wide certification

program; the program that they describe has two main purposes: giving minimal

teaching experience to any interested graduate student; and giving some form of

documentation, useful in the job market. Druger (1997) describes a departmental

program, at Syracuse University for science teachers, which involves a variety of ac-

tivities including: videotaping and critiquing, discussions on teaching issues, training

sessions, mid-course feedback, consultations service, and eligibility for Outstanding

GTA awards. Hollar et al. (2000) describe a program, at Cornell University in the

Engineering department, that focuses on graduate student empowerment, continuous

quality improvement, and diversity education; the program is facilitated by experi-

enced GTAs and includes activities such as microteaching. Yet another approach

is the use of case discussions, intended on encouraging discussion, reflection, and

problem-solving regarding teaching-related issues; a book on cases for use in GMTA

development has been prepared by Friedburg et al. (2001).

Recent research has begun to explore the effectiveness and impact of existing GTA

programs (Defranco & McGivney-Burelle, 2001; Miranda, 2004; Shannon, Twale, &

Moore, 1998). A recent interview study by Miranda (2004) looked at the impact of

a cross-disciplinary training program on the professed beliefs of GTAs. Participants

in this study developed pedagogical knowledge preparing them to lead discussion
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groups; this knowledge was accompanied by a shift in professed beliefs, from a more

teacher-centered view of how adults learn toward more learner-centered views, includ-

ing engaging students and facilitating group discussion (Miranda, 2004).

Studies by Defranco and McGivney-Burelle (2001) and Shannon et al. (1998) show

that the impact of GTA preparation programs might not actually impact teaching

practices. In their quantitative study, Shannon et al. (1998) found that from the

students’ perspective, there was no correlation between GTA training and teach-

ing effectiveness, whether on a campus-wide or departmental basis. Defranco and

McGivney-Burelle (2001) found even more conclusive results in their qualitative study

of a year-long mathematics pedagogy course. Similar to the study by Miranda (2004),

they were able to challenge GMTAs’ long-held beliefs (Defranco & McGivney-Burelle,

2001). Participants adopted new reform-oriented beliefs, including the valuing of ac-

tive student learning in the classroom and the use of varied teaching methods (De-

franco & McGivney-Burelle, 2001); however, classroom observations revealed that

these professed beliefs did not coincide with their teaching practices. The GMTAs’

teaching practices were still largely traditional and there was little classroom interac-

tion both among the students and between the students and the GMTAs.

Thus research has revealed a cause of concern, the GTA problem. Undergradu-

ate instruction relies heavily upon GTAs. In spite of this, GTAs receive very little

preparation for their teaching responsibilities. Furthermore, the preparation that

GTAs receive may not even be impacting their teaching practices. Simply put, the

GTA problem is this, that GTAs are not adequately being prepared for their teaching

responsibilities.

2.2. Drawing from the Teacher Preparation Knowledge Base

The GTA problem may be more complicated than we realize. The studies by Defranco

and McGivney-Burelle (2001), Luo, Grady, and Bellows (2001), Shannon et al. (1998)
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suggest that important departmental differences and contextual factors may play an

important role in GTAs’ teaching preparation and practices. Although Shannon

et al. (1998) found no correlation between teaching effectiveness and GTA training,

they did find departmental differences. Three things did correlate with teaching

effectiveness: a) the possession of an undergraduate degree in education, b) previous

teaching experience in K-12 classrooms, and c) being in the Education Department.

Furthermore, the difference between GTAs in each of these categories and those who

were not, was statistically significant (Shannon et al., 1998), pointing to the possible

impact of department or discipline on GTA teaching practices. This was confirmed by

Luo et al. (2001) confirms the impact of department or discipline on teaching practices.

Their study found that traditional sciences were taught with a more formal teaching

style, using a more traditional lecture format (Luo et al., 2001).

Looking specifically within a mathematics department, Defranco and McGivney-

Burelle (2001) found that various elements within GMTAs’ departmental context

may be involved in their teaching practices. When questioned they looked into why

GMTAs’ newly adopted, reform-oriented beliefs differed from their actual teaching

practices, they found the following to be possible sources for this inconsistency: in-

fluence of past and present school experiences, lack of pedagogical training, teaching

as a low priority due to career direction, continued view of teacher as authority fig-

ure, departmental culture, rigid policies imposed by senior faculty, and validation of

traditional teaching by conflicting established norms (Defranco & McGivney-Burelle,

2001).

These results point to one thing, there is more to GTAs’ teaching practices and

teaching development than the training they receive. Factors on a departmental level

and even within it may play important roles in their teaching practices. In other

words, GTAs’ teaching development is a complicated process, likely to be impacted

not only by how they are taught to teach, but by other aspects of their experience.

Years of K-12 research has shown similar results. Teacher preparation and teacher
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induction are complicated; a variety of factors influence the learning and teach-

ing development of preservice and inservice teachers. (Goodman, 1985) found that

these included: curriculum, standardized testing, student reactions, local school cul-

tures/management, and teacher preparation programs. Knowles and Cole (1996)

pointed-out that the success of preservice teachers’ teaching development during their

field experiences was strongly connected to whether or not they developed a positive

and productive working relationship with their supervising cooperative teacher; in

fact, this was the most significant factor in determining successful field experiences.

Apart from external factors in the context of their teaching development, K-12 re-

search has also shown that various factors that teachers themselves experience or bring

with them have powerful impacts on their learning and teaching development; these

include their: apprenticeship of observation (Feiman-Nemser & Remillard, 1996), be-

liefs (Feiman-Nemser & Remillard, 1996; Prawat, Remillard, Putnam, & Heaton,

1992; Raymond, 1997; Speer, 2001), and various forms of knowledge (Ma, 1999;

Prawat et al., 1992).

One factor identified in the K-12 literature as having an impact on teacher devel-

opment is the “apprenticeship of observation” (Feiman-Nemser & Remillard, 1996;

Lortie, 1975); simply put, the apprenticeship of observation is the (at least) thirteen

years preceding their teacher preparation during which they have experienced educa-

tion as students. During those years, they have observed teachers and experienced

their instruction first-hand. Through this experience, they have developed three ma-

jor types of beliefs regarding instruction: beliefs about teaching an learning, such as

what teaching is and how it should be done/not done; beliefs about subject mat-

ter, such as the nature of the subject, what content is important to be taught, and

what it comprises knowing or understanding the subject; and beliefs about students,

such as how students should be treated, what can be expected of them, and other

social/cultural views (Feiman-Nemser & Remillard, 1996).

Beliefs, not limited to those formed during the apprenticeship of observation, also
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impact teacher development. Teachers’ beliefs provide a framework for new learning,

shaping what they learn from new experiences and the decisions they make (Feiman-

Nemser & Remillard, 1996). Being a basis for decisions, they impact teaching prac-

tices; however, the level on which this happens may be fine and subtle. Raymond

(1997) showed that several factors play into the decision-making process; professed

beliefs regarding teaching, learning, and subject are not always consistent with teach-

ing practices. Recent work with GMTAs supports the influence of beliefs in teachers’

practices; careful analysis by Speer (2001) showed that GMTAs’ beliefs were highly

consistent with their classroom decisions, but only when carefully examined.

Aside from beliefs, knowledge also plays a role in teacher development. Teaching

requires knowledge of various teaching practices, pedagogical knowledge; it also re-

quires knowledge of the subject to be taught, subject matter knowledge; and third,

it requires subject specific knowledge, such as the various representations used to

convey a subject as well as the ways it can be assessed, understood, and explained,

pedagogical content knowledge (Feiman-Nemser & Remillard, 1996). The type of

these forms of knowledge that teachers possess can directly impact their teaching;

Ma (1999), for example, demonstrated that the nature of subject matter knowledge

that teachers possessed had repercussions on teachers’ practices.

As they begin their teaching, preservice teachers experience challenges in dealing

with students. Discussing preservice teachers as they begin their field experiences,

Knowles and Cole (1996) point-out two significant characteristics of preservice teach-

ers. First, preservice teachers have unrealistic expectations of their students; they

expect them to be like they were as students. Because of this, they are usually

shocked to find that their expectations were wrong. Second, throughout their field

experiences, one of their main concerns was maintaining strong and productive re-

lationships, particularly with their students; this is actually a critical aspect, since

most preservice teachers who do not attend to students, tend to fail (Knowles & Cole,

1996).
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K-12 research also informs us about the induction period, when teachers transition

to being teachers. Feiman-Nemser and Remillard (1996) identify a process in the

literature through which beginning teachers tend to pass. They point-out that new

teachers really have two jobs: teaching and learning to teach; for them, this is a

crucial period that is both intense and formative (Feiman-Nemser & Remillard, 1996).

Knowles and Cole (1996) describe this first year saying:

“It is no secret that the first year of teaching is often a traumatic time

for many new teachers, characterized more as a struggle for survival than

as a period of continuing and sustained professional growth. Balancing

responsibilities associated with both the job and work of teaching (Feiman-

Nemser and Floden, 1986) is a major source of anxiety for beginning

teachers as they shoulder the full impact of their new responsibilities and

struggle to maintain a sense of balance in their lives (Knowles & Cole,

1996).”

This description is typical of the first stage or survival stage through which teachers

go. Following this stage, teachers undergo a stage of experimentation and consolida-

tion, through which they modify and then establish their general teaching practices.

Finally, they reach a stage of mastery and stabilization (Feiman-Nemser & Remillard,

1996).

This knowledge about teacher development and teacher induction gives provides

us with a good picture K-12 teacher development. It is plausible that similar factors

impact GTA teaching practices; in fact, they may go through the same developmental

processes. Certainly recent research seems to point in this direction.

At the same time, there are strong differences between GTAs and teachers. GTAs

bring with them greater subject matter knowledge but less pedagogical knowledge,

receive relatively little teaching preparation, begin teaching with little supervision,

and do so through an on-the-job learning process. Furthermore, they’re position as



28

a GTA is transitional, not final; their responsibilities are first as a graduate, then as

a teacher. Thus the unanswered question is to how do their teaching developments

and experiences compare?
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3. Methods

As described in chapter 1, the primary goal of this study is to identify the range

and scope of GMTA experiences by: a) identifying what elements influence or impact

their teaching views and practices and b) determining the nature of these influences.

Because this study is a close-up look at the GMTA experience, I chose to conduct an

exploratory interview study.

In order to inform this study, I conducted a pilot study the year prior to it,

which is described in appendix Appendix F. The pilot study provided four important

implications concerning the methodology of this study: first, that it needed to be

longitudinal, extending beyond one semester; second, it could not rely on interviews

alone, but would need to include observations in order to substantiate or confirm

interview findings; third, participant selection would need to be narrowed to either

domestic or international GMTAs (not both); and fourth, its time demands on the

participants needed to be very limited. As may be noted throughout this chapter,

these implications were used in the choice of this study’s methodology.

In accordance with the pilot study findings, I designed this study to be a yearlong,

qualitative, multi-case study. Limiting the study to domestic GMTAs, I purposively

selected six individuals of varying backgrounds to participate in this yearlong study.

To ensure as diverse of results as possible, I selected participants whose backgrounds

varied in four main areas: amount of experience in the department as a GMTA,

gender, area of study, and prior teaching experience. Because of differences in re-

sponsibilities, I classified experience in the department as a GMTA using two groups:

new GMTAs, which consisted of those who had been a GMTA in the department

for under a year, and experienced GMTAs. Area of mathematical study, as termed

by the participants, varied between: applied mathematics, pure mathematics, and

mathematics education. Prior teaching experience varied as follows: no experience,
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K-12 teaching experience, experience running a college-level lab or discussion (recita-

tion) section, being the sole instructor for a college-level course, and other teaching

experiences. Using these criteria, table 3.1 shows a summary of the backgrounds of

the six yearlong participants (Becky, Lisa, Brandon, Chris, Nathan, and Michelle).

GMTA Years in Department as Gender Area of Prior
GMTA Grad Student Study Teaching

Becky 0 (New) 0 Female Math.Ed. K-12
Lisa 0 (New) 1 Female Applied Lab (Biology)

Brandon 0 (New) 1 Male Applied None
Chris 0 (New) 1 Male Pure None

Nathan 1 2 Male Pure College
& Other

Michelle 2 2 Female Applied Recitations
& Other

Table 3.1. Yearlong Participant Backgrounds

Initially, I expected that all participants would do so on a yearlong basis; however,

experienced GMTAs’ reluctance to increase their time commitments severely limited

the number of experienced GMTA participants. To enrich and supplement the ex-

perienced GMTA data, I expanded the study during the second semester, to include

additional experienced GMTAs, but on a more limited, snapshot basis. To add to

the diversity, I purposively selected two snapshot participants (Ashley and Brian);

table 3.2 shows a summary of their backgrounds. Although I have not included their

stories in chapter 4, I included these GMTAs in the data analysis and they will thus

be quoted.

GMTA Years in Department as Gender Area of Prior
GMTA Grad Student Study Teaching

Ashley 3 3 Female Math.Ed. Recitations
Brian 3 4 Male Pure None

Table 3.2. Snapshot Participant Backgrounds
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3.1. Participant Selection and Data Collection

To account for initial views and backgrounds, participant selection began prior to the

semester’s start. Because all new GMTAs were required to attended a departmental

training at that time, selection utilized it. In August 2002, on the second day of the

departmental GMTA training a questionnaire was administered to all new GMTAs

in the department. This questionnaire, shown in appendix Appendix G, served two

purposes: first, to obtain a cross section of the backgrounds of all new GMTAs in the

department, and second, to determine the views and attitudes of the new GMTAs

regarding mathematics, teaching, and their GMTA appointment–there was a 95 %

(20 out of 21) response rate, 80 % (16 out of 20) of which expressed a willingness

to participate (all on a year-long basis). I used this information to select four new

GMTAs (Becky, Lisa, Brandon, and Chris).

Unlike new GMTAs, experienced GMTAs did not attend this training and so had

to be consented differently. Prior to selection, a list of the names of all domestic,

experienced GMTAs was given to three faculty members in the department, who had

extensive experience working with these GMTAs in various roles: as course coor-

dinators, as supervisors, and as trainers. They were asked to recommend GMTAs

for participation. Only two participants out of eleven, recommended from the lists,

consented to yearlong participation (Nathan and Michelle).

3.1.1. Interviews and Interview Tasks

To keep participant time demands down and to minimize interference with GMTA

experiences, the study structure was made as un-intrusive as possible. Interview data

served as the primary data source for this study. With the exception of Michelle,

whose third and fourth interviews were combined into one, each GMTA participated

individually in four semi-structured interviews, one at the beginning and one at the

end of each of the two semesters (fall 2002 and spring 2003); table 3.3 shows the
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dates of each interview and which interview tasks were utilized. I conducted each

interview, which ranged from 45 minutes to 11
2

hours and was audio taped. Number,

length, frequency, and procedures for experienced GMTAs’ interviews were the same

as for new GMTAs, except for minor variations in the outlines, which were due

to their added experience and lack of current involvement in the GMTA training

programs. An outline of potential discussion topics (provided in appendix Appendix

G) was given to each GMTA a day or two prior to each interview, but did not dictate

the flow, nor limit the topics discussed. Generally, these interviews were intended

to determine: views and teaching practices, concerns and challenges, and details

regarding the GMTAs’ experiences; however, each interview also had specific goals,

which I will now describe.

Fall Semester 2002 Spring Semester 2003
(26 Aug - 20 Dec) (15 Jan - 16 May)

GMTA Interview 1 Interview 2 Interview 3 Interview 4
No task Task 1 Task 2 Task 3

Becky 24 Sep 12 Dec 3 Mar 16 May
Lisa 3 Oct 16 Dec 10 Mar 16 May

Brandon 25 Sep 17 Dec 31 Mar 16 May
Chris 26 Sep 19 Dec 4 Mar 15 May

Nathan 23 Sep 19 Dec 13 Mar 14 May
Michelle 22 Oct 18 Dec 15 May (Tasks 2 & 3)

Table 3.3. GMTA Interview Dates

The first GMTA interviews took place during the beginning half of the first

semester. Taking place early in the study, this interview was ideal for gathering back-

ground information on the participants, including the type and nature of any teaching

experience or teaching preparation received prior to their experience as GMTAs in

the department. For new GMTAs, this included their experiences in the beginning of

the year training programs; for experienced GMTAs, it included discussion regarding

their GMTA experiences prior to the study.
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At the end of the first semester, during or just prior to final examinations week,

I conducted the second GMTA interviews. The main purpose of the second inter-

view was to gain an understanding of how the GMTAs viewed their experience fall

semester–for new GMTAs, their first semester–and to see what things they wanted to

change going into their second semester, if anything. Another main part of the inter-

view was to determine their “ideal” teaching style and teaching philosophy, determine

how they viewed their current teaching practices, and contrast the two, accounting

for any differences. This had been attempted in previous questionnaires and in the

first interview with little success; most GMTAs had difficulty organizing, expressing,

or describing both their teaching and their ideal. To overcome this problem, the in-

terview task “Teaching Practices” was created for and utilized during this interview;

this task, along with the others, will be described later in this chapter.

In the middle of the second semester, I conducted the third interviews, aimed at

determining how the GMTAs were approaching their next semester of teaching, what

practices they had changed or left the same, and what factors had played an impact

in such decisions. At this point, early analysis had suggested a variety of influences

on the teaching views and practices of GMTAs; a second interview task “Teaching

Influences” was used during this interview, which I created in order to focus discussion

on these influences.

The final interview, which was conducted at or near the end of the semester,

focused on the second semester as a whole, determining how GMTAs’ views and

practices may have changed throughout the year, and accounting for any changes. To

accomplish this, a third interview task was implemented; this task was a variation on

the first interview task “Teaching Practices,” and involved discussion regarding their

previous answers.

Interview Task 1: Teaching Practices Results from the pilot study and the first inter-

view suggested that GMTAs, particularly those new to teaching, may have difficulty
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formulating and expressing their teaching practices and views. In order to facilitate

such discussion, I decided to develop a hands-on interview task “Teaching Practices”

to be used during the second GMTA interviews.

The interview task “Teaching Practices” was derived from a survey instrument

which LaBerge et al. (1999) created to facilitate discussion regarding teaching prac-

tices among university mathematics faculty; in that study, mathematics faculty told

how often they used certain types of activities in the classroom. Similarly, I developed

a list of different pedagogical activities that could be used in the classroom. This list

began with the categories used by LaBerge et al. (1999); the list was then augmented

and modified, through discussion with another mathematics education researcher in

the department, to create a more complete list of items and to clarify the wording.

As described in the protocols for this task, given in appendix Appendix G, GM-

TAs ranked the different activities by how frequently they utilized them (and ideally

would utilize them) in their classrooms. This provided a visual, hands-on way for

GMTAs to describe both their teaching practices and their “ideal” view of teaching.

Discussion regarding the GMTAs’ arrangements provided insight into what factors

may be influencing their teaching views and practices; furthermore, discussion re-

garding differences between the practices they described and their “ideal” view also

helped in identifying factors impacting their teaching.

Interview Task 2: Teaching Influences Accompanying the third GMTA interviews,

the second interview task “Teaching Influences” facilitated discussion regarding pos-

sible sources of influence on their teaching. This task used the same type of activity

as interview task 1; each card used for task 2 had written on it a possible source

of influence. The list of influences, which is included in the task’s protocol in ap-

pendix Appendix G, began with items that I had identified from the pilot study,

from my own experience as a GMTA, and from early data analysis. Refinement,

augmentation, and modification was done through discussion with two other mathe-
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matics education researchers, one of which had recently been a GMTA; the final list

was not exhaustive, in order to keep the length manageable.

Similar to the interview task 1, GMTAs ranked the different sources from great-

est to least, based on how much of an impact they had on their teaching views or

practices. This allowed follow-up discussion regarding what aspects of their teaching

were influenced and what the nature of that influence was.

Interview Task 3: Teaching Practices (Revisited) The third interview task, adminis-

tered during the fourth and final round of interviews, was the pinnacle of the interview

process. It was simply a modification on the first interview task. As with interview

task 1, GMTAs ranked how frequently they used the different activities in the class-

room; following discussion regarding the GMTAs’ teaching practices, the GMTA was

shown the arrangement from interview task 1 in order to compare/contrast their

teaching with how they described it the previous semester. This was likewise done

with the arrangements describing their view of “ideal” teaching. These comparisons

and contrasts again provided an opportunity for GMTAs to identify and describe

sources of change or influence on their teaching.

3.1.2. Supporting Data Sources

Based on pilot study findings, I utilized supporting data sources to substantiate and

clarify interview findings. These sources included the involvement of yearlong GM-

TAs’ assigned supervisors, the use of observations, and the collecting of written as-

signments, the details of which now follow.

As detailed in appendix Appendix A, supervisors held a position of authority over

GMTAs, being responsible for approving exams, providing instructional feedback two

to three times per semester, and approving final grades. Because of their possible

influence on the participants’ teaching, I incorporated them into the study through

interviews and observations.
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To gain the perspectives of the participants’ supervisors, I interviewed them twice

each semester. These individual supervisor interviews were semistructured, audio-

taped, and lasted from 15 minutes to 1 1
2

hours, depending on how many GMTAs

each supervised. The first of these interviews took place soon after the supervisor’s

first classroom visit; the second interview took place at the end of the semester.

For each GMTA, table 3.4 provides the course assignment, assigned supervisor, and

dates of the supervisor interviews, also indicating non-consenting supervisors; specific

course information can be found in appendix Appendix D.

Fall Semester 2002 Spring Semester 2003
GMTA (26 Aug - 20 Dec) (15 Jan - 16 May)
Becky Math 110: Janie Math 110: Mark

(College Algebra)
29 Oct, 20 Dec 11 Mar, 13 May

Lisa Math 111: Troy Math 111: Troy
(Trigonometry)
28 Oct, 20 Dec 4 Mar, 13 May

Brandon Math 110: Melia Math 110: Tamara
30 Oct, 20 Dec 11 Mar, 21 May

Chris Math 110: Melia Math 110: Bruce
30 Oct, 20 Dec 7 Mar, 13 May

Nathan Math 110: Laurel Math 115A: Heidi
(non-consenting) (Business Math)

3 Mar, 7 May
Michelle Math 115B: Todd No teaching assignment

(Business Math) (Due to VIGRE grant)
1 Nov

Table 3.4. Course Assignments and Supervisor Interviews

As it was common for GMTAs to meet with their supervisors, both to seek advice

and approval for exams as well as to debrief following supervisors’ visits to their

classroom, I observed as many supervisor/GMTA meetings as possible; because some

of these took place without my knowledge and because some supervisors did not

consent to study participation, I did not observe all of these meetings. Each of
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these meetings was one-on-one, between supervisor and GMTA; as such, I strived to

maintain my position as strict observer.

Apart from supervisor/GMTA meetings, I conducted other observations in order

to validate or interpret GMTAs’ descriptions of their teaching, classroom experience,

and training. These observations included: classroom observations, training meetings,

and course meetings. I conducted all observations and took written observation notes

or videotaped, as explained below.

In order to determine the nature of both classroom instruction and classroom in-

teractions, as well as to triangulate GMTA descriptions of their classroom experiences,

I observed GMTAs teaching. I visited each participant’s classroom unannounced as

often as time and resources permitted, making a particular effort to be present on

occasions when their supervisor visited or the one time new GMTAs were videotaped

as a Math 597T assignment; in all, this amounted to three to nine classroom obser-

vations per semester for each GMTA–table 3.5 shows the dates that I observed each

participant’s class; when applicable, each date is followed by “Sup” to indicate that

the supervisor was attending and by “597T” if it was for the Math 597T assignment.

To allow further review of these observations, some of these observations were video

recorded. GMTAs were free to view any of their own classes that I videotaped; how-

ever, only once during the study did a GMTA (Brandon) request to do so–this one

case was done with myself present during which I took observation notes. During

classroom observations, I assumed the role of strict observer, so as to minimize any

possible disruptions to the normal classroom proceedings and interactions. Following

each classroom visit, I briefly discussed their classroom experience along with any

other aspect of their experience that they shared; I took observation notes on these

discussions and included them as data.

All new GMTAs were required to attend three training programs: GATO (the

campus-wide TA training program), the departmental TA training program, and

Math 597T (the year-long departmental TA training course); details of each of these
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GMTA Fall Semester 2002 Spring Semester 2003
(26 Aug - 20 Dec) (15 Jan - 16 May)

Becky 26 Aug, 29 Aug (Sup) 23 Jan, 30 Jan
12 Sep, 19 Sep 2 Apr, 22 Apr
18 Oct, 25 Oct (Sup)
18 Nov, 2 Dec
9 Dec (597T)

Lisa 28 Aug, 4 Sep (Sup) 21 Jan, 28 Jan
11 Sep, 23 Oct (Sup) 3 Apr
13 Nov, 4 Dec

Brandon 26 Aug, 27 Aug (Sup) 23 Jan, 29 Jan (Sup)
16 Sep, 20 Sep 2 Apr
2 Dec (Sup), 5 Dec (597T)

Chris 26 Aug, 29 Aug 21 Jan, 12 Feb
13 Sep, 2 Dec (597T) 9 Apr
3 Dec

Nathan 28 Aug, 11 Sep 24 Jan, 29 Jan (Sup)
3 Dec 2 Apr

Michelle 28 Aug, 11 Sep
4 Dec

Table 3.5. Classroom Observation Dates

programs are given in appendix Appendix C. In order to remain fully aware of the

content, methods, assignments, and requirements of these programs, I observed every

session of these meetings. Because of relative anonymity, I was able to attend the

GATO under the role of participant as observer, being viewed as if I were one of

the GTAs in training. In the department’s GMTA training program, however, I

had no such anonymity, so I took on the role of observer-participant. This helped me

maintain more of a peer-type relationship with the GMTAs, allowing them to be more

candid in our interviews and discussions than otherwise. I maintained observation

notes throughout, but during the second semester of the Math 597T course, I also

began audio recording these class discussions in order to enrich observation notes.

The final observational setting was that of course meetings. Course meetings were

another regular part of GMTA responsibilities. In order to ascertain the nature of
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discussion during these meetings, I observed as many of them as possible. These

observations were infrequent as they were held (at most) every other week for Math

110 and 111 (College Algebra and Trigonometry) and because of my own scheduling

conflicts. During the meetings that I was able to attend, I took part as a strict

observer, simply noting the nature of the discussion and the content of the meeting.

Experienced GMTAs were observed in the same fashion as new GMTAs. Since

experienced GMTAs were not involved in the current training programs, however,

observations were limited to classroom observations, supervisor/GMTA debriefings

and meetings, and course meetings. The format and purpose of these observations

remained the same as for new GMTAs.

Another set of data consisted of two of the written assignments that new GMTAs

were given during the course of Math 597T. These two assignments were selected

for inclusion because of their relevance to the goals of this study. The first of these

two assignments was a written observation report. For this assignment, GMTAs were

required to observe an experienced instructor teaching class and then write a paper on

what they observed and how their observations might influence their own teaching.

This assignment related to the goals of this study because it addressed how their

observation of an experienced teacher, which they were required to do for the course,

impacted or may impact their own teaching. For the second assignment, the GMTAs

scheduled a videotaping of their classroom instruction, watched the tape, and wrote

a paper with their observations. This assignment provided a glimpse into how they

viewed themselves as teachers.

Finally, in order to determine the purpose, goals, and direction of the departmental

training and Math 597T course, attended by GMTAs, interviews were conducted with

two key faculty members who were in charge of the past and current GMTA training

programs. The nature and procedures for these interviews were the same as for all

others and topic outlines are provided in appendix Appendix G.
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3.1.3. Snapshot Participants

As mentioned earlier, experienced GMTAs were underrepresented among yearlong

participants. Because this was due to concerns over time commitments, provisions

were made to allow more experienced GMTAs to participate on a snapshot basis.

Revisiting the recommendation lists that I had used to select yearlong participants,

I gained two snapshot participants.

Snapshot participant involvement consisted of participation in one individual in-

terview. This was the only data source for snapshot participants. This interview was

an attempt to gain the same type of information that was obtained from yearlong par-

ticipants in their four interviews. Consequently, I used the interview tasks, Teaching

Practices and Teaching Influences, in this 1 to 2 1
2

hour, audio recorded interview.

3.2. Data Analysis/Categorization

Since this interview study represented a close-up look at GMTAs, data analysis uti-

lized a grounded approach, adapted from some of the principles of grounded theory

(Strauss & Corbin, 1998). This process essentially utilized open coding techniques

(Strauss & Corbin, 1998).

To get an all around picture of the GMTA experience and to answer the question

of what impacts their teaching views and practices, I decided to focus analysis on

three topics: first, the challenges and difficulties GMTAs experienced; second, factors

directly influencing their teaching practices; and third, the way they viewed or incor-

porated the preparation that they received. These three topics did not constitute a

partition of the data, as they were not mutually exclusive. Analysis began with the

breaking-up of interview transcripts into “chunks” pertaining to each of these three

topics. Within each of them, I began the categorization and coding process, which

transpired as follows.
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3.2.1. Challenges and Difficulties Experienced by GMTAs

The first research topic that I began to analyze was the challenges and difficulties

experienced by GMTAs. I defined these as circumstances, situations, or personal

elements, which GMTAs had to change, overcome, or to which they had to adapt.

These challenges and difficulties were not limited to those relating to their teaching

alone, but rather any that they experienced. Analysis proceeded inductively, following

a pattern that I also used for each of the other topics.

To begin the process of identifying concepts, their properties, and dimensions,

open coding (Strauss & Corbin, 1998), I took the data from one GMTA and created

a list of all the challenges and difficulties experienced. Then I looked through the list,

searching for common themes and ideas, which I then used to group them into initial

categories.

Once I had developed my initial categories, I used these categories to code the

remaining interviews, constantly comparing the codes to my initial categories. In

the process, I adapted my categories, adding new ones and combining old ones to

compensate for newly emerging themes and ideas; as some categories became too

broad, I subdivided them. In this way, I continually refined my categories throughout

the coding process, recoding previously coded material with each change.

The categories that resulted from the open coding of GMTA challenges were too

numerous, however, to prove useful in describing the GMTAs’ experiences. So, in

a process that could be described as axial coding (Strauss & Corbin, 1998), I re-

examined the categories for underlying themes and concepts in order to find a way

of conceptualizing the various challenges that had emerged. One conceptualization

that surfaced and provided insight into this aspect of the GMTA experience was the

nature of the challenges experienced. In this, challenges fell into three main categories:

Internal Conflicts, Social Conflicts, and Contextual Conflicts. A description of these

categories with their major challenges or difficulties now follows.



42

Internal Conflicts Internal Conflicts were inner struggles that GMTAs experienced.

Emotion and decision were dimensions most descriptive of these challenges, resulting

in two subcategories: Priority Conflicts and Affect. Priority Conflicts involved

conflicts between views, beliefs, and priorities; this includes difficulties in deciding

among competing factors or situations; and it includes conflict in setting priorities.

Affect encompasses the challenge of dealing with certain concerns and emotions; this

includes guilt, empathy, concern, sympathy, frustration, worry, and all others.

Social Conflicts Social Conflicts encompasses challenges and difficulties that GMTAs

experienced involving interpersonal relationships with any types of individuals within

their social sphere, this can more broadly involve interactions with more abstract en-

tities of individuals, such as “the department” or “the university,” as these are often

perceived as groups of individuals. Difficulties in interacting with any of these indi-

viduals are included in this category including difficulties getting along with, commu-

nicating with, or otherwise working with/under the individual. Differences between

these challenges generally related to the nature of the relationship that GMTAs had

with the individual; hence the category Social Conflicts was subcategorized according

to these different groups of individuals, namely: Authority Figures, Students, and

Colleagues.

Authority Figures encompasses difficulties with interactions with anyone in a

position of authority over the GMTA. In a student setting, this includes advisors,

instructors, and departmental administrators. In the teaching setting, this includes

supervisors, course coordinators, and individuals involved in TA preparation courses

to the extent that they are in a position of authority. More broadly, this includes

challenges arising from the nature of or internal working of the relationship between

the GMTA and any individual in a mentoring, evaluative, or supervisory position.

Students and Colleagues are pretty self-explanatory. Students refers to chal-

lenges that GMTAs have interacting with, dealing with, or communicating with their
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own students. Colleagues on the other hand, is a bit more broad, including both

peers and any others in the department that a GMTA sees as a colleague, versus an

authority; this includes other instructors. Also, because of the changing roles and

assignments within a department, it is conceivable that individuals in positions of

authority, such as a supervisor, would change assignments and no longer be in such

a position; at that point, unless the GMTA still perceived them as having authority

over them, challenges with them would fall under Colleagues.

Contextual Conflicts The category Contextual Conflicts encompasses any challenges

or difficulties that GMTAs experienced dealing with or adapting to elements of their

context, unless the challenge dealt with an individual. These challenges include ad-

justing to new courses, the gaining of experience in a new setting, dealing with re-

sponsibilities/duties, etc. The subtle difference between this category and Internal

Conflicts is that the difficulty is not wholly internal, but involves and external ele-

ment in the conflict. Two main subcategories arose within this category: Content

and Course, and Teaching Responsibilities.

Content and Course refers to challenges that GMTAs faced when interacting

with the content that they were teaching or the design/structure of a course. This

includes challenges related to their familiarity with the course, its prerequisites, and

subsequent courses, their understanding of the content, and any relevant experience or

abilities. It also includes any awkwardness or struggles to implement course directives

or to change or go beyond such.

Teaching Responsibilities deals more with difficulties that GMTAs have related

to their role and responsibilities as a teacher. As with Content and Curriculum, this

includes challenges due to experience/inexperience and understanding as pertaining

to the actual implementing and unfolding of their teaching; this is a fine line, as

challenges that are wholly internal, such as conflicts between their beliefs and the

making of decisions do not fall in this category, but rather under Internal Conflicts.
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3.2.2. Factors Impacting Teaching Views and Practices

When analysis of GMTA challenges/difficulties was underway, I began to examine

the second topic, factors playing a part in the GMTA experience. Following the same

coding process used for the previous topic, I began to produce categories for this topic.

After some analysis had passed, however, I realized that there were many factors on

my list that although playing a role in the GMTA experience, did not have any clear

impact on their teaching views and practices, the goal of this study.

To remedy this, I added an extra level of analysis, looking first for evidences of

impact on GMTAs’ teaching views or practices. This analysis showed six different

areas of impact on GMTAs’ teaching: Class Preparation, Pedagogy, Subject Matter,

Assessment, Professional Development, and Views or Feelings. Much of the discussion

in chapter 5 will center around these categories, since they show how GMTAs’ teaching

was impacted; for simplicity, descriptions of some of these categories will be reserved

until then.

With teaching impacts identified, I returned to the analysis of my second topic. In

order to only identify factors impacting teaching, I visited each instance of teaching

impact and identified what had influenced or caused it. Again, using the same coding

process, I arrived at three categories: Internal Factors, External Factors, and Time-

related Factors. A description of these categories with their major factors now follows.

Internal Factors In his third interview, Brandon pointed-out that some influences on

his teaching come directly from himself internally. This category encompasses this

idea by including all those factors, directly impacting various aspects of GMTAs’

teaching, which arise from GMTAs’ own traits, attributes, or cognition; these are

factors inherent, residing, or originating from the GMTA himself/herself. The fac-

tors falling within this category include: Experience, Affective Factors, Beliefs, and

Characteristics.
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Experience refers to factors related to the knowledge and experience of the GM-

TAs, as related to their teaching and teaching responsibilities. This would include

the amount and nature of the GMTAs’ knowledge regarding: the subject matter;

pedagogy; the structure, content, and design of the course; their responsibilities as an

GMTA; and other similar and related forms of knowledge (or lack thereof). Experi-

ence is also an important aspect of these factors. Experiential factors would include

such things as experience with: teaching the assigned course, teaching in general, and

different methodologies. It also includes: familiarity with the course, past experiences

as a teacher and as a student, and experiences with past role models (instructors).

Affective Factors are those based on emotion or feelings, which impact or in-

fluence how GMTAs approach or carry-out their teaching. Examples of these were

concern for, empathy, and identifying with students as well as nervousness about

teaching.

Beliefs is a broad factor composed of the varied views and beliefs held by the

GMTAs individually, both professed and inferred from actions and decisions. This

includes views regarding teaching in general; examples of such would be beliefs about

learning, teaching, and assessment. It also includes views regarding the content and

nature of the subject. It encompasses beliefs related to the GMTA’s position in the

department and responsibilities as a GMTA. Furthermore, it includes beliefs about

the student clientele, and how one should relate to or interact with such.

Characteristics are aspects of GMTAs’ personalities or character traits that

to some degree directly influence their teaching. One such example is a GMTA’s

learning style influencing the way he/she teaches. Another example is a GMTA’s

resourcefulness influencing how he/she prepares for class.

External Factors The category of External Factors also developed from discussion

with Brandon; he pointed-out that other influences stemmed from “outside” sources.

This category encodes this idea by including all factors, directly impacting GMTAs’
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teaching, which arose from sources external to the GMTAs, particularly from the

context. The factors identified within this category include: Colleagues, Students,

Preparation Programs, and Course Design and Resources.

Colleagues and Advisors encompasses the individuals with whom GMTAs have

collegial or advisory interactions, particularly regarding teaching and their teaching

responsibilities. This includes course coordinators, supervisors, peers, and other in-

structors.

As implied by its title, the factor Students includes influences stemming from

GMTAs’ students. This factor includes interactions between GMTAs and students,

both inside and outside of the classroom. It also includes influences from student-

related sources, such as student performance.

Preparation Programs refers to all preparation programs that GMTAs attend,

both required and voluntary. This includes the campus wide training (GATO), the

Departmental TA Training (at the beginning of the year), and the year-long depart-

mental TA course (Math 597T), all of which are described in appendix Appendix

C.

The factor Course Design and Resources covers all influences stemming from

the course itself or the availability of resources (or lack thereof). Course influences

are varied and include the structure of the course, required materials, the nature of

the subject, and other aspects arising from the course. Also in this category are what

materials or resources are available and how available they are. Together, this factor

includes influences from course materials, such as required textbooks, common final

exams, standard syllabi, workbooks, and any other course based resources.

Time Factors The category of Time Factors developed from the dual-nature of time,

possessing both internal and external characteristics. Time Factors were external

in the sense that time has properties common with other resources; its supply is

limited, its quantity is not internally controlled by GMTAs, and it can be spent,
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like a form of currency, on different activities. At the same time, these factors can

have internal characteristics; time’s influence is closely tied with internal values and

beliefs of how it should be spent, time management skills, and perceptions of how

limited or plentiful it is, all of which are internal or cognitive elements. Hence, any

time-dependent factor was categorized here; this category encompasses the various

time-related impacts. This include influences due to the quantity of time, such as

ample or limited preparation time or class time, as well as time constraints, such as

those due to deadlines, assignments, meetings, class schedules, and any other, whether

discretionary or not.

3.2.3. GMTA Preparation Programs

As the final topic, I took a closer look at role of preparation programs, by performing a

similar coding analysis on this topic. Because GMTA preparation programs are only

a small part of the GMTA experience and context, the amount of data describing

how GMTAs viewed and incorporated the training that they received was much more

limited than with the other three areas of analysis. Comments and discussion from

GMTAs fit into three basic categories: Views and Attitudes toward, Incorporation

of, and Suggestions for TA Preparation Programs.

Views and Attitudes toward TA Preparation Programs dealt with how

the GMTAs viewed the TA preparation that they received, both individually and

generally. This included general feelings for the programs overall, but also included

how they viewed activities within the programs. It also included their attitudes

regarding the programs.

Incorporation of TA Preparation Programs included any evidence of the

programs being incorporated into or having an impact on their teaching. This includes

things that they learned as well as things that they experienced in the programs.

It also includes ways in which the programs influenced or impacted their teaching
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views and practices. By nature, this category coincides with the factor Preparation

Programs in the category External Factors, described in section 3.2.2.

The last set of comments and discussion regarding the different TA preparation

programs consisted of Suggestions for TA Preparation Programs. This category

included GMTAs’ preferences for activities as well as forthright suggestions for both

the content and make-up of the different programs. Some of this data came up in

general discussion, but most came up during the final interviews, due to the fact that

it was an intentional part of the interview (see the final GMTA interview outline in

appendix Appendix G).
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4. Results

4.1. Case 1: Lisa

Lisa was a second year doctoral student and first year GMTA in the department

during the study. She was studying in the area of applied mathematics while filling

the normal responsibilities of a quarter-time TA appointment; thus both fall and

spring semesters, she was assigned to teach Trigonometry (Math 111) with adjunct

Troy as her supervisor. During this time, she took a full load of graduate courses,

one of which was the applied mathematics Analysis core course, which she took to

complete her preparations for the written qualifying examinations; she planned to take

these just prior to her third year of study (Interview, 3 Oct 2002). Lisa described

her feelings about her new GMTA position and about teaching as follows, “I am

actually very excited to teach this year as it will provide a ‘break’ from traditional

coursework. I am somewhat nervous. In particular, I am nervous about being so

young and potentially having many students older than I am. I also have some fear

that I will not be as successful as I would like to be (Questionnaire).”

Coming from an undergraduate program in Biology and Applied mathematics,

Lisa’s only prior teaching experience was in the area of Biology. As an undergraduate,

she ran a Biology lab section for upperclassmen for one semester. Aside from this,

she had no former teaching experience or training, particularly in the subject of

mathematics. (Interview, 3 Oct 2002)

In spite of her lack of teaching background and experience, Lisa felt very prepared

to teach Trigonometry, because it was a pre-calculus course, which she made clear

on her questionnaire, “I feel that I am significantly prepared to teach mathematics

at the college level (especially pre-calculus courses). I think it is important that this

university only allows 1st yr TA’s to teach lower level courses. I think I would have
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much more anxiety about teaching calculus. My future success as a TA will ultimately

depend on how much time I put into the course. Teaching will be a good refresher

on basic material forgotten (Questionnaire).”

4.1.1. Initial Teaching Practices

From the very beginning, Lisa’s teaching style consisted of lecture, which she would

begin shortly after giving a few announcements or reminders. Initially, this lecture

incorporated a cycle of instruction, illustration, and assessment. First, she would

provide definitions and explain ideas, then she would show various examples, and

finally, she would lead the class through sample problems, quizzing them occasionally

for an answer or for single steps in a problem (Observations, 28 Aug 2002, 4 Sep 2002,

11 Sep 2002).

The material, examples, and problems that Lisa used in class were dictated by the

assigned textbook. The common syllabus specified the textbook sections and a pace

for the class. It was important to Lisa to cover all of the material in the sections,

which meant presenting or working every example provided in the textbook; for her,

something was not “covered” unless she produced it on the board during class, so as

to appear in students’ notes (Interview 1, 2002).

Although Lisa decided to lecture from the beginning, this decision followed a time

of conflicting influences. Prior to the semester’s beginning, Lisa experienced influence

from a variety of factors: the Internal Factors of Beliefs, Experience, and Character-

istics; the External Factors of Preparation Programs, Colleagues, and Course Design

and Resources; and Time.

The influence of all these Internal Factors (Beliefs, Experience, and Character-

istics) worked toward the establishment of a traditional lecture-style of instruction.

Lisa had well-rooted Beliefs supporting this style of teaching and learning. Lisa be-

lieved that, if done properly, lecture was as good, if not better, than any other form of
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instruction. She further believed that no other form of instruction was more effective

than a good lecture. This she professed, saying, “I don’t necessarily believe that any

of those [other pedagogies] are any MORE effective than lecture, I mean, it’s HOW

you deliver a lecture that makes a huge difference. ...I mean, I don’t see anything

wrong with lecture, as long as it’s a good lecture (Interview 1, 3 Oct 2002).”

Lisa’s views and beliefs were also well grounded by Experience. This factor ap-

peared in three forms: her experiences as a student, specific role models (prior math-

ematics and non-mathematics teachers), and her limited pedagogical knowledge. As

a student, Lisa was successful with lecture and did well working alone. She men-

tioned positive experiences in lecture-style classrooms, but reported none involving

other pedagogies; in fact, she expressed negative experiences with group learning sit-

uations. She said that in such situations, she felt held back and slowed down in her

learning, having to pull other students along, from whom she felt that she gained

nothing. This led to strong feelings against these classes. She explained:

Lisa: I HATE group work and I always have and I hated when students,
especially I mean professors at the collegiate level would say, ‘Get into
groups,’ cause that was like my worst nightmare, but–

Int: Why is that?

Lisa: –not that I don’t like interacting with people, but because I would
rather work by myself, because I always, there’s–until I got to graduate
school (slight chuckle), you know–but it’s I don’t know, I just kind of
always, kind of, I–I don’t know–like I guess it’s not, not kind of selfish, but
you can’t learn from people when you’re, if you already know everything
that (slight chuckle) they know–I don’t know–and, and I, I guess it’s
like, like an evolutionary type of response, you don’t like want to help
anybody–I don’t know, you’re up for yourself, I guess–I don’t know–and
I just hated doing it, because I just didn’t want to slow myself down to
explain anything, I just wanted to get it done with and it just bothered
me (Interview 2, 16 Dec 2002).”

In addition to positive experiences with lecture, Lisa recalled clear model lecturers

from her past, whom she admired. One was a professor of Greek from her undergrad-
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uate studies, whom she admired for the enthusiasm he showed when lecturing; she

explained:

Int: ...what is a good lecture?

Lisa: ...It’s displaying that PASSION for the material. It’s being happy
to be there; I had this one professor, this Greek professor from my un-
dergraduate; everyday he would come in saying how happy he was to be
there and like it just made everybody just–I mean, none of us REALLY
wanted to be there at like four in the afternoon, but like hey, if this guy’s
real–I mean and he was really happy to be there, I mean, he was always
happy, he was always smiling and it just makes the time better, you know,
I mean–no one wants to be [at my Trigonometry class] at 7 PM, you know,
but I’m not like, ‘Uh, what are we going to cover today? I don’t know.
It’s seven o’clock. I want to go home,’ you know, just come in there,
[speaking energetically] ‘What’s going on guys? You know, we’re going
to do some Trig!’ you know, and uh, I think they can respond to that a
little bit better (Interview 1, 3 Oct 2002).”

Another lecturer that she admired was a mathematics professor from whom she

had taken a class the previous year, whom she liked because of the clarity of his

lecture and his responsiveness to her as a student; she described it as follows:

“Int: Why did you view him as a good teacher?

Lisa: Because I thought that he made such effective–like the class time
was very effective; he really followed the book a lot, he, his lectures were
very clear–if something wasn’t clear, he would explain it. He was very
approachable; I asked him a number of questions that related to mathe-
matics, like a little bit beyond the course, because I had seen some things
that none of the other students had seen and he gave me very good an-
swers to the questions. He related things to like you know–at the time
when I was taking the graduate courses, the two other graduate courses–a
lot of the concepts that we’d seen, that none of us knew coming-in, or at
least only a very few of us knew coming in and he actually brought-up
those up in his undergraduate class, which I was–I said to like the whole
class, “You guys, this is so good, because you guys go to graduate school
I’m telling you guys you’re going to see this and, you know, no one I
know has seen this at the undergraduate level,” and I just thought that
was really, really good and he could explain things in a way that, you
know, anybody could understand, but then you could raise the language
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up and, you know–I just thought that, thought this was a really great
class. (Interview 1, 3 Oct 2002).”

These positive role models not only gave Lisa positive experiences with lecture,

but a clear idea of what makes up a good lecture. She identified a good lecture as one

that followed the book, was clearly explained at the students’ level, and was livened

with energy, enthusiasm, and zeal. A good lecturer was willing to explain things

students did not understand. This clear idea of lecture was further motivated her

choice in teaching style.

Adding further influence toward a lecture format was Lisa’s lack of pedagogical

knowledge. Lisa showed no deep knowledge or understanding of other pedagogies or

their benefits. She was completely unaware of any research regarding or substantiating

other forms of pedagogy. As she said, “I don’t know if there’s necessarily any reason

to believe that you know, ‘Look, there’s a lot of research about teaching that says,

“Well, you know, maybe you should do all these creative ways of, you know, running

your classroom,” ’ (Interview 1, 3 Oct 2002)” Without such knowledge, Lisa was not

willing to put any credibility with other pedagogies.

Together with the characteristic of her learning well and effectively through lec-

ture, all of these Internal Factors contributed to an apprenticeship of observation

supporting and validating lecture, while opposing and devaluing cooperative learning.

Furthermore, she highly valued this apprenticeship of observation; on her question-

naire, the top item that she listed for how one becomes and “ideal” teacher was, “One

needs to experience being a student (or at least be able to recollect their experience

as a student) (Questionnaire).”

Internal Factors were not the only ones encouraging Lisa to utilize lecture as her

pedagogy; the External Factors of Course Design and Resources (the syllabus and

textbook) and Colleagues and Advisors (Troy, her course coordinator and supervisor),

together with Time (limited class time), exerted a combined influence toward this

same end. When Lisa spoke about her beginning of the year training experiences;
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she commented, “they kind of said...if you’re teaching Trig, it’s kind of hard NOT to

lecture, because you’ve got a lot of material and that’s been kind of pushed too by

the course coordinator, you know like, ‘You guys need to get the material covered,’

(Interview 1, 3 Oct 2002)” During her beginning of the year interactions, Troy had

emphasized the importance of covering the material in the syllabus; Lisa understood

this emphasis to mean that covering the material was a major responsibility of hers,

as a teacher. Adding to this, Lisa had a very stringent idea of what it meant to cover

material, the idea that she needed to go over (in class) every single example found in

each assigned section of the textbook. Because of the amount of material that this

involved, she felt that she had limited class time in which to cover all of the assigned

section; she felt this time would be best spent on pedagogies that allowed her to

cover the most material with the least time. Because lecture was the only pedagogy

allowing her strict control over the flow of the class, she felt pressure to lecture.

All of these factors (Internal Factors, External Factors, and Time) encouraged

Lisa to utilize traditional lecture in the classroom. There was only one factor that

worked to counter these influences, the External Factor of Preparation Programs,

namely the departmental TA training (referred to simply as TA training). As will

be discussed later, Lisa viewed the TA training positively, and one of the things that

she felt she gained most was an understanding of what her students would be like;

she pointed this out when talking about the TA training, “they gave a lot of little

discussions like, ‘knowing your audience.’ So they kind of tell you who the students

are that you are going to have in your course and what types of lectures are effective

for, you know, students in these courses and what’s the typical student, you know–all

of it’s like really helpful I think (Interview 1, 3 Oct 2002).” As a part of this, the

TA training emphasized that standard lecture is not effective with these students,

intentionally encouraging cooperative learning.

Lisa did catch the message of the TA training, and in so doing, all of these factors

came into conflict; on one hand, she had the TA training emphasizing the importance
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of cooperative learning and devaluing lecture; and on the other hand, she had her

apprenticeship of observation, her idea of covering, and an authority figure all seeming

to emphasize lecture and devalue cooperative learning. Lisa’s thought process and

decision then followed:

“...[the TA training] did really accurately describe my audience, like who
I was going to have. ... they kind of say that a lot of times the standard
lecture isn’t very effective for these types of students, and again they
kind of said you know, but if you’re teaching Trig, it’s kind of hard NOT
to lecture, because you’ve got a lot of material and that’s been kind of
pushed too by the course coordinator, you know like, ‘You guys need to
get the material covered,’ and ... I don’t know, lecture’s always been
effective for ME. ... for me as a STUDENT I should say–I don’t know
if there’s necessarily any reason to believe that you know, ‘Look, there’s
a lot of research about teaching that says, “Well, you know, maybe you
should do all these creative ways of, you know, running your classroom,”
’ and I don’t necessarily believe that any of those are any MORE effective
than lecture; I mean, it’s HOW you deliver a lecture that makes a huge
difference. I think lecture is what I’ve done fine and it’s HOW you deliver
the lecture. It’s not you know, it’s not necessarily that you’re lecturing,
but it’s your VOICE; it’s your PASSION; it’s what you SAY. It’s not just
a matter of the style of teaching, of the type of teaching, but the, I don’t
know, character behind it. ... So, I think THAT is more important than
anything. I mean, I don’t see anything wrong with lecture, as long as it’s
a good lecture. (Interview 1, 3 Oct 2002)”

Lisa recognized both the emphasis by the TA training to utilize cooperative learning

and their message that it would be more effective for the types of students that she

would be teaching. At the same time, Lisa had a very high concept of lecture and a

clear view of it as an effective way of conveying material; seen through the lens of these

views of lecture and her views of “covering” material, lecture seemed the best way to

fulfill these responsibilities. This idea was then strengthened by her apprenticeship of

observation. Consequently, Lisa disregarded this part of the TA training message and

determined to lecture in her classrooms, with no intent to try any other pedagogy.
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4.1.2. First Semester Challenges and Changes

Lisa experienced several challenges during her first semester of teaching (fall semester),

some of which clearly impacted her teaching and others not. One of the challenges

that Lisa experienced early on in her teaching was establishing a working relation-

ship with her students. Consistent with her initial fears about being so young, Lisa

felt that a few of her students viewed her as a peer, rather than instructor; in fact,

according to her, a couple of these students would make unsolicited advances on her,

coming by her office frequently to socialize or flirt. To squelch this, Lisa had to pull

away from them socially, to some extent giving them the cold shoulder, so that she

could separate herself from them as teacher, instead of being seen by them as a peer.

Looking back on this situation, she said:

Lisa: ...yeah, it’s okay, I mean, I think I’ve kind of, kind of separated
myself at this point, you know, as the instructor and you know, not like,
as someone that they can date, (both chuckle) and you know. So I mean,
I don’t know, like yeah I DO have like a couple of students that come by
a lot and ...I mean, that’s fine, you know, but I choose to be a little, you
know, bit less friendly with those students, you know just, I mean not
mean or anything, but just like–

Int: –to discourage it?

Lisa: Yeah (Interview 3, 3 Oct 2002).”

Talking with her supervisor, Lisa found a way to deal with the situation. Dealing

with it required separating herself from her students socially in the classroom, being

careful to not be too casual or friendly in her interactions with them–or at least

with some of them. This was actually a fine line and walking this line was itself a

challenge. By the end of the first semester, Lisa felt that she had finally learned how

to do this; she explains, “So I’ve learned, I don’t know, I’ve learned that you don’t

have to be a hard-ass teaching, but sometimes you do–and that you can be, you can

be just whoever–I mean, I don’t know, I should just be myself teaching, and I don’t

need to–I don’t know–I didn’t feel like I was taken advantage of or anything like that,
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but you kind of have to learn that role, so I think I’ve learned that role and kind of

like walk that line, I mean, someone that you want, you know, someone, you want

students to like, but at the same time, someone that’s like an authority. So I think,

I think I kind of played that role pretty well (Interview 2, 16 Dec 2002).”

Aside from this challenge, Lisa had other experiences that impacted her teaching

in important ways, though not causing dramatic changes in her pedagogy. Even

though no dramatic changes occurred, she did refine her pedagogy, moving from a

strict to an interactive form of lecture. This evolution came in response to challenges

that she experienced as well as the influence of a few different factors.

The first major challenge that Lisa experienced had impacts upon the way that

she incorporated lecture in the classroom. In spite of the preparation programs, Lisa

was nervous about teaching, nervous about both establishing herself as an authority

in the classroom and about teaching in front of a class of students. This nervousness

affected her teaching in two ways: first, it impacted the classroom dynamics; and

second, her concentration and focus in the classroom.

Lisa’s nervousness about teaching impacted her classroom dynamics by affecting

her willingness to interact with her students during class. Being nervous, Lisa kept

to a very strict lecture format, sticking strictly to her notes. She moved very quickly

through the material, asked few questions (none open-ended), and did not field stu-

dent questions–initially. Lisa admitted that her nervousness impacted her teaching

on her Math 597T observation assignment, writing, “I feel that my style of lecture

associated with intense writing can make life easier for the students since they tend

to write down what you do (and not much else). And we all know trig students don’t

read the book. Writing on the whiteboard extensively is also a result of my nervous-

ness as a new instructor (Assignment, 9 Sep 2002).” This changed, however, as time

went on; as Lisa gained experience, her confidence grew and she began to interact

more with her students. After just one month, Lisa herself noticed these changes:

“Int: How do you feel your own teaching is going?
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Lisa: ...I’m becoming more laid-back, like not laid back, but just–I don’t
know–less nervous, so that’s good because I think like students can sense
that nervousness in you and they’re more, I think they’re more willing to
test you and they’re more willing not to um, you know, rely on you as a
reliable source and so yeah, I just kind of lost a lot of that nervousness,
which is good...

Int: ...how have things changed over the past few weeks?

Lisa: I guess just my loss of nervousness, I mean. I’ve been more I don’t
know, calmer and kind of go in there and like let them, let them start to
lecture a little bit–like, you know, if they have questions, then I’ll answer
them and you know, whatever. Whereas before I would just come in,
blah blah blah, “Here’s the lecture.” you know, “Here’s a question.” I
pose a question, you know, “Give me an answer.” Where now it’s kind
of like a little more informal, you know, “What’s going on guys?” you
know, whatever and, you know, and I think they kind of like that, because
there’s more room for them to you know–I offer them the chance to answer
questions and that I think they like that a little bit more (Interview 1, 3
Oct 2002),”

As Lisa’s nervousness abated, she engaged the students more. She asked more en-

gaging and open-ended questions than before. She fielded more student questions,

and even carried on some dialog with students. Doing so, though, required effort as

Lisa struggled to maintain control of the class. She described this in her first Math

597T observation assignment, she wrote, “I...feel anxiety about being in the position

of instructor and often find myself trying to be a stronger ‘force’ during class. I some-

times feel that I am simply a facilitator or moderator of discussion during class. I

am always aware that I have to establish myself on a different level than my students

and that I have to ‘stick to my guns.’ I feel that my outgoing and friendly attitude

may impede my success instructing if students take advantage of it (Assignment, 9

Sep 2002).”

Even though this general nervousness abated, there were occasions when it would

return. On occasions when Lisa would get stuck on a problem, her nervousness

returned and at such levels that she would even panic. Lisa saw this as one of her

biggest weaknesses, which she described at the end of the first semester, saying:
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“well I think like if I get stuck, like I get too nervous or something in
class, and I like panic too much and I really could answer the question,
it’s just like, I just like am too nervous or something. So like that’s one of
my problems, but it’s getting better; it’s getting better. Because this one
night I got stuck and I like wasted fifteen minutes of class time because
I couldn’t figure-out what the answer was or how to do it; I like just
couldn’t think and it was like a lot of pressure, but I stayed pretty cool;
like I didn’t let them know I was like internally freaking-out, but they,
you know, I was just like, ‘Well I’ll figure this out for you guys for next
time,’ and like as soon as they left, I figured it out and I don’t know what
my problem was; I just couldn’t think like at the time and I just like, I let
the students put their input in and like, it was just a stupid mistake and
like, and it was the wrong thing and that’s why I got the wrong answer
so, but when I was up there, you know, it’s a lot of pressure. So, I’ve got
to handle the pressure a little better (Interview 2, 16 Dec 2002).”

Lisa’s move toward a more interactive form of lecture was not only due to her

increasing level of comfort teaching, but also to the Internal Factor, Experience

(her classroom experiences) and the External Factor of Preparation Programs (Math

597T), which led to a change in her view of “covering.” When Lisa observed experi-

enced instructors for her Math 597T assignment, she noticed that Craig’s class pace

was slower than her own and that he used fewer examples with more class discussion.

In her reflection on this, she wrote, “...because I feel compelled to write through the

entire lecture, I am forced to increase pace in order to keep on schedule. However,

it may be the case that less is more if the students thoroughly understand a few

examples rather than 1
2

understand many examples (Assignment, 9 Sep 2002).” She

noticed something similar in Troy’s class; she wrote, “He used the whiteboard a lot,

although still not as much as I do. He did use notes while lecturing as I do. ...His

class responded to questions posed and Troy often had to slow the pace down after

students gave answers. ...Troy, like Dr. Craig, operated at a slower pace with more

explanation of intermediate steps. This enforced the idea that students in trig may

require additional explanation of trivial algebra manipulations. I will keep this in

mind for my class (Assignment, 9 Sep 2002).”



60

Lisa’s class experiences added to these thoughts. Lisa found that it was not

possible to continue doing every textbook example in class, because of limited class

time. She was forced to cut examples. Over the course of the semester, she noticed

that doing so did not hurt the students, but instead increased their own responsibility;

she said:

“when I was short on time in class sometimes, um I would just cut a
problem or–and I didn’t like realize that it was okay to even do that,
because I just felt like, ‘Okay, well this is the section that I need to cover,
therefore I need to go over every single example that the section goes
over,’ and I kind of was guilty of that a lot, where I would just try to
push-in though all the problems in the section, because I felt like then
they would get a comprehensive like, you know, like look at the problems
like from that section, and I just don’t think that’s true anymore–and
they, like there’s a lot of times where I would have, not have time or just,
you know, didn’t cover certain problems, and it was fine, and, and that
didn’t hurt them at all (Interview 2, 16 Dec 2002)”

So through her observations, reflections, and experiences, Lisa’s views on “covering”

the material changed; she realized that doing so many examples was repetitive and

that she did not have to demonstrate everything in class, but that she could instead

require the students to study some things outside of class. By the end of the semester,

she had slowed the pace of her lecture and involved students more by reducing the

number of in-class problems; this she decided to change for the second semester,

saying, “I think a lot of the stuff I did in class was like too repetitious and like, instead

of doing two problems fast that were basically pretty close to the same thing, I might

do one, a lot slower, in a lot more detail, where there’s more student involvement,

and so I think maybe, that’s definitely something that I would kind of do differently

(Interview 2, 16 Dec 2002).”

Aside from these changes, Lisa’s teaching remained pretty much the same through-

out the first semester. Only a few other changes in her practices and views were noted.

First, through interactions with her peers, Lisa found alternative ways to present the
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course content, other than the way the book presented it; her peers became a re-

source to which she would turn when she did not like the book’s methods. Second,

Lisa’s grading changed as she sought to resolve a priority conflict. At the beginning

of the semester, she was meticulous about grading, writing lots of comments and

being strict on assignments; however, later in the semester, the difficulty of balancing

time between her own studies and her teaching created a challenge. She found herself

slowly getting behind in her studies. Because of this, she lightened up on her grading

practices, sometimes giving scores based solely upon completion; she also reported

haggling less about points on individual problems. At the same time, grading was

becoming easier for her, which lightened her time crunch.

The greatest shift that she ever made in her teaching was when she tried group

work in the classroom. The last week of classes, Lisa had told her class that they

were going to review for the final exam. Being unprepared for the review, and feeling

that they would not come prepared, she decided to use group work; she explained, “I

wasn’t...prepared for the review, and I knew that they weren’t going to be prepared,

and so I thought it would be like the most, like beneficial for them to get some work

done and...talk to a friend or something–and like college algebra uses it a lot–and

I’ve heard from other...instructors that...they like it; so I tried it (Interview 2, 16

Dec 2002).” Two key elements led to her use of group work in this situation. First,

Lisa and her students had received a review packet comprised of a number of practice

problems intended to provide the students with practice for the final exam. This

packet was a resource that could easily be turned into group work. Second, some of

her peers, who had been teaching College Algebra, had mentioned that they liked

using group work in teaching. Being under a time crunch, Lisa decided to divide

her students into groups and have them work on the review sheet for the entire class

period. Thus, because Lisa had a resource that could be used without requiring

preparation time and because of her peers’ positive attitudes and experiences with it,

Lisa tried group work in this situation and had a positive experience.
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Lisa’s experience with group work was a success and to her surprise, the students

enjoyed it as well. This experience did have an impact on her. Lisa ended the

semester with a positive view of group work. She decided that it was something that

she wanted to incorporate more into her teaching; this, however, revived the original

conflict, as apparent when she described how it went, saying, “in the end, ...when we

did a lot of group work, like a lot of them liked it and I was kind of surprised because

I HATE group work...but these students really LIKE it...and they worked, it wasn’t

like they were just, you know, hanging-out; they did some work...and, so...I’d like

to like, maybe do some more of that, but it’s hard because the schedule is so tight,

but...I felt that was kind of cool, so...maybe I’ll do that (Interview 2, 16 Dec 2002).”

So Lisa ended the semester with her pedagogical conflict revived to some degree.

On one hand, she had a positive experience supporting group work, strengthened by

the students’ attitudes and responsiveness to the pedagogy; while on the other hand,

she still had her ideas and concerns about what it meant to “cover,” emphasized by

the course structure and content.

4.1.3. Second Semester Challenges and Changes

The biggest challenges that Lisa experienced during spring semester (her second

semester) were student-related. Speaking of what was more difficult spring semester

than fall semester, Lisa said, “...the other thing...is that last semester I knew my

students like a little bit better; I had, you know, just different, different students and

now I have new students, and they are very different, and so it’s harder...when you

don’t know them as well and...it’s a little harder at first (Interview 3, 10 Mar 2003).”

From the semester’s start, Lisa had to adjust to a new class of students, with a new

collective personality. This was an adjustment because even though she knew she

would have different students, she expected classroom dynamics to be similar; she

explained, “I expected my class back, ...I knew I was going to get another class, you
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know, but in some ways, like I kind of went in like thinking that I’m going to have

all the personalities of my other class and all the work ethics of my other class and

so on and so forth. So now I have a new group that’s very different (Interview 3, 10

Mar 2003).”

This new group of students brought with it some additional challenges. Lisa had

specific difficulties with certain students being disrespectful to her, challenging her,

and inciting other students to do similarly; she describes:

...on the first day there were in-class problems that kind of give, convert
into somewhat out of class problems, comments, just in general it’s an
annoyance and it’s just an odd person that makes me feel somewhat un-
comfortable at times and um, ...the first day he’s just very, I don’t know,
like starting the class to get off, like just to start like, I don’t know, just
sort of like interrogating me about how I handle my grades and...so the
first day I had like a group–and students like verbally attacking me about
like how I hand-out grades and how I like fail people and like all kinds
of things that they really like had no business...talking about and I like
quickly like, you know, told that guy that most of this stuff wasn’t up for
discussion (Interview 3, 10 Mar 2003)”

Lisa had to stand firm with her policies in the face of this challenge. She stood her

ground, but after the class, this student continued to press her, by making inappro-

priate advances on her; she continued, “...but then like after class, he made comments

about how I dress good and how I look good and things like that, that like are totally

not appropriate as a student saying to an instructor (Interview, 3, 10 Mar 2003)” He

pursued this beyond this single incident, annoying her–in her office mates’ opinions,

not just hers–during office hours.

Because of her previous semester’s experience and through talking with her super-

visor, Lisa was able to deal with this student. She continued, “Like at first I thought it

might be a problem, but now it’s more like just a pain. ...I was just really like straight

with him, ...if he would say something...I would just handle it very diplomatically and

very quickly, either change the subject or just, you know, say some comment that let

him know that I wasn’t like, you know, couldn’t talk about that or just like when he



64

comes in [my office], he’s all, ‘That’s a good dress!’ you know, and not even, just like

sitting here, ‘Okay, let’s look at the problem,’ you know, like I don’t get up and face

or anything, just like keep it really calm (Interview 3, 10 Mar 2003)” Lisa distanced

herself from this student, shortening their interactions and keeping conversations to a

minimum in order to control their interactions and avoid confrontations and minimize

the student’s inappropriate advances.

Having a semester of experience behind her (both teaching and with this course)

made the biggest differences for Lisa’s spring semester teaching experience. This

added experience affected a variety of things: her confidence in teaching, her anxiety

level, how and what she prepared for teaching, the nature of the content she prepared

for class, and her level of pedagogical content knowledge.

Lisa’s previous experience with the course had a direct impact on her own confi-

dence and anxiety level. She described this, saying, “[this semester] is...definitely so

much easier, like because I know where the class is going; I know what the students

will like have to know for the, all the way up until the end of the semester...and when

they ask questions, like I know how to answer it in terms of whether we’re going to see

that in this course or we’re not, and so, um, like so that’s a lot easier, and then...just

like having no anxiety as to, ‘Uh, I think we’re going to cover that, but I don’t know,

you know,’ because I haven’t, you know, but without telling them that I don’t know;

so there’s no anxiety; I mean, I know exactly this is the subset of trigonometry that

we cover, and I know, it’s clearly defined for me. So it’s no question there–and then

I’ve already gone through like, I’ve already lectured on this stuff before (Interview 3,

10 Mar 2003);” Having had a semester of teaching, Lisa was comfortable lecturing

in front of the class; but above that, her familiarity with the course content gave

her confidence with the material, particularly when answering questions and making

explicit connections with things to come.

Her experience also impacted how she prepared for class. Because Lisa lectured

and still had her lecture notes from the previous semester, she utilized them in her
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teaching preparations. In describing how she used her notes to prepare for class, she

said:

“if...I felt [my notes] were really sloppy, just handwriting or something
that I have and I feel like I really should go over, I’ll literally just rewrite,
you know, with either rewriting the notes that I had done or just go
through the book and just write all the examples down um, or a lot of
times...what I’ll do is just...read over the notes that I had, make sure that
I, you know, am okay with, you know, everything, and then the other
thing I do is look at the problems that they have to do for homework and
um, because the problems that they have to do for homework use, you
know, a set of tools that they learn in that section, make sure that I can do
all the problems very quickly and know the set of tools that they’ll need
to do the homework, and so that’s usually my preparation. If I feel like
there’s anything, gaps between what they need for homework and what
I’m teaching, that’s what I do. (Interview 3, 10 Mar 2003)”

So Lisa’s class preparations spring semester amounted to reviewing, rewriting, or

occasionally recreating her lecture notes from the previous semester. This allowed

her to cut her preparation time dramatically, sometimes she even relied on her notes

to avoid the need to prepare for class altogether; in fact, Lisa frequently used her

notes as a means of reducing her time demands. In discussing this, Lisa said:

“I kind of take advantage of the fact, too much, that I, that I taught this
before and so I have lecture notes prepared, and so like sometimes, if I’m
busy, I don’t get a chance to really look at them before I teach, and so–it’s
not like I’m really into the material sometimes, when I’m teaching it; I’ll
be all, ‘What does this say?’ like, I, without like making a fool of myself.
You know, I, it’s sometimes like, if I’m really busy, I won’t get a chance
to really look over those notes as well as I should, before class, and so you
know–last semester, my students like really GOT what I was lecturing;
I would be like really into the notes, because I had really just prepared
them. So that thing’s kind of a drawback. ...with my preparation time,
it’s just sometimes zero, ...I could go in there; I’d pick-up 5.4 and I’d pull
it out of my notebook; and go in there and read it like, you know, and
lecture, and like–it’s just that there’s like this ten or fifteen minute period,
where it takes me that long to kind of get into the notes like a little bit
and–I mean, it’s normally not, I mean it hasn’t been a problem, but it,
it causes me to have a little anxiety because I know that like I’m not like
where I should be, you know (Interview 3, 10 Mar 2003).”
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Lisa’s prior semester’s experiences and her class interactions impacted her class

content. Lisa focused her instruction more around the content covered by the review

packet and common final. For this reason and because it made the class easy for

the students, she created steps or algorithms for topics when possible. For example,

not realizing that she was removing conceptual development from the material, Lisa

created an algorithm for matching equations and graphs of sine functions, which she

then had her students memorize; she explained:

“...everybody botches the, the section, it’s like the book botches it, all the
activities botch it; they don’t, they just teach this topic, they try to like,
I don’t know–I have a really simple way to teach them, so–cause they’re
all, my students like love to do for it, because they’re like, ‘This is so
neat,’ nobody knows–...it’s just like step one, two, three, four, you know,
do these things in this order; you’ll get it right every time. ...if I give
them like a = c + a sin(bx − d), like with all these different translations
and changes going on at one time, I give them like, ‘Do this, this, this,
this,’ and then after they do those steps, they’ll have the graph. So just
graphing, so instead of being overwhelmed by all these different things
that’s going on and how this moves the sine function, like I give them a
nice, nice procedure and um, they do that and um–(Interview 3, 10 Mar
2003)”

Lisa’s students liked this approach to instruction because it removed the thought

process from the process. Because the students liked it, Lisa felt that it was a better

way to teach the material. Thus her prior experiences, the common final exam, and

her classroom interactions influenced the nature of the content that she prepared to

teach.

In spite of her increased emphasis on procedures, Lisa did show that she had

developed some pedagogical content knowledge. Through teaching the course before,

interacting with her supervisor, and discussing with her peers, she developed a better

understanding of the content, including what was difficult for the students.

Overall, Lisa’s initial choice of pedagogy did not change. Through her first year

as a GMTA, her teaching did evolve. Lisa became more independent as an instruc-
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tor, utilized a greater variety of resources, and gained a better understanding of

Trigonometry and students’ understanding of it.

4.1.4. Views and Attitudes Toward Training

Of the three preparation programs, Lisa spoke the most highly of the departmental

training, referred to simply as the TA training. She liked it better than the other two

programs, describing it as helpful, awesome, and plenty. When asked why she liked

it better than the others, she said, “–smaller groups. The people that were running

it were really cool. Like everybody was, you know they were really, you could tell

they were excited about teaching and they really, they really answered a lot of the

questions that all of us had and I think the days were broken-up, I mean, it wasn’t

that boring and you got to see your friends and–I mean, it definitely–it was fine. It

was good. I thought it was really good (Interview 1, 3 Oct 2002).” Lisa liked the TA

training for its social context (smaller groups, excited facilitators, and interactions

with friends), for its structure (broken-up schedule spaced over days), and for its

relevance (answering her questions).

One way that it impacted Lisa was in helping her to develop realistic expectations

of her students; in the presentation “Knowing Your Audience,” they discussed statis-

tics on student backgrounds and grades. Lisa mentioned this presentation specifically,

in her first interview, as being particularly useful; in fact, this aspect of the TA train-

ing stuck with her the entire year. In her final interview, she still saw it as one of

the most useful parts of the TA training, saying, “Well, I think the TA training is,

is really good, like I think, I think the statistics and the hard numbers are good,

like because I mean I just think it really makes you realize, you know, ‘This is what

you’re looking at! Like statistically, THESE are your students! THIS is what you’re

teaching! These are the grades!’ ...like describe who you’re going to be teaching to,

describe...like where this fits in, in the whole scheme of things, ...because...you don’t
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want your TAs to be like shocked when, you know, they walk into their class and

it’s not what they expected; you know, let them know what, like give them accu-

rate...things to expect, like because otherwise, it takes that adjustment period to like

what you thought you were going to see and what you actually [see] (Interview 4, 16

May 2003).”

Most of the impacts that the TA training had on Lisa were on the affective level.

All of the emphasis that the TA training put on preparing for problem situations

induced a high level of caution and concern; she approached her student interactions

cautiously, with the fear that her students would try to manipulate her or use her

words against her at the end of the semester. As seen, however, this caution pressed

her to approach her peers and supervisor with problems, to seek help right away.

Additionally, the TA training provided her with comfort; Lisa felt less nervous about

being a GMTA in the department; she felt like the department supported her in her

position, that she was not alone.

The effects of the TA training were basically limited to affect; no other signifi-

cant impacts were noted, particularly with regard to pedagogy. As discussed earlier,

the efforts to push alternative pedagogies were countered by Lisa’s apprenticeship of

observation, the course structure (in combination with her views on covering), and

Troy’s emphasis on the importance of covering all of the material. The only real im-

pact it had on Lisa’s teaching was that, by assignment, it motivated her to actually

prepare for the first day of classes.

In contrast, Lisa viewed the campus-wide training (GATO) negatively. Speaking

about the GATO, Lisa said, “It sucked. Yeah, I just thought it was kind of, I thought

it was useless. ...the math department’s TA training was AWESOME; ...I thought

that was PLENTY. ...the only part of the TA training from the university that I

thought was like mildly interesting was uh, like there was the section on academic

integrity that, you know, was kind of interesting and that was about it. I mean, it

was bogus; I thought it was stupid, so I don’t know. If the math department didn’t
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put on such a good...TA training, then I would say that it’s good and I guess like

the university has to cover its butt somehow and has to have some kind of formal

training (Interview 1, 3 Oct 2002).” Lisa felt that, other than a familiarity with

some policies, the GATO did not provide anything that the departmental training

had not already accomplished. Additionally, the GATO did not have the elements

that Lisa enjoyed about the departmental training. In essence, the departmental

training dwarfed the GATO, causing Lisa to feel that it was simply a waste of time.

Consequently, the GATO did not have any substantial impact on Lisa’s teaching

practices; Lisa explained, “[The GATO is] not super influential, ...mostly about policy;

that’s kind of the only thing I’ve, you know, learned to be...right on, about policies,

you know, and I know, I feel confident in the policies...so THAT’S really the only

influence; it’s given me...information and, you know, deal with any anxiety that I

might have about what to do in certain situations, that’s all (Interview 3, 10 Mar

2003).”

Lisa’s seemed apathetic toward the Math 597T course, neither speaking highly of

it (as she did the TA training) nor speaking negatively of it (as she did the GATO).

Describing Math 597T, she said, “it’s okay I mean, it’s a credit or whatever (Interview

1, 3 oct 2002),” and “it hasn’t HURT (Interview 3, 10 Mar 2003).”

Lisa’s apathy was due to the redundancy and lack of applicability that she per-

ceived. Because Lisa already discussed teaching with her peers, she saw the Math

597T discussions redundant; speaking of Math 597T, she said, “it’s somewhat help-

ful. ...I do a lot of talking about the teaching with my [peers], with other friends and

stuff, so I mean a lot of the discussion that goes on in the course, it’s like I have those

discussions all the time, so I don’t know, it’s okay (Interview 1, 3 Oct 2002).”

There were only three benefits that Lisa attributed to Math 597T. First, because

her supervisor Troy was one of the co-facilitators, Lisa knew that she could catch

him following these meetings, which saved her the trouble of tracking him down

when she needed to talk to him. Second, because of the observation assignments
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and the GMTA presentations in class, she sometimes got ideas of how to present

specific topics. Third, the discussion of cases (Friedburg et al., 2001) that related

to administrative issues or students reminded her of the student perspective, making

her think critically of her student interactions and decisions affecting them.

When it came to the class assignments, Lisa’s was somewhat critical. In particu-

lar, she criticized the observation assignment, preferring to observe her peers (to see

how her teaching compared to theirs) rather than experienced instructors, which she

felt was repetitive with her apprenticeship of observation. She said, “I just think, I

think observing like your peers is really good, because they’re at the same level as

you; I mean, I think observing experienced teachers is good, but, Jesus Christ, I’ve

been seeing experienced teachers for so long, you know, that, you know, I KNOW

what a good teacher is, at least, you know, if I don’t by now, well I’m in trouble, you

know. It’s just, I think seeing someone in your own level is, or at your own experience

level is really good, because you know, you see, that’s, that’s more important than

seeing someone that, you know, is experienced, because you’ve done that as a student

your whole life, you know (Interview 4, 16 May 2003).” In spite of these feelings,

the most evident impacts on her teaching came from the Math 597T assignments.

In particular, the first observation assignment (details of which are in appendix Ap-

pendix C) contributed to an eventual change in her views and led to an evolution in

her teaching style.

As mentioned earlier, Lisa realized that the pace of her class was much faster than

Craig’s and Troy’s. She further noticed that they presented fewer examples, gave more

detail, and drew the students more effectively into class participation than did she.

This was a key realization that led to a shift in her views regarding her responsibility

to “cover” the material and ultimately to her shift toward more interactive lecture.

This was the most evident change in Lisa’s pedagogy. The second assignment

actually strengthened her view of her pedagogy. When she watched a video of her

class for Math 597T, she felt that she had done a good job lecturing; this gave her
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more confidence in the way she was teaching, putting aside doubts and questions

regarding her pedagogy; she wrote, “Overall, I feel that my presentation of the ma-

terial was good. In particular, I was surprised how clear I found my explanations to

be (Assignment, 4 Dec 2002).”

This second assignment also helped her identify a variety of areas of improvement.

Many of these were mechanical, but some were more pedagogically oriented. Some

of the more mechanical observations dealt with things like: whether she spoke loud

enough, clarity of her writing, and looking at or talking to the board. Other things

that she observed dealt with: answering her own questions, asking questions above

the level of her students, and abuse of notation that could throw off students. So

overall, these assignments pushed Lisa to scrutinize and critically analyze her own

teaching.

4.1.5. Summary: Lisa

Lisa’s experience illustrates a case of quickly established, resistant, experience-based,

lecture instruction. Lisa’s final pedagogy was an interactive style of instruction, com-

prised of Lisa presenting definitions, examples, and problems at the board, while ask-

ing her students questions and fielding theirs as they stepped through the problems.

As there were no major shifts in her pedagogy, this represented simply a refinement

in her original teaching style, which was a much stricter lecture instruction, marked

only by a lack of student interaction.

Lisa established her initial pedagogy on her first day of teaching, established by

several characteristics and elements of her background. The biggest influence on the

teaching that she established was her lecture-based apprenticeship of observation;

because of her reflection on clear prominent role models (prior teachers), Lisa had a

well-developed idea of lecture-style instruction. Her own success in mathematics and

with lecture (as a student) strengthened her commitment to it. Based on this, Lisa
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had strong beliefs supporting lecture; she saw lecture as an efficient way of covering

material and had vivid ideas of what comprised good lecture. These beliefs were

reinforced by her beliefs about covering, the importance of presenting everything in

class for which students would be responsible.

Because of the strength of these influences, the preparation programs had no

major impact on Lisa’s pedagogy. In fact, there was no evidence that the GATO

impacted her teaching at all. Only the departmental TA training and the Math 597T

course had clear impacts on her teaching experience. Even though Lisa really liked

the TA training for its structure and social atmosphere, it did not have any major

impact on her pedagogy; it did have other important benefits for Lisa, which were: a)

establishing a level of caution regarding potential problems, b) establishing realistic

expectations regarding her students, and c) preparing for and feeling more comfortable

for beginning her experience. As for the Math 597T course, even though Lisa felt

it was not that useful, through its emphasis on engaging students in the class and

two of its assignments (the observation assignment and video reflection assignment)

it contributed to Lisa’s pedagogical refinement, leading to a more interactive form of

lecture.

Through the year, Lisa experienced two major challenges: nervousness in teaching

and dealing with student behavior. Lisa’s initial anxiety of teaching in front of the

students served as a barrier to her teaching development, causing a lack of student

interaction and a fast lecture pace for the class. As for students, both semesters Lisa

had to deal with students flirting with her. She also had to deal once with student

confrontations during class, aggressively challenging her policies and authority as an

instructor.

The resources and sources of help that stood out in Lisa’s experience were the

textbook and course materials, her supervisor, and her peers. Lisa relied heavily

on the textbook and course materials to dictate the content, examples, and pace of

the class; the supplemental materials given her also helped compensate for her lack
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of pedagogical content knowledge, clarifying where students would have problems.

Lisa’s supervisor served as a valuable support person, providing advice and support

as Lisa dealt with her student challenges and boosting her confidence in teaching.

Finally, her peers served as a strong support network; her conversations with them

gave her ideas for dealing with various challenges as well as for teaching class.

Over the course of the Lisa’s first year, there were no challenges that she was not

able to overcome and no major changes in her teaching. She had sufficient resources

for her needs, and was well networked with her peers and supervisor. The major

influences in her teaching remained: a) her current and past experiences as student

and teacher, and b) the course structure and materials (including the common final).

Thus, through the year, she became more confident in her own teaching abilities and

more established in lecture-style instruction.

4.2. Case 2: Becky

Becky was a first year doctoral student, studying mathematics education in the pure

mathematics program and first year GMTA with the normal responsibilities of a

half-time appointment. Both fall and spring semesters during the study, Becky was

assigned to teach College Algebra (Math 110); Janie and Mark were assigned as

her supervisors for fall and spring semesters, respectively. At the same time, Becky

took a full load of graduate courses; in particular, she took the three core graduate

courses in pure mathematics (Algebra, Analysis, and Geometry-Topology) in order

to prepare for the written qualifying examinations, which she planned on taking just

prior to her second year of study (Interview, 24 Sep 2002). During the first semester,

however, Becky’s workload was so difficult for her that she switched to auditing her

Analysis class, reducing her course demands. Becky described her feelings about her

new GMTA position and about teaching as follows, “I am looking forward to working

with students. I am interested to see the differences between college freshmen and the
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non-traditional (18-22 yr. old) high school students that I taught at [Knights-Charter

High School]. I am slightly apprehensive about the lecture-style of teaching. In the

past, my experiences with teaching have been more one-on-one. (Knights-Charter is a

self-paced school, so teaching there was more like tutoring 15 students at once.) I am

also concerned about time-management–working on my own classes while teaching.

And I am NOT looking forward to GRADING (Questionnaire).”

Like some participants in the study, Becky had teaching experience prior to be-

ginning her GMTA experience for the department. For the year prior to being a

GMTA, she taught mathematics at Knights-Charter High School. Becky describes

her teaching experience there as resembling a tutoring experience. Knights-Charter

was for students who struggled with and left regular public high schools, usually hav-

ing had problems in mathematics. Her classes at the charter school were self-paced,

consisting of 15 to 20 students of varying mathematical backgrounds and at different

places in the curriculum. Most of class time was spent with the students working

individually, while she would circulate, helping students to progress on an individual

basis. (Interview, 24 Sep 2002)

Becky’s experience teaching at Knights-Charter followed and built upon her ear-

liest reported teaching related experience. Prior to working there, Becky was an

undergraduate mathematics student at this same University. While there, she served

as a mathematics tutor, which was the beginning of her teaching related experience.

(Interview, 24 Sep 2002)

Because of her experience teaching at Knights-Charter and because of her tutoring

experience at this University, Becky felt that she would do well as a GMTA. Her only

reservations were with her inexperience with lecturing. She wrote, “I feel that because

I have lots of experience tutoring at the college level that I am VERY familiar with

the material that will be covered in the class. I also think the fact that I attended

[this University] as an undergrad will help me relate to my students. I have had

little preparation for lecture-style teaching, but I feel that I will, in general, become
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successful at teaching college mathematics (Questionnaire).”

4.2.1. Initial Teaching Practices

Becky’s initial teaching style consisted of a combination of interactive lecture and

group work. Following some announcements, she would begin class by having students

work on problems in groups, problems that used prior covered material. After about

10 - 15 minutes, she would debrief the students, going over the problems at the board,

questioning them on their answers and reasoning. The rest of the class (about 30 -

35 minutes) consisted of lecture in which she presented and modeled new material.

Although order of class activities would sometimes vary, these elements comprised

most classes (Observations, 26 Aug 2002, 29 Aug 2002, 12 Sep 2002, and 29 Sep

2002).

Lecture was a natural teaching style for the college setting in Becky’s views. Even

though her prior teaching experience was wholly nontraditional, and she in fact had no

prior experience lecturing, Becky brought with her the idea that college instruction

was expected to be done through lecture, which she revealed when expressing her

feelings about beginning her GMTA position, “I am slightly apprehensive about the

lecture-style of teaching. In the past, my experiences with teaching have been more

one-on-one (Questionnaire).” It seemed that Becky’s apprenticeship of observation

developed this view, that lecture was simply the way college courses should be taught.

The idea of lecture was also supported by her own experience and learning style as

a student. Becky learned well in the traditional lecture-based class. During her first

semester as a GMTA, Dr. Todd, her Algebra professor, used alternatives to lecture

when conducting his class. Dr. Todd ran the class more like a seminar, having Becky

and the other students study beforehand, sit in a circle during class, answer questions,

and discuss the material as a group. Becky described her feelings about this class

by saying, “I appreciate what he’s doing and I think it’s definitely like getting me
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to, you know, read the book before class and that kind of thing, but...I actually DO

learn just FINE from lecture and like from having somebody like just give me like

a different way to think about what’s happening in the book...but his lectures are

very sort of like very well organized and make a lot of sense and um, so sometimes I

almost wish he would just get up to the board and just like, you know, ‘What is going

on?’ you know, ‘Tell me what is going on.’ (Interview 1, 24 Sep 2002)” Although she

appreciated Dr. Todd’s effort to run a nontraditional class, she preferred to learn in

a lecture setting, learning from the textbook, with class being an augmentation or

alternate perspective on the material.

Even though Becky used lecture from the start, her main goal was to engage the

students, to find a way of getting them to do mathematics during class, as had been

the case in her tutoring and teaching at Knights-Charter. To do so, she made her

lecture as engaging as she knew how to do; she described this saying, “I try at least,

when I’m lecturing like, prompt them to answer for, you know, getting to the next

step of things that they know the next step to and, you know, remembering things

that happened the day before and stuff like that. So I at least like, try to get them

involved in that way, (pauses) which works, I think, to an extent (Interview 1, 24 Sep

2002).”

Although Becky lectured, she was not committed to it, nor was she content with

interactive lecture. Becky had an inward drive to move away from lecture, a drive

rooted in her teaching experiences at Knights-Charter High School. This showed up

when she spoke of her teaching experience there:

“...my teaching background [Knights-Charter] is entirely almost tutoring
based. ...the high school I taught at was self-paced, so it was like you had
15 or 20 kids in the room, who were all like taking–you know, you could
have like Pre-algebra, Algebra, and Geometry students, all in the same
room, that were all working on a different part of the book, ...and I’ve
seen so many students BENEFIT from that sort of thing, but you know, I
mean–so why do so many students have to come to tutoring, right, because
they’re...not getting out of their, sort of regular class, all the, you know,
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information or practice that they need to get; so then they go to tutoring
and then they can get that practice and get, sort of more one-on-one
explanation and get THEIR specific questions answered...but if you could
bring that like into the classroom, I think that it would almost, I mean
it would just get the students started that much sooner, sort of thinking,
having to think for themselves, and you know, having to sort-of come-up
with, you know, just make the connections on their own of what’s going
on and that sort of thing (Interview 1, 24 Sep 2002).”

Through her tutoring and charter school teaching experience, Becky saw the value of

student-centered instruction; she realized the limitations of traditional instruction and

developed student focused beliefs. Becky said that her experience was a significant

factor in her teaching development; when asked why she felt that way, she said, “Well,

I think just like the teaching experiences that I’ve already had and the fact that, I

mean just even the fact that I have HAD previous teaching experiences, so I’ve had a

chance before...I started teaching HERE like, I’ve had a chance before now to sort of

think about, ‘Is this working? Is this not?’ Like, just to sort of, PONDER you know,

what I think about how students learn and um, what’s the best way to teach them,

but I guess just sort of–for background I just mean previous teaching experiences

(Interview 1, p.17).”

The combined influence of her background and the TA training led to Becky’s

incorporation of group work in her class. As mentioned, Becky wanted a way of

involving her students in doing mathematics during class. The TA training not only

provided a way of doing this, but provided Becky with a strong motivation to do so.

Because they emphasized cooperative learning, Becky go the impression that that was

the way they wanted the GMTAs to teach; she mentioned this as a conversational

side note saying, “in the beginning of the year um (pause) training, you know the

departmental training, they’d gone on and on about like group work, group work,

group work, like this is how like, you know, everything should be (Interview 1, 24 Sep

2002).” Becky got the idea that cooperative learning was what they should be doing

as much as possible. Even though Becky did not any experience with group work,
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she grabbed hold of the idea and incorporated it into her class. Becky confirmed that

she got the idea of group work from the TA training; when asked where she came-up

with that, she said, “Yeah well, the sort of group work idea was mentioned a lot in

the beginning of the year training (Interview 1, 24 Sep 2002).”

So without any major conflict resolution, Becky began her teaching style incorpo-

rating both lecture and group work. She predominantly used lecture to present new

ideas and content, engaging the students as much as possible through questioning

and discussion. She also utilized group work to give students an in-class opportunity

to do mathematics.

4.2.2. First Semester Challenges and Changes

During Becky’s first semester as a GMTA, she experienced a variety of challenges

related to her teaching, some of which had direct effects on her teaching development.

Because of her background, however, the sample of challenges that she experienced

was different than many of her peers’ challenges. The major challenges that she dealt

with fall semester included: a) getting meaningful and useful feedback and instruction

regarding her teaching practices; b) developing the pedagogical knowledge to achieve

her instructional goals; c) balancing her workload; and d) reaching all of her students.

Becky’s experience teaching at Knights-Charter High School just prior to being

a GMTA had a direct impact on the types of challenges that she experienced as a

GMTA. Several of the challenges that other GMTAs experienced when they began

their GMTA experience either were diminished for Becky or were not challenges at all.

Some of the ways her experience helped included: a) developing pedagogical content

knowledge, b) establishing realistic expectations, c) preparing for and dealing with

student interactions, and d) managing the classroom.

Becky’s prior high school teaching experience provided her with opportunities to

develop pedagogical content knowledge that related to the course she was teaching.
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This was apparent through her reaction to the Math 597T course; talking about the

Math 597T assignment and class discussion, dealing with student misunderstanding

and misuse of the minus sign, Becky said:

“I’m not sure it really worked for me. (chuckles) It didn’t get me, I mean,
I don’t know, it didn’t really work for me. (chuckles) ...I mean, maybe
people weren’t aware of, but like I think that (pause) I was already sort
of aware that there’s problems with, you know, minus versus negative,
and that sort of thing. ...I think that I was already sort of aware of
that, ...–so I taught [at Knights-Charter] for like a year and three months
there, and that was mostly with students that have very, very, very low
math skills. So I mean, that’s where, you know, these problems, even
just like you can really see like the root of the problem of students just
not even understanding like what a negative number even is. So, I sort
of already had that feeling for, you know, students having difficulty with
that (Interview 1, 24 Sep 2002).”

Because her previous teaching experience was student-centered and involved working

with struggling mathematics students, Becky had already encountered many of the

mathematics topics with which students struggle and had thus begun to develop

pedagogical content knowledge.

This knowledge further helped Becky by helping her establish realistic expecta-

tions regarding her college students. Because of her experience, she had an idea

how much students would understand coming into college and with what they would

struggle. Becky explained as follows:

“I think that my previous experience teaching IN like a local high school,
really gave me a sense of what students are learning in high school. So I
think that I was less surprised than maybe some other TAs about um sort
(pause) of the, what the students came into the classroom knowing. I think
that that experience...helped me a lot in not having like extremely high
expectations of what they would know walking in and I wasn’t surprised
by that and I think that helped me sort of have an idea of, you know,
as I’m explaining things, like where students might go wrong and like,
where to sort of point out, you know, ‘Here’s something to remember,’
or you sort of prompt them to get them to remember you know, ‘You
know, when we divide by negative, the...greater than or less than sign
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switches.” You know, just this little like old things that they should know
but you know maybe they never really learned and I think that THAT
helps me to sort of have, I don’t know, have reasonable expectations of
their actual, like what they’re coming into the classroom knowing on the
first day (Interview 2, 12 Dec 2002).”

In addition to developing pedagogical content knowledge and realistic expectations

of her students, her prior teaching experience helped with Becky’s student interactions

and classroom experience. Student behaviors that would seem problematic for other

GMTAs did not seem so for Becky, because of the disruptive behaviors she had dealt

with at Knights-Charter; she explained, “[This semester,] I had a few students that

were kind of annoying throughout the semester, but you know that’s, I mean I had

taught high school, so I was used to that in even bigger ways you know, where people

were actually being disruptive in the classroom and things like that. I didn’t really

have THAT sort of, you know people actually being disruptive and things like that

(Interview 2, 12 Dec 2002).” Through this experience, she not only learned to deal

with student behavior, but also learned to managing student learning in the classroom.

Comparing her experience as a GMTA to that at Knights-Charter, she said, “I’ve

never taught a class where everybody was in the same place at the same time before,

because of the way that the high school was run...–it’s a lot easier to teach or to have

everybody in the same place at the same time. ...I used to have like three different

text books out in front of me and like, you know, 25 of it–homework assignments

from like 25 different places in the text book and so just on a logistical level, it’s a lot

easier to have everybody in the same place at the same time um, and I think that’s

probably the biggest difference (Interview 1, 24 Sep 2002).” Becky’s experience at

Knights-Charter High School made classroom management in her college classroom

easier. Classroom management, student interactions, and grading were all easier for

her because of her prior teaching experience.

Of course this level of preparation and experience had its drawbacks, particu-

larly for her teaching development. Becky had a difficult time obtaining meaningful
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and useful feedback on her instruction. Some of the avenues that helped shape her

peers’ forms of instruction were below her level of instructional experience. Two such

examples were the Math 597T course and her supervisors’ feedback.

Many of the Math 597T course activities did not carry much weight for Becky,

because they were not on a high enough level to inform her teaching practices. Discus-

sions dealing with problematic topics, like dealing with disruptive students, generally

did not add much knowledge or understanding that she did not already possess. Ac-

tivities dealing with test/quiz preparation or grading were useless, because she already

had experience with these teaching responsibilities. Additionally, the observation as-

signment mainly served to quiet concerns that Becky had with her own teaching style

and practices, giving her confidence in her current teaching.

Becky wanted and expected more from Math 597T. She felt that there was not

enough information on student learning discussed or conveyed during these meetings,

particularly with regards to pedagogical content knowledge. She explained, “I think it

would help to specifically discuss...how students learn and you know that sort of thing

...more specific, to what we’re ACTUALLY going to be teaching in the next like week

or two weeks...cause we’re going into piecewise functions and the...sort of hand-out

that we have of you know, here’s things that you should focus on and not focus on,

mentions that students have a lot of trouble with this and, but then just sort of, so I

mean, students have a lot of trouble with it, well then it would be nice to know like,

how Janie or people who’ve taught the class before sort of, ‘How do you handle that?

How do you present it?’ (Interview 1, 24 Sep 2002)” Becky wanted Math 597T to be

both taught on a higher level and more connected with their teaching assignments,

helping them to develop pedagogical content knowledge.

Similar issues made it difficult for Becky to get useful feedback from her supervisor.

Becky described her first debriefing with her fall supervisor Janie saying, “I don’t

remember there being much for her observation. I think it was just kind of very sort

of specific things–I remember the, she told me to put the uh section number on the
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board, which is fine; like I’ve been doing that. Oh and she said that the uh in class,

like I had the class work in groups and that that went on too long, which I was kind

of aware of ...but those were her only comments um as far as I can remember...not

really like extraordinarily useful (Interview 1, 24 Sep 2002).” Janie gave her very

few comments and feedback; as she normally did, she watched for logistical problems

typical for GMTAs and did not find any, because Becky had already had time as an

instructor to iron-out most of the mechanics. This did not change, however, with

further observations. When Janie visited again, at the end of fall semester, she still

had little to say. This both frustrated Becky (because of the lack of feedback) and

reassured her (because Janie condoned her teaching practices). Becky explained this,

saying:

“[Janie] didn’t have a lot of like, ‘change this,’ sort of feedback. It was
mostly just, ‘What you do, seems like it’s fine,’ which, I mean if that’s
really true, then I guess, that’s all I need to know, right? It’s, I think in
the first TWO weeks, that was a little bit more, she told me, you know,
‘This seems fine,’ and I was kind of looking for more like, but there must
be some kind of, more feedback that you have to give, so I kind of thought
that I was kind of disappointed and wanted more and I felt like, ‘There
must be something I’m doing that’s wrong, you know, because whatever,
you’re just starting,’ and it seems like there has to be SOMETHING you
should change, but I mean towards the end of the semester, I mean I think
that I’ve just felt more confident in what was going on and I think that
what’s going on pretty much IS fine. So it’s, I don’t know, it’s good when
what you think is going on and what the supervisor thinks is going on
tend to be the same thing. You know like, you don’t want it to be a big
shocker (Interview 2, 12 Dec 2002).”

Becky was surprised by the overall lack of feedback and involvement in her teaching.

She said, “I’m sort of, I guess surprised by the LACK of–I would think that there

would be more observations, frankly, like the department’s just...trusting us, you

know, no matter like how much experience we’ve had to uh, to you know, teach like

35 students...College Algebra and I’d think there’d be more observations (Interview

1, 24 Sep 2002).”
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This problem directly contributed to Becky’s second major challenge, developing

the pedagogical knowledge that she needed in order to achieve her instructional goals.

As mentioned previously, Becky’s main goal was to move her pedagogy away from

lecture and instead incorporate cooperative learning strategies to a much greater

capacity. One of the main problems that she had in doing this was that she was

completely inexperienced with cooperative learning practices. In the TA training,

she had learned about how to initiate and facilitate group work; however, there was a

lot that she did not understand about it–such as how to work it into the curriculum.

Becky worked on implementing group work in her class, even though she had very

little instruction and experience. In fact, Becky felt without resource and without

support in these efforts; these feelings came as a consequence of her Math 597T

observation assignment. Talking about her observations of Melia and Mark, she said,

“...in the beginning of the year um (pause) training, you know the departmental

training, they’d gone on and on about like group work, group work, group work, like

this is how like, you know, everything should be, ...but both of them really lectured

for most of the time and Melia did, Melia did have them at the very end do like

maybe five to ten minutes of you know, ‘Work on this problem and then we’ll talk

about it,’ (Interview 1, 24 Sep 2002)” The fact that these instructors, one of whom

was involved in the Math 597T course, both predominantly lectured, hit Becky hard;

she felt isolated in her attempts to move away from lecture. Later, when explaining

what obstacles she was experiencing in reaching her instructional goals, she recounted

the impact of this experience, saying:

“...at the beginning, in the training, they encourage us all to do, you
know, have them work in groups and all this sort of thing, but on the
other hand like–so I felt at the beginning like that was sort of what, you
know, they wanted us all to be doing all the time–and I believe in that and
I think that’s a good thing...–and then when I went to actually WATCH
the couple of teachers that I watched, um for the 597, both of them were
(pause) mostly just lecturing. I mean, I think that there’s kind of a
difference between what the department like SAYS they want to be going
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on and sort of what IS actually going on in, in sort of the 110 classrooms;
I think that, I feel like there is sort of a, kind of a, I don’t know, status quo
for like what sort of, how this class is “taught” you know, and it seems
like that’s mostly lecture-style, for whatever reason. ...I don’t have any
experience on my OWN with a classroom that, like being in a classroom
that was run [using cooperative learning and discovery activities] and um,
(pause) I have never taught this way, and so I feel like to start teaching
this way, I would really be like really kind of flying blind... I’m not sure
like even just sort of who I could go to, to sort of get some, like who could
I go to, to ask for advice on this. Like I want to have my students working,
like 90 % of the time...on their own work and having them work in groups
and pairs and I want them to...discover things for themselves and...I don’t
know where I would even START I guess (Interview 2, 12 Dec 2002).”

Becky had a variety of ideas of how she wanted to carry-out her instruction, not

just limited to her idea of increasing her use of in-class group work; however, her

experiences, including her observations of Melia and Mark, made her feel isolated.

She did not know where to begin to make the type of pedagogical changes that she

wanted to make and did not know who would even have the knowledge and experience

to help her do it.

Becky’s lack of resources and support for her own instructional reform efforts were

not her only obstacles. She was sure that with time and experience, she could have

success in refining and implementing her instructional ideas; in her mind, though, the

cost for doing so was too great. Becky’s focus on and concern for her students slowed

her teaching development by instilling a fear for experimenting in the classroom.

Continuing her explanation of obstacles to her teaching development, she said, “I

think that [these instructional ideas] would work um, BUT (pause) a) I don’t even

know where I would start; b) like, maybe you know, take me like three semesters to

get it to where it really DID work–you know what I mean? I feel like almost like–you

know, and I can’t have my students like failing exams and stuff until then, you know,

like um, because maybe I would think it was working, but really it wasn’t working

and you know, sort of–I don’t know. I think it’s just sort of a um, (long pause) I
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think it’s mostly that it doesn’t seem to me like this is HOW this course is ‘taught.’

(Interview 2, 12 Dec 2002)” Becky was concerned about trying things too far out of

the ordinary at what she perceived to be the expense of her students.

In addition to the perceived student cost that experimentation would have, she

also felt that such an undertaking, as moving beyond whatever teaching practices

were normal and established, was too great to attempt while being a GMTA, that it

was not where she was supposed to be putting her time. She explained, “I don’t want

to be like the TA trying to reinvent how this course is taught, cause that’s going to be

immediately like, ‘What’s she doing?’ ... Maybe if I was like, like if I was an adjunct

and I was actually like, I did this like all day long and this was my JOB was to teach

this course, then...I might just go for it, ...just TRY and do it this way and...just see

what happens, but um, you know, since this isn’t really what I’m supposed to be like

working on and...supposed to be the focus of my day like um, I don’t know if I feel

like I can just sort of jump in and just start doing this (Interview 2, 12 Dec 2002).”

Aside from having to build her pedagogical knowledge from the ground up, Becky

dealt with a third major challenge, which directly impacted her teaching practices

and development, Time. The biggest time related challenge that Becky experienced

was balancing her time. In coming to graduate school, Becky had begun studying

pure mathematics, but her undergraduate degree was in applied mathematics; con-

sequently, she had a weak background in her area of study, which gave her a heavy

workload; she explained, “I have like the weakest background, from what I can tell,

of um, the [pure mathematics] students that are there, nah–I, I mean I think it’s

definitely true to say that I have like the weakest background of the students that

are there. ...I have a lot of sort of background and sort of catching-up to do and you

know, words get thrown around in class that I’m not like totally sure what they are,

and that kind of thing. So that’s been pretty difficult (Interview 1, 24 Sep 2002).”

So Becky struggled to make-up for her lack of background in pure mathematics; this

required a lot of time and work, one of her two great time demands.
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Becky’s other great time demand came from her own teaching practices. Becky

found it difficult to stop teaching from eating into her studies; she explained:

“I think it is a difficulty not to let the teaching sort of, take over too
much of your time, especially since...it’s not just the time that you’re, you
know it’s not just the like actual scheduled time that you spend on the
teaching, because it is also even just the time that you spend thinking
about you know, ‘How is this going?’ and it’s just another sort of thing to
be concerned about, that just sort of takes up the time like in your mind
that you’re thinking about. So, um it’s kind of easy and, and I enjoy it a
lot more actually than I’ve been enjoying my classes, so it’s sort of easy
for me to let that sort of distract me um, in a way that sort of, ‘Well, you
know I could be studying for my classes, but it’d be a lot easier to just do
something for,’ you know, ‘for my teaching,’ so it’s kind of easy, for me
at least, to let that distract me, because I do enjoy it so (Interview 2, 12
Dec 2002).”

Because Becky enjoyed teaching more than her own studies, she found it to be a

big distraction; she would rather spend her time on improving her teaching than on

studying. Working on her teaching improvement, particularly preparing activities

that involved her students, such as in-class group work, took a good deal of time.

Speaking of these efforts, she said:

“I’ve tried to do more of having them work together...but it takes me more
time, sort of, to come-up with ways to do that, and so there’s a balance of
my own time and my own time that I have to prepare for class, and um,
you know, trying to have the sorts of opportunities for them to just sort
of talk in small groups and stuff. So, that is really the balance that I find
is, is–you know, I can’t spend all my time coming-up with like, activities
and questions for them to work on...I just don’t have the time, when it
comes down to it (Interview 1, 24 Sep 2002).”

Even though the workbook was available and she utilized it to cut down her prepara-

tion time, preparing activities and problems for her students took a lot of time, time

that Becky needed to do her own studies. On the other hand, preparing lecture was

much quicker and easier for her, as she later explained:
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“I definitely think that I’m relying too heavily on just sort of the lecture
style of teaching and that that’s just– (long pause) I mean, it’s a pretty
lazy way out, is kind of what I think I mean, you know, you can open-up
the book like; you look at the section; you think of a few examples; you
write them up, you know, you–I mean, I’m glad that I’m at least like
engaging them by asking them questions and making them stay involved,
but I feel like I AM kind of taking um, just sort of this lazy way out in
terms of um, I guess my teaching style...to me it seems like that’s the
easiest thing to do in terms of teaching, just to look at the book, see
what needs to be covered, you know, ‘I know how to do it,’ and then just
say, ‘Here’s how to do it,’ and then just assume that somehow, you know,
the students are just absorbing that in some like magical way, which, you
know, obviously they’re probably not, but it–that’s the easiest way for
me. I mean, I guess laziest, easiest, but it’s the easiest thing for me to do
(Interview 1, 24 Sep 2002).”

This same time conflict stopped Becky from acting upon other pedagogical ideas that

she had. Becky had considered giving group homework assignments, having students

work problems individually and present them at the board, and other ideas (Interview

1, 24 Sep 2002). She did not try them, however, because of the time it would take to

think them through and prepare them for class.

In spite of these time conflicts, Becky continued to work on involving her students

in class through group work. She spent a lot of time preparing, sometimes even

at the expense of her own classes. As a result, Becky even got behind on her own

studies; she said, “I don’t have enough time to finish everything and then I, I feel

stressed-out about that, but then I sort of think well, you know, if the department

was terribly concerned with giving me enough time...to be a graduate student, they

wouldn’t have me teaching. You know, so um–but yeah, there’s, there’s not enough

time [the homework] takes me quite a while and I have to talk to different people ...I

just don’t feel like I have enough time for my own, my own work (Interview 1, 24

Sep 2002).” Becky felt that she could not adequately fulfill both her teaching and

graduate studies.

To strike a balance between her two responsibilities, Becky gave in on both ends.
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On the graduate student side, she lightened her load by switching to audit for her

Analysis course. On the teaching side, she established equilibrium between lecture

and group work, using the workbook as the source for these group activities.

A few times, Becky mentioned another time conflict, limited class time. Although

Becky did not emphasize it or talk about it nearly as often as the workload balance

just discussed, she made it clear that this concern was always lingering beneath the

surface; she explained, “I think that I’ll ALWAYS be saying, until I actually, I always

feel like I spend too much time lecturing and it’s not that I think that it’s (long pause)

completely ineffective...but I would still like to sort of cut-down on that. I think a

lot of why I don’t is still this sort of fear that I’m like not going to get through the

topics in time (Interview 2, 12 Dec 2002).” Throughout the semester, Becky had a

lingering fear of not keeping up with the syllabus. She understood that by lecturing,

she could cover a good amount of material, so one of the reasons that she utilized

lecture was to assure that she did not get behind in the syllabus.

Overall, Becky’s teaching fluctuated during the semester, with evident trends.

Her concern about covering, her time demands, and her limited experience with her

pedagogy worked together in causing her teaching to fluctuate as if trying to establish

equilibrium. On some days, her pedagogy was around 80% interactive lecture to 20%

group work (Observations, 19 Sep 2002, and 18 Oct 2002) while other days she used

lecture the entire day in order to cover material (Observations, 25 Oct 2002, and 2

Dec 2002).

4.2.3. Second Semester Challenges and Changes

Becky’s first semester as a GMTA had definite impacts on her second semester’s

teaching experience. The fact that she now had experience both teaching in the

college setting and teaching College Algebra had impacts on her student interactions,

her teaching practices, and her teaching development.
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Becky’s fall semester experience actually impacted herself and her relationship

with her students. Her first semester as a GMTA, Becky had the internal struggle of

trying to get into the teacher mind-set while still being a student; she explained:

“Becky: ...it’s kind of hard too, because you’re a student and they’re
a student and so it’s hard to really say, you know, ‘These are my rules
and expectations,’ because you’re student in one class and then you’re a
teacher in another class, and so it’s hard to sometimes go in and say, like,
‘This is what I expect of you. I’m in charge. Blah, blah, blah.’

Int: What makes it hard?

Becky: I think the fact that everybody is students. I mean, I think the
fact that for me, that like, I’m teaching at 8 am and then I’m you know
a student in a classroom at like, 11. You know, and it’s just sort of–it’s
not, I don’t know. It’s just not an easy transition to make. It was a lot
easier when I was teaching high school. It was a lot easier, you know, I
was the teacher and that was that. ...That was just my role all day long.
Do you now what I mean? (Interview 3, 3 Mar 2003)”

Becky found it hard to switch between teacher and student, being teacher for one class

and then having to turn around and be a student in the next. This was one of the

ways that her fall semester experience helped. Speaking about ways in which spring

semester is easier than fall semester was, she said, “I feel a lot more comfortable–Okay,

so, something that’s easier is my dealings with the students because I feel–You know,

last semester you’re trying to get used to like, this relationship of being a TA, like

being a graduate student, but also being their teacher...there’s just this thing that

you have to work out with how you’re going to sort of, expect students to interact

with you and like, how you need to set up that relationship and I think that I’ve sort

of just gotten a lot more comfortable with that, this semester (Interview 3, 3 Mar

2003).” Through fall semester, Becky worked-out how she would interact with her

students, what she expected of them, and what her role would be as teacher. So,

when spring semester began, she had greater confidence in herself as a teacher and

was more experienced at switching between being a student in a class and being the

teacher of a class.



90

Having taught the course before, Becky was now familiar with the curriculum,

had her preparation materials from the last semester, and knew how her previous

approaches went over with the students.

Becky’s prior experience teaching College Algebra made it easier to teach the

course again, spring semester. She explained, “I’ve already taught everything once

before. So, in general at least, I have some idea of what worked and what didn’t and

I can kind of, I mean I can use that to shape what I’m doing this semester. Um,

it’s good, just to have, I think, exposure to the material before. I mean, not that I

hadn’t learned it before, but just exposure to teaching it before. Um, so that’s made

it a lot easier (Interview 3, 3 Mar 2003).” Having taught the course, Becky was now

familiar with the curriculum. She had her teaching materials, including most of her

lesson plans, at her disposal.

One result was the benefit of reduced preparation time; she explained, “Prep is

easier. Just like, prep for class because...a lot of times I can just use um, my lesson

plans from last semester. Um, so I spend a lot less time preparing for class. ...I’m

not very organized so sometimes I have to, you know, come up with it again. But,

um, but for the most part I’ve been using my lesson plans from last semester with

some tweaking, you know, here and there. (Interview 3, 3 Mar 2003).”

With her lesson plans available, Becky changed the way she prepared for class.

Becky’s class preparations mainly consisted of reviewing her lesson plans and any

notes she had made on it, reflecting on how it had gone, fixing things that had not

worked well, and coming-up with different examples if necessary. Because this reduced

her preparation time, she was able to focus more on her teaching goals; she explained:

“ I really don’t spend as much time preparing as I did last semester. ...it’s
given me a chance to try and incorporate more um, things that like the
students have to be responsible for in terms of you know, incorporating
more like group activities in the classroom and more, um, letting them
sort of discover more things. Um, although still, just with like the pace of
the course, I haven’t been able to do that as much as I would like, I think.
But I’ve been able to do it more because I just don’t have to sit down and
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just grind out, like, ‘Here’s what I have to teach,’ you know (Interview 3,
3 Mar 2003).”

Even though the benefits of having taught the same course allowed Becky more

time to focus on her teaching practices, progression was still a struggle. Becky still

faced the challenge of trying to obtain feedback and direction regarding her instruc-

tion. As was the case fall semester, Math 597T contributed little to Becky’s instruc-

tion.

With the semester change, Becky had been assigned a new supervisor Mark. As

with Janie, Mark gave encouragement to Becky, adding what she saw as a second

opinion on her teaching; she said, “Mark is kind of the second opinion. ...so I had

Janie all first semester and so just having another person as a supervisor sort of, it is

just a second opinion, I guess. I mean, I’ve already done it before. Like, Janie seemed

to think what was going on was reasonably fine, so, I think I just have more confidence

in, in that, you know, what’s going on is fine in my classroom, and so Mark is seeing

the same thing and that’s all right (Interview 3, 3 Mar 2003).” Because Mark had

the same opinion as Janie had regarding Becky’s teaching, Becky felt reassured that

her teaching was not a problem. When it came to her teaching, however, Becky did

not get much in the way of constructive criticism from Mark, in fact she got less than

she did with Janie; she explained:

“[Mark] came in and watched me and then basically, just right after class
said, ‘That was fine. Like, if you want to come talk to me that’s fine, but
otherwise, like, I don’t really have anything to say.’ So, I mean, basically
my only interaction has been having him observe me and then, I mean, I
gave him my tests and my first test and then he got back to me and said
that it was fine. So, that’s pretty much been it. I think that Janie seemed
really hands off to me last semester, but I think I just didn’t really know
what hands-off was. ...I think that if I had had Mark last semester I would
have been a little freaked out, because I think that, like, if it had been my
first semester here and I had somebody who just said, you know, ‘That
was fine. I don’t really need to say anything else about it,’ I think that
I would have been freaked out. ...I don’t mind having somebody who’s
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kind of like hands-off, but I think that it’s fine for my second semester
teaching, but if it had been my first semester teaching it would have made
me nervous (Interview 3, 3 Mar 2003).”

Even with a new supervisor, Becky still couldn’t get any useful feedback regarding

her instruction. Like Janie, Mark seemed mainly focused on whether or not there

were any “problems.” Becky’s first semester had prepared her for this, however, and

so it was not as much of a shock to her. Becky still did wish that she could get some

feedback from her supervisors, which she expressed at the end of the study in the

form of advice to supervisors, saying:

“I think that criticism is important and I think that to really just say, ’Oh,
sure. Like, everything you’re doing is fine’ is kind of a cop-out. I think
that it’s, you know, everything that a TA is doing isn’t fine. Like, I don’t
do everything, like, the absolute best that I could be doing it and I think
that I would have appreciated some more criticism. I mean, obviously
constructive criticism, you know? But, just some more, you know, ‘I like
what you’re doing, but have you thought about trying this’ or, you know,
‘I use this thing, this technique and it really works’ or ‘you should watch
out for this section. Students really have a problem with it.’ ...I think
that the supervising needs to be taken more seriously...I know that they
have so much to do...because both of my supervisors have been adjuncts
and I know that they have a lot to do, but I sort of feel like, um, if you’re
going to do this thing...you should be there and give advice...I think that
it’s just important to give somebody something, to give a TA something,
just to work on, ...to not be afraid to criticize...with great respect for the
TA and great respect for the fact that they’re coming from somewhere
and you know, whatever. But not be afraid to criticize and give advice
and that sort of thing. For me, I think that that would have been helpful.
And obviously, like, and criticize with the understanding that maybe you
won’t agree, that maybe the TA will actually won’t agree with you and
you’ll have fundamental differences of opinion, but that’s fine (Interview
4, 16 May 2003).”

Because she did not receive direction and instruction from her supervisor and

from Math 597T, Becky relied solely on her own drive and ideas when it came to her

teaching development. In fact, Experience became one of the most influential factors
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in her teaching development; explaining this process, Becky said, “...everyday is an

experiment, you know, so, going from last semester to this semester, you know, I, I

tried things last semester. They worked; they didn’t work; and then I get to make

things a little better this semester and try some new things this semester. Maybe

they’ll work. Maybe they won’t work. ...I think that um, new things that I try ends

up changing my teaching (Interview 3, 3 Mar 2003).” Through her experience, Becky

refined and worked on her teaching practices. She would try things, see how they

went, refine them, and try again.

With more time to focus on her teaching development, Becky even tried-out some

of the ideas she had the previous semester. One example that she mentioned was

group homework. Describing this, she said, “I’m having them do group homework

this semester and that’s not really working at all, although I’m really sticking to it.

...I’m giving them time in the classroom to work with the people that are in their

groups and this and that. (Interview 3, 3 Mar 2003).” Even though it was not working

as she thought it should, she stuck with it, reflecting on it and trying to determine

what needed to be changed; she continued, “I’m going to keep doing it this semester

because I’m going to give it a try, but I think for next semester...I would really have

to think about ways to make that work out better (Interview 3, 3 Mar 2003).”

With the impact of Time (limited preparation time) reduced, Becky revealed a pri-

ority conflict that had been impacting her teaching. Carrying over from the previous

semester, Becky continued to experience conflicting influences between: Time (class

time), Beliefs (regarding covering and learning), Affect (concern for her students),

Course Design and Resources (the syllabus and common final), and... . This conflict

was partly responsible for the fluctuations in her teaching practices, the amount of

time she spent with interactive lecture verses group work.

Strengthened by the syllabus, the existence of a common final, and Becky’s concern

for her students, Becky wanted to make sure that she “covered” all of the material that

her students were expected to know. In Becky’s mind, material was not “covered”
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unless it was said or written in class; she explained, “I feel responsible for, you know,

teaching them and sometimes...I feel like teaching them means...that I need to say

or write everything that they’re going to need to know (Interview 3, 3 Mar 2003).”

Becky felt that she needed to present all of the material that her students needed for

the final exam, the material dictated by the course syllabus; she later described, “...I

feel very responsible for preparing my students to perform well on the common final,

that you know, it’s all fine and good if they’ve had a really mathematical experience

and you know, learned all of this like, you know, mathematics that is going to be

applicable to their interests and that sort of thing, but you know the way the world

works. They need to know skills. Very specific things for that common final and you

know, I’m responsible for making sure that...they’ve seen it and they know what the

expectations are...on my tests and on the final (Interview 4, 16 May 2003).” With

a limited amount of class time, lecture seemed the most efficient way to present all

of the necessary content; this pressured Becky to lecture. In fact, Becky did not feel

so strongly opposed to lecture as she had in the beginning of her GMTA experience.

Sharing her beliefs, she said, “Math 110 students that I have had– they really don’t

have the certain skills that they need to have and I think that there is a place for

um, lecture and for just–I mean, not necessarily lecture, but just sort of filling in

the gaps...I think there’s a place for that ...if something came up that students, you

know, needed a skill, some kind of mathematical skill and didn’t have it, then just

like, presenting that to the whole class as, ‘Here’s something that you need to know.’

(Interview 4, 16 May 2003)”

Becky also felt strong influences to the contrary, supporting more engaging stu-

dent activities. As discussed earlier, Becky had beliefs regarding student learning,

that students learned best through active participation in the learning process; she

described, “I think [students] learn best when they are involved directly in their own

learning. And so, ideally, you know, that’s what I’m trying to get to with this sort

of how I’d like to teach is, you know, getting them to brainstorm topics that they’re
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interested in and then having them investigate those topics. ...I think that’s the best

way for learning (Interview 4, 16 May 2003).” These ideas regarding student learn-

ing supported Becky’s other pedagogical ideas (both developed and undeveloped),

including her use of group work.

Through this conflict, Becky conscientiously wrestled with her engrained belief

about covering. Becky explained this, saying:

“I want to be able to fit in more...group work and more discussion for
them...I really want to be able to have more time to answer their ques-
tions about like, homework that they’ve worked on or what-have-you, and
that time has to come from somewhere–right?–and so...I’ve just convinced
myself that I think that answering their questions and letting them have
time to really think through things themselves in class is more useful time
than just me standing up in front of them and telling them everything
they need to know. It’s just sort of been a process of me convincing my-
self that just because I say it doesn’t mean that they learn it, and I think
that most of the time me saying it isn’t–I’ve always kind of thought this,
but that me saying it isn’t the best way at all for them to learn it. So, it’s
just been sort of, freeing myself from that feeling. You know? Because
you sort of feel, I think that, you know, I feel responsible for, you know,
teaching them and sometimes you feel like, or I feel like teaching them
means, you know, that, like I said, that I need to say or write everything
that they’re going to need to know, and, I just don’t feel that way anymore
(Interview 3, 3 Mar 2003).”

Because of this conflict, sometimes Becky conscientiously attacked this idea of cover-

ing, reasoning that just putting things up in class does not mean that the students

are learning it; this attacked the notion that lecturing was an effective way to convey

knowledge. She also reasoned that not everything had to be presented in class, that

students could be held responsible to learn things outside of class as well. When she

reasoned in this way, limited class time became less of an obstacle to her teaching, she

felt freed-up to use group work or otherwise involve her students in class activities.

The conflict between these various influences were largely responsible for the fluc-

tuations in her teaching practices. Sometimes this struggle led to her lecturing to

ensure that she covered the material and keep up with the syllabus. Other times, she
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confronted her ideas of covering and felt comfortable letting the students take more

upon themselves in order to use more student-centered class activities; she explained

this when pointing-out differences between this semester and last semester, saying,

“I’ve been trying to do a little bit more, you know, where I can, incorporating more,

sort of group work and letting the students come up with stuff on their own. ...I felt

last semester like, everything that the students were going to be responsible for I had

to, like, say. It had to come out of my mouth or had to be written on the board

at some point, and I feel a lot more comfortable this semester with giving them sort

of main ideas...and letting them sort of, go with that...not feeling like I have to go

through an example of every possible thing that they might come across (Interview

3, 3 Mar 2003).” No final resolution in Becky’s teaching practices was ever evident;

even up to the end of the study, she continued to vary her teaching practices.

One of the things that Becky had developed that helped her was a good support

network of peers. Establishing a good support network with her peers was very

important to Becky; this was evident by her final interview; when asked what advice

she would give new GMTAs, her very first suggestion was, “...really feel comfortable

in asking other graduate students who have had experience being a TA any questions

that you have, um, and I think that that really is the most important thing, in terms

of your own sanity (Interview 4, 16 May 2003).”

Throughout the year, teaching brought with it many decisions regarding students

and teaching, as well as unexpected challenges and problems. In these situations, it

was Becky’s peers who were her greatest resource and support. Describing her peer

interactions and their impact on her experience, she said:

“[Peers influence] me just any time I have, like, a question, ‘Does this make
sense, how I’m doing this? Does this seem right? Is this test too hard?
What should I do, this is my test average. You know, what should I–is
there, should I be worried?’ Just all those sort of like, worry-some things
that come up...like your test average is a little low and you’re worried
about it or...you have a student who’s being really, like, obnoxious or
something, you know and you deal with it a certain way and you’re not
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sure that’s how you should have dealt with it. ...interaction with peers is
just a lot of talking about, you know, ‘I have this situation, how would
you deal with this?’ and that kind of thing...and then also, like, real, like
specific sort of, ‘I have this one student and this is what’s going on with
this one student,’ sort of question that I have some idea of how to deal
with that, but somebody else might have, you know, something that I
think is, ‘Oh. That’s exactly what I should do,’ you know? So, I think
it’s good to get all kinds of ideas about–especially, like, situations that
could turn into bad situations with students, you know, where they think
that you’re not respecting them or whatever. You know? I think it’s
important to kind of get other ideas on how to deal with those kind of,
like weird situations with students (Interview 3, 3 Mar 2003).”

Becky would often talk with her office mates and other GMTAs whom she knew in

order to get ideas and feedback regarding her interactions with her students and the

ways in which she handled student concerns. Additionally, she turned to her peers

in order to get different perspectives and ideas regarding specific teaching situations.

So, Becky’s peers became an important support and resource that helped her deal

with various challenges of her teaching responsibilities.

Overall, the most driving and frustrating challenge that Becky encountered was

with trying to reach all of her students. This challenge permeated her entire teach-

ing experience. She described this dilemma, saying, “...even when I used to teach

at [Knights-Charter High School], there’s this problem in teaching that, I’m not–I

haven’t really decided what teaching style is best for students who are not already

good students, cause it’s sort of the prompting and um that sort of thing, you know,

you’re kind of getting the best students, the students who would already learn it

no matter how you taught it are, are the ones responding and the ones getting the

most out of that, so it seems sort of like, there’s this difficulty, I think, in sort of

always–cause students who are the best, sort of, and who come in knowing the most,

you know, are engaged more than the students who kind of don’t quite know what’s

going on (Interview 1, 24 Sep 2002).” Becky was not sure how best to help the stu-

dents who struggled in mathematics; she felt both interactive lecture and group work
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engaged the same students, with the weaker or more struggling students failing to

benefit from either form of pedagogy. Through the course of this study, Becky never

clearly resolved this problem. In fact, she again brought this up again at the end of

the study, saying:

“I’m good at teaching good students who care coming in and ready to
be involved and uh, ready to take part in the classroom, but I mean, so
I’m just capitalizing on the fact that they’re there and they’re ready and
they’re ready to be involved. They’re not really like, bringing in the people
who are at the back of the class or just really just like, laying back and,
‘I’m going to take notes, but you’re not going to get me to say one word
this whole semester’. You know? That kind of attitude...That’s where I
would really want to go, is having involvement from everyone. ...I have
this idealistic view of how, you know, I would like the classroom to be.
And I think that just on kind of an emotional, like personal level, I have
a difficult time. Like, it’s really frustrating to me...that’s kind of what’s
most difficult for me, the fact that I have these students that are getting
D’s and getting E’s and I know that they’re perfectly smart and I know
that they...could succeed just as well as anybody else in the classroom,
but I can’t...get to them...I guess not that I can’t, but I don’t know how...
like the math, it’s not that hard, you know? And I know that it’s hard
for them because they’ve, you know, not had the background maybe that
they need to have or they just don’t want to do it and they’re just not
interested in it, but I feel like if– I think that that’s just my biggest
frustration, is just not being able to get to these students that I know are
perfectly capable of getting this done... And I’d just like to be able to just
sit them down and be like, ‘Here’s what you need to know. Just learn it!’
But I know that I can’t do that. But maybe, like I said, if I could create
sort of more of a – where everyone in the classroom had to be involved
for at least one hour, four days a week they would have to sort of learn
something (Interview 4, 16 May 2003).”

4.2.4. Views and Attitudes Toward Training

As mentioned earlier, Becky had high school teaching experience prior to being a

GMTA. During that time, she established basic teaching skills and practices that

many of her new GMTA peers did not already have. She felt that many of the

topics addressed by the various preparation programs were obsolete, being neither
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informative nor helpful to her. Because of this, Becky’s attitudes toward each of the

programs ranged from apathy to strong criticism; she tended to be quite critical of

the content and methodology of these programs.

Of the three programs, Becky was the least negative toward the beginning of the

year departmental training program (referred to simply as TA training). When talking

about the TA training, Becky expressed apathy toward the program; in fact she didn’t

really have much to say about it. By the second semester, she had forgotten most of

what took place in the TA training, crediting it mostly with conveying administrative

information and policies; she said, “I think that the departmental TA training, um,

you know, I don’t remember it very much, but I feel like there were some sort of

logistical things that were said there that, um, has affected my teaching. I don’t

know exactly what. I feel like some things were said...even just things like, that we

can’t email grades to students, just things like that. ...Um, more administrative, I

think than actually like teaching based thing (Interview 3, 3 Mar 2003).”

In the end, Becky’s biggest concern about the TA training was how she felt it

portrayed the students. Becky felt that the information that the TA training gave

about the students was not useful in helping GMTAs prepare to work with their

upcoming student clientele. It was accurate and needed to be clearly conveyed that

the students would generally not be well prepared for College Algebra, but she felt

that there was no specific information on what typical student problems would be or

what implications that had for them as GMTAs. She explained this at the end of the

study; when she was asked what advice she would give to those in charge of GTMA

training programs, she said:

“I felt like there was a lot, in the TA training at the beginning of the
semester, ...of talking badly about the students. ...And I think that it’s
important to get across to TAs that these students, um, won’t necessarily
come prepared but that that’s not reflective necessarily so much of the
students as much as just what their math background has been. Um,
and that, you know, we don’t give these students, like, you know, here’s
a checklist of, you know, 20 things you need to know before you come
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into a math class, you know, into college algebra. I mean, they don’t
have anything like that and even if we did, like, how would they– they
wouldn’t know how to go about learning those things. ...I think that it’s
important...to be clear with TAs that, you know, ‘So, you’ve been really
good at math, but not everybody is,’ you know, like, ‘Not everybody likes
it or wants to do it.’ And so, to get that across somehow without um, sort
of making these, sort of snide, sort of off hand comments about, ‘Oh, well,
these students, you know, blah, blah, blah.’ Because I think that that
just sets people up to really underestimate their students...I just think
that sets TAs up to expect very little from their students and, you know,
the students aren’t prepared. Like, and I know that that’s–like, a lot of
students aren’t prepared and that’s a reality. I mean, it’s not good not to
say anything, but I think that just the delivery is what’s important and
that that somehow didn’t come through, I think in the beginning of the
semester thing. ...to me it was just sad that these students wouldn’t be
prepared, but it wasn’t even discussed, like, what that meant. And I think
that more important than just making some broad comment like, ‘These
students won’t be prepared,’ is to say like...I think it’s more important to
tell TAs where sort of the problems will be rather than just sort of this
broad, ‘these students won’t be prepared’. Because that really doesn’t
give you any information (Interview 4, 16 May 2003).”

Even though Becky had forgotten much of the TA training by second semester and

was critical of its content, the TA training had had a significant impact on her teaching

practices. In fact, of the three training programs, it was the only one that had clearly

impacted her teaching. As discussed earlier, the TA training was responsible for

initiating part of Becky’s teaching style. Becky’s use of group work, which she valued

and tried to build upon through the year, stemmed from the emphasis, instruction,

and examples given during the TA training program.

Becky had about as much to say about the GATO as she felt she got from it, very

little. She felt that it really had no impact on her teaching practices–and there was,

in fact, no evidence that it had any impact on her. She felt that the GATO was just a

superficial attempt on the university’s part to claim that they prepared their GTAs,

that it was basically a soap box from which the university could lecture about policy

and procedure. The most that Becky ever said about the GATO was:
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“I didn’t think [the GATO] was very useful at all. I thought that it...seemed
like something that the university is doing as sort of a cover-your-ass sort
of thing...I don’t think that it really affected me that greatly. Um, I re-
member there was a thing about cheating. Some guy talked about cheat-
ing... I didn’t really feel like it really had that much to say except that it
was just sort of something the university was doing to sort of say, ‘Here’s
how we feel about some important issues,’ you know, and just to sort of
say, if anything comes up, they can say, ‘Well, we trained our teachers, you
know, we trained our TAs about, you know, not saying rude and offensive
things.’ (Interview 3, 3 Mar 2003)”

Becky’s attitude regarding the Math 597T course was similar to those she voiced

about the GATO. The first thing she wanted to talk about in her first interview was

Math 597T and her first comment was, “I think that the uh, 597 course is a pretty

big waste of time (Interview 1, 24 Sep 2002).” Becky felt that Math 597T did not

contribute to her teaching and that it was not applicable.

Unlike with the GATO, Becky felt that Math 597T’s biggest problem was that it

was not carefully put together and that it did not have clear direction and purpose.

Speaking about Math 597T, she said, “It seems like, almost like the course in general

is just sort of, they want to be able to SAY that they HAVE this training course for

TAs, like well, you know, ‘We make sure all our first year TAs go through a training

course,’ you know, but nobody’s, it doesn’t seem to me like anybody’s given any

serious thought to how they want to run it or what information they really want to

get across. It seems like they’re just sort of coming-up with stuff, you know, as it

goes along and not really giving it any it serious thought, along the way (Interview

1, 24 Sep 2002).”

As discussed earlier, one of the reasons that Math 597T did not impact Becky’s

teaching practices was because of her prior teaching experience. In her teaching at

the charter school, Becky had developed many of the skills and practices comprising

the focus of several of the activities, cases, and discussions. This put some of the

Math 597T topics and content below her level, making in useless for her.
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To impact her teaching, Becky felt that the Math 597T course should be taught

at a higher level. She felt that it should be more organized and engaging. She wanted

it to focus more on student learning and the development of pedagogical content

knowledge, being closely connected to their current teaching practices. In her words:

“–it seems to me in general that we’re all pretty good students and that
it would be fine to sort of have that class at a higher level...talk more
about, you know, how learning actually occurs and just something more
substantial...cause just to go in there with like, ‘Does anybody have any
concerns?’ ...you can ask your supervisor about that sort of thing... I
think it would help to specifically discuss um–well I think what I already
said, of if they want to run it...almost like an Ed. Psych. sort of thing,
in talking about you know, how students learn and you know that sort
of thing, OR more specifically, you know, and/or to do something, you
know, ‘Here are the specific,’–maybe like split it into like 110 and like
Trig–I guess that’s 111–and then specifically talk about, you know, here
are the next few topics that you’re going to be covering. Here’s some, you
know, good ways to talk about these things specifically. Here’s some, you
know, things where we’ve noticed... Because it’s sort of, to say students
have a lot of trouble with this, like, ‘Good luck!’ You know, [chuckles] it
just doesn’t um, (pause) I don’t know, it’s not really helpful. [chuckles]
It’s sort of a warning, but no specific like, ‘so you can try, if you want to,’
you know, ‘presenting it this way and this seems to work,’ or something
like that. That’s what I’d like (Interview 1, 24 Sep 2002).”

The only two aspects of Math 597T that seemed to influence her were the ob-

servation assignment and the video reflection assignment. As explained earlier, the

observation assignment had mixed effects on Becky. On one hand, it had the effect

of quieting her concerns regarding her own teaching, since the teachers that she ob-

served taught similar to the way that she taught. On the other hand, seeing these

“experienced instructors” almost exclusively lecturing shattered Becky’s view of the

TA training message. Becky felt that there was a double-standard regarding peda-

gogy, that the TA training emphasized the importance of cooperative learning, but

that this was not really how College Algebra was taught. Consequently, she was left

feeling isolated in her desires to move away from lecture; she did not know where she
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would begin and to whom she could even turn to try and establish a fully interactive

classroom.

4.2.5. Summary: Becky

Becky’s experience illustrates a case of willful and persistent, but inhibited and undi-

rected, pedagogical development, resulting in a fluctuating cross between interactive

lecture and group work. Because of the various factors involved in her experience,

Becky’s teaching throughout the year varied, ranging from days of complete lecture to

days in which her lecture-group work ratio was about 70:30. Even from the beginning,

Becky’s lecture was interactive, in which she would question students and field their

questions as she both presented new definitions and examples as well as when they

did problems on the board. When she involved group work, it was in a cooperative

learning fashion and was usually followed by a debriefing in which she would engage

the students in discussion on their answers.

Becky’s teaching practices arose from the influences of five major factors: her

apprenticeship of observation, her learning style, her beliefs, her prior teaching ex-

perience, and the departmental TA training. These conflicting influences drew her

practice in two different directions: interactive lecture and group work. Becky’s ap-

prenticeship of observation was predominantly lecture-based, in particular, her college

experience had developed the underlying belief that college instruction should be done

through lecture. In support of this, she herself had been successful as a mathematics

student, and as a student, lecture was her preferred learning style. The interactive

nature of this lecture was influenced by her prior teaching experience (at Knights-

Charter High School), which had been wholly student-centered, resembling a tutoring

situation; this experience had developed strong beliefs in the importance of engag-

ing students in doing mathematics during class and of the power of individualized

instruction. This experience and these beliefs pushed her to look for alternatives to
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lecture; thus when she encountered the idea of group work from the TA training, she

adopted it into her instructional practices.

Because of Becky’s prior teaching experience and development, many aspects of

the preparation programs were of little use to her; thus she felt that they were not

very helpful to her teaching. In fact, she felt that the GATO and the Math 597T

course were a show on the part of the university and department to say that they

provided training; there was no clear evidence of them influencing her teaching prac-

tices at all. On the other hand, the TA training impacted her teaching in a variety of

ways, which included: a) making her familiar with administrative issues and policies;

b) providing her with pedagogical knowledge, namely the logistics of group work;

and c) setting a precedent for group work, making it seem like group work was the

method of choice in the department. Although not influencing her teaching practices,

the Math 597T course did have an impact on Becky; inadvertently, her observation

assignment shattered the precedent set by the TA training. This left Becky feeling

pedagogically isolated (without resources), not knowing where she could find support

and information on how to increase her use of group work in her teaching.

Through the year, Becky experienced a wide array of challenges; these were related

to three main things: a) her responsibilities as a GMTA, b) managing her pedagog-

ical development, c) her role as a teacher. Becky struggled with doing group work

and covering the material; she was concerned that she was spending too much time

lecturing, teaching radically different from the other instructors, whom she presumed

were not lecturing very much. Being so focused on her own teaching and enjoying it

so much, she struggled with balancing her time, between teaching and doing her own

studies.

Becky also struggled with her own teaching development. She wanted to involve

students more and move away from lecture, but she did not know how to work that

into the curriculum, to still be able to cover the material. After her Math 597T

observation assignment, Becky was not sure where she could even get help with that;
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she got very little (if any) feedback on her teaching from her supervisors when they

visited her classroom.

Finally, Becky had struggles concerning her role as a teacher. She had trouble

switching between being a student in some classes and a teacher in another; making

the change in mindset was difficult for her. Finally, as a teacher, she could not figure-

out how to reach all of her students; she felt that anything she did only benefited the

more interested, active, and prepared students, leaving the others behind.

While most of her challenges were unresolved and Becky felt without support and

resource when it came to her pedagogical development, some resources and support

did help her with other aspects of her teaching. The main resources were: a) course

materials, b) supervisors, c) the Math 597T course, and d) her peers. In her time

crunch, Becky often drew upon the course materials, in particular the workbook as

a ready source of problems that could be easily used in a group work setting; this

helped to a degree with her time balance, cutting down some of her preparation time.

Although Math 597T and her supervisors did not impact her teaching practices, they

did affect her feelings regarding her own teaching. Her Math 597T observations made

her realize that her teaching practices were normal, that she was not hurting her

students; her supervisors also calmed her fears, when they told her each time that

her teaching seemed fine. Finally, being well networked with her peers, she reported

talking with them; through their discussions, she found ideas for teaching, addressing

problems, and dealing with her students.

Through Becky’s first year, there were a number of problems that she was not

able to resolve. By the end, she continued to struggle balancing her workload be-

tween teaching and her studies. She was still left to her own devices in her attempts

to increase her pedagogical knowledge and changer her teaching practices. Becky

was not sure how to work alternate pedagogies throughout a standard mathematics

curriculum. Finally, she still did not know how to reach the weaker of her students.

The major influences that continued to play a role in Becky’s teaching development
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were: her own creativity, her past experiences, and her current teaching experiences.

Through these elements, she continued to work on her own teaching development.

Three factors continued to impede this process: limited time for preparation and

reflection, limited pedagogical knowledge and resources, reservations of making too

large of changes in her teaching without guidance, and her concern for covering the

material. Thus, while progressing, her teaching development was slow and unguided.

4.3. Case 3: Nathan

Nathan was a third year doctoral student and second year GMTA in the department

during the study. He was studying in the area of pure mathematics, had recently

passed the three written doctoral qualifying examinations, and was in the process of

finding a research interest and advisor. (Interview, 23 Sep 2002)

During his first year in the department, Nathan took the three core graduate

courses in pure mathematics (Algebra, Analysis, and Geometry-Topology) in prepa-

ration for the written qualifying examinations; at that time, he was not teaching in

the department, having received funding from a VIGRE grant for his first year of

study. At the end of his first year, he used the summer to prepare for the qualifying

examinations, which he took just prior to his second year of study; he passed the Al-

gebra exam, but would have to retake the Analysis and Topology exams. (Interview,

23 Sep 2002)

His second year he began his first GMTA experience in the department, teach-

ing College Algebra (Math 110, meeting at 1:00 pm) during fall semester and then

Mathematics in Modern Society (Math 105, meeting at 9:00 am) spring semester.

Consequently, he attended the campus GTA training (GATO) and the departmental

GMTA training during the two weeks preceding the fall semester; during that year,

he attended the yearlong training course (Math 597T). The supervisor assigned to

him during fall semester was Janalee, who was also serving as the course coordinator
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for Math 110 and as one of the instructors for Math 597T. In addition to his normal

course load, Nathan planned on attending the Analysis and Topology courses in or-

der to prepare to retake the qualifiers; this did not, however, happen because of time

demands and time management issues. When spring semester came and his schedule

changed, so did this situation, allowing him to attend these extra courses. In the

summer, he again prepared for the exams and passed them just prior to his third year

in the program, just before this study commenced. (Interview, 23 Sep 2002)

During the year of this study, Nathan was assigned to teach two different classes.

Fall semester, he taught College Algebra (Math 110) for his second time; Laurel, who

declined participation in this study, was his supervisor for this assignment. Spring

semester, he was assigned Business Math (Math 115A), a course with which he had

no prior experience; for this assignment, Heidi was his appointed supervisor.

Unlike some GMTAs, Nathan came to the department with prior experience as

a graduate student as well as with prior teaching experience. Before coming to the

department, Nathan was a mathematics student in the masters’ program at an eastern

university. During his time there, he was able to teach a calculus course; as a GMTA,

he had an assigned supervisor there. (Interview, 23 Sep 2002)

The beginning of his teaching experience, however, took place prior to his teaching

at the eastern university. Prior to that, Nathan taught for the Princeton Review,

a program designed to prepare high school upperclassmen (primarily juniors and

seniors) for taking the Stanford Achievement Tests (SAT). This program was highly

structured in terms of the content, examples, and pacing of the classes; furthermore,

the focus of the class excluded the teaching of subject content, focusing instead on

test taking techniques. (Interview, 23 Sep 2002)



108

4.3.1. Fall Semester Challenges and Changes

At the beginning of the study, Nathan’s teaching consisted of a hybrid between in-

teractive lecture and group work. Nathan reported that he had been working on

developing his teaching style throughout his first year, experimenting on ideas that

he obtained through his preparation programs. The idea of using the classroom as a

proving ground for instruction was one of the central themes to Nathan’s instruction

and development. Nathan heavily relied on it in his teaching development; explain-

ing why, he said, “...because I was there and I saw what works and what didn’t and

perhaps thankfully what didn’t and that just stays with me a lot more, stays in the

front of my mind more, uh, than [other factors’ influences], having seen what works

and what doesn’t (Interview 3, 3 Mar 2003).” Nathan’s teaching experience was a

powerful first-hand source of pedagogical knowledge and thus had a strong influence

on his practices.

There was an almost methodical approach to Nathan’s teaching development, a

process of research and experimentation. He would draw upon his resources for ideas

and then test these ideas in the classroom; the results then became a part of his

experience. He explained, “I take ideas from my supervisor and my peers and then

perhaps um, perhaps–but also, you know, talking to people in these parts too, you

know, getting ideas and then trying them out and see how, you know, my experience

with them went (Interview 3, 3 Mar 2003).”

Two of Nathan’s characteristics were at the heart of this process: first, his will-

ingness to experiment in the classroom; and second, his resourcefulness as a teacher.

Being willing to try new things as a teacher required Nathan to overcome fears; he

mentioned this when describing how he learned to teach, saying, “...you learn by try-

ing new things. I think that...not being afraid to try things like that is important;

I mean obviously you don’t want to, you don’t want to screw up your students and

you have a schedule to keep to, but you know–so if this doesn’t work out, well, I’d



109

have to fix it next time because if I confused them, you know, I’m going to have to

un-confuse them somehow. But I think you can’t be afraid to do that, you just have

to pick a time when you have a little bit of leeway. Maybe not right the, not the day

before a test or quiz, you don’t want to be experimenting; but at the same time you

can’t be afraid to try and work that in sometimes, work-in new ideas (Interview 1,

23 Sep 2002).” Nathan’s desire to improve as a teacher often helped him overcome

these fears, fears of failed attempts or ideas and the possible consequences that could

result, such as confusing students or getting behind in the course.

Nathan’s resourcefulness was the other major characteristic that contributed to

his teaching development. Nathan was skilled at identifying and drawing upon re-

sources for teaching ideas. In fact, his resourcefulness affected how he viewed almost

all other factors in his experience. All other influences that contributed to his teach-

ing development did so, being viewed by Nathan as resources. In this capacity, he

mentioned various influences on his teaching, such as supervisors, peers, the internet,

course materials, and other instructors (both in the department and out). When em-

phasizing the importance of being resourceful, he illustrated this view, saying, “Don’t

be afraid to use what resources you have, your supervisor, your peers, and what else–

your instructor manual of course, if you’re teaching 110, definitely, and anyone else in

the course who you know is familiar with or interested in you know, math education;

there’s a huge Math Ed program here, as you well know. I mean, hey! YOU’RE a

resource! Hey, I’ve got a question for you after this interview (Interview 1, 23 Sep

2002).”

Relying on his resources required him to overcome personal feelings. Nathan had

to control an inner pride, a drive to be autonomous. Nathan explained this, saying,

“...you need to recognize where the resources are and draw upon them and put away

your pride, ‘Yes I can do this if I have the time, absolutely I could. I know the math

and I’m not a bad teacher, BUT I don’t have the time, so let’s look at where I can

draw on these resources so I can be a good teacher, so these people can do this things,
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what they need to do to pass the course and to go on to learn other wonderful things.’

(Interview 1, 23 Sep 2002).”

Not all of Nathan’s ideas were taken directly from others. Nathan had a streak

of creativity; this was evident fall semester. Through reflection on his own under-

graduate experience, Nathan came-up with a new teaching practice. Describing it,

he said, “I came up with this, this thing, where I would, you know assign them some

stuff to do in class, I picked different groups and have each one work on just one or

two problems, that were, you know, homework level problems, you know, you needed

some thought and little bit of time and um, and then, you know, work on that for

about, you know, 20 minutes or so, go around and help people and then have people

from the group come up and put them on the board and explain them to the rest of

the class. I think that was working pretty well. I think uh, I think it also um puts

a little bit of variety in there (Interview 2, 19 Dec 2002).” This idea allowed Nathan

to expand his use of group work; it added a level of accountability, since the students

presented their group work to the class. Coming up with this was a creative endeavor;

he tried to describe this process, saying, “I think I was just, you know, looking back

and uh, you know, looking maybe at my classes and uh, some of the past classes in

undergrad, it’s like, ‘Put a problem on the board. Okay, hmm. Hmm, I don’t do

that. Maybe I should do that. How can I do that?’ and I thought, ‘Hmm. Class

work. Group work. Hmm. See what we can do,’ and I just figured it out (Interview

2, 19 Dec 2002).”

Nathan’s ability to exercise this creativity was limited, however, by the constraints

he felt from being a graduate student. When Nathan talked about overcoming pride

and said, “Yes I can do this...BUT I don’t have the time (Interview 1, 23 Sep 2002),”

he touched upon another major factor in his experience, time.

Fall semester (when the study began) was not the first time Nathan experienced

this challenge. He reported difficulties balancing his teaching and graduate studies

the first semester he was a GMTA, saying:
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“The first semester [as a GMTA]...right after I found-out I didn’t pass two
of the quals. My plan was to take the courses that I was taking, teach
110, and sit in on Analysis and Topology; well that was ambitious (Int
chuckles), and it just didn’t happen. I think part of that had to with the
way my classes were arranged throughout the day. I was teaching at 1:00
at that point and I found myself with much less time than I thought I
would, because you know, it happens you have–so it’s the night before;
I’m really cramped for time. Am I going to do my homework or am I
going to prepare for class and do grading or whatever–and that’s always
a hard choice because you really have to do both, but a lot of times you
really only have time to do one, right? So of course that’s the age-old
problem and, you know, I chose not to prepare for the qualifiers that fall
(Interview 1, 23 Sep 2002.”

Nathan experienced a conflict of priorities. Being a teacher, he felt the pressure

to spend his time preparing for class, grading, and otherwise fulfilling his teaching

responsibilities; but as a student, he needed to spend his time doing his studies and

preparing for the qualifying exams. Nathan struggled with time management and

because of it, was not able to adequately fulfill both responsibilities; consequently,

he favored teaching at the expense of preparing for the qualifying exams. A schedule

change the following semester rectified the situation, creating a natural division in

his time and helping with the problem; he continued, “...my second semester as a

TA, I was teaching at 9:00 [am]. ...I found that because I was teaching so early in

the morning, it forced me to get my lesson plans and grading and everything done

the night before. No choice, no chance of, ‘Oh, I’ll do it in the morning,’ you know,

it wasn’t happening. So if everything was done the night before, then I’d get up, I’d

go to school, I’d review my lesson plan, I’d go teach, and then I’d have rest of the

day. I had rest of the morning to do whatever I wanted to do, you know, class work

I wanted to do or whatever and you know, now, ‘Oh, the Analysis class is at 11:00?

I can go and sit-in on that; I don’t have a class to prepare for. No problem!’ So that

was really nice (Interview 1, 23 Sep 2002).”

Fall semester (of the study), time management or a lack of time was the biggest
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challenge and the most apparent limiting factor in his teaching experience. This strug-

gle to balance his studies and teaching created constraints on his teaching practices,

influencing both his class preparations and his assessment practices.

This time challenge affected Nathan’s teaching preparations by limiting his cre-

ativity. Because he had limited preparation time, he did not have the time to create

all of the activities and examples that he would like. He explained, “...you just need

to realize what resources you have and use them because you don’t have a lot of time

to reflect and, you know come up with these wonderful things and these wonderful

examples that will not only teach this but also reinforce this, that, and the other

skill. That’s I think one of the biggest things about being a TA (Interview 1, 23 Sep

2002).” Because he did not often have time to produce new ideas, Nathan relied more

on his resources in order to continue his teaching development.

Even Nathan’s resourcefulness was not enough to counterbalance the impacts

of time. He did not always have the time to hunt down new ideas, problems, or

applications; he explained, “Time is the biggest [inhibitor] for sure. ...it takes more

time and effort to make real–life problems, for instance, than getting them out of a

workbook or a textbook. Finding something interesting is, you know, good, I think

that in an ideal world it would be done more, but I just don’t have the time to be on

the internet every week or a couple of times a week, you know, looking for interesting

stuff to present to my students; I have other things to do besides teaching. If my,

if teaching was my full-time career, then I would be a lot more into it, ...but um

teaching is not my main focus here; it’s an important part, but it’s not the MAIN

part and I have to put the majority of my time elsewhere (Interview 2, 19 Dec 2002).”

Limited time ultimately slowed Nathan’s teaching development. With limited

preparation time, he could not always put the though into his teaching that he wanted.

Elaborating on how things would be different if teaching were his only responsibility,

he said, “I would be spending a certain amount of time in the classroom and there

would be a certain amount of prep time and during prep time I would be working on
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the best way to do the classroom stuff basically, but right now I have some things

that will work; they don’t, you know this combination is not ideal, but I don’t think

it’s bad (Interview 2, 19 Dec 2002).” Thus, even though Nathan was resourceful and

willing to experiment in his class, time demands slowed the evolution of his classroom

practices.

The impact of time challenges reached beyond classroom preparations and pro-

fessional development, impacting his assessment practices as well. Nathan explained,

“...when I first started teaching I totally did not think that, as something to consider

when writing assignments. ‘Write assignments, hmm. Uh, what’s going to test them

on this knowledge? What’s a little crafty question that I can see if I can, not trick

them on, but really get to the heart of the matter,’ and uh–but now in addition to

that criteria is also, ‘Okay, well what’s going to not make my life a living hell grading

these things?’ (Interview 1, 23 Sep 2002).” The time balancing conflict created an

assessment conflict, the need to balance providing meaningful, quality assignments

with giving assignments that were easy to grade.

To deal with this conflict, Nathan sometimes relied blindly on his resources, such

as giving assignments straight from the resource materials without looking at them.

He explained saying:

“...in an ideal situation I would be looking maybe a little bit more about
how these people learn and taking that into account, when I’m structuring
my class, um, but I don’t, because I don’t feel that I have the time to do
that. Instead what I’m doing is I’m using the resources that they give
me... So I’m leaning on those people and taking for granted that they’ve
thought of these things and that the examples and that the suggested
homeworks that they give me are, have been thought-up with that in
mind. So that I don’t have to spend time with that, because there’s only
so much time that I have, you know, taking three classes and teaching
this (Interview 1, 23 Sep 2002).”

So fall semester, the two overarching influences on Nathan’s teaching were his own

experiences and time. Using lecture as a default position, Nathan used the time and
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resources that he could find to develop new ideas to try in his class, always balancing

his studies and teaching. Most other factors influencing Nathan’s teaching by serving

as resources which he actively sought.

4.3.2. Spring Semester Challenges and Changes

Spring semester was a drastic change from fall semester for Nathan, because of the

change in his teaching assignment. Fall semester, Nathan had re-taught Math 110

(College Algebra), for the first time. He enjoyed this experience, which he explained,

saying, “I am teaching 110 again, and I’m um, I’m used to it, and I’m comfortable

with it. I have um, you know, it’s easier to prepare, so it’s taking up less of my

time, I feel. Grading is probably taking-up a slightly less amount of my time, because

um, because I’m better at assigning, uh, writing assignments that are easy to grade

(Interview 1, 23 Sep 2002).” The lighter teaching load that resulted, freed some time,

allowing him to focus on his teaching development. In contrast, teaching a new class

(Math 115A–Business Math) had the opposite effect; he said, “Well, it’s certainly,

teaching a new course is putting me out of my comfort zone and there’s a bit more

work involved. ...just the fact that I haven’t taught it before, you know; I taught 110

before and so teaching it a second time was really nothing to write-home about; it

was pretty routine, but this one is all new (Interview 3, 3 Mar 2003).”

Teaching this new class was the overarching theme of spring semester for Nathan.

This was due more to the nature of the specific course, than to simply teaching a class

for the first time. Math 115A was a highly structured, non-traditional course. It was

team-based, with predetermined projects, and had a non-linear electronic text. Use

of technology, particularly the use of Excel, was a major part of the course projects

and was thus built into the course. Furthermore, mathematics was not the only focus

of the course; being a mathematics-business hybrid course, a large part of the course

was business based concepts and applications.
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The structure of Math 115A was the most influential factor on Nathan’s teaching

experience spring semester. As a result, it impacted most aspects of his teaching,

namely: course content, pedagogy, assessment, and professional development. Being

compelled by the course structure, Nathan learned and incorporated business content

into the classroom. He utilized teams in his teaching, including in-class team pre-

sentations. He incorporated the team projects into his grading scheme. Also, he fre-

quently used Excel and PowerPoint in his classroom instruction, even experimenting

with student use of computers during classroom instruction. Consequently, teaching

a structured, non-traditional course impacted his teaching development, pushing him

beyond his normal experimentation efforts.

Aside from encouraging Nathan to try new things, teaching Math 115A for the first

time provided him with many challenges. These challenges appeared both inside and

outside of the classroom. They included: learning new content, becoming proficient

with technology, managing teams and student use of technology in the class, creating

and balancing assessments, and balancing his resulting workload.

Learning new content and technology was one challenge that came from his initial

experience teaching Math 115A. Discussing this, Nathan said, “I like probability and,

you know, expected value is not a far stretch either, but um, you know, some of

the other stuff is new, learning Excel is um, learning different things to do in Excel

is not, well I mean it’s difficult in that it’s something new to learn, you know and,

it’s not difficult to learn it, but it takes time, and time is, of course, short, extremely

(Interview 3, 3 Mar 2003).” Becoming familiar with new mathematics content was one

part of this challenge, but for Nathan, it was more challenging to learn the business

content and to learn the technology sufficient to help his students. Looking back

on the semester, he said, “...getting accustomed to all the technology was certainly

challenging, but it was good; it was a good experience for sure, um, familiar with

the PowerPoint and the Word and the Excel and all that happy stuff, now enough to

answer any questions that they have for me (Interview 4, 14 May 2003).”
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Nathan’s had technological difficulties beyond his own proficiencies. To give his

students hands-on practice, twice he tried having the students work on notebook

computers during class–a technology available in the classrooms use by this course–he

said, “I wanted them to have the opportunity to be working on something and having

me right there to answer questions, or each other as well. ...I think it was, it had

very limited success with that (Interview 4, 14 May 2003).” This was a problematic

experience for Nathan; he explained, “I’ve gotten the uh, notebooks in twice, although

I was pretty dissatisfied with the uh, with the way that class turned-out. ...some

people were done way faster than others and they were just playing solitaire and

things like that, so I really didn’t know how to, to manage that...I think I was equally

inadequate at managing the uh, the notebooks in class each time. I was, I don’t

know, I just don’t quite know how to do that (Interview 4, 14 May 2003).”

Nathan had difficulty managing student use of the laptops in class because of the

great diversity in students’ technological experience; he continued, “[There was] such

a disparity in people’s abilities and familiarity with that stuff and I think that um, I

mean uh, one way that I might change that in the future is maybe um, to uh, pair

people up, you know, a weaker with a stronger, but then maybe the weaker one will

just look and say, ‘Yeah, okay,’ the stronger one would do everything; I’m not sure

how to manage that (Interview 4, 14 May 2003).”

Nathan’s repeated negative experiences with using computers in this way made

him apprehensive about trying it again. Expressing his feelings, he said, “I don’t

want to do it until I could do it better. ...I mean, I’m, I’d like to, really I’d like to

see some positive examples and you know, ways that it, it’s worked and it’s balanced

for all the levels of students in the class (Interview 4, 14 May 2003).” Unfortunately,

Nathan never received the direction or ideas of which he spoke.

Managing teams was another challenge Nathan had to confront. Even though

Nathan experimented with group work in the past, he had never used teams before.

Doing so brought up new dynamics and grading issues; he explained, “...managing
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the teams is difficult because, well, there were no teams last semester, but uh, it’s

an added component that’s difficult–not horrible, because I make them do all the,

the dirty work, but um, but it’s still, you know, something to be dealt with and, you

know, people come to me with problems and say, ‘I’ve tried to work this out,’ buh,

buh, buh, ‘this guy’s a total slacker,’ whatever it is, you know, I’ll advise them on

it–I’m not going to fix their problem for them, usually; that’s one of the things that

I think is part of the course, is learn how to deal with that yourself (Interview 3,

3 Mar 2003).” To deal with team dynamics, Nathan had to decide when and how

to intervene in inner-team problems. To help with this, the course coordinator and

some adjuncts had discussed these situations of the training meetings that new Math

115 instructors were required to attend, prior to the semester’s start–their comments

helped him and were reflected in his described response in the above quote.

Along with group dynamics, Nathan struggled with the balance between individ-

ual and group accountability. Concerned that the heavy weight of the team projects

would allow lazy students to take advantage of hard working students, he gave ad-

ditional individual homework assignments; he explained, “I assigned some additional

[assignments] every now and then. ...If it’s too many team homeworks, then um I

think too many people slide, because the uh, the strong people aren’t going to let the

uh, work people take-down their team homework grade, you know. So, so I want to

get some individual assignments in there (Interview 4, 14 May 2003).” Giving these

extra assignments meant added time preparing and grading them. One of the other

instructors, however, had made a resource page that helped offset part of the result-

ing time demands; describing this, he said, “...that’s one of the great things about

teaching 115A is Janalee’s resource page; it has all kinds of lectures, um problem sets,

um evaluation forms, Excel worksheets, you know, everything, and um. So, I took

some of those, made a couple of modifications, most of the time not, just assigned

those and kind of had them do that just to get a little bit of individual assignments

into the homework grade as well (Interview 4, 14 May 2003).”
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As evident throughout Nathan’s comments, the course structure and accompa-

nying challenges exacerbated the time balancing challenge that he had previously

experienced. Looking back on the semester, Nathan said:

...let me vent a little bit, gosh darn it! Boy did teaching 115A take-up a lot
of fricking time! Oh my God, I’m really glad that I did it THIS semester
and not, (pause) well any other semester; I can’t imagine, because I just
happened to be in a really good place this semester–I’m taking indepen-
dent study, so I can, you know, meet with my professor and, ‘I really
need to slack-off on these weeks here,’ and it’s fine. ...one is all of the
technology, you know. Nobody’s really used to incorporating that much
technology into the classroom and, I mean it’s, it’s very structured, you
know, the projects are very structured and a lot of math teachers aren’t
familiar with the business concepts involved, so um. Yeah, I think that
uh, (pause) taking, you know, you just have to take more time to learn
so much more, you have to teach yourself so much more, in order to do
this and...six or seven homeworks instead of 20 or 30 is really good, but
you can’t rely on just the team homeworks...the weak people are going to
slack and rely on the smart people in the group. ...it’s not so big a deal, I
think for math teachers to teach themselves the course that they’re about
to teach, if it’s all math, cause they’ve had it, at least–at the very least,
they’ve had it and probably one or two sequels...but it’s not um, so far
fetched as, you know, teaching yourself about stock options, ...and also
um, the projects themselves; ...they take a lot of planning (Interview 4,
14 May 2003).”

As he mentioned, balancing time between teaching and his studies was a great

struggle brought on by this new teaching experience. He had to learn content outside

of his discipline, become proficient with technology, prepare and grade unfamiliar

team projects, and plan for a new course. Fortunately, this happened on a semester

when the workload from his graduate studies was lower and more flexible than normal;

he continued, “I think this course has been a good experience. But damn, I’m glad

that I took it on a relatively light semester. (sighs) So, that’s uh, that’s my venting

about 115A. I mean, like I said, I’m glad to have it on a CV, but, but uh, boy

(Interview 4, 14 May 2003)!”

Through this experience, Nathan remained very committed to his teaching and
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often spent more time on it than he felt that he could. So, in order to ensure that

he spent the time that he needed to on his graduate studies, he applied for and

received a VIGRE grant, providing him funding without teaching, effectively removing

his GMTA responsibilities. In fact, our interactions in this study ended with this

dialogue:

Nathan: Ahh! One more thing. ...I applied for and received a VIGRE
grant for the summer AND fall. ...So I’m not stepping a foot in another
classroom, but the classes I’m taking, until January (pause) and it’s May
now, so it’s over 6 months and I’m so happy. ...I guess 7 months actually...
I think that I need a break; I need to work on my own stuff for a while,
you know, and it’s really good.

Int: Going on sabbatical.

[01:22:54] Nathan: Yeah! EXACTLY! Boy, that’s, that’s exactly it, I
think I told you this before, right? I wanted to, when I first heard about
professors, it’s like, ‘You get to go on sabbatical every now and then and
you don’t have to, to work.’ It’s like, ‘No, no, you don’t have to teach;
that’s when you actually can get some work done.’ ‘Oh.’ (chuckles) So
now, that’s exactly what I’m doing; I’m going on a little sabbatical so I
can get some of my work done, so, and uh, that’s a happy thing, so that
when I come back to teaching in the spring, I’ll be refreshed, theoretically,
which I think will happen–I think having some time away will do some
good.

Int: Ready for 115.

Nathan: Nooo. No, I think I want to teach calculus next. Want to get
back into some math-math.

Taking all into account, spring semester was a problematic time for Nathan. Ex-

periencing these and other challenges, he relied on his support network and resources

for help and ideas. In spite of this, it was also a period of development. Through

his experiences with the course activities, Nathan experienced the results of having

students do open-ended projects as forerunners to new material.

In these projects, students were left to their own devices to work through the

problem, conjecture, and support their solution. Describing the effect that this project

had on himself, Nathan said, “...doing the experience in business math really kind
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of brought [open-ended investigations] up and uh, just seeing how that can be used.

...just seeing how students used their brains without a whole lot of um direction from

me, at first, just seeing what they could come-up with on their own. ...I think that’s

a really interesting thing (Interview 4, 14 May 2003).” Seeing the way the students

rose to such a challenge opened Nathan’s eyes, both to student abilities and to a new

kind of project that could be used in teaching.

The longevity of this impact and the course structure’s other impacts on Nathan’s

teaching cannot be determined because this was the last semester of the study. It is

clear, however, that the course’s influence was strong, pushing him to (at least for the

semester) adapt new assessment techniques, focus more on mathematical application,

try new pedagogy, and integrate technology into the classroom.

4.3.3. Impact of Training Programs

Nathan’s experience with the TA training, the GATO, and the Math 597T course

all took place prior to this study. Because of this, results on the impacts of these

programs on his teaching practices are limited. Even though their immediate ef-

fects could not be observed, observations during the study confirmed their long-term

impacts on Nathan’s teaching practices.

Nathan spoke positively of both the departmental TA training and of the Math

597T course, crediting them with important impacts on his teaching practices. As

will be discussed, these programs were key to establishing the group work portion of

his teaching pedagogy; without their influence, he would have reverted to his default,

lecturing.

One way in which both the TA training and Math 597T course influenced Nathan’s

teaching was by providing an exterior source of motivation, emphasizing group work.

Telling why he chose to use group work, he said, “I teach this way, I mean, immedi-

ately, as the most immediate reason possible, I teach this way because they want me
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to teach this way. I also believe that, well, it will make me a better teacher and I’d

like to think that they’re doing this because they want better teachers. But regard-

less, I am teaching this way because they want me to teach that way (Interview 1,

23 Sep 2002).” Nathan described this departmental emphasis on group work as the

most compelling reason for his choice to incorporate it into his teaching.

From discussions with Nathan, it was clear that this almost authoritative directive

for incorporating group work came from the TA training and Math 597T courses.

Speaking of the TA training, Nathan said, “...the fact that they encourage and expect

us to do it, you know, and I said to myself, ‘Well, okay. Now is a good time to learn

it. Let’s do it!’ and I jumped on the bandwagon. You know, but if they didn’t stress

it I wouldn’t have done it (Interview 1, 23 Sep 2002).” This drive by the TA training

was supported by the Math 597T course, which in this sense served as a follow-up

program, further encouraging the use of group work in the classroom. Nathan talked

about this when asked where he got the drive for using group work; he said, “Initial

TA training and [Math 597T course]...the initial training, but certainly followed-up

with it, in the 597. ...I mean, they certainly encouraged it and they made it known

that this is definitely something that we want you to do (Interview 1, 23 Sep 2002).”

In addition to motivating Nathan, the TA training influenced Nathan to use group

work by providing the necessary pedagogical knowledge. According to Nathan, if they

had not provided this knowledge, he would not have used group work, but instead

fallen back on lecture as a default; he explained, “[Group work] sounded like a good

idea. So I picked up on it. It’s not something that I would have necessarily come-

up with on my own, certainly not that semester, not while adjusting to every, the

whole–I’d have fallen back on what I know, it’s like, ‘Well, I could lecture.’ ...but

group work, I had no experience and I had no impetus of my own (Interview 1, 23

Sep 2002).”

The importance of this pedagogical knowledge was further evident when Nathan

mentioned that the TA training was not his first exposure to group work. At his
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previous university, his supervisor had suggested that he use it, but it did not work

out for him and he did not persist with it. Explaining why, he said, “...the one time

that I tried [group work] at [my former college], it wasn’t as well thought-out perhaps,

as um, as it could have been. It was suggested to me by, you know, my supervisor at

the time, ...but I didn’t really have a good idea about what I was going for (Interview

1, 23 Sep 2002).” Without sufficient pedagogical knowledge, Nathan was unsuccessful

with his former attempt at group work; however, the TA training at this university

provided the knowledge that he needed to use it.

The final way that the programs helped Nathan to use this new approach was by

connecting him to resources on which he could draw for ideas. Continuing to discuss

why he picked-up group work from the TA training, he said, “I think the people here,

the supervisors and what not, the people training new TAs, are really good in that

sense, because you have–you know who to ask, and the people who you ask, they

have good ideas about this stuff ‘cause they’ve done it before; they’ve done it in this

class before; and they have talked to other people who have done it in this class

before. So in that sense it was really good (Interview 1, 23 Sep 2002).” Those who

talked about cooperative learning during the TA training, demonstrated knowledge

and experience regarding the pedagogy. Because of this, they became clear resources

for Nathan. In fact, Nathan frequently visited these same individuals for ideas and

suggestions throughout the study.

By providing motivation, pedagogical knowledge, and resource connections, the

TA training and Math 597T course set Nathan up for incorporating group work in the

classroom. Under these circumstances, Nathan saw an opportunity for professional

development and decided to act on it; he explained, “I think that it’s possible to use

this technique, for example of group work, in an effective manner and whether or not

this is the teaching method that’s in vogue right now, you know, ‘Oh, we’re pushing

group work. We’re pushing,’ whatever that is, I think that it’s not a bad way to go;

I think it’s possible to use it effectively and it’s another tool that’s at my disposal,
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and as I’m developing my own teaching style, I’d like to have this in my bag of tricks

and they’re pushing it right now, okay this is the thing to learn right now and I’m

going learn how to use this effectively (Interview 1, 23 Sep 2002).”

Thus, the TA training and Math 597T course played a major role in determining

the direction of Nathan’s teaching and creating a network of instructors which be-

came the foundation of his future teaching development. Because of these programs’

influence, Nathan made the use of group work his main developmental focus for his

first year, an effort which he was still making when the study began; he said, “...last

year I was concentrating on, you know incorporating these new and good ideas into

my teaching style and using them effectively, because I mean just saying, ‘Use more

group work,’ is one thing, um, but using group work effectively is another one that

takes practice and that takes little bit of forethought and experience in doing it. So

I’m still working on that, but I’m doing it better (Interview 1, 23 Sep 2002).”

Regarding the GATO, Nathan said that it had no impact on his teaching practices.

In fact speaking about the GATO, the only thing he had to say was, “I got the idea

of an ice breaker from them and that’s about it (Interview 3, 13 Mar 2003).” That

was the only comment that Nathan had about the GATO during the study.

4.3.4. Summary: Nathan

Nathan’s experience illustrates a case of resource-driven, experimental pedagogical

development, with fluctuating pedagogies built upon a default of interactive lecture.

Because of dramatic differences in the courses that Nathan taught, he had two differ-

ent teaching approaches. Interactive lecture formed the basis for Nathan’s instruction,

serving as a form of default instruction; this interactive lecture consisted of question-

ing students during new material, examples, and problems, while also fielding their

questions. From time to time, he would replace lecture or parts of it with group work

or other forms of interaction or activities that with which he may be experimenting;
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during fall, one such pedagogy that he used was having students work in groups and

then present their results at the board.

Nathan’s pedagogy, during spring semester, involved many different elements,

due to the structure of the new course he was assigned, Math 115A (Business Math).

Nathan’s instruction still had lecture as the foundation, however, it seemed less in-

teractive than in the fall–sometimes not interactive at all. Upon this, he was trying

several new things: incorporation of team projects and assessments, in-class team

presentations, student use of laptops in class (twice), and PowerPoint (for part of his

lectures). Because this took place at the end of the study, it was unclear what aspects

of these changes actually became a part of his regular instructive practices.

Three major factors played a role in the shaping of Nathan’s initial pedagogy:

his apprenticeship of observation, his prior teaching experience, personality charac-

teristics, and the TA training. Nathan’s default lecture instruction seemed to stem

from his apprenticeship of observation and teaching background, since both of these

were predominantly lecture-based; because of these, lecture seemed a natural part

of college mathematics instruction. The TA training on the other hand, emphasized

group work and the importance of engaging students in mathematics during class;

from this, he learned the logistics of group work and gained the idea that this is what

the mathematics department wanted incorporated in the classroom. Two of Nathan’s

characteristics supported this directive: a) his feeling of responsibility to teach in the

way that the department wanted, and b) his view that this was an opportunity for

him to learn new instructional approaches. Thus using lecture as a fall-back position,

Nathan began incorporating group work into his teaching practices.

Because Nathan was not a new GMTA, he was not participating in the preparation

programs during the study; thus the full extent of their impacts on his teaching ex-

perience cannot be determined. Based on Nathan’s discussion, the departmental TA

training and the Math 597T course did have impacts on his instructional practices.

The TA training had three major impacts on his instruction: first, emphasizing group
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work, which motivated him to use it; second, providing him with pedagogical knowl-

edge, an understanding of the logistics of using group work; and third, making clear

the available resources on which he could draw (including knowledgeable and experi-

enced instructors). The Math 597T course served as a follow-up, re-emphasizing the

use of group work. No impacts from the GATO on Nathan’s teaching were mentioned.

Nathan experienced challenges in conjunction with three areas: a) time manage-

ment, b) teaching Math 115A for the first time, and c) dealing with cheating and the

relevant protocols. Time management was an ongoing problem. Nathan had difficulty

balancing his time between his own studies and his teaching efforts; even though he

knew he needed to limit time spent teaching, he still spent more time than he felt

comfortable doing toward it. This challenge impacted his teaching, forcing him to

limit the quality of his teaching preparations, including grading.

Teaching Math 115A for the first time brought several challenges on its own.

These challenges included: becoming proficient with technology, managing teams,

balancing group and individual accountability, learning new content (including non-

mathematics content), and dealing with disparity in students’ technological experi-

ence. Many of these contributed to the usual time management problem because of

the added workload that it created.

Nathan had developed a wide array of resources upon which he drew. These

included: supervisors (past and present), peers, the internet, course materials, and

other instructors (both in and out of the department and university). Nathan varied

his use of and actively sought-out these resources, using them to get pedagogical

ideas, ideas for presenting certain topics, and support in dealing with teaching-related

challenges.

Although the extent of these is unknown, the course structure of Math 115A had

serious impacts on Nathan’s teaching practices. It influenced him to try new peda-

gogies and assessments, incorporate new technology in the classroom, and influenced

the nature of the content that he presented in class.



126

Aside from the course structure, five things continued to play a major role in

Nathan’s ongoing teaching development: his prior teaching experience, his willingness

to experiment in the classroom, his resourcefulness, his accumulated resources, and

his own creativity. Nathan would search his available resources for ideas and draw

upon his prior teaching experience to prepare for class; then he would try his ideas in

the classroom; finally, he would reflect on how it went, adding to his prior teaching

experiences. Only one major obstacle interfered with this process, time management.

Because of his graduate studies, the amount of time that he could put into searching

his resources and reflecting on his teaching experiences was limited; consequently, this

process was slowed down. Because this time challenge impacted his studies as well,

he decided to stop teaching as a GMTA for a period to allow him to focus completely

on his graduate work.
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5. Discussion and Implications

5.1. Factors Impacting GMTAs’ Teaching

The teaching practices of all GMTAs in this study were not static, but dynamic and

changing. GMTAs’ teaching changed in a variety of ways, being impacted by various

factors. These factors included: Apprenticeship of Observation, Beliefs, Pedagogi-

cal Knowledge, Colleagues and Advisors, Course Structure, Course Materials, Class

Time, Time Management, GMTA Preparation Programs, Current Teaching Experi-

ences (including prior experiences as a GMTA), Prior Teaching Experiences (prior to

being a GMTA), Student Reactions, Re-teaching a Course, and Pedagogical Content

Knowledge. As mentioned in chapter 3, these factors influenced change in six differ-

ent aspects of GMTAs’ teaching practices: Assessment, Pedagogy, Class Preparation

, Subject Matter (content), Professional Development, and Views or Feelings.

Each of the eight GMTAs in this study had a distinct teaching experience, ex-

hibited by the diversity of the factors that impacted their teaching. Even though

some factors had common influences upon all GMTAs, many of them did not; what

strongly influenced one GMTA, may not have even impacted another GMTA. In fact,

how each factor impacted the GMTAs’ teaching varied both from factor to factor as

well as from individual to individual. These differences are illustrated in the data

matrix provided in table 5.1.

By crossing the factors with the participants, the matrix in table 5.1 shows which

combinations of factors impacted which GMTAs’ teaching, as well as what aspects of

their teaching were impacted. Aspects of their teaching impacted are indicated com-

binations of upper and lowercase letters as follows: A/a, Assessment; P/p, Pedagogy;

C/c, Class preparation; S/s, Subject matter (content); D/d, professional Develop-
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ment; and V/v, Views or feelings. Not all factors had major impacts on GMTAs’

teaching; furthermore, the extent of some influences was not determinable due to

the structure of this study. This is noted in the matrix by each letter’s case (capital

verses lowercase). Capital letters indicate that the factor had a major impact and was

discussed in some detail, while lower-case letters indicate either that the impact was

minor or that the strength of the impact could not be determined–usually because

it was only mentioned or was inferred from the data. Finally, some factors had a

limiting or constraining influence on the GMTAs’ teaching practices or development;

being enclosed in parentheses indicates such.

As one example, in the row “Course Structure,” under the column “Lisa,” it lists

“(p)cS.” This means that course structure impacted Lisa’s teaching in three areas:

pedagogy, class preparations, and subject matter (the content that she taught). Being

a capital letter, the “S” indicates that course structure had a clear and major impact

on the content that Lisa taught–in fact, it completely dictated the examples that

she presented the first semester. The lowercase “c” indicates that either a) course

structure was seen impacting her class preparations, but not in a major way, or b)

that Lisa mentioned it, but how strong of an influence it had was unclear. Finally,

parentheses around the “p” indicate that course structure appeared to constrain Lisa’s

classroom pedagogy, but this finding was subject to the same limitations as the “c,”

since it is lowercase.

5.1.1. GMTA Development

As shown in the data matrix (table 5.1), current teaching experiences, referring to

their entire GMTA experience, was one of the most consistently influential factors in

the GMTAs’ experiences. What is not apparent in the table, but was evident through

the data was that current teaching experiences were the most prevalent source of in-

fluence on GMTAs’ teaching, being viewed by them as highly valuable and influential
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and also being constantly present and involved in their teaching development. This

became most apparent through the discussion brought about by the interview task

Teaching Influences. In this discussion, Nathan said, “I think that our teaching expe-

rience certainly impacts it the most, because I was there and I saw what works and

what didn’t, and perhaps thankfully what didn’t, and that just stays with me a lot

more, stays in the front of my mind more, uh, than these other [factors], having seen

what works and what doesn’t (Interview 3, 13 Mar 2003).” Brian expressed similar

ideas, describing how his teaching experiences accumulated over time; she explained,

“So the first two semesters of teaching trig influenced the way I taught an algebra,

which influenced the way I taught calculus, which influenced the way I taught calculus

II, which will influence the way I teach calculus this summer–... [Teaching experiences

are] probably the biggest thing, just trying different things. You know, you talk with

somebody or um, you heard some, you hear about something in a TA training or, or

where there’s something in textbook or course materials or something, so you give it

a try and see how it goes (Interview, 12 May 2003).”

All participants, except Lisa, described a similar process, a process of teaching

development built out of and upon their teaching experiences. This process was most

clear in discussion with Brandon; from our interview, I noted, “[Brandon] described a

process here; he said that experimenting in the classroom becomes his prior teaching

experience, which then impacts him, because when he tries-out things, he’s able to

see how things work. He clarified experimenting as trying different ways of present-

ing/explaining concepts (Interview 3 notes, 31 Mar 2003).” Even though Lisa did

not describe it directly and it did not lead to dramatic shifts in her pedagogy, this

process was even evident in her experience, having more of a refining influence on her

instruction.

From interviews and observations, including those above, it was clear that all of

the GMTAs experienced the same cyclical development of their teaching practices,

which I will refer to simply as the Developmental Cycle–note that my use of this
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Figure 5.1. The Developmental Cycle

term does not imply stages of development, but rather an active, repeating process.

As shown in figure 5.1, this Developmental cycle consists of three key elements: a)

Resources, b) Plans, and c) Pedagogy, the make-up of which may vary. These ele-

ments are linked into a cyclical progression through three processes: 1) Investigation,

2) Implementation, and 3) Assimilation. In this cycle, the GMTA first draws upon

available Resources through a process of Investigation, choosing among, deciding be-

tween, and compiling them into classroom Plans, which could be written or mental.

Then Implementation occurs; based on the plans, the GMTA makes on the spot deci-

sions, maybe even changes and adaptations, through which the classroom Pedagogy

unfolds. Finally, the GMTA carries-out Assimilation, which consists of reflection,

reaction, or interpretation, which has the effect of integrating the experience into the

GMTAs’ knowledge and experience-base; the experience thus becomes a Resource on

which the GMTA may then draw as the cycle continues.

This development cycle easily encodes the process through which each of the three

GMTAs (whose stories are told in chapter 4) developed their classroom teaching

practices. As noted, however, this cycle is a process; its impacts are thus varied,

being influenced by various factors. Because Lisa was not interested in trying other
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pedagogies, this process had a refining effect on her instruction; she honed her lectures

and shaped them, but made no major pedagogical shifts. For Nathan and Becky, this

process had more dramatic effects; because they were interested in changing their

pedagogy, this process served as a proving ground for new ideas, hampered mainly

by a lack of pedagogical knowledge (Becky) or a lack of resources (Nathan).

5.1.2. Impacts: Views, Feelings, Preparation, and Pedagogy

Due to the structure of this study, not all teaching impacts were clearly evident or

accessible. Because of limited observations and the focus of the interviews, three

types of impacts were most apparent, those dealing with Views (beliefs) and Feelings

(affect), Class Preparation, and Pedagogy–the latter two being the most numerous.

Aside from preparation programs, which were discussed in detail in the stories of

Lisa, Becky, and Nathan (chapter 4), the factors that had the strongest influence

on these three teaching aspects were: current teaching experiences, apprenticeship of

observation, beliefs, pedagogical knowledge, colleagues and advisors, course structure,

course materials, class time, and time management. These factors are illustrated well

by the experiences of Lisa, Becky, and Nathan; thus for this section, we will focus on

them.

Most of these factors impacted GMTAs’ pedagogy and class preparation by how

they played into the Developmental Cycle. In fact, their role in this process deter-

mined whether the developmental cycle was a refining process or a proving ground for

major pedagogical changes. Because not all factors impacted all three GMTAs or this

process, a summary of these factors’ influences on their teaching practices is given in

table 5.1.2–in the table (C) marks those terms that are part of the Developmental

Cycle, while other terms describe more general impacts; (L) marks those which had

a limiting impact on the development process. Factors are listed in the order they

will be discussed.
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Apprenticeship of Observation Paralleling findings regarding the impact of appren-

ticeship of observation on preservice teachers (Feiman-Nemser & Remillard, 1996;

Howey & Zimpher, 1996), GMTAs exhibit tendencies to teach in ways consistent

with their apprenticeships of observation. This was evident in all three of the current

cases, even though their commitments to these experiences differed slightly. In Lisa’s

case, her teaching consistently followed her student experiences, which served as a

resource (the dominant resource) in her development. This was especially the case

since these experiences gave her clear pedagogical knowledge and ideas concerning

lecture. She also often used what she liked as a student to make decisions.

For Nathan, the apprenticeship of observation also gave him pedagogical knowl-

edge concerning lecture. He used it, however as a fall-back or foundational pedagogy

to which he added new approaches as he gained ideas and experiences.

Even though Becky was not openly committed to her apprenticeship of observa-

tion, it still formed her default instruction, from which she struggled to get away. The

interesting thing is that her lecture base seems grounded not in her K-12 experience,

but in her college experience; she mentioned it just seemed like college instruction

should consist of lecture. This suggests the possibility that GMTAs’ apprenticeship

of observation might be more heavily influenced by their undergraduate experiences

than their K-12 experiences, an idea plausible since the contexts are more similar.

Beliefs Stemming from, but not limited to the apprenticeship of observation, beliefs

also played a role in these GMTAs’ experience. Evidence in these GMTAs experience

showed that they played a roll in the Investigation process of the Development Cycle,

influencing GMTAs’ decisions on which resources would be relied on and used as well

as how.

For example, Lisa’s beliefs about effective instruction overrode the emphasis by

the TA training and the GATO to use cooperative learning in her teaching. For Becky,

her beliefs drove her to value and use resources that would help her move away from
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lecture, beliefs gained from her prior teaching experience, not her apprenticeship of

observation. Nathan’s beliefs about his responsibility to the department led to him

openly incorporating the dominantly pushed pedagogy, which was group work in this

case.

Although it was not visible in this study, the research by Speer (2001) shows

another role that beliefs play in the Development Cycle. Because beliefs influence the

moment-to-moment classroom decisions of GMTAs, they impact the Implementation

process as well.

Pedagogical Knowledge Pedagogical knowledge was a factor with varied effects on the

three GMTAs. Although it influenced the Investigation process for all three GMTAs,

it did so in a different way. Because Lisa wanted to use lecture and had a clear view

of it, it simply influenced the way in which she prepared class.

For Becky and Nathan, it had a limiting effect. Nathan wanted to expand his

pedagogy, but had little knowledge of anything but lecture. So his teaching develop-

ment was inhibited by this limited resource, also forcing him to draw on his default

pedagogy more.

For Becky, it was also a limiting factor in the same ways. One aspect that Becky

described about this was that for her it was limiting not in knowing the logistics of a

teaching practice, but in how to implement it into a curriculum; she knew how to use

group work, but not how it could be more fully implemented into the curriculum–to

allow her to cover content without lecturing.

Colleagues and Advisors Colleagues (peers and other instructors) and advisors (su-

pervisors, course coordinators, etc.) had two primary impacts on the three GMTAs:

first, serving as a support network; and second, serving as a resource in the Develop-

ment Cycle. Of these two impacts, the most notable influence on their teaching came

from being a support network for the GMTAs. Lisa, Becky, and Nathan all described

going to their supervisor and to their peers for ideas and support when dealing with
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the various teaching challenges. Lisa for example went to her supervisor to get advice

on dealing with inappropriate student behavior and flirtations. Nathan relied on an

experienced colleague for help handling academic integrity violations.

Although the extent of this cannot be determined, colleagues and advisors were

described as a resource of teaching ideas. The only major instance of this, however was

in Nathan’s experience. When teaching a new course, Nathan visited other colleagues

(who were in close proximity, mainly) to get ideas for how to teach different topics or

for help with the course.

Course Structure A factor appearing in Nathan’s Developmental Cycle was course

structure. This factor primarily influenced the Investigation phase of his develop-

ment. Because of the course structure of Math 115A, Nathan involved technology,

group presentations, and group assessments in his class preparations. Unfortunately,

whether these impacts transferred to other classes was not observable, since Math

115A was the last class Nathan taught during the course of this research study.

Even though long-term impacts of this were beyond the scope of these three cases,

Becky’s history implies that structured courses could have long term impacts on

teaching. In fact, Becky’s student-centered focus on instruction stemmed from her

teaching experience at a local charter high school. Her experience could be viewed as

a parallel structured course experience, suggesting that structured courses can have

strong impacts on teaching practices, even long term consequences.

One must be cautious, however, in using a structured course for these purposes.

Nathan’s experience with Math 115A shows that a structured course, particularly one

involving pedagogies new to the GMTA, can dramatically increase their workload.

Teaching Math 115A required large amounts of preparation time and resourcefulness.

He had to work through the new pedagogies and learn new content. These, and other

demands of the course, greatly increased the demands on his time and the stress of

teaching. By the end, he experienced a form of burnout and pulled-out of teaching
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for a time as a result.

Caution in using a course for developmental purposes can be done by providing

ready resources, a good support structure, and close supervision. Much of Nathan’s

stress teaching Math 115A came from a lack of supervision and feedback, being left

to his own reflection and resourcefulness for teaching improvement.

Course Materials Course materials, on the other hand, helped Nathan greatly with

his Math 115A experience. In fact, serving as Resources, they played an important

role in all three cases. Lisa relied heavily on the textbook, syllabus, and instructor’s

guide as a resource from which to pull content for class. Teaching College Algebra,

Becky and Nathan found that the specially created workbook provided problems

and activities that could be easily implemented as in-class group work, saving them

time in class preparations, which otherwise would not have allowed them to use as

much group work in their classes; because of this, they served a dual purpose in

their Development Cycles, not only serving as a resource, but also impacting the

Investigation process.

Time Last, but certainly not least was Time. Two aspects of time played important

roles in these GMTAs’ teaching: class time and time management. Class time played

an influential role in their experiences primarily because of concern regarding covering

the material. This impact showed itself primarily by impacting the Investigation or

Implementation phases of teaching. Having a stringent view of covering, Lisa felt

both types of impact; initially, she prepared large amounts of material–sometimes

more than she could cover in one class–and would then use a non-interactive lecture

format to be sure to present it all in class. As her idea of covering loosened, she

was freed-up to interact with her class more, an impact on Implementation. With

similar views of covering, limited class time became a constraint on Becky’s teaching

preparations; as the pace of the class became quick near the end of the first semester,
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Becky did not prepare as much group work, relying more heavily on lecture for her

instruction.

Just as influential and more emphasized by participants was time management,

showing-up as limited time outside of class. This aspect of time appeared in a limiting

fashion for all three GMTAs, always with regards to preparing for class. For both of

them, limited amounts of time were a key reason for why they did not move away

from lecture more, even though they both wanted to do so. Lecture was easier for

them to prepare than producing activities and materials that would engage their

students in in-class mathematical inquiry; consequently, they frequently relied upon

lecture. Even for Lisa, who relied strictly upon lecture, this was an inhibiting factor;

her second semester, she often cut back her preparation time so much to maintain her

graduate studies that she found herself blindly relying upon her lecture notes from

the previous semester.

In every instance of time management problems, the problem arose between bal-

ancing time devoted to teaching with time devoted to graduate studies. In fact, this

is best described as a matter of time economics; with each of the GMTAs having only

a limited amount of time to spend, they had to determine how much to spend on

their teaching and how much to spend on their own studies.

It is easy in these situations to be critical of GMTAs for the way they spend their

time. Those of us overly concerned about teaching may criticize GMTAs, such as Lisa,

for adopting practices that minimize their teaching responsibilities, even adopting

pedagogies such as lecture; however, we must remember that GMTAs are first and

foremost students. They are GMTAs (versus faculty) because they are students. On

the other hand, those who are overly concerned about their schooling may criticize

GMTAs, such as Becky and Nathan, for leaning in the favor of their teaching practices

and development, minimizing their studies in order to improve their instruction. If

your concern about studies is great enough, then why are GMTAs teaching at all?

Regardless of in which camp one finds oneself, if our concern about teaching is great
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enough, we should be focusing on making effective teaching practices accessible and

cost-effective (time-wise), rather than being critical of the GMTAs’ decisions. We

should focus on helping them to manage their time better.

5.1.3. Assessment, Subject Matter, and Professional Development

As discussed in the previous section, a number of major factors were identified that

impacted GMTAs views and feelings, classroom preparations, and pedagogy; because

of the structure of this study, these impacts were the most clear, supported, and

evident influences on GMTAs’ teaching practices. Less evident and consistent (and

directing toward future research) were the findings regarding the three other types

of teaching impacts, those affecting GMTAs’ assessment, subject matter (classroom

content), and professional development–a description of these categories is provided

in section 3.2.2.

Assessment The first of these three teaching impacts is assessment. Because 1) data

collection and analysis did not include all exams, quizzes, and assignments, and 2)

interviews and observations did not focus and probe specifically into assessment prac-

tices, findings regarding assessment were incomplete. Even so, there was evidence

that various factors played a role in the nature of and approach GMTAs took with

regard to assessment. As seen in table 5.1, interviews suggested that influences on

assessment came from 12 of the 14 listed factors: apprenticeship of observation, be-

liefs, colleagues and advisors, course structure, course materials, class time, time

management, preparation programs, current teaching experiences, student reactions,

re-teaching the course, and pedagogical content knowledge.

One thing that is unclear about GMTAs’ assessment practices is their origin and

how they are established. Similar to classroom practices, GMTAs may bring ideas

about assessment from their apprenticeship of observation. Brian’s experience showed

evidence of the apprenticeship of observation influencing his teaching, although in
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combination with circumstances. Brian was first attracted to mathematics as an

undergraduate, when he experienced a problem-based course in Linear Algebra; he

explains:

“I remember when I was taking a linear algebra class and uh, had this
professor who, who was incredibly good at motivating things...he would
begin the day by, he would make some observations or something like that
and then try to push us to uh, to figure things out and, and he would give
us very difficult projects to work on through the semester and uh, you
know, just sitting there individually and, you might at some point make
a discovery–and that was probably one of the first times that uh, that I, I
seriously thought about going into math, ...was in this class and you just
make this discovery and you, you know, at the time you, if these things go
successfully, you could hook someone on math (Interview, 12 May 2003).”

Brian’s apprenticeship of observation helped him value the power of learning through

conjecturing, problem-solving, and open-ended questions. It also, however, made him

acutely aware of the pressure that using these things in-class can put on students.

Consequently, Brian incorporated these projects into his assessment, giving them as

out-of-class projects. Explaining his feelings on the matter, he said:

“I’ve done some projects that I asked them to work on outside of class, and
with this sort of thing, where I try to do that sort of thing. In class it’s a
little bit less because you’re kind of putting someone on the spot to make
a, sometimes you’re asking them to make an observation which uh, took,
took a, you know, very talented mathematician to make in the first place;
now you’re giving them the set-up and everything, but STILL...it never
made ME feel good, if I can’t come up with the answer immediately... It’s
not, it’s not because I’ve had, you know, because I’ve had students tell
me, you, ‘Oh, you made me feel stupid,’ they’re NOT going to tell you
that, but I’VE felt that way so, trying not to make um other students
feel like that. ...With outside of class, and you’re helping them, that’s not
as much pressure...you know, in your office when you ask them to make
an observation, after they’ve thought about something, it’s not quite as
bad as making them, you know, putting EVERYONE on the spot in the
class–(Interview, 12 May 2003)”

Even though GMTAs in this study may have brought ideas about assessment, evidence

also suggests that their assessment practices may be easily influenced by external



141

factors or may not be very clearly defined prior to teaching. Brian described the

departmental TA training as influencing his assessment as follows, “...when I took

TA training, I’d never taught before, so there were number of things I hadn’t really

thought about...how you would keep the uh, you know, how you can keep track of the

grades or how you decide how to, how to score a test. I mean, should you go all or

nothing or should you give partial credit and how, how do you decide on partial credit.

You know, these things are all still hazy, but when you’re starting uh, if you’ve never

taught before, then you think, well, I mean, certainly it’s EASIER just to give, you

know, do right or wrong, but why shouldn’t you do that–so the TA training talked

about that and, and uh, and other things, you know–how many tests (Interview,

12 May 2003)” Chris and Brandon also talked about the departmental TA training

influencing their grading practices; because of it, they used rubrics in grading, which

was a new idea to them; they also thought more carefully about fairness in their

assessment practices.

Across the board, the most evident influence on the participants’ assessment prac-

tices were their supervisors. Being responsible for reviewing and approving major as-

sessments created a scenario in which GMTAs gained insights into assessment through

an apprenticeship or mentoring type of situation. Brandon described this as an area

where he felt supervisors could really help-out; I noted, “[Brandon] mentioned that

the thing that is most useful to him is feedback on writing exams. He said that it’s

challenging to write a good exam, one that is not too long and not too difficult for the

students. He mentioned that he ran into a problem regarding this on his second exam

of this semester. He mentioned that he didn’t get a lot of feedback on the second exam

and decided to go off of what he thought would be good, but the students didn’t do

well on the exam. ...He said that he feels that this is where a supervisor’s experience

can really help-out, in gauging the length and difficulty of exams (Interview 3 notes,

31 Mar 2003).”

This type of help is what Nathan received from his supervisors. In fact, he also
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gained additional insight into test writing. Speaking of a former supervisor, he said:

“...my supervisor [at my former university], before [this University], used
a concept that he gave me and that there are certain questions that test
this knowledge and then there are separators. This one, this question’s
going to separate the A’s from the B’s, you know; this question’s going
to separate the B’s, the A’s and B’s from the Cs and below, you know,
that’s–and you kind of have, want to have the sense of how difficult your
questions–not only what area, you know, what topics do they test, but
how difficult will it be for them. Like for instance, asking a question you
know, ‘What is domain of 1

x
, the function f(x) = 1

x
,’ is one thing; that’s

you know, testing basic knowledge, they can graph it and look and say,
“Oh! An asymptote; that guy can’t be in there,” and they can get away
with that with relatively little knowledge, or maybe they can have exactly
the knowledge you want, but they’ll still get that. So then a high-end
separator, a higher, a better question or rather a harder question would
be, a domain issue would be say, let’s say g(x) =

√
90− x. Okay, so

the reason I say THAT one–I put that one on my last test–the reason I
say that is because they graph it on their calculator and all they see is a
straight line in the standard window, ‘Hmm. I’m going to have to think
about this. Ahh! I’m going to think.’ So they actually have to think,
‘Okay what’s the domain problem with the square root,’ and go through
what I want them to; they can’t slip-by with relatively little knowledge
on that question; it’s much harder to slip by (Interview 1, 23 Sep 2002).”

Nathan’s interactions with a previous supervisor helped him realize the importance

of balancing the difficulty of exam problems, not just the topics and content. His

current supervisor continued to help him gain insights into actually accomplishing

this. Continuing on, he said, “I want to get better asking questions like that, questions

that they can’t slip by, by having some, being good at their calculator–and I caught

people like that and it was with the help of my supervisor Kimberly. She and I went

back and forth on this test that I was writing and ended up kind of I guess co-writing

with her...but we got together, and we made a really good test, I thought. It was

much better than the one I came up with beforehand... I think that we got a lot more

of those A-B separators and those B-C separators than were previously in there. At

first, they were just testing all basic knowledge pretty much and only a couple of
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higher-end difficulty questions (Interview 1, 23 Sep 2002).”

Although advisors often helped GMTAs develop their assessment skills and ideas,

sometimes their influence constrained GMTAs’ teaching. Michelle recounted such an

experience, saying, “I also have to say that I did have an advisor who kept making

my tests much too easy, and I kept trying to convey that, you know, my class really

could handle the class that I’d written. ...as a result, like, by the end of the semester,

I think my average was 86 or to 89 percent, and then my supervisor’s like, ‘Wow,

that’s high!’ I felt like saying, ‘Because you kept making the tests so easy.’ (chuckles)

You know, so it’s things like that sometimes can be frustrating, when you think you

understand your class and the advisor doesn’t (Interview 1, 22 Oct 2002).” This

advisor had continued to have Michelle change her exams, making them easier and

more basic, resulting in grade inflation. Furthermore, these changes did not give

Michelle any better of an understanding regarding assessments. Even though she felt

strongly to the contrary, this supervisor, because of authority, was able to impact her

assessment, limiting her practices.

From these and other GMTA experiences, it seems that GMTAs bring with them

certain ideas about assessment. Unlike classroom pedagogy, however, assessment

seems more open to influence and change. GMTAs did not exhibit very strong views

and opinions regarding it; and they seemed heavily influenced by other factors.

These findings, however, are only a glimpse at GMTAs’ assessment and do not

reveal how these practices develop or change. It is yet unclear what all of the factors

are that play major roles in the development and change of GMTAs’ assessment prac-

tices; consequently, several related questions arise. How do GMTAs view assessment?

How do they decide the content, form, and nature of their assessments? How do their

assessment practices relate to their teaching? Finally, how do assessment practices

vary from GMTA to GMTA, or do they?

Some of these questions could have been better answered had interviews been more

focused on assessment practices; however, there are other important data sources that
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should be used by researchers seeking to address these questions. First, researchers

should collect and analyze all forms of assessment, including rough drafts, noting

changes, content, and nature of problems selected. Second, they should discuss these

with the GMTA, focusing on why these decisions were made. Third, they should

observe any discussions or meetings that the GMTA may have with supervisors or

other individuals regarding assessments and related feedback. Finally, analysis should

include a comparison of assessments with any other sources used by the GMTA, such

as textbooks, past exams, and common finals.

Subject Matter The content (subject matter) covered during class is a second type of

teaching impact about which this study’s findings were incomplete–these are impacts

on the nature and composition of the content covered in class discussion and activities,

such as influences on the topics and examples used in class, how much content was

covered, and whether the material was procedural or conceptually presented; it does

not refer to GMTAs’ subject matter knowledge. Because 1) observations were not

done daily and were not analyzed for lesson content, and 2) textbooks and other course

resource materials were not analyzed for comparison, findings regarding impacts on

subject matter were limited. This aside, the following factors appeared in analysis

as impacting the subject matter of GMTAs’ classes (also reflected in table 5.1): ap-

prenticeship of observation, beliefs, colleagues and advisors, course structure, course

materials, class time, preparation programs, current teaching experiences, student

reactions, re-teaching the course, and pedagogical content knowledge.

The apprenticeship of observation is one factor that appeared to influence the

subject matter that GMTAs brought into the classroom. This influence appeared

inadvertently in discussion with Ashley. Being in the mathematics education program

and having extensive teaching experience, she had worked hard to develop meaningful

teaching practices, including not only her teaching style, but the focus of her lessons.

Her experiences as a student, including those of graduate school, however, did not



145

provide her with “positive” role models (those that exhibited her desired teaching

style); describing this, she made the following comments, “I wish I could say that

I’ve had a lot of positive experiences and I was going to emulate those...but the

reality is that the majority of my experiences have been negative so yeah, this offers

a very critical eye. ...I’ve tried to forget the negative experiences and work more

on the positive, although, I think still when...when pushed to a wall I come out

procedural. Which means that somewhere along the line it’s pounded in my head

from my prior experiences that procedural is the way to teach. So, in that way

I have developed a negative habit, but I hope that there’s not too many of them

hiding in there (Interview, 22 May 2003).” Ashley described having a tendency to

teach and focus on rote mathematical procedures when things got difficult. This

she attributed to her apprenticeship of observation, having repeatedly experienced

that aspect of mathematics herself, as a student. These comments suggest that the

nature (e.g. conceptual or procedural) of the content that GMTAs incorporate into

their classroom instruction may be influenced by the nature of the content that they

experience as students, creating a tendency or default content focus–similar to the

default lecture instruction that participants exhibited.

Views and beliefs also seemed to impact the nature of the content that GMTAs

presented in the classroom. Michelle, for example, wanted her students to understand

the concepts and procedures behind the mathematical formulas that she taught them.

She wanted them to experience this type of content. This drive of hers was based

on her beliefs about the subject matter, having experienced this side of mathematics

herself; she explained saying, “...unfortunately with mathematics, unlike sciences, I

think you get a sense in the sciences, pretty early on, that this is a dynamic field that’s

new and changing and cutting-edge. Mathematics, until you get to, really, you know,

upper level undergraduate courses, seems very much, always known, handed down

from generation to generation (Interview 2, 18 Dec 2002).” To convey the material in

this fashion, she encouraged investigation and conjecturing when she could; explaining
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this, she said:

“I just think that that’s a really good way of developing ideas; I want them
to see where things come from; I don’t like just giving them formulas. I like
to build, like even formulas, I like to build them from like the formulas they
already have and discuss how they FIT into the framework we’ve already
got. Um, some students really benefit from that; some students can care
less, but I’m going to make them do it anyway. ...I really want to get away
from the idea that this is just...a list of formulas you have to memorize,
and that’s what mathematics is; I want them to see that it’s a process and,
you know, sure you could pick-out formulas, but these formulas already
came from somewhere; they didn’t just appear. ...they’ll probably forget
most of the formulas I teach them, but if they can remember how to attack
a problem, or how to use critical thinking, then that, hopefully can stay
with them for a long time (Interview 2, 18 Dec 2002).”

Michelle wanted her students to experience mathematical content in a connected

way, seeing how formulas, procedures, and ideas connected into a framework. She

also wanted them to see the content as being useful in problem solving. Because this

is the way she experienced and viewed mathematics herself, it is seems that these

views and beliefs were responsible for the nature of the content in her class.

Of all the factors listed, there were two factors that clearly and consistently influ-

enced the subject matter of GMTAs’ classes, the course structure and materials. As

one might guess, these factors seemed to be more influential in dictating the content

of most of the participants’ courses than any other factors. One example has already

been seen; as mentioned in Lisa’s story (in chapter 4), for the length of the study, the

content that Lisa presented in class was almost exclusively dictated from the text-

book and instructors notes that were provided for her; in fact, according to her, the

textbook was the source of most of the examples she used in class as well.

While their influence seemed the strongest in her case, most other GMTAs also

mentioned these factors as impacting their class subject matter. Ashley talked about

these two factors as one and referred to them in the singular; she explained that they

kind of go hand in hand. Ashley did not like the structure of the course, the content
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and pace that was established; yet she still ceded to them, allowing them to restrict

her course content, as she explained saying:

“I would not say that my 110 teaching experience was a quality teaching
experience. ...I don’t think that I did the students the best that I could
have done and I think that a lot of that had to do with my dislike for
what the textbook was covering and my frustration at the structure of
the course as to what I had to cover, what I couldn’t cover, how quickly I
had to cover it...what I had to do and what I couldn’t do. ...[My students]
came in with such a low foundation, with so little knowledge, um, and
so, I mean, some ways the structure made me go faster than I wanted to,
but in other ways the structure made it so that I couldn’t fill in the holes
that I saw that they had conceptually. So, I feel like, in some cases, ‘Who
cares if I taught chapters 4, 5 and 6?’ They didn’t understand the stuff
in chapter 3 and I was just–it was a waste of my breath for the rest of
the semester. And it showed on the final. The holes really were evident.
I, um, so I think in that respect that has a huge influence (Interview, 22
May 2003).”

Even though Ashley’s prior teaching experience made her aware that her students

had holes in their understanding and were not picking-up some of the material, the

course structure and materials were a powerful enough influence that she continued

forward, conscientiously pushing the students on. When it came to the pace and con-

tent of the course, Ashley admitted that these factors sometimes held more influence

than all of the other factors; she explained this when comparing factors in the task

Teaching Influences, saying, “I almost want to say that in some cases it’s more than

the prior teaching experience and the supervisor feedback, but it’s different because

when you pull [course structure and course materials] out these [other factors] still

survive as... as influences on my teaching and if I switch to a different course or if I

switch to a different text book or I switch to a different university where the structure

isn’t the same then these [other factors] are what’s going to fill in and I can leave

this behind. So, in that case it’s more of a temporal influence (Interview, 22 May

2003).” Even though Ashley admitted that these factors had a strong influence on the

subject matter, she also mentioned that it was only a factor within the context, that
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when these materials changed, their influence would also. Knowing this, we are left

to wonder whether course structure and materials can leave any long-term impacts

on GMTAs’ subject matter or whether these influences wholly disappear when the

materials do.

Brian’s experience raises three interesting questions. First, how do course struc-

ture and course materials become such an authoritative influence on subject matter?

For Brian, the answer to this seems to include the preparation programs; he said, “I

have to say I GOT the impression about this from the uh, some of the teacher training

and a lot of the course meetings–I just got the impression that uh, you should just

stick with the syllabus that they’ve given you, because its time-honored and it’s been

honed to a craft (Interview, 12 May 2003).” During the departmental TA training, it

was impressed upon him that they should not deviate from these factors. Subsequent

interactions between Brian and his students during class changed this directive in his

mind.

Brian had an experience when teaching calculus that made him question the in-

fallibility of these factors. When teaching extrema, his students had difficulty under-

standing that it was possible for a bounded function to not achieve its maximum; in

particular, they had trouble when he gave them an increasing line segment over an

open interval whose least upper bound was 1. Although they understood that the line

never achieved 1 (since its endpoint was excluded), they still believed that it achieved

its upper bound; they claimed that it was 0.9. Describing what ensued, Brian said,

“So they tried to give me the point nine with a line on it was the, was the maximum.

(both chuckle) So I told them that was the same as 1; they didn’t LIKE that. They

said, “HOW can it be the same as 1? It doesn’t LOOK like 1?” So I tried to convince

them that it was 1, but to convince them it’s 1, you have to go into a little bit of

analysis (Interview, 12 May 2003).” Brian ran them through the distance argument

and:

“They said, ‘Ok, so there’s no distance between them, but how can that
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still be 1?’ So like, well you could do this trick of multiplying by 10 and
all, but that looks like magic to them, so, so we kind of talked about
this thing...we started getting off a little bit about uh, talking a little bit
about the real numbers and...I tried to steer the class back to the calculus
and...they REALLY wanted to know about this other thing; they really
thought it was fascinating and uh–it was probably about then, I realized
that, ...these students aren’t as uh, geared towards the final as I’ve been
lead to believe, ...they’re not as geared towards just results and final, as
I’ve been led to believe. So I figured that...I’m going to do some other
things; ...I guess I realized the fallibility of the...people above me, the
teachers who had been giving me advice...maybe the way they were doing
things...wasn’t how I should do them (Interview, 12 May 2003).”

Through his interactions with his students, Brian decided that sticking to the course

structure and materials was not always the best course of action. This class experience

opened his subject matter to influence from more than just the course structure and

materials. This raises the other two questions: To what extent and for how long do

course structure and materials impact their teaching? When/if these influences wane,

what other factors impact subject matter?

The experiences in this study suggest that GMTAs’ subject matter might only

be influenced by authoritative sources. At least initially, these sources seem to be

the course structure and course materials, which serve to dictate the order, pace,

and content of the curriculum’s subject matter. Brian’s experience and the fact that

GMTAs report talking to peers about content, suggest that this probably changes

at some point. It is yet unclear whether or how GMTAs’ views on subject matter

change, leaving us with several questions. What do they consider authorities on

subject matter and why? How do the resources they have shape the nature of the

content they use in the class (procedural, conceptual, application-based, etc.)? To

what extent are GMTAs aware of the potential differences in content? What factors

impact this? Finally, is there a connection between this and their area of study, as

Michelle’s interview suggests?

Interviews are important, but insufficient to answer these questions. Interview
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would need to be augmented with in depth observation and document analysis. Re-

searchers studying these questions should consider four main data sources. First,

daily classroom observations should be conducted, accompanied by careful analysis

of the class content. If possible, these observations should include more than one

semester of GMTAs teaching the same class to help identify changes. Second, lec-

ture notes should be collected and analyzed for comparison in order to determine

the presence of classroom influences. Third, major resources, such as textbooks and

other course materials used by GMTAs during preparation should be analyzed, to see

how the presentation and nature of their content compares. Fourth, discussions with

GMTAs should be done to determine how these things are viewed or used during

class preparations. Finally, if possible, observations should be conducted regarding

GMTAs’ interactions with peers and other individuals with whom they may hold

teaching discussions.

Professional Development Of all the identified ways that factors impacted GMTAs’

teaching practices, influences on GMTAs’ professional development practices were the

most evasive and least prevalent in the data–this encompassed all influences on GM-

TAs’ approaches to their own teaching development, such as how, when, how often,

or even if they sought to improve their own teaching views, abilities, or skills; it only

refers to their own efforts at teaching development, not referring to professional de-

velopment programs, such as the training programs. The only factors that evidenced

this type of impact were: colleagues and advisors, time management, preparation

programs, prior teaching experiences, student reactions, and re-teaching the course.

Most of the impacts referenced were short-term. For example, the Math 597T

assignments impacted the GMTAs’ teaching development, compelling GMTAs to re-

flect on their teaching practices. To this end, the preparation programs influenced

the GMTAs to work on teaching development. Nathan mentioned that this was only

a one-time practice, because it was an assignment; as mentioned in chapter 4, he
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said that he did not really do any observations beyond these assignments; he said

that there was no time for it, except, “...that first year when you’re assigned to or

must. They force you to do what’s good for you, which is good, you know, ‘Eat your

vegetables! You know, it’s good for you.’ (Interview 1, 23 Sep 2002)”

The GMTAs’ professional development practices was an area that seemed almost

untouched by all factors, including colleagues and advisors as well as preparation

programs. Although impacts such as the one mentioned were occasionally identified,

most of these impacts seemed to be short, one-time events, producing no real change

in whether or how GMTAs worked on their own teaching development.

Only two such cases seemed to stick-out as significant shifts in GMTAs’ teaching

development practices. His first supervisor significantly impacted Nathan’s teaching

development. As described in his story (in chapter 4), Nathan’s supervisor empha-

sized the importance of resourcefulness in teaching; he pushed the idea of teaching

as plagiarism, drawing and collecting ideas from other instructors. The consequences

of this interaction were far reaching. This idea became a major theme in Nathan’s

teaching. Because of it, he worked on his teaching development by hunting for re-

sources. He would search various resources for ideas, such as test banks, textbooks,

and the internet; and he also opened-up dialogues with colleagues and advisors, seek-

ing ideas from past and present supervisors, other GMTAs, and even K-12 teachers

whom he knew.

Brian’s experience teaching calculus is the other case. Through his interactions

with his calculus students, described in section 5.1.3, Brian broke his own mental

teaching restrictions; he felt free to do things differently than dictated by the syllabus

and textbook. Consequently, the very next semester, he took active steps toward his

own teaching development; describing this, he said, “...it’s unfortunate; it’s the last

class that I really taught, but it’s the one where I finally think I sort of blossomed out

of just kind of doing what the math department told me to do and I started doing my

own stuff; I had the, I had them write about math; I did some projects in the class;
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I really started trying to uh, to come-up with, (pause) I really started developing my

OWN idea about what should be done in a class (Interview, 12 May 2003).” Following

this, Brian gave a recount of the numerous ways in which he began to experiment

and exercise his creativity in teaching; these included: creating investigative projects,

finding ways to motivate students, and incorporating other things that he enjoyed as

a student.

As in Nathan’s case, Brian’s experience had significant impacts. Brian’s change

in teaching development practices led to what he described as major changes in his

teaching practices. He illustrated this with his card layouts during the interview task

Teaching Practices. Figure 5.2 shows the three card layouts that Brian gave during

this interview task, labeled 1 through 3; referring to these layouts, Brian described his

teaching progression, saying, “...when I started [teaching], it was probably, you know,

this [Layout 1]. (chuckles) ...just this by itself, just listening and taking notes and

then I started bring in discussions and maybe some, some group work [Layout 2], but

then you have to figure-out the best way to do that and–the reason I’m...NOT doing

this [Layout 3] is because this is, this conception of things is newer than the last class

I taught. ...This is the next stage. ...This is the way I taught the last class [Layout

2]...and now, this is what I would like to do [Layout 3] but it might not work, so this

is what I would like to try, but sort of demote lectures and uh, promote the rest of

this (Interview, 12 May 2003).” Thus the experience that he had interacting with

his calculus students unleashed a cascade of teaching changes, initiating a process of

teaching development that resulted in major shifts in pedagogy.

Aside from these two major impacts, the only other impact on teaching develop-

ment was a negative one. Evidence suggests that time management (out-of-class time)

limited some GMTAs’ teaching development practices. As mentioned in Nathan’s

story (in chapter 4), the need to balance time between graduate studies and teaching

sometimes created a limiting situation; although Nathan wanted to seek-out and try

new ideas in his teaching, he did not always have the time to do so. He also did
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Figure 5.2. Task: Teaching Practices (Brian)
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not always have time to reflect on his teaching in order to assimilate and build upon

his teaching experiences. In this way, time constrained his teaching development; he

explained:

“I should be doing a little bit more of, “Well, okay. What do I want them
to come away with? How, uh, what skills do I want them to develop,” you
know, and so on, rather than prepare them for the test–and I don’t mean
I’m teaching to the test. I just mean that, you know, they need to have
these skills, know these facts before they can do these problems–and that’s
of course true, you know they have to have this particular knowledge.
They have to know what a linear function is and answer this question,
you know, and things like that, but it would be–in an ideal situation I
would be looking maybe a little bit more about how these people learn
and taking that into account, when I’m structuring my class, um, but I
don’t, because I don’t feel that I have the time to do that. ...there’s only
so much time that I have, you know, taking three classes and teaching
this. ...I’d like to put a little bit more...forethought into planning the
lecture and maybe more reflection afterwards to kind of refine stuff that
I’m trying. Sometimes I come out of this and think, ‘Well, I could have
done that better,’ and then I’ll look at it and it’s like, ‘Okay, well maybe
I’ll just use a different numbers in this example and I won’t have to spend
time on this. Okay, now on to the next thing.’ There isn’t as much time
to reflect, I feel, as I would like (Interview 1, 23 Sep 2002).”

Similarly, limited time to dedicate toward teaching constrained Michelle’s teaching

development practices. Through taking a few education courses and experimenting in

her teaching, Michelle worked on refining her teaching. As time demands increased–

partly due to teaching business mathematics–she had to spend the limited time that

she had to teach on preparing class and learning the business material; talking about

how time impacted her, she said, “Um, probably mostly my experience teaching, like

the more I teach, the more I refine a style, I would say, or whatever. I would like to

have been able to implement things I saw other people doing or theoretical concerns,

but I just don’t have the time. So that’s been a pressuring thing. I mean, before

I was a TA, I had very uh, you know, set ideas on what I wanted to do and how I

wanted to do it; instead, it becomes much more like, ‘I’ve got two hours this week,
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to teach them this,’ you know, ‘and learn it,’ and just not sure how to do that, so

(Interview 2, 18 Dec 2002).”

These situations demonstrate that factors can both promote and constrain the way

that GMTAs work on their teaching development. At the same time, the scarcity of

such events suggests the possibility that professional development is an area that

is not frequently influenced. If this is the case, it is one way in which preparation

programs could potentially have a relatively unhampered impact. Speculation aside,

professional development is barely touched by this study; many questions have been

raised and remain unanswered: What practices do GMTAs have regarding their own

teaching improvement? How important do they see it? What factors can shape or

direct their development efforts? How can we instill long-term professional develop-

ment practices in them? What does it take for GMTAs to become self-directed in

their own teaching development?

From this study, it is not clear what would be sufficient to produce answers to these

questions. It does seem, however, that researchers interested in this type of investi-

gation may need to hold discussions with GMTAs, focused on their post-classroom

practices, attempting to determine how they assimilate their teaching experiences.

This is the big research challenge here, finding a way to unfold the way that GMTAs

interpret their teaching experiences and the way that they decide to act on these

experiences.

5.2. Toward Significant GMTA Preparation

Through describing Lisa’s, Becky’s, and Nathan’s teaching development, the Develop-

mental Cycle suggests four things that departments and GTA preparation programs

can provide that would help GMTAs maintain sustained teaching development, im-

pacting their teaching practices: 1) support structure, 2) knowledge, 3) motivation,

and 4) resources.
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The first thing that GMTAs need is a support structure. As illustrated by the

three GMTAs in this study, GMTAs experience a variety of challenges associated

with their teaching, such as dealing with administrative problems, forgotten policies,

or dealing with students. When faced with these challenges, a support structure can

greatly help GMTAs get ideas for and cope with the situation.

Looking at the three cases presented in this study suggests, however, that pro-

viding this support within a training setting may not be necessary and may even

be a wast of time and resources. Lisa and Becky both mentioned that many of the

discussion in Math 597T, though interesting, were redundant because they already

carried on these conversations with their peers and supervisors.

This is one major difference between GTMAs and inservice teachers on which

departments and preparation programs can capitalize; in being graduate students in

the same department and being GMTAs, they are already a part of a social structure

consisting of other students in their same situation. In all three of the cases discussed,

GMTAs reported talking with their peers about problems, sharing advice and asking

it. For more complex problems and policy issues, they went to their supervisor.

As Nathan described, this support structure helped with teaching new and difficult

classes.

The power of this support system suggests that taking time to address issues in a

training program may not be an effective use of time, unless done before they begin

teaching. Instead, the focus of the department and the training programs would be

better spent in building up a support system by helping GMTAs network with their

peers and with knowledgeable faculty supervisors. This would provide a longer lasting

support for GMTAs, like what Nathan had; Nathan relied heavily on these types of

connections beyond his training experience.

The three cases also suggest a second thing that GMTAs need, knowledge. Even

when left to their own devices, GMTAs will refine (as in Lisa’s case) or even dramat-

ically change their own pedagogy (as in the cases of Becky and Nathan); however,
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it is likely to be harder, in part due to their lack of experience and certain forms of

knowledge, particularly pedagogical knowledge. In Nathan’s case, he wanted to learn

new ways of teaching so that he could draw upon a whole bag of tricks in establish-

ing his teaching practices. One of the major limitations to his progress was a lack

of pedagogical knowledge. Even though he was creative and resourceful, new ideas

came slowly and this slowed his teaching development.

Becky experienced the same thing, but her situation was impeded by a lack of

curricular knowledge as well. She knew how to use group work and wanted to use it

much more frequently, but she did not know how she could integrate it in such a way

that she could still meet the curricular demands of covering certain material in the

necessary timeframe.

In Lisa’s case, some would argue that her teaching was fine, that lecture is a valid

teaching practice and can be effective. Though it is true that lecture is effective at

instructing some people–after all, Lisa, Becky, and Nathan were all successful learning

that way–there is another issue at hand. Whether GMTAs become good lecturers or

not, the fact remains that without pedagogical knowledge and training in various

aspects of teaching (including curricula), our GMTAs are not making well-informed

pedagogical decisions, but rather are limited in their teaching practices.

Preparation programs should help GMTAs develop knowledge about pedagogy,

about curriculum, and how to integrate them. This would not only empower GMTAs

like Lisa to make well-informed and knowledgeable decisions when establishing their

teaching practices, but would also provide GMTAs like Becky and Nathan with the

knowledge that otherwise slows their desired progression. This amount and type of

knowledge should not be seen as something that can quickly and easily be imparted

in a beginning of the year program, for reasons that will later be discussed.

On top of these types of knowledge, there is one more type of knowledge or

experience that preparation programs should help GMTAs develop, time management

skills. Aside from a lack of pedagogical knowledge and experience, time management



158

was the major limiting factor in these GMTAs’ teaching development. GMTAs need

to learn how to establish time for teaching and time for their studies without letting

one be sacrificed for the other. They also need to learn timesaving teaching and

studying techniques to help them succeed in spite of this bipolar time draw. Such

skills would likely prove useful to them if they move on to academia as well.

Motivation is the third thing that departments and GTA preparation programs

can provide. While Becky and Nathan had a constant drive to modify their teaching

and try new things, Lisa’s motivation waned–time motivating part of this action. In

fact, the second semester, she cut-out virtually all reflection and preparation, using

the previous semester’s lecture notes, sometimes without even looking at them before

class.

Training programs had the ability to provide motivation for GMTAs to work on

their own professional development. For GMTAs like Nathan, motivation to try alter-

nate pedagogies stemmed simply from the TA training’s and Math 597T’s emphasis

of it. For him, these training programs represented the voice and desires of the de-

partment, his employer, and this was enough. For Lisa, the motivation came from

the Math 597T course, the fact that it was a graded course with assignments. Al-

though Lisa did not always like or speak positively about the Math 597T assignments,

the fact remains that she did them and that they did impact her teaching practices.

Thus training programs can motivate GMTAs to work on professional development

activities and it is plausible that they can focus these activities. To do so, these

assignments should, however, be carefully planned and structured to meet important

goals.

The final thing that GMTAs need is an adequate collection of or connection to

resources. This does not simply mean a textbook and syllabus. These resources

should include both materials and experienced instructors, both of which should not

be casually chosen, but carefully selected to ease the time burdens that seem to follow

inexperience and to support the program’s goals.
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Nathan’s experience shows the benefits of this. Because the department had cre-

ated a workbook with meaningful activities and problems for College Algebra, the

time required to prepare a group activity for use in class was reduced. He could open

the workbook, find a relevant activity, and then use it; this helped him work on imple-

menting group work into his teaching regularly, without offsetting the time balance

between his classes and studies. Similarly, his TA training experience and Math 597T

course also helped him network with instructors experienced in the pedagogy he was

trying.

Setting out to help GMTAs develop an understanding of various pedagogies, may

be a resource intensive undertaking, but may also be necessary in order to impact the

teaching practices of GMTAs. As noted, Nathan’s pedagogy was shaped by the new

ideas he obtained from his colleagues; both his and Becky’s pedagogies were impacted

by the TA training’s emphasis and instruction on group work. In spite of this, the

major force that shaped their instruction was their continued teaching experiences.

Furthermore, because of Lisa’s resistance to pedagogies other than those that she

understood and believed in because of her own experience, any preparation program

that wants to impact the teaching practices of its participating GMTAs may need to

incorporate actual experience with the desired teaching practices.

Based on this, it seems the preparation activities that would most influence change

(listed from most to least) would be:

1. Guided Classroom Practices (GCPs), where the GMTA prepares for, imple-

ments, and refines desired teaching practices/pedagogies–implementation in-

volving enacting the practice in a real classroom; refinement involving focused

feedback, discussion, and follow-up attempts.

2. Microteaching Sessions, where the GMTA does the same as in GCPs, except

that implementation takes place in a simulated teaching environment.

3. Non-guided Team Teaching, where the GMTA team-teaches with an instructor
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who is experienced with and regularly implements the desired instructional

practice.

4. Focused Classroom Observations, where the GMTA conducts observations of

experienced instructors. To impact pedagogy, instructional situations and in-

structors would need to be carefully selected to model the desired pedagogy,

otherwise this may only have an evolutionary/reinforcing effect, as it did in

Lisa’s case.

The following would thus be my recommendations. First, departments should es-

tablish both pre-semester and yearlong preparation programs. Second, they need to

provide and prepare supervisors who are aware of and support the goals of these pro-

grams. Finally, they should provide or create course materials consistent with and

supporting the goals of these programs.

My recommendation that the content of the departmental preparation programs

do the following in addition to whatever needs the department sees fit:

Pre-semester: Acquaint GMTAs with the content and structure of the course to

be taught. Help GMTAs prepare for the semester, including expectations and

procedures. Help GMTAs network with peers and supervisors, through interac-

tive activities and discussion as well as by making clear experienced instructors

to whom they can turn for support. Introduce GMTAs to a variety of pedago-

gies, including logistics, experienced model instructors, and other resources–this

with the clear understanding that more engaging follow-up will follow during

the year.

Yearlong: Continue to build support and instructional networks through interactive

activities. One-by-one, cover different pedagogies through the year by cycling

through these stages: first, instruction and discussion activities; second, obser-

vation and reflection activities and assignments; and third, implementation in
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their classrooms with reflective assignments and discussion. These programs of

pedagogy-focused activities, assignments, and instruction should include prepa-

ration, implementation, working it into a curriculum, and critical analysis on

the strengths and weaknesses of each type of pedagogy.

5.3. For Researchers

The amount of research related to GMTAs, GTAs, and GTA preparation in growing.

Because of this, it is essential that researchers be aware of an incorporate the following

into their research practices.

First of all is the importance of substantiating interviews with observations, par-

ticularly when evaluating the impacts of preparation programs on teaching. From

Lisa’s experience it is clear that just because a GMTA speaks highly of a training

program, that does not mean that it actually impacted the GMTA’s teaching; Lisa

spoke very highly of the departmental TA training program, however, observation

revealed that it had little impact on her teaching practices. Similarly, low opinions

do not imply ineffectiveness; Lisa spoke negatively of the Math 597T assignments,

saying that she did not really get anything out of them, but observations and written

assignments substantiated that they actually did impact her teaching practices. Be-

cause of this, it is important that GMTAs testimonials, opinions, and interviews not

be used solely to judge the effectiveness and impacts of preparation programs. This is

similar to other existing GMTA and K-12 research, showing that professed beliefs do

not always coincide with teaching practices (Raymond, 1997); neither does a change

in beliefs coincide with a change in teaching practices (Defranco & McGivney-Burelle,

2001).

Although evaluative judgments of preparation programs did not always coincide

with actual impacts on their teaching, there was a great deal of accuracy in GMTAs’

descriptions of their teaching practices, which was particularly evident when compar-



162

ing the interview tasks “Teaching Practices” and “Teaching Practices (Revisited)” to

actual classroom observations. In general, GMTAs did accurately describe what took

place in the classroom, including what they and their students did.

Researchers and interviewers should not assume shared meaning. They should

be aware that there were strong interpretive differences on the items of these tasks.

Consequently, it is important that these tasks and tasks like it (such as the one used

by (LaBerge et al., 1999)) be followed by observations or probing discussion to gain

clear pictures of the meaning that GMTAs attach to these selections. This further

implies that caution should be made in the use of survey instruments designed to

determine GMTAs’ pedagogy.

Finally, concerning the Math 597T assignments, the observation and video re-

flection assignments produced limited, but progressive changes in GMTAs’ teaching

practices. They were effective at encouraging GMTAs to reflect critically on their

own teaching practices and were a good way of accessing the views and feelings that

GMTAs had regarding their teaching.

Aside from these cautions and implications, this study and its limitations produced

many research directions and unanswered questions, three of which follow. First,

earlier discussion revealed several differences, between GMTAs and K-12 instructors

(both preservice and inservice). These differences produce several questions: To what

extent are GMTAs and preservice teachers similar? To what extent are they different?

How can K-12 teacher preparation inform GTA preparation programs?

Second, as discussed earlier, the GMTAs’ teaching development in this study fol-

lowed a cyclical process of development. Because of the structure of this study, a

number of factors were found that had major impacts on GMTAs’ teaching pedago-

gies. The coarse nature of this study, however, made it impossible to catch the finer

changes in instruction. Furthermore, the nature of instrumentation, being based on

interview with limited observation and observation analysis, also had the effect of

leaving other aspects of this Development Cycle unstudied. This raises questions
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such as: How do GMTAs resolve the competing influences on their teaching prepa-

ration? How do they determine which ideas will become part of their instructional

plans? How do GMTAs implement their plans during classroom instruction and what

factors, such as beliefs (Speer, 2001), impact this process? What impacts their class-

room dynamics and student interactions? How do GMTAs assimilate their teaching

experiences and what factors are involved in or impact this process? What is the

extent of peer involvement in GMTAs’ teaching preparations? What about other

aspects of teaching, such as assessment and content?

Answering these questions would require a much more fine-grained approach. It

would require a much more invasive study, including such things as assessment anal-

yses, daily classroom observations, detailed observation analysis, the observation of

GMTAs in their other settings, and other sources of data.

Finally, a third area of curiosity was the supervisor-GMTA relationship. It was

interesting to note that Becky and Nathan both had problems getting feedback from

some of their supervisors regarding their instruction. Yet, from what could be deter-

mined, neither of them approached their supervisors about it; neither of them solicited

feedback on their teaching from their supervisors; and neither discussed the challenges

they were having relative to teaching development with their supervisors. This begs

the questions: Other than serving as a support, what impacts do or can supervisors

have on GMTAs’ teaching? What comprises a working, effective supervisor-GMTA

relationship? What needs to GMTAs have that a supervisor can fulfill? How can we

better prepare supervisors for their responsibilities?

Research on GMTAs is still in its infancy. The questions posed are just a sampling

of how much we yet to not know regarding GMTAs’ teaching development. Yet, from

the experiences of Lisa, Becky, and Nathan, we find that the GMTA experience

and GMTAs’ teaching development is quite complex. A number of factors, both

internal and external, play into the picture, informing, constraining, and enabling

professional development. Furthermore, GMTAs are a diverse group of individuals,
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likely having different learning styles. As we work on understanding their diversity

and the processes through which they develop their teaching practices, we will be

better able to inform the development and refinement of our preparation programs

and thus prepare them to be effective mathematics instructors.
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Appendix A. Departmental Context

This study took place within the Mathematics department of a large southwestern

research-I university, during the 2002-2003 school year. At that time, the department

had 87 graduate students pursuing master or doctoral degrees in three distinct ar-

eas of study: applied mathematics, mathematics education, and pure mathematics

(as referred to by the graduate students)–mathematics education being an optional

emphasis of the pure mathematics program.

Aside from differences in coursework between these areas of study, no other major

divisions were made between these graduate students. Both programs were centrally

housed within the same building and graduate students shared office space with a

minimum of five people per office (and as much as 16, depending on office space);

typically these were other graduate students with varied specialties. Various events

happened on a regular basis to bring graduate students together, which included two

weekly colloquia, weekly tea time, and intramural sports–all of which were run and

arranged by the graduate students.

Three major sources of financial support were available for graduate students: re-

search assistantships, teaching assistantships, and funding from an NSF grant referred

to as VIGRE. Of the 87 graduate students, 48 (55 %) were employed as graduate

mathematics teaching assistants (GMTAs), on either a 1
4
-time or 1

2
-time basis. GM-

TAs included graduate students from the three major areas of mathematical study

and included both international and domestic students. The majority of GMTAs,

however, were students in the pure mathematics area; this is because graduate stu-

dents in applied mathematics would often seek external funding from their interdis-

ciplinary work as soon as they could obtain such. Responsibilities of GMTAs in the

department could include grading, tutoring, and special assignments, but virtually

all GMTAs had full responsibility for the teaching of at least one class each semester;
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these GMTAs are the focus of this study and unless otherwise noted, when I refer to

GMTAs, this responsibility will be assumed.

The dual role that GMTAs play in the department, being both teachers and stu-

dents, provides a diverse set of interactions with the various faculty of the department.

GMTAs are accustomed to interacting with faculty in a student-to-teacher capacity,

as they are their teachers; in this capacity, GMTAs are evaluated for their knowledge

and work with the subject matter. GMTAs also interact with some faculty on a

teacher-to-supervisor basis, whenever they are assigned as their supervisors; in this

role, GMTAs are evaluated on the performance of their teaching responsibilities. Yet

through their teaching experiences as GMTAs, they have collegial interactions with

faculty, since faculty members teach different sections of the same course; these inter-

actions occur through course meetings, predominantly. Thus throughout their time

as GMTAs, they tread a fine line between instructor and student; thus, their interac-

tions with the same faculty may be quite diverse over time, providing a complicated

set of social interactions and roles.

A.1. Players in the Teaching Game

As mentioned, GMTAs have diverse interactions with the faculty of the department,

who may play various roles in their experience, such as teacher, supervisor, teaching

colleague, course coordinator, advisor, and others. These faculty members themselves

have different roles and responsibilities in the department, which classify them into

one of the following: visiting faculty, post-doctorates, regular faculty, adjunct faculty,

and co-ops. As these distinctions have the potential to influence the nature of the

individuals’ interactions with the GMTAs, and because participants may refer to

these different categories, a description of each now follows.
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A.1.1. Visiting faculty/post-doctorates

Visiting faculty and post-doctorates are temporary, non-tenure eligible faculty, hired

predominantly for teaching and research in the department. Their interactions with

the GMTAs are similar to those of regular faculty, since they also teach many of the

courses taught by GMTAs and do some advising or supervising of GMTAs. Addi-

tionally, they may be involved in the organization and running of colloquia/seminars.

A.1.2. Regular faculty

Regular faculty are tenure-eligible faculty, whose primary duties involve research,

teaching, and service/administration. Their interactions with the GMTAs are typi-

cally from the position of an instructor, advisor, or mentor, since they are the predom-

inant teachers, graduate advisors, and thesis/dissertation advisors for the graduate

students. They may also supervise GMTAs. They also spearhead many of the collo-

quia/seminars that the GMTAs attend, comprise most of the committees that make

decisions regarding GMTAs, including funding, such as the graduate committee, and

may occasionally serve as coordinators for a course.

A.1.3. Adjunct faculty

Adjunct faculty are non-tenure eligible faculty hired predominantly for teaching.

Their interactions with GMTAs are more from a peer or supervisory position, since

they serve as the course coordinators for the entry-level courses, serve as the super-

visors for many of the GMTAs (especially new GMTAs), make teaching assignments,

head the departmental tutoring room, and teach the majority of the sections of the

same courses that GMTAs teach.
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A.1.4. Co-ops

Co-op faculty were local middle or high school teachers that would come to the

department for a period of one year, in order to teach, take mathematics classes,

and participate in the department’s instructional colloquium. After a year, co-ops

would return to their school with the knowledge and experience they gained. Their

interactions with GMTAs were more collegial, since they taught many of the same

courses and only occasionally supervised GMTAs. During the year of the study,

budget cuts led to the suspension of the co-op program; so, although the program

was continued the following year, GMTAs that were new to the department during

the study would have had no interactions with co-ops, while those who had been in

the department for a year likely would have. It is of note that a few GMTAs in the

department were formerly co-ops.

Undergraduate teaching assistants (UTAs) In addition to faculty members, there are

some undergraduate students that hold relevant positions in the department, UTAs.

UTAs are undergraduate students who have teaching related duties as assistants

to certain departmental faculty. UTAs do not teach a course, but their duties may

include things like preparing materials for class, grading, tutoring, and holding review

sessions. Their interactions with GMTAs would be limited, since they are not assigned

to help the GMTAs; however, some may have been former students of GMTAs and

may become GMTAs after graduation.

A.2. Supervisors and Course Coordinators

As GMTAs perform their teaching duties, they must interact with faculty in two

key positions, supervisors and course coordinators. These faculty are in a position

of authority over GMTAs and thus have the potential to exert influence on them

regarding how they fulfill their teaching responsibilities.
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A.2.1. Supervisors

Of these two positions of responsibility, supervisors naturally have a more involved

role in the GMTA experience. Every GMTA, whether experienced or not, is assigned a

teaching supervisor each semester from among the departmental faculty. Supervisors

are selected based on the experience level and track record of the GMTA as well

as the course that the GMTA is teaching. Course assignment is a major part of

the supervisor selection; when possible, GMTAs are assigned a supervisor that is

teaching a section of the same course, but if not possible, one will be selected that

has recently taught the course. As will be discussed, this usually results in GMTAs

that are having difficulties in teaching and newer GMTAs being assigned adjunct

faculty as their supervisors. The trend, however, has been that experienced and

more independent GMTAs tend to be assigned regular faculty as supervisors–on rare

occasions a visiting faculty member or post doctorate could also be a supervisor. This

selection of supervisors is purposive, as supervisors are intended to be a resource and

support for their GMTAs. As an experienced teacher of the same course, they should

know the workings of the course and of departmental policies. This enables them

to advise or counsel GMTAs regarding challenges that they face with teaching, with

interacting with students, or with dealing with exceptional circumstances; they are

also positioned to give GMTAs suggestions regarding their teaching practices.

Supervisors are ultimately responsible for the GMTA’s classes, however this is

more for accountability than practice, since supervisors are not actually a presence

in the GMTA’s classroom, nor are they involved in the preparation for and execution

of the classroom instruction. Supervisors are expected to approve and give feedback

regarding quizzes, exams, course policies, and final grades. They are also required to

visit their GMTAs’ classes at least twice during the semester in order to observe their

instruction and provide them with feedback or suggestions for improvement. At the

end of the semester, supervisors submit an evaluation report on each GMTA super-
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vised, consisting of a form to be completed, which is included in appendix Appendix

E.

A.2.2. Course Coordinators

Course coordinators are faculty members who have been asked to head all sections

of a course; they tend to be adjunct faculty, for the lower level courses, and regu-

lar faculty for courses at or above the Calculus level. They manage their assigned

course by coordinating the pacing and content of the course with current instructors,

primarily through course meetings, which may or may not be held regularly. For

courses with larger numbers of sections, such as those frequently taught by GMTAs,

this management includes the creation, distribution, and protocols for common final

exams. In such courses, meetings are often held weekly or every other week and may

include discussions regarding problems or difficulties arising in the course, pacing of

the class, tutoring, and other topics as the need arises. The more sections a course

has, the more involvement is required on the part of the course coordinator; this usu-

ally results in a more structured course. Because of their involvement and position,

course coordinators may also exert influence on GMTAs.
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Appendix B. The GMTA Workload

GMTAs have two major roles in the mathematics department: the role of graduate

student and that of mathematics teacher. These roles define their workload. Meeting

this workload and balancing the two can be quite challenging; in fact, this was the

largest and most recurrent challenge experienced by GMTAs that participated in

the pilot study, which preceded this dissertation study, as reported by the GMTAs

themselves.

B.1. Graduate Student Responsibilities

In this department, the workload of graduate students can itself be a challenge, es-

pecially for first-year students, who have a very demanding workload the first year.

In fact the high workload of first-year graduates in the department was reiterated

by an external NSF review of the department, which reported back in August 2002,

just prior to the study; a departmental email reporting on this review stated, ”the

[external review] committee was concerned about the overloading of first-year gradu-

ate students.” (email, 8 Apr 2002) To detail this, first-year graduate students in the

doctoral program are usually expected to take 9 units of coursework, consisting of

rigorous ”core courses” designed to prepare them for the written doctoral qualifying

examinations; these exams, which generally have a high failure rate, are given in Au-

gust, just after a graduate student’s first year. Students that do not pass them can

make another attempt the January following. In addition to this, all first-year grad-

uate students are required to do a semester-long research project called a Research

Tutorial Group (RTG). This project is done in conjunction with an approved advisor

and is presented publicly in late spring. This workload is for all graduate students,

whether GMTA or not.
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As graduate students, GMTAs are responsible for the above workload. They are

expected to make satisfactory progress toward their degree. The graduate college

requires that all TAs take six units of coursework each semester; but to be an GMTA,

the department of mathematics requires that the student take 9 units of coursework

each semester. All of this is only part of the workload of GMTAs, since being a

student is only half of the experience.

B.2. Teaching Responsibilities

In addition to being graduate students, GMTAs also fill the role of mathematics

teacher. This adds its own responsibilities and workload to GMTAs. The specific

workload of an GMTA in the department depends on the level of support: 1
2
-time or

1
4
-time.

GMTAs with a 1
2
-time position are required to put-in 9 units of work each year,

which is usually comprised of teaching one four or five unit class each semester (usually

College algebra or a Calculus); units not filled through teaching may be done through

other types of activities, such as grading, proctoring exams, tutoring, or other special

assignments. A rigorous system has been established by the department to determine

how much time GMTAs must spend on each of these activities to meet owed units.

GMTAs on 1
4
-time support have similar responsibilities, except that they fulfill 4.5

units of work each year; they usually teach a two unit course (Trigonometry) each

semester.

Although specific responsibilities may vary, GMTAs typically have sole responsi-

bility for the teaching of one course, of about 30 to 35 students, each semester. As

an instructor, they are responsible for preparing, giving, and grading their own as-

signments, quizzes, midterm exams, and final exam (depending on the course). They

are assigned a supervisor from among the faculty and are required to coordinate with

the supervisor in the fulfillment of their duties. Ultimately, all quizzes, exams, and
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grades are to be approved by the supervisor prior to their use or distribution; this

means that GMTAs need to prepare these materials early enough in advance to get

them to the supervisor, receive feedback (usually involving having a discussion with

the supervisor), make changes, and get the edited master in for copying. At least

twice a semester, GMTAs meet with their supervisor to debrief following the super-

visor’s observation of the class. GMTAs are further required to hold three regularly

scheduled office hours each week for drop-in help with their students; one of these

hours is to be held in the department’s undergraduate tutoring room.

GMTAs are also expected to attend course meetings in order to coordinate their

teaching efforts with the course coordinator and fellow instructors. As GMTAs often

teach common courses with large numbers of sections, they usually attend these

meetings on a weekly or biweekly basis. These meetings provide opportunities for

discussion regarding pacing and class progression, procedures, problems or unusual

circumstances, or any other business that may be brought up for discussion.

The above are the basic elements of GMTAs’ workloads stemming from their

teaching duties. There are, however, some adjustments for those serving as an GMTA

for the first time in the department. Prior to their first year, new GMTAs are required

to attend a campus wide training program and a departmental training program. In

addition to this, they are required to take a one unit course throughout their first

year known as Math 597T (formerly known as Math 599). As will be described, this

is a graded course with its own assignments. GMTAs are given a one unit decrease

in their workloads to compensate for this addition.



174

Appendix C. GMTA Preparation Programs

To help GMTAs prepare for and adjust to their teaching responsibilities mandatory

training programs are provided, both on a global (campus wide) level and on a local

(departmental) level. Globally, the university provides training for TAs in the form of

a program called the Graduate Assistant Teaching Orientation (GATO). Locally, the

mathematics department provides two different GMTA development programs: the

departmental TA training program and the year-long Math 597T course (formerly

Math 599). These programs differ in content, method, duration, and clientele.

C.1. Departmental TA Training

The Mathematics Department’s TA training program was the first preparation pro-

gram received by GMTAs, the year of the study. This three day program began 11

days prior to the beginning of classes and took place on a Thursday, Friday, and fol-

lowing Monday, ending two days before the Graduate Assistant Teaching Orientation

(GATO). The following information on the Mathematics Department’s TA training

program came from my own observations and observation notes (Observation Notes,

21 Aug 04), correspondence with the facilitators, as well as from documents handed-

out at training program.

The first day of TA training was a shorter schedule, running from 1:00 pm until

5:00 pm. This session was used to set the stage for the rest of the training program.

Following the welcome, there were four sessions, with one break in the middle. The

first session was designed to acquaint GMTAs with their clientele; this included topics

such as student mathematics backgrounds, mathematics placement exams, and how

much mathematics their students will most likely need to take. The second session

focused on learner centered instruction. In this session, GMTAs were shown video
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clips taken from mathematics classes; the clips shown had been carefully selected

from experienced GMTAs’ classes during previous years and were chosen because they

demonstrated a variety of activities, skills, and instructional techniques that could

be employed in the classroom. Following the clips, discussion was held regarding the

instruction shown; topics of discussion included: board work, open-ended questioning,

wait time, interactive lecture, group work, pair work, and student investigations. The

third session was focused on preparation; this presentation included topics such as

organization, preparing lesson plans, and considerations when selecting homework

assignments. The final session for the day was more course specific. GMTAs divided

in to two groups, based on which course they would be teaching, Math 110 (College

Algebra) or Math 111 (Trigonometry). In their groups, the focus was on discussing

issues tied more closely to the individual classes and on preparing a lesson plan for the

class. As the day ended, GMTAs were given two major assignments in preparation

for the upcoming training days; in preparation for day two, GMTAs were to read

sections from a departmental resource handbook that related to their positions and

responsibilities; in preparation for day three, each GMTA was given a topic and given

the assignment to prepare a 10 minute lesson on the assigned topic.

The second day of TA training focused on clarifying the resource manual, depart-

mental policies, class policies and policy construction, dealing with and interacting

with students, preparing for the first day of class, and getting feedback from the GM-

TAs. It lasted from 9:00 am until 3:30 pm and was comprised of four sessions: two

morning sessions divided by a 10 minute break and two afternoon sessions divided by

a 10 minute break; an hour lunch break (lunch not provided) separated the morning

sessions from the afternoon sessions. As will be discussed in the methods section,

the first 45 minutes of the second day’s activities were used by myself in order to

administer the survey utilized in this dissertation study and the last 10 minutes of

the day were used by those in charge of TA training to collect written feedback on

the effectiveness, structure, and content of TA training. The first session was an
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opportunity for GMTAs to ask questions regarding their duties/responsibilities, de-

partmental procedures, and other information that may have arisen from reading the

resource manual. This session took-on a question-answer format with GMTAs asking

questions and an experienced departmental administrator answering the questions.

GMTAs asked questions on the following topics: personal webpages, posting assign-

ments, attendance at course meetings, responsibilities for posting grades, policies

on dropping students, adding students to full classes, availability of teaching guides

and materials, student calculator usage and requirements, and tutoring and office

hour responsibilities and procedures. The second session focused on class policies; as

all new GMTAs were teaching College Algebra (Math 110) or Trigonometry (Math

111), much of the class policies were standardized and set; this session dealt with the

homework and quiz policies, which is the portion of the class policies that GMTAs

controlled. This session followed the transmission model as two administrators took

turns presenting information on the topics, however, questions were allowed and a

few were asked. Topics presented included: purpose of homework, the no extra credit

policy, make-up work, using policies to ensure consistency and fairness, the binding

nature of the syllabus, frequency of collecting homework, balancing workloads (as

a teacher and student), building-in flexibility, and covering yourself as a teacher. A

variety of different ideas were provided to give GMTAs an idea of different approaches

they could take in the construction of their homework/quiz policy. The third session

was a more interactive session and focused on dealing with diverse situations. Each

GMTA was given a sheet with 52 different situations that could occur when dealing

with students; then they were divided into five groups of about five or six GMTAs.

Each group was assigned about 10 of the situations and were to discuss together how

they would deal with each of the situations. They were given almost an hour to do

this, then each group was to present their results on one of the situations, randomly

picked from their list for them. This discussion lasted for about 20 minutes, during

which time session facilitators (including some experienced GMTAs and adjunct fac-
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ulty members) interacted with each group to encourage discussion. The final session

focused on handling the first day of class. This session mainly followed the trans-

mission model, following the outline and handouts that the facilitator had prepared.

Topics presented or discussed included: preparing copies of materials, checking-out

the classroom in advance, course policies, attitude/enthusiasm, personal introduc-

tion, ice breakers, dealing with student grade concerns, when to suggest drops, and

optional mid-semester evaluations. Following this session, a survey was administered

to obtain feedback on the TA training and this day’s training ended.

The third day of TA training focused on microteaching, grading, and answering

remaining questions. It was comprised of three sessions and lasted from 9:00am to

12:30 pm. The first session was a break-out session, intended to provide GMTAs the

opportunity to practice teaching. GMTAs were sent to actual classrooms in groups of

three with a facilitator. In these sessions, each GMTA was given 10 minutes to give the

lesson that they had prepared in front of the other three individuals. Following each

presentation, 5 minutes were allowed for the audience to give feedback to the GMTA.

The second session began when everyone had returned to the main room, from the

microteaching sessions. This session was intended to be group discussion on grading,

motivated by the case ”Making the Grade” (Friedburg et al., 2001), which consisted

of three College Algebra problems that the GMTAs were to look over and score.

Discussion was to then follow regarding what they gave each problem and why. The

facilitator used this discussion to make certain points about grading; topics included

using a rubric, fairness and consistency in grading, making appropriate deductions,

clarity of instruction, and positive versus negative grading methods. The third session

was a question and answer panel, consisting of a couple of experienced GMTAs,

faculty members, and departmental administrators. During this session, GMTAs

were allowed to ask whatever questions they still had; appropriate members of the

panel would then respond to the questions. Topics that GMTAs brought up included:

make-up policies, quantity and frequency of grading, approaches and management
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of group activities, getting help and feedback, tutoring hours and responsibilities;

questions about group activities drew the most time and discussion from the panel.

Following this session, the training program ended.

C.2. Graduate Assistant Teaching Orientation (GATO)

The GATO is a campus-wide training program for all who are new TAs at the uni-

versity and has been held annually for years. New TAs are required to attend prior

to the commencement of their TA responsibilities. The year of this study, GATO had

been cut down from a two day to a one day program, because of the ”overload of

information” that it usually causes. The following information on GATO came from

my own observations and observation notes (Observation Notes, 21 Aug 04) as well

as from documents handed-out at GATO.

The year of the study, GATO lasted one day, from 8:00 am to 5:00 pm, five days

prior to the beginning of classes. The program was broken down into four sessions:

two morning sessions, each divided by a 30 minute break, and two afternoon ses-

sions, each divided by a 15 minute break–there was a 11
4

hour break for lunch, not

provided, between morning and afternoon sessions. Each TA was given a binder con-

taining handouts related to the day’s program, including an agenda, learner-centered

instruction, fliers about different resource centers on campus, and an attendance sheet.

This attendance sheet was used to ensure attendance at each session; TAs received

either a stamp or sticker for each session that they attended, provided at the end of

the session, and were required to return the completed form.

The overall flavor of the morning sessions was that of mass information dissem-

ination. These sessions took place in a large lecture hall with several hundred new

TAs in attendance, all meeting in the same auditorium. The session began with an

attempt to sell the TAs on a new program (less than a year old) called the Certifi-

cate in Higher Teaching, which was described to the TAs and details of which were
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included in their folders; this certificate was pushed from time to time throughout

the day in each session. After that, a variety of speakers disseminated a conglomer-

ate of information to the TAs following the transmission model. Speakers included

the dean of students, a representative from the graduate college, and representatives

from various campus organizations. Topics of information presented varied greatly,

including the following: balancing workloads, budget cuts, TA benefits, preventing

and dealing with academic integrity violations (questions taken), minimum enroll-

ment requirements, student demographics, student disabilities and TAs’ obligations,

academic advising, sexual harassment, and building trust in the classroom.

The two afternoon sessions differed from the morning sessions, both in content

and method. The afternoon sessions were break-out sessions. TAs were assigned to

classrooms for these sessions, with 20 to 30 TAs in each session. One session was in-

tended to encourage learner-centered instruction and the other was to empower TAs

in dealing with a diverse student body. Although the content of these sessions was

specified to provide some uniformity, as there were many different classes, approaches

may have varied. In the session that I observed, these sessions were intended to be

interactive and learner-centered themselves. Time was provided for activities rele-

vant to the topics and open discussion followed. In the session on learner-centered

instruction, topics of discussion included: what learner-centered instruction is, how it

contrasts with teacher-centered instruction, ways of making a learner-centered class-

room, and consequences of each type of instruction. In the session on diversity, topics

of discussion included: fairness and consistency in teaching, demographics and the

diversity at the university, challenges to culturally diverse students, and how to deal

with different situations of intolerance in the classroom. Handouts and packets were

provided to TAs related to the topics at these sessions, so that they had them as

resources.
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C.3. Math 597T/Math 599 Course

The final preparation that GMTAs received for their teaching responsibilities was

provided in the form of an ongoing course that all new GMTAs are required to take,

known as Math 597T during the year of the study; in former years, this was Math

599, which is how experienced GMTAs participating in the study will refer to it. This

course is a one unit course that GMTAs take throughout their first year of teaching

responsibilities. The following information on the Math 597T course is based on

regular review of the class’ webpage, my own observations and observation notes as I

attended all meetings, and on an interview with the main facilitator of the course.

The purpose of Math 597T is to provide additional teaching development oppor-

tunities and to provide support to instructors as they adjust to their teaching duties.

The course was originally intended to meet each Monday, but early in the semester

this changed to every other Monday. Math 597T was facilitated by three faculty

members: one regular faculty member who was officially in charge of the class and

two adjunct faculty, who were two of the major supervisors of new GMTAs during

the first semester of the year. Thus most of the GMTAs were being supervised by

one of the two adjunct facilitators of the class, which provided regular opportunities

for interactions.

This course has been in evolution for years and during the study, the syllabus de-

veloped as the year progressed. The instructor for the course maintained a webpage

for the class with a tentative syllabus, grading policy, and a few other materials (as

needed), which he updated on occasion. Method of instruction in this course varied

from week to week, ranging from the transmission model to group activities with dis-

cussion. Time was allowed each week to allow GMTAs to raise questions, problems,

or challenges that they encountered in their teaching, preceding whatever the desig-

nated topic or activity was. During the first semester, the planned topics/activities to

be addressed by the course, in chronological order, were: exam construction, grading
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of homework and exams, troublesome topics in mathematics (misuses of the nega-

tive/subtraction symbol, canceling, student assumption of linearity, and exponents),

discussion of the case “Seeking Points” (Friedburg et al., 2001), microteaching op-

portunities, preparing for finals, and documenting your teaching. During the second

semester, the topics/activities were: discussion of the case “Pairing Up” (Friedburg

et al., 2001) and microteaching opportunities.

The grade for Math 597T was based upon attendance, the quality of class partic-

ipation, and assignments turned in. Assignments were collected regularly during the

first semester, but tapered-off during the second semester. Assignments given during

the first semester included: observe two experienced instructors and write a report on

your observations; write two exam questions for class discussion; construct your first

exam and review it with your supervisor; read the case “Seeking Points” (Friedburg

et al., 2001) prior to class discussion; prepare a ten minute activity or lesson on an

assigned section and present it in class; and have your classroom videotaped, view it,

and write-up self-evaluations.

During the second semester, assignments were less formal and mainly involved

attendance and presenting once in a microteaching situation. Grade determinations

seemed quite informal and more of an attempt to motivate GMTAs to take the course

seriously and to prepare for discussions.
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Appendix D. Courses Taught by Participants

An GMTA’s assigned teaching responsibilities (i.e.: the class assignment) is an im-

portant contextual consideration in this study. This is because a course assignment

brings with it social interactions, structure, departmental pressures or expectations,

and resources, all of which vary depending on the assigned course. To better un-

derstand how course assignments fit into the context, following a general description

of GMTAs’ involvement in teaching in the department and the department’s influ-

ence on these courses, I will provide a background on each of the courses taught by

yearlong participants in this study.

Within the department, GMTAs are heavily involved in the teaching of under-

graduate mathematics courses, usually entry level courses (100 or 200 level courses).

For the entry level courses, table Appendix D gives a summary of the percentage of

students (and number of course sections) that were taught by each type of instructor

while the study was taking place, categorized as follows: GMTAs, adjunct faculty,

and other (which includes regular faculty, visiting faculty, and post-docs); this break-

down is given by course and a total is included. As depicted in the table, over a

quarter of all entry level mathematics students were taught by GMTAs. In three of

the four courses that are usually assigned to GMTAs, Math 110 (College Algebra),

Math 111 (Trigonometry), Math 120R (Precalculus), and Math 124 (Calculus 1),

GMTAs taught virtually half of all students; Math 124 being the exception, in which

GMTAs taught 38.2 % of the students. Socially, this means that GMTAs assigned

to teach those classes will have numerous other peers sharing the same responsibil-

ities and similar experiences, potentially providing a common experience and extra

opportunities to interact; however, GMTAs assigned to teach a course, such as Math

115B, would have few peers with whom to share the current experiences. So, teaching
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% Students Taught (Number of Sections)
Course GMTAs Adjunct Other

Math 110 (College Algebra) 47.8 % (39) 48.2 % (38) 3.7 % (3)
Math 111 (Trigonometry) 47.8 % (11) 18.3 % (4) 34 % (7)
Math 115A (Business Math) 9 % (4) 73.6 % (32) 17.4 % (7)
Math 115B (Business Math) 3.2 % (1) 75.8 % (25) 21 % (7)
Math 120R (Precalculus) 45.2 % (5) 34.9 % (4) 19.9 % (2)
Math 124 (Calculus 1) 38.2 % (10) 40.8 % (23) 21 % (11)
Math 223 (Vector Calculus) 11.4 % (3) 9.5 % (2) 79.2 % (20)
Others (100 or 200 level) 4.6 % (4) 31.9 % (29) 62.2 % (50)

TOTAL 26.1 % (77) 42.8 % (157) 30.7 % (107)

Table D.1. Teaching Breakdown, Fall/Spring 2002-3 (out of 10442 students)

assignments bring with them potential social connections.

Course assignments also bring with them departmental expectations and pres-

sures. Over the years, the mathematics department has made continual efforts to

reform the content of the entry level courses in order to balance conceptual knowl-

edge with the more traditionally emphasized procedural knowledge, as well as to

provide a complete picture of the concepts covered. One way that the department

has done this reform is by emphasizing what it calls “the Rule of Three,” which

means looking at concepts from three different perspectives: graphically (by analyz-

ing graphs and charts), numerically (using data and tables), and symbolically (using

equations, formulas, and traditional mathematical procedures). It has attempted this

through various means, including: selecting textbooks that emphasize these different

viewpoints; providing calculators and calculator projection materials for teacher use;

requiring that students purchase a graphing/programmable calculator for all math-

ematics courses. The extent and impact of these efforts varies for each class and so

relevant discussion will be included in the course descriptions that follow; however,

it is of note that the courses most impacted by these types of reform have been the

calculus sequence (Math 124, 125, 129, and 223), College Algebra (Math 110), and
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Business Math (Math 115A and 115B)–with Business Math’s structure emphasizing

non-traditional or cooperative learning. In addition to mathematics content reform,

the department has also sought instructional reform in the entry level courses, pushing

learner-centered instruction by encouraging interactive classroom instruction and co-

operative learning strategies, such as in-class group learning activities. This push has

mostly taken place within the GMTA preparation programs (the departmental TA

training and the Math 597T course), as these have been the most readily accessible

avenues for such a movement.

As discussed, course assignments bring with them social elements, structure, and

departmental pressures. The nature of these differ from course to course and are

directly connected to the teaching and teaching responsibilities of GMTAs. Because

of this, a description of the individual courses assigned to GMTAs during the course

of the study will now follow. The information in the sections that follow come from

observations, observation notes, course syllabi, course descriptions, interviews, and

discussions with faculty and administrators.

D.1. Math 110 (College Algebra)

As evident in table Appendix D, Math 110 (College Algebra) is the largest course

offered by the department and the course most commonly assigned to GMTAs. Dur-

ing the year of the study, 80 sections of Math 110 ran and 48.8 % of these were

taught by GMTAs. Of all the entry-level course assignments made to GMTAs (77

in all), 50.6 % of these were Math 110 assignments. Math 110 is also the standard

teaching assignment for new 1
2

-time GMTAs. The only major faculty group involved

in teaching Math 110 are the adjunct faculty, teaching 47.5 % of the sections during

the year of the study. Other faculty (Post-docs, visiting faculty, and regular faculty)

accounted for only 3.7 % of Math 110 sections. Consequently, GMTAs and adjunct

faculty comprise virtually the entire Math 110 teaching group, with adjunct faculty
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being the dominant faculty influence and presence. Because of these two factors, the

heavy involvement of new instructors and the sheer size of Math 110 overall, Math

110 has become both a structured course and a focus for departmental instructional

reform efforts.

Math 110 is a typical college level algebra course, covering functions and sequences.

Major topics include: important concepts of functions, such as graphical analysis of

functions, domain, range, intercepts, direction, end behavior, and invertibility; differ-

ent types of functions, such as linear, quadratic, polynomial, rational, exponential,

and logarithmic functions; systems of equations; and arithmetic and geometric se-

quences and series. The course meets four days a week for one hour each day, meeting

four units of teaching responsibility for GMTAs. Typical class enrollment is 30 to 35

students and most students that take the course are freshmen.

In order to maintain some level of uniformity among the numerous sections, Math

110 has been quite structured. This structure includes a common course syllabus,

a common textbook and workbook, a set curriculum and calendar, and a common

final exam. Similar to the Math 111 syllabus shown in appendix Appendix E, the

common syllabus for Math 110 includes grade breakdowns and grading procedures,

a tentative calendar, and other departmental policies. The only policies left to be

determined by the instructor are those regarding the homework/quiz policies, such

as how often they will be given and collected, how they will be graded, and how late

or make-up work will be handled. Grading itself is a structured activity. At the end

of the semester, there is a meeting in which all borderline grades are presented case

by case before all of the instructors, who as a whole determine whether the grade will

be higher or lower.

In addition to a common syllabus, exams is another element of structure in Math

110. Although midterm exams are prepared and administered by individual instruc-

tors, the final exam is not. The final exam is a common, two hour, multiple-choice

exam, with approximately 45 problems, that is prepared by the course coordinator
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and select faculty members. Sometimes suggestions may be taken from the instructors

of the Math 110 course, but the instructors rarely have a direct role in the creation

of this exam. To help prepare the students, however, a review packet of between 140

and 200 problems is made available a few weeks prior to the exam, so that instructors

can use it to help prepare students.

Instructors notes are another resource given to instructors regarding the content

of the course. These notes consist of brief paragraphs that mention which concepts

or procedures from each section are the most important; they also give a suggested

time frame within which each section should be covered. Although following these

notes is not mandatory, it does fit within and support the course structure.

By the very nature of its topics, Math 110 tends to have a traditional flavor.

As mentioned, the department has made efforts to reform the instruction of this

course; most of these efforts are in the form of instructional materials. In keeping

with the Rule of Three, the department tries to emphasize varied perspectives on the

topic. Adding to the graphical perspective, students are required to have a graph-

ing/programmable calculator. The department provides graphing calculators to all

instructors and has readily available, overhead projection plates for instructional use.

Many efforts have also been made to select a textbook that provides supporting

views of the material; although the department has not found a book that perfectly

meets these needs and desires, the current text, College Algebra, by Ruud/Shell, does

incorporate a strong graphical viewpoint that is linked with calculator usage. To sup-

plement the textbook, the department created a required workbook to accompany the

course; this workbook contains activities, open-ended investigations, and application

problems tied to the concepts taught in the course; these problems involve and en-

courage higher level problems solving and investigation in students and is available

as a resource for instructors.

Aside from instructional materials, there are other sources that may encourage re-

form in Math 110, due to the infrastructure surrounding the course. As noted, about
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half of the Math 110 instructors are GMTAs, many of whom are new and are partic-

ipating in the Math 597T course, which encourages cooperative learning strategies.

Furthermore, the course coordinator for Math 110 is also one of the adjunct faculty

members in charge of the Math 597T course, thus bringing her views and agendas

into the position of course coordinator and potentially impacting the instruction of

the course as well as the content of the common final. Finally, several of the new GM-

TAs were assigned her as their supervisor during the first semester. These intricate

connections were not coincidental, but intended to make strong connections between

the teaching environment, the course, and the Math 597T class. This means that as

a course, Math 110 is closely tied to the goals and activities of the Math 597T course.

D.2. Math 111 (Trigonometry)

Another course in which GMTAs are often involved as teachers is Math 111 (Trigonom-

etry). As shown in table Appendix D, GMTAs taught 50 % of the Math 111 sections

during the study. Math 111 is the standard teaching assignment for new 1
4
-time

GMTAs. Unlike Math 110, Math 111 has a higher influence from regular or visiting

faculty since they make-up a larger portion of the instructors (18 % versus 47.5 %).

Because of the high involvement of GMTAs, Math 111 is also a structured course,

although not quite as structured as Math 110.

Math 111 is a typical college level trigonometry course, covering trigonometry.

Important topics include: degrees and radians; the unit circle and basic trigonometric

functions; triangle trigonometry; solving trigonometric equations; and utilizing the

various trigonometric identities. This course meets two days a week for one hour,

meeting two units of teaching responsibility for GMTAs. As with Math 110, typical

enrollment is 30 to 35 students, mostly consisting of freshmen.

As with Math 110, Math 111 is a highly structured course with a common syllabus,

a common textbook and workbook, a set curriculum and calendar, and a common
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final. As shown in appendix Appendix E, the common syllabus is just as structured

as that of Math 111, leaving only the homework policies to the discretion of the

instructor. The one structural difference in the course is the final exam. Math 111

has a common final exam, but only half of the questions are multiple choice, while

the others are short answer questions; instructors are allowed to write some of these

questions for their own final exams, giving them a direct role in the creation of at

least a portion of their final exams. As with Math 110, a review packet is available

prior to the exam. Other aspects of the course structure are similar to those from

Math 110, except that instructors were instructed to collect homework twice a week,

the amount being up to them.

Regarding mathematics reform, less of an effort has been made to reform Math 111

instruction, although some similarities exist between Math 111 and Math 110. As with

Math 110, Math 111 has an infrastructure connecting it to the Math 597T course;

during their first semester, new GMTAs teaching trigonometry were assigned the

course coordinator as their supervisor; this supervisor was the other adjunct faculty

member involved in the Math 597T course. So, Math 111 also remained connected

to the goals of the Math 597T course, although there was more of an emphasis on

traditional content; this is due, in part to the traditional nature of the course, which

involves the use of formulas and identities in working with trigonometric functions.

As with Math 110, instructors’ notes were provided. The textbook used in the course

was Trigonometry, 7th Edition, by Lial, Hornsby, and Schneider. This text was

described by the course coordinator as a typical Trigonometry text, integrating some

graphing techniques, but nothing beyond most Trigonometry texts. Here is another

clear difference; although calculators are available in Math 111, no accompanying

workbook is available to supplement the text. So, the only problems available are the

fairly traditional problems found in the textbook.
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Appendix E. Contextual Documents

This appendix contains copies of two documents, both of which were referenced in

chapter Appendix E. The first two figures (figures E.1 and E.2) are the two sides

of the evaluative document used by supervisors when reporting back on GMTAs’

teaching at the end of the semester. These evaluations are used to determine whether

or not there are any problems associated with GMTAs’ teaching. In the case of

serious problems, these could result in the termination of an GMTA’s appointment.

The second two figures (figures E.3 and E.4) are the two sides of the required portion

of the Math 111 syllabus.
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Figure E.1. Evaluation form for GMTAs (page 1)
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Figure E.2. Evaluation form for GMTAs (page 2)
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Figure E.3. Common Math 111 Syllabus (page 1)
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Figure E.4. Common Math 111 Syllabus (page 2)
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Appendix F. Pilot Study

At the beginning of spring semester 2002, I conducted a pilot study in order to prepare

for this dissertation study. The pilot study aimed to obtain a snapshot of the views,

practices, and challenges faced by graduate students during their first year as GMTAs,

while providing an idea of the breadth of their experiences. By so doing, it informed

the methodology of this dissertation study.

The pilot study utilized a mixed qualitative/quantitative approach. Question-

naires were given to each first-year GMTA midway through their first year (January

2004); a copy of the questionnaire is shown in figures F.1, F.2, F.3, and F.4. This

questionnaire, was given to all first-year GMTAs with a 95 % (19 out of 20) return

rate, served as both a data source and as a means for selecting individuals for further

participation. Using the questionnaire, several GMTAs were selected to participate

in an individual, semi-structured, follow-up interview; this interview was designed to

gain greater detail regarding their views and challenges. Interviewees were selected

purposively in order to ensure a diversity of gender, teaching experience, area of

mathematical study, and nationality.

Both the findings and limitations of the pilot study yielded important information

and implications for the methodology of this dissertation study. First, as the inter-

views progressed, it became readily apparent that linguistic, teaching, and cultural

differences between domestic and international GMTAs provided sources of great di-

versity when it came to not only teaching views and practices, but also when it came to

teaching related challenges. This made it clear that one multi-case study, conducted

by only myself, would not be able to provide a thorough look at both international

and domestic GMTAs. Second, virtually all participants reported not having enough

time for all their responsibilities; they expressed concern about being overextended or

overcommitted. Thus obtaining a good selection of participants would be dependent
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on creating a study that required minimal time commitments from the participants.

Third, the snapshot nature of the pilot study was too limited to reveal all but a few

factors that impacted GMTA views and practices. A thorough study would need to

account for end of the semester changes, such as new students and changes in teach-

ing assignments; thus it would need to last at least two semesters. Finally, many of

the GMTAs either had difficulty expressing or articulating their teaching practices

and views, suggesting the inclusion of teaching observations or the development of an

instrument or task to facilitate such discussion.
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Figure F.1. Pilot Study Questionnaire, Page 1
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Figure F.2. Pilot Study Questionnaire, Page 2
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Figure F.3. Pilot Study Questionnaire, Page 3
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Figure F.4. Pilot Study Questionnaire, Page 4
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Appendix G. Data Collection Documents

This appendix contains the different documents created and utilized through the

data collection process. These documents include the questionnaire for new GMTAs

as well as interview documents. The purpose of these documents and other details

are described in chapter 3.

G.1. New GMTA Questionnaire

The questionnaire that follows is a replica of the questionnaire that was given to all

new GMTAs at the beginning of the study to aid in participant selection. For space,

the cover page used for consenting has been omitted.
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Putting TAs in Context: Understanding the Graduate Mathematics Teaching Assis-
tant
(TA Questionnaire)
Background information:

1. What degree are you pursuing?

(a) Masters or Ph.D.?

(b) Math, Applied Math, Statistics, or other?

2. Are you an international TA? If so, from where?

3. Have you ever taught prior to fall semester 2002? If so, please provide the
details below: (Use additional paper, if necessary.)

Course name or content Year/semester Location Sole instructor?

4. Please provide the details of your post-high school degree(s) below:

Institution Degree Major(s) Minor(s) Year Completed

5. Describe any pedagogical training you have received other than this semester’s
TA training. (Example: methods courses, teaching training, etc.)

Views Regarding the Teaching Assistantship:

6. Explain your feelings about being a teaching assistant this fall.
(Include challenges or experiences that you think you may face this year.)

7. How do you view your preparation for and/or future success at teaching college
mathematics?

Views Regarding Mathematics:

8. Why did you choose to study mathematics?

9. What does it mean to know and understand mathematics?

Views Regarding the Teaching and Learning of Mathematics:

10. Suppose you are a student in the “ideal” mathematics class with the “ideal”
mathematics teacher.
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(a) Describe what would make that teacher “ideal.”
(For example: What would the teacher do? What would constitute “ideal”
teaching?)

(b) Describe what would make the students “ideal.”

(c) Describe your view about how one becomes an “ideal” teacher.
(For example: What does one need to know, do, etc.)
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G.2. Interview Documents

This section contains replicas of the outlines and interview tasks utilized in this

study. These are broken down into the following sections: section G.2.1 contains the

interview outlines for interviews with GMTAs; section G.2.2 contains the interview

outlines for interviews with supervisors of participating GMTAs; and section G.2.3

contains protocols or descriptions for the interview tasks that accompanied the GMTA

interviews.

G.2.1. Interview Outlines: GMTAs

The following are replicas of the interview outlines given to participating GMTAs prior

to each of their interviews. These outlines are ordered as follows: first, the outline

for interview 1 for new GMTAs; second, the outline for interview 1 for experienced

GMTAs; third, the outlines for interviews 2 through 4 for all yearlong GMTAs; and

last, the outline for interviews with snapshot GMTAs. Note that for interviews 2

through 4, the same outline was used for experienced GMTAs as for new GMTAs.
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1st Interview Discussion Topics (for New TAs)
Discussion Topics for New TA Interviews:

• Teaching style/philosophy

• TA training (views and opinions of the experience, how was it useful/not useful,
what it was like)

– Campus-wide training

– Departmental training

– 597T course and HW for it

• Supervisor interactions

– Interactions with him/her

– Experience being observed and given feedback

– Suggestions given to you and how you viewed them

• Current teaching experience

– Feelings about teaching

– How/what you prepare for class

• Graduate experience

– Workload/time commitments

– What your teachers are like (which ones you consider good/bad and why)

• Prior teaching background (if any)

– Prior teaching experience (how it compares)

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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1st Interview Discussion Topics (for Experienced TAs)
Discussion Topics for Experienced TA Interviews:

• Current teaching/teaching philosophy:

– Goals as a teacher

– Teaching style/philosophy

– Ways in which your teaching differs from views (and why)

– Things would do different (in an ”ideal” situation)

• Past experiences:

– Changes in teaching philosophy (since you started as a TA, if any)

– Things that impacted teaching practices

– Interactions with supervisors

– Toughest year as a TA and grad student (what made it so)

– Easiest year as a TA and grad student (what made it so)

• Teaching experience prior to being a TA (if any)

– What it was like

– How it compared

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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2nd Interview General Outline (for TAs)
Discussion Topics for New TA Interviews:

• Inteview Task: Teaching Practices

• **Individualized items**

• Looking back on Fall Semester 2002 (as teacher)

– Things learned this semester regarding teaching

– What went well and what didn’t

– Ways teaching has changed/stayed the same

– Difficulties or challenges experienced

– Tutoring interactions

– Supervisor interactions

– 597T course (New TAs only)

• Looking back on Fall Semester 2002 (as grad student)

– What went well and what didn’t

– Workload/time commitments

• Views on teaching

– Which of your teachers were effective/ineffective

– Description of ”Ideal” teaching

• Looking forward to Spring Semester 2003

– Next semester’s class request/assignment

– Feelings/expectations regarding next semester

– What want/plan to do same/differently

– Strengths/weaknesses as teacher

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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3rd Interview General Outline (for TAs)
Discussion Topics for New TA Interviews:

• Inteview Task: Teaching Influences

• **Individualized items** (Int. 2 task)

• Comparison: Fall 02 and Spring 03 (as teacher)

– Ways things are easier/more difficult

– Ways teaching is same/different

– How compares to expectations/goals

– Difficulties or challenges experienced

– Supervisor interactions/involvement

• View of 597T course (New TAs only)

• Comparison: Fall 02 and Spring 03 (as grad student)

– Current workload

– Ways workload compares (easier/more difficult)

– Workload/time commitments

• Current views/efforts

– Current goals/priorities

– 597T course activities/assignments

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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4th Interview General Outline (for TAs)
Discussion Topics for TA Interviews:

• Changes in teaching/views through year

– Feelings about teaching

– Modified Inteview Task: Teaching Practices (for comparrison with last
time)

– Changes in practices/reasons for changes during year (comparing teaching
practices)

– Changes in ”ideal”/reasons for changes (comparing view of ”ideal” teach-
ing)

• View on learning mathematics

– Goal for students in course (discussion of what’s important for students to
know/gain)

– Way of gauging success in reaching students

– Way that students learn mathematics best

• Teaching inventory

– Views of self as an instructor (how feel about own abilities)

– Things learned through year

– Comparrison of teaching approach/abilities now vs. at the beginning

– Challenges/obstacles faced this year (which was the biggest)

– Sources of help this year (which helped most)

– Future career in relation to teaching

• Advice from TA perspective

– Advice for new TAs

– Advice for supervisors

– Advice for 597T instructors

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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Interview Outline (for former TAs)
Discussion Topics for interviews of experienced TAs now joining the study, including
those who are not currently TAs:

• Background

– Teaching experience prior to being TA

– Teaching experience as a TA (courses taught and when)

– Feelings/views on being a TA

– (For those not currently TAs) Reason not currently a TA (funding from
VIGRE, etc.)

• Interview Task: Teaching Practices (Discussion on how you taught and why)

• Inteview Task: Teaching Influences (Discussion on what impacted the way you
taught)

• Looking forward

– Future career choice

– Feelings about teaching abilities

– Things you did well/could improve on as a teacher

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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G.2.2. Interview Outlines: Supervisors

The following are replicas of the interview outlines given to participating supervisors

of participating GMTAs prior to each interview. These outlines are ordered as follows:

first, the outline for interview 1 for supervisors; and second, the outline for interview

3 for supervisors. As supervisor assignments usually changed each semester, most

supervisors were only involved in two interviews; for such, the outline for the first

interview was also used for the second interview, except for the omission of discussion

regarding background and responsibilities/focus. Less commonly, however, was the

GMTA that had the same supervisor for two semesters in a row; the outline for the

third interview was used in this situation for both the third and fourth supervisor

interviews in this case.
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1st Interview Discussion Topics (for Supervisors)
Discussion Topics for Supervisor Interviews:

• Background

– Prior teaching experience

– Prior supervising experience

– Current workload

– Teaching style/philosophy

• Responsibilities/focus

– Feelings about supervising

– Supervising requirements

– Your goals/focus when supervising

• Interactions with TA

– Interactions that you have had with the TA

– TA’s attitude/reaction to feedback

– Concerns, questions, etc. expressed by the TA

– Advice given to the TA (regarding teaching and otherwise)

• Perspective on the TA’s Experience

– Views of TA’s teaching style and abilities

– Comments on the strengths and weaknesses of the TA

– Ways the TA or TA’s teaching has changed

• Other places of involvement (if applicable)

– Role in and views regarding departmental training

– Role in and views regarding 597T course and assignments

– Goals of the 597T course

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.



212

3rd Interview Discussion Topics (for Supervisors)
Discussion Topics for Supervisor Interview:

• Comparison (Interactions with TA): Fall 02 to Spring 03

– Type/nature of interactions with the TA

– Concerns, questions, etc. expressed by the TA

– Goals/focus for working with the TA

• Comparison (TA’s teaching): Fall 02 to Spring 03

– Views of TA’s teaching style and abilities

– Comments on the strengths and weaknesses of the TA

– Ways the TA or TA’s teaching has changed

• Other places of involvement (if applicable)

– Views regarding 597T course and assignments

– Direction/goals of 597T course

REMINDER: You don’t have to discuss any topic that you are uncomfortable dis-
cussing.
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G.2.3. Interview Tasks

The following are the instructions for the interview tasks that were created and used

during interviews 2 through 4 with yearlong GMTA participants as well as in the

interviews with snapshot participants.
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Interview Task Protocol: Teaching Practices
Materials needed:

• Index cards (in an envelope), each with one of these written on it: work on text-
book problems; use physical materials; work exercises from worksheets, hand-
outs, problem sets, or a workbook; work real-life problems; work in groups/pairs;
make conjectures and investigate topics; use calculators; work on projects or
open-ended investigations; take notes during teacher’s lecture; write about
mathematics; use computers; present or discuss solutions to mathematics prob-
lems; and other.

Say: Inside this envelope are index cards with a variety of possible classroom activities
that you could have students do. Take them and arrange them in order of how much
you used each one in your classroom this semester. You can rank items at the same
level, if you wish. Set aside any that you did not use.
Allow time for the TA to think and organize them.
Beginning with the highest ranked, discuss each item, touching on the following:

• How often did the TA use it? Why?

• How appropriate/effective the TA views it?

• What was the experience like for the TA?

• How does the TA feel about using it, now and in the future?

For each of the ones set aside, touch on the following:

• How appropriate/effective the TA views it?

• How the TA feels about trying it?

• What would impede the TA from trying it?

After the above, say: Have you had your students do any of these outside of class?

Above task adapted from the following source:
LaBerge, Victoria Boller; Sons, Linda R.; & Zollman, Alan. “Awareness of NCTM
Standards, mathematics Beliefs, and Classroom Practices of Mathematics Faculty at
the Collegiate Level” Focus on Learning Problems in Mathematics, 21(3), 1999.
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Interview Task Protocol: Teaching Influences
Materials needed:

• Index cards (in an envelope), each with one of these written on it: Supervisor
feedback, Departmental TA training, Course meetings, Interaction with peers
(outside of TA training), Math 597T course (and assignments), Prior teaching
experience, Current experience as a graduate student, Prior experience as a stu-
dent, Campus TA training, Experimenting in the classroom, Taking education
courses, Structure of the Course, Textbook/Course Materials, Participation in
this Study, and Others.

Say: Inside this envelope are index cards with factors that could possibly influence
one’s teaching style, teaching philosophy, or teaching practices. Take them and ar-
range them in order of how much each has impacted your teaching. If you wish, items
can be put on the same level. Set aside any that had not impact on your teaching.
Allow time for the TA to think and organize them.
Beginning with the highest ranked, discuss each item, touching on the following:

• Why did the TA rank it so?

• What aspects of the TA’s teaching have been impacted by it?

• How has the TA responded to it?

• How the TA feels about or views it?

• What would make it more influential in your teaching?

For each item set aside, discuss why the TA set it aside.
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