WHEN BEGINNING MATHEMATICS TEACHERS REPORT ACQUIRING SUCCESSFUL
ATTRIBUTES: REFLECTIONS ON TEACHER EDUCATION

Nicholas Wasserman

Submitted in partial fulfilment of the requirements for
the degree of Doctor of Philosophy
under the Executive Committee of the Graduate School of
Arts and Sciences

COLUMBIA UNIVERSITY

2011



© 2011
Nicholas Wasserman
All Rights Reserved



ABSTRACT
WHEN BEGINNING MATHEMATICS TEACHERS REPORT ACQUIRING SUCCESSFUL
ATTRIBUTES: REFLECTIONS ON TEACHER EDUCATION

Nicholas Wasserman

Education plays a vital role in any society; so much so, that countries strive to have not only
adequate, but excellent educators in their classrooms. The aim of this study was to
understand how beginning secondary mathematics teachers define success and to what
experiences they attribute that success. Specifically, the central research question
addressed was, “To what degree were significant attributes or experiences, important to
the success of the first year teaching, learned pre-teacher education program, during a
program, or post-program?” The practical goal of filing classrooms with great educators
needs to be informed by research on how best to recruit highly qualified candidates into the

field of mathematics education and how best to facilitate the teacher preparation process.

This study employed a mixed methodology, using a sample of beginning secondary
mathematics teachers to gather both quantitative and qualitative data on when they
reported gaining influential knowledge or experiences. In particular, input from those who
have had some success as beginning mathematics teachers was desired. The interview
protocol designed for these participants added depth to the survey responses. Emphasis
was placed on the relative importance of the three stages, pre-, during, and post-program,

in developing common attributes associated with good teaching.

Two characteristics were generally discussed as developing pre-program: being a self-

starting and hard-working individual, and holding a belief that every student can learn.



Beginning teachers viewed these traits as important for their success. Participants also felt
that they acquired both practical classroom tools and educational theory from their teacher
education program; having program instructors model pedagogy and mathematical
instruction, and having opportunities to practice incorporating theory into their teaching
were also seen as important. These aspects distinguished particularly prominent roles that
the teacher education program played in shaping its graduates. Classroom management
and being flexible and adaptive to different contexts were the most notable qualities
frequently reported as being learned post-program. The study’s results have implications
for informing the types of students a mathematics education program should try to attract
or recruit and defining areas where practicum or internship components might be

incorporated into the teacher education process.
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Chapter |

INTRODUCTION

Need for the Study

A common theme among teacher education programs that prepare students for teaching
secondary mathematics is a desire to produce confident and informed beginning
mathematics teachers who teach “according to the mathematics education community’s
conception of good mathematics instruction” (Brown & Borko, 1992, p. 234). Although no
comprehensive list is available, Sowder (2007) summarizes some of the characteristics that
have been found through research to be effective in teacher education programs. Her list
includes: a collaborative effort among different faculty at the college level; deep content
knowledge being a key part of the program; connection of content and methods courses
through field experience; integration of theory, research and practice; good modeling of
teaching at the university level; content that incorporates student interests and local
concerns; and the encouragement of reflective inquiry. Yet despite such attempts at
synthesizing literature, attaining consensus about which elements quality mathematics
teacher preparation programs should have is as elusive as identifying precisely what makes
a great teacher, particularly since many teachers believe their preparation programs were of
little value (Brown & Borko, 1992; Anderson & Mitchener, 1994; Brown, Cooney & Jones,

1990).

Secondary mathematics teacher education programs trying to prepare beginning teachers
to be quality educators have many challenges to overcome — not the least of which are a

disconnect between theory taught in teacher education methods courses and more
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practical lessons learned on the job (Goodell, 2000; Brown & Borko, 1992), beliefs about
the nature of mathematics and of students (Cavanagh & Prescott, 2006; Thompson, 1992),
and the debate over breadth versus depth in mathematical knowledge during preparatory
courses (Carroll, 2005; White, Mitchelmore, Branca & Maxon, 2004; Yee, 2006). Frykholm
(1999) notes that despite a commitment on the part of the mathematics education
community towards standards-based reform (mathematics teacher education programs
being a part of this community), a mismatch between student teachers’ knowledge of
standards and their teaching practice exists. So regardless of an attempt to clarify explicitly
through standards what teachers and students should do in the mathematics classroom,
teacher education programs do not always help prospective teachers take this knowledge
into classroom practice. Perrin-Glorian, Deblois, and Robert (2008) found evidence that
changing teachers’ beliefs during the course of a preparation program about educational
practice did not necessarily bring about a change in their teaching. This indicates that
teacher education programs and their graduates are not on the same page concerning
how standards or theory and teaching practices are linked, or perhaps even more
fundamentally, how teacher educators and first year teachers envision entry into the

profession.

Looking beyond publications twenty years ago by the National Council of Teachers of
Mathematics (NCTM) about effective mathematics teaching, a large portion of literature,
including work by mathematics educators, has addressed what good teaching looks like or
what good teachers do that helps them succeed (Schoenfeld & Kilpatrick, 2008; Ball, Hill &
Bass, 2005; Wilson, Cooney & Stinson, 2005; Posamentier & Jaye, 2005; Smith, 1980).

Their ideas include notions that span mathematical content knowledge, beliefs about
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education and mathematics, mathematics pedagogy, contextualization, personality, and
perseverance. Other research (Sowder, 2007; Wilson, et al., 2005; Brown & Borko, 1992)
has considered how good teaching is developed, with a majority of this work falling under
teacher education. The general development in some recent studies about teacher
education is that the knowledge required to be an excellent educator is a lifelong work in
progress, something that cannot be packaged entirely into a single teacher preparation
program (Darling-Hammond, 1998; Krainer, 2001; Sullivan, 2005). And though this trend
informs educators about developing excellent teachers, very little attention has been given
to the question of precisely when the attributes of good teaching are developed, learned or
experienced. For graduates who manage to do well teaching mathematics, yet believe their
teacher education program had little value or impact, these successful qualities must have
been developed at some point in time. It is well documented that teachers often learn from
on the job training (Brown & Borko, 1992; Cobb, Wood & Yackel, 1990; Shulman, 1986),
that facets of personality are important in effective teaching (Davis & Brown, 2009;
Hamacheck, 1971), and thus highly likely that portions of what help make for a successful

first year of teaching mathematics were learned either pre- or post-program.

It is understood that a teacher education program cannot, and should not, attempt to
teach everything a teacher needs to know before entering the profession. Yet as the
research into mathematics teacher education continues to move forward, programs will
need to revise and improve practices based on how the program actually affects the ability
of graduates to teach mathematics with some level of success. Splitting beginning
teachers’ attributes of such success into three stages, pre-, during, and post-program,

gives further insight into what a teacher education program not only should be doing but
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also could be doing better. To find some personality trait or knowledge developed pre-
program that helped with success gives an idea as to what types of students a program
should try to attract or recruit. To find some components on which graduates are doing
well helps distinguish particularly successful aspects of a teacher education program. And
to find knowledge learned post-program helps define areas of a program where practicum
or internship components might be best utilized. Linking current research about what
factors were tied to successful mathematics teaching with when they were learned has

interesting implications, particularly in regard to teacher education programs.

Purpose of the Study

The purpose of this study will be to identify how a particular cohort of beginning secondary
teachers understand “success” in their first year of teaching, and also where to attribute the
elements of a successful first year teacher — to some personality trait or knowledge pre-
teacher education program, to some component of the program, or to some knowledge
learned post-program. To do so may add the notion of when prospective teachers learn
attributes that contribute to their success to the research knowledge about effective

programs and successful first year teachers of mathematics.

Specifically, the study seeks answers to the following:
Research Questions
1) How do beginning mathematics teachers define “success” in regard to their first
year teaching?
2) To what factors or experiences would beginning mathematics teachers attribute the

success of their first year teaching?
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3) To what degree were these significant attributes or experiences learned pre-

program, during a program, or post-program?

Procedures of the Study

Participants

The University of Texas at Austin pioneered the UTeach program to prepare secondary
mathematics and science teachers through a tailored undergraduate curriculum. Many of
the elements found by Sowder (2007) exist in its practices (UTeach Institute, 2007); and
since other universities are in the process of replicating the UTeach program, it has
become one model of achievement in the preparation of secondary mathematics and
science teachers. As such, the participants for this study were selected from graduates of

those schools involved in the UTeach Institute’.

Candidates representing beginning mathematics teachers, defined as those who have
completed one or two full years of teaching, were invited to respond to an online survey.
Responses from this sample of beginning teachers were intended to give broad insight into
the research questions. Since aspects of the second and third questions deal with
attributes of success, a smaller, non-random sub-sample was taken, intended to identify
those teachers who are strong beginning mathematics teachers and who have already had
some initial success in the classroom — with the understanding that such a sample does

not necessarily find all such successful candidates. The investigator used three

' The UTeach Institute consists of the University of Texas at Austin, University of Houston, University of Florida,
Florida State University, University of Colorado, Western Kentucky University, Temple University, University of
Kansas, University of California Berkeley, University of California Irvine, University of Texas at Dallas, Louisiana
State University, Northern Arizona University, University of North Texas, Cleveland State University, Middle
Tennessee State University, University of Colorado at Colorado Springs, University of Texas at Arlington,
University of Memphis, University of Tennessee at Chattanooga, and the University of Tennessee at Knoxville.
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requirements to identify such participants: strong pedagogical content knowledge, strong

content knowledge, and strong leadership skills.

In identifying this Select group of participants, the primary requirement was the use of
“community nominations” (Ladson-Billings, 1994): a group of teacher educators nominated
candidates who they believed to be at “the top” of a graduating class. Those who have
observed and watched students teach, i.e. teacher educators, have a better grasp on
teaching ability than those who simply know lesson plans (Franke, Kazemi & Battey, 2007).
Also, because a significant amount of research has linked strong mathematics content with
strong teaching (Brown & Borko, 1992; Carroll, 2005), a minimum 3.0 GPA in college major
mathematics courses was required. Lastly, since teachers must be in control of classroom
situations and are leaders of classes of students, participants were required to have held
some sort of leadership position in a group or club prior to teaching. Essentially, the goal
was to identify strong candidates who represent the top 2-3 graduates from some of the
UTeach institutions; this formed a purposeful, information-rich sample, chosen to illuminate

the last two questions of the study.

Methods

After an extensive literature review pertaining to each of the three research questions, a
survey was developed. (See Appendix A.) Once the instrument was created, a sample of
beginning teachers who graduated from UTeach Institute programs was obtained and
surveyed. From those taking the survey, the researcher then interviewed the smaller sub-
sample of Select candidates: those participants identified as beginning mathematics

teachers who are graduates of a UTeach Institute program with nominations from university
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teacher educators as excellent teachers, with strong mathematics content background,
and with leadership experience. The driving questions behind these interviews were: How
do you define success in mathematics teaching? What factors were significant in achieving
success? When were those factors learned or experienced? (See Interview Protocol,
Appendix C.) Using transcripts from the interviews, alongside survey data from each of the
three sections, both qualitative and quantitative analyses were used to answer the research
questions. The coupling of qualitative and quantitative analyses should augment the
strength with which conclusions can be reached, as patterns or ideas from one method

repeat themselves in the other.

To answer the first research question, sections of the survey were written to determine how
beginning teachers define a successful transition into teaching mathematics. Basic
descriptive statistics and hypothesis testing were used to understand the general results,
alongside any further statistically significant information provided by comparing the Select
groups’ responses to the rest of the participants using two-group t-tests. On top of the
quantitative component, an analysis of the interview transcripts should provide further
clarification for how these successful teachers defined “success” in their first year of
teaching, ideally confirming some results from the survey and expanding upon them. Any
significant differences between the two groups, as well as any indications that are specific

to how beginning teachers, as opposed to others, defined success will be discussed.

To address the second research question, test statistics were used to identify attributes on
the survey that a majority of beginning teachers found important for success in their first

year of teaching. Questions on the survey correspond to attributes found in the literature
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about successful teaching. Responses from the survey should provide ideas about
common factors that were important for having some success. Transcripts from the first
half of the interviews dealing explicitly with the second research question were coded,
identifying important factors of success, ideally substantiating and expanding on those
discovered from the quantitative data. These Select group participants, nominated as
already having had some beginning success in the classroom, played an important role in
answering this question. Their responses, both on the survey and during the interviews,
were useful for identifying those factors most important for success in a first year of
teaching mathematics. Any statistically significant differences between the groups’

responses were identified and analyzed.

In order to respond to the third research question, Select group participants were read a
list of many of the attributes they discussed as important during the first half of the
interview, and asked to highlight those particular points they deemed most important. The
second half of the interview was a discussion that elaborated on these ideas and focused
explicitly on the third research question: to what degree was a particular attribute learned
pre-, during, or post-program? Qualitative analysis from the second half of the interview
was used to identify any patterns in understanding when these attributes were primarily
learned or experienced: pre-program, during program, or post-program. The quantitative
approach from the survey was intended to uncover any differences in how the two
populations answered questions regarding the effectiveness of their teacher education
programs. The results of the qualitative and quantitative analyses will be discussed for

findings and possible implications for teacher education programs.
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LITERATURE REVIEW

Mathematics education, particularly teacher preparation, has become the subject of
increasingly more research, as witnessed by the inception of the Journal of Mathematics
Teacher Education (JMTE) in 1998, and research books such as The Mathematics Teacher
in Transition, edited by Fennema and Nelson (1997), Making Sense of Mathematics
Teacher Education, edited by Lin and Cooney (2001), and The International Handbook of
Mathematics Teacher Education, edited by Wood, Sullivan, Krainer, Jaworski, and Tirosh
(2008). Many questions have been asked about teacher education, and while all address
questions of importance, summaries of only those especially relevant for this research will
be discussed. Articles that have significance not just to teacher education, but specifically
to mathematics teacher education are primarily referenced, being supplemented by other
more general research when necessary. In order to address when beginning teachers are
learning attributes that have helped them become proficient mathematics teachers, it is
important to understand what attributes are found relevant and helpful for such success,
and how success is understood and can be developed. While these questions were asked
of the participants in this study, these two ideas also have some clarity in the literature. As
a result, the literature reviewed is organized around these two question types: What? and

How?.

What constitutes good mathematics teaching?
Identifying exactly what good teaching looks like has been the subject of much research,

debate and discussion. Yet Bransford, Brown and Cocking (1999) make a case that
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teaching should not be understood as a generic skill but rather as a skill specific to content
— that the unique knowledge to teach mathematics is somewhat different than the ability to
teach other subjects, such as History or English. Still, understanding and reaching
agreement on good mathematics teaching has been equally evasive, since potential factors
influence how we individually define good mathematics teaching. Thompson (1992) makes
a case that beliefs dictate differences of opinion, because what one considers good
teaching is “influenced by one’s conception of mathematics” (p. 127). Krainer (2005) claims
that one’s persuasion to the norms of teaching affects this difference: refusing norms,
establishing norms, and negotiating norms. So as to what precisely constitutes good
mathematics teaching, there is no universal agreement. Different beliefs, belief systems,
orientations, pedagogical ideas and backgrounds all influence what one perceives as good

teaching.

Yet despite the variety of opinions, some published works support a convergence to views
summarized in publications like the NCTM documents? regarding what comprises effective
teaching — an “implicit agreement” that NCTM Standards reflect good teaching (Perrin-
Glorian, et al., 2008). Wilson, et al. (2005), researched what constitutes good teaching not
from the view of the researcher, but from the view of high school teachers themselves —
trying to see if there were any perceived differences with the NCTM documents. In this
empirical research, nine high school mathematics teachers who were serving as mentor
teachers to current student teachers were interviewed three times. The researchers asked

questions about the teachers’ own successful lessons, as well as what they saw in their

2 Wilson, et al. use “NCTM documents” to refer to the 1989 Curriculum and Evaluation Standards for School
Mathematics, the 1991 Professional Standards for Teaching Mathematics, the 1995 Assessment Standards for
School Mathematics, and the 2000 Principles and Standards for School Mathematics.
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student teacher’s lessons that were helpful in understanding good mathematics teaching.
Ultimately, what they found was that teachers conceptions of what constituted effective
mathematics teaching reflected much of the NCTM documents. From the teachers’
perspectives, the primary conclusions were that good mathematics teaching requires
prerequisite knowledge, promotes mathematical understanding, engages and motivates
students, and requires effective management. It might be concluded that these teachers
were simply restating theories about education from knowledge gained in their own
schooling from a preparation program. Interestingly, however, the researchers found the
opposite: that “teachers expressed the view that knowledge, learned at the university, was
important but that it had to be tempered with more important knowledge gained from
classroom experience” (p. 99). The authors infer that this “evidence suggests that teachers’
notions of good mathematics teaching are grounded more in their experiences as teachers
than as participants in teacher education” (p. 105). Regardless, the four themes found to
characterize good mathematics teaching in this research give some credence to ideas
posed in the NCTM documents and other research statements trying to depict good

mathematics teaching.

In the recent International Handbook of Mathematics Teacher Education, Schoenfeld and
Kilpatrick (2008) discuss their ideas on proficient — or good — mathematics teaching. They
develop a construct of seven ideas that would constitute a working framework for
proficiency in teaching mathematics. Many of their ideas echo the findings in the previous
study, as well as the NCTM documents: knowing school mathematics in depth and
breadth, knowing students as thinkers, knowing students as learners, crafting and

managing learning environments, developing classroom norms and supporting classroom
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discourse as part of “teaching for understanding,” building relationships that support
learning, and reflecting on one’s practice. This scaffold continues to emphasize strong
content knowledge, knowing how students think, theories of how they learn, and how to

engage and manage a classroom environment.

Summary of the NCTM Professional Standards

As both of the articles discussed support comparable ideas of what good mathematics
teaching looks like, and both echo parts of the NCTM documents, a basic summary of the
NCTM Professional Standards for School Mathematics (1991) is in order. What follows is
not a review of all that has ever been written about the subject of quality mathematics
instruction, but rather an overview of different ideas that constitute a reform-based
perspective. These ideas include: worthwhile mathematical tasks, teacher and student

discourse, tools and technology, and the classroom environment.

According to the Professional Standards, a mathematics teacher should be able to “pose
tasks that are based on significant mathematics, ...engage students’ intellect, [and]
develop students’ mathematical understandings and skills...” (1991, Standard 1). Choosing
and selecting mathematical tasks and questions is a major aspect of teaching mathematics
and requires a thorough understanding of the subject matter and pedagogy. The
Standards encourage teachers to orchestrate discourse by carefully posing questions,
listening to students, and making decisions about when the moment to pursue depth,
formal notation or clarification is appropriate (1991, Standard 2); and teachers should
promote discourse in which students reason mathematically, pose problems and

questions, and use a variety of tools to problem solve (1991, Standard 3). The stated goals
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of discourse require teachers to consider how questions are framed and answered in ways
that promote student involvement in mathematics. The use of tools and technologies that
enhance discourse are also encouraged, specifically speaking of “computers, calculators,
...concrete materials used as models, ...metaphors, analogies...[and] oral presentations”
(1991, Standard 4). The technologies and other tools that make a subject accessible are
important for teachers of mathematics to know and use because they allow a variety of
learners access to mathematics. The Standards also state that teachers should “foster the
development of each students’ mathematical power” by respecting students’ ideas, and
appropriately structuring sufficient time to grapple with ideas. Teachers should encourage
the development of mathematical skills by students working both independently and
collaboratively (1991, Standard 5). All of these ideas coincide with the recent research of

Wilson, et al. (2005) and Schoenfeld & Kilpatrick (2008) already discussed.

Discrepancies

While the works of Wilson, et al. (2005), Schoenfeld & Kilpatrick (2008), and the NCTM
Professional Standards (1991) all seem to reiterate similar notions of what constitutes good
mathematics teaching, it is important to note some discrepancies. In the work of Wilson, et
al. (2005), the authors did find some differences in the assumptions that the teachers and
researchers had about good instruction. The authors concluded that teachers were
operating out of a mindset that pictured teacher-centered instruction as the primary vehicle
for its views of good teaching, and researchers out of a mindset that was primarily student-
centered. While these groups agree, at times they envision different things. And while the
authors generally seem to side with the position of the researchers, the feasibility of such

goals can be brought into question, particularly in the secondary context. The inherent
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difficulties associated with an entirely student-centered classroom as described are that
having students construct their own knowledge without the voice of their teachers can be
quite time—consuming and potentially detrimental to students’ learning, especially in a

secondary setting where curriculum demands can dictate the pace of a course.

Another discrepancy is that while many future teachers have learned the current reforms in
education, Frykholm (1999) noted that teaching by these reforms can prove challenging.
The mathematics community in particular has been active in the use of standards to help
address the issue of reform. Yet regardless of an attempt to clarify explicitly through
standards what teachers and students should do in the mathematics classroom,
prospective teachers do not always take this knowledge into classroom practice. To study
the supposed gap between knowledge of standards and practice of standards, Frykholm
used 63 student teachers who had been taught the NCTM standards through their teacher
education program. Despite their allegiance to and their knowledge of the standards, the
author found that very few of the lessons observed, about 11%, actually included aspects
of them in a meaningful way. The author asserts that a large gap exists between students’
knowledge of the reform standards and their ability to teach by them. He proposes to
explain this gap by the notion that the standards were treated as content to be learned —
the author records that some wanted to learn it to excel in interviews and know the
educational jargon; others judged the success of their lessons with how much it was in line
with the standards; still others focused too much on one aspect, not necessarily
understanding how inter-related all of the standards are. This gap is worthy of

consideration because this study also looks at beginning teachers — those just learning to
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teach — but it is unclear as to whether implementing these standards is equally difficult for

more experienced teachers.

What attributes are helpful for good secondary mathematics teaching?

Knowledge of the skills and attributes of good mathematics teachers can be better
understood after obtaining an understanding of what good mathematics teaching requires.
The attributes necessary for good mathematics teaching involve both knowledge and
characteristics, broadly defined. Working from the discussion of what good mathematics
teaching looks like, students need knowledge to choose worthwhile mathematical tasks,
knowledge of students and students’ learning, and characteristics that help engage and
motivate students and effectively manage the classroom environment. The knowledge
necessary for good mathematics teaching, which Ball and others describe as Mathematical
Knowledge for Teaching (MKT), is often discussed in terms of subject matter knowledge
and pedagogical content knowledge (Ball & Bass, 2003). The characteristics of good
mathematics teachers, using a broad definition of characteristics, can encompass beliefs,
experiences, attitudes and personality. Both knowledge and characteristics have

implications for attributes that are helpful for good secondary mathematics teaching.

Knowledge

Strong content knowledge, at many points, has been almost the sole factor in determining
qualifications to teach secondary and college level mathematics. And much research
supports the notion that strong mathematics knowledge is important for good teaching.
Teachers strong in content need less time to understand material, have more time that can

be geared towards instructional strategies, tend to be more flexible and confident, and
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have better substance to their teaching (Brown & Borko, 1992). These teachers have the
ability to choose appropriate activities and lessons that work toward conceptual, rather
than algorithmic, understandings, as having mastery over content allows educators to
emphasize and consider how best to present topics. Carroll (2005) and others rightly
observe, however, that it is not simply the formal qualifications in mathematics that one has
attained that determines this confidence, but the nature of the subject knowledge that has
been acquired — i.e. an ability to make conceptual connections in and between subject
matter (Carroll, 2005; Nickson, 1988). Shulman (1986) describes this necessary deep
content knowledge as being able to “understand the structures of subject matter, the
principles of conceptual organization, and the principles of inquiry... What are the important
ideas and skills...? How are new ideas added and deficient ones dropped...?” (in Moreira,
2008, p. 26). Furthering the argument that one needs to be proficient in mathematics
content to be able to pose worthwhile mathematical tasks, Hersh (1986) notes that a
teacher’s view of how teaching should take place is based on the teachers understanding
of the mathematics, not on what he or she believes is the best way to teach. Therefore
one’s conception of mathematics and his/her mathematical content knowledge are an

integral attribute of good mathematics teaching.

Yet while a strong content knowledge is useful for teaching, Davis and Brown (2009) note
that it is easy to find deviations from this rule — strong teachers who lack formal content
instruction, or those strong in content who are ineffective teachers. Therefore much
research in the last twenty years has been focused on understanding and developing the
notion of pedagogical content knowledge — knowledge that informs teachers of particularly

useful ways of teaching, investigating and presenting mathematics. The book by Ma (1999)
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was significant in developing the notion of PCK in mathematics, and differentiating this type
knowledge from content knowledge. Works by Ball, Bass and others have investigated and
grappled with what pedagogical content knowledge involves, particularly for mathematics
teaching. Ball (2009) delineates that pedagogical content knowledge entails knowledge of
content and students, knowledge of content and teaching, and knowledge of curriculum.
And while this organization is valuable and helps legitimize the idea of pedagogical content
knowledge, others have debated the merits of PCK - claiming that a more developed
understanding of PCK is necessary for it to be a useful and not elusive concept, particularly

for beginning teachers (Tirosh & Graeber, 2008).

More recently, Neubrand and Seago (2009) have summarized research that examines how
these two types of knowledge — mathematical and pedagogical — relate to one another.
They cite research showing a high correlation between them: people who possess strong
content knowledge are also highly likely to possess strong pedagogical content knowledge.
However, Nuebrand and Seago also look at research that shows these two types of
knowledge do exist independently of one another, and they maintain that the two types of
knowledge are fundamentally distinct. The many studies examined also contend that PCK
is primarily learned in and from practice, which will have important implications as we look

at how to develop attributes of good mathematics teachers.

Characteristics
From a broad, non-content specific perspective of teaching, characteristics of effective
teachers have been given much research attention. In one summary of research from the

University of Texas’ Instructional Assessment Resources (n.d.), characteristics or
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personality traits of effective teachers are described; the ultimate conclusion is that effective
teachers are both personable and considerate of the student. Personable includes being
flexible, enthusiastic, clear, well organized, caring, humorous, confident, approachable and
respectful. Being considerate of the student includes the ability to adapt to individual
differences, provide specific feedback, promote active learning, motivate students,
encourage questions, and be good at gauging student comprehension levels. Hamacheck
(1971) delineated four traits of teacher effectiveness in an article titled, “What Makes a
Good Teacher.” He designated them as: personal characteristics, instructional
practice/style, perceptions of self, and perceptions of others. His basic contrast is that
good teachers are those who are clear communicators, confident, with a sense of humor,
as opposed to those who are unclear, have a superior attitude, and are perceived as
grouchy. He finds that the beliefs of good teachers often include high opinions of student
ability and an overall positive view of others. The necessity for teachers to have at least
some of these personality traits is sensible and consistent with most people’s experiences
in school. These abilities allow teachers to build relationships that support learning
(Schoenfeld & Kilpatrick, 2008), and to organize, craft and manage learning environments

(Professional Standards, 1991) — part of what constitutes good mathematics teaching.

Looking more specifically at mathematics teaching, Davis and Brown (2009) posit that
beliefs about learning, attitudes towards education, and experiences with mathematics are
factors that tend to be identified as significant regarding attributes of quality teachers. The
authors discuss theoretical frameworks regarding beliefs about learning, but eventually
conclude that what is important for mathematics teachers is a context-sensitive

understanding to the process of teaching and learning. Critical reflection and positive
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dispositions towards teaching were also viewed as key attitudes for teachers to maintain.

These beliefs and attitudes, alongside a few of the other generic teaching ideas, add some
depth to the types of knowledge and characteristics — personality, beliefs, attitudes,

experiences — that are helpful for effective mathematics teaching.

How can these attributes be developed or learned?

Due to the focused time, attention, and academic nature of teacher preparation programs,
students would appear to be in a natural and ideal setting to develop attributes of good
teaching. And for a long time, teacher preparation programs were the only answer to the
problem of developing highly qualified teachers; formal educational settings at least give the
impression that teaching and learning are taking place. However, Lave and Wanger (1991)
argue that there is a “fundamental distinction between learning and intentional instruction”
(p. 41). A lot of research alleges that the most important parts of teacher preparation
programs are actual classroom experiences, and many believe the most valuable parts are
opportunities to practice teaching rather than participating in a teacher preparation
curriculum (Wilson, et al., 2005). More recent thought is that the transition out of a teacher
preparation program, and into the classroom, is really not the end of learning to teach but
rather the beginning. As Darling-Hammond (1998) writes, we are to “envision the
professional teacher as one who learns from teaching rather than as one who has finished

learning to teach” (in Sowder, 2007, p. 202).

Mathematics Teacher Education Programs
Since the inception of educational research and secondary mathematics teacher

preparation programs, beginning with people like David Eugene Smith, four general
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components have been highlighted: strong mathematical preparation, mathematics
pedagogy, educational history, philosophy and psychology, and supervised practice
teaching (Donoghue, 2006, p. 561). While all of these have remained relatively consistent in
teacher preparation programs, the emphasis on particular components has fluctuated
during different time periods. Particularly over the last few years, the ideas of mathematics
teacher education have morphed. In the 1990’s, Brown and Borko (1992) wrote that the
aim of teacher preparation in mathematics is a desire to produce confident and informed
beginning mathematics teachers who teach “according to the mathematics education
community’s conception of good mathematics instruction.” The emphasis is that teachers
should graduate from teacher preparation programs ready and poised to teach well. Simon
(1997) echoes this sentiment — he claims that the goal of mathematics teacher education is
to produce already confident and competent teachers of mathematics. Both of these ideas
highlight teacher preparation programs as the place to learn and develop the attributes of
good mathematics teaching. Indeed, it seems by the prominence placed on teacher
education, that this might be the only place and time period to do so, since the need to

have these attributes developed as a beginning teacher is stressed.

Yet in more recent years, mathematics education has latched onto the idea that perhaps
the goal of matriculating excellent teachers by the end of a teacher preparation program is
flawed. Indeed, Sowder (2007) documents her metamorphosis of thought in the Second
Handbook of Research on Mathematics Teaching and Learning:
| once thought of teacher preparation as a solution to this problem. Teachers who
are well prepared at universities, | believed, could lessen the need for [other]
professional development... | came to realize, of course, that this solution was

untenable. Preparing teachers to teach mathematics in four short years...is not
possible (p. 213).
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Krainer (2001) wrote that teacher education could not be confined to university education,
but rather a more comprehensive system needed to be put into place, while Sullivan
(2005), in an editorial for the JMTE, claimed that a more powerful goal would be to “seek to
foster in teachers an orientation to study teaching” (p. 437). Stanulis, Burrill and Ames
(2007) did empirical research about developing a teacher induction program, and

concluded that the “...primary goal [of induction] is to prepare strong teachers who
participate in a community of educators and over time become leaders in their schools,
districts, and the broader educational community” (p. 137, emphasis mine). The more
recent thought on developing attributes for successful teaching stresses the notion of post-
university education and it being over time that teachers truly develop — a shift in paradigm
that teacher preparation programs in and of themselves do not suffice. Thus, the
development of attributes necessary for good mathematics teaching - like deep
mathematical knowledge, self-reflection and lesson plans that develop strong pedagogical
content knowledge, beliefs about students, attitudes about teaching, and personal qualities

that engage, connect and manage — can happen in the course of a teacher education

program or at other times outside of that program.

While teacher education programs have been central to the discussion of how to develop
quality teachers, many have debated the merits of formal teacher education programs
versus other alternative pathways to teacher certification. Darling-Hammond, Chung and
Frelow (2002) looked at the survey responses of nearly 3,000 New York City teachers, all of
whom had less than four years teaching experience, to establish a relation between

preparedness of teachers and a successful beginning to teaching. The aim of the survey
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was to discover the level of preparedness these teachers felt they received from their
preparation program — along the 40 different dimensions of preparedness posed by the
authors. The researchers contend from the quantitative analysis that teachers who had
received their training from formal institutions were better prepared across nearly all
dimensions than those trained elsewhere — including transfer, alternative certification
routes, and not currently certified. Foote, Brantlinger, Haydar, Smith and Gonzalez (2010)
also discuss an alternative certification program in New York City, and find that while the
resources espoused through the program are adequate, in delivery they showed
deficiencies. And while preparedness was related to formal training, the final analysis from
the Darling-Hammond, et al. (2002) survey considered preparedness in relation to a
teacher’s sense of efficacy, responsibility, and plans to stay teaching. The authors make
another claim supporting these personal factors as being related to how well prepared
participants were when they entered the profession of teaching. Thus teacher education
programs and these personal factors are of significant value, preparing teachers for the
classroom in ways that other modes of certification might not. Yet Rice and Brent (2002)
have argued the merits of various pathways to teacher certification from a cost-
effectiveness model as opposed to the outcome model above; and others have done
studies that do not come to the same conclusions about significant gains in effectiveness
or efficacy based on pathway to certification (Tournaki, Lyublinskaya & Carolan, 2009).
Traditional versus alternative continues to be a controversial topic with regard to teacher

education and certification.

Theory and Practice
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Yet regardless of the path chosen to becoming a teacher, or the focus of a particular
program, developing the attributes of quality teachers of mathematics is the primary aim.
The debate over theory versus practice in education is longstanding and well documented.
Theoretical training has its fallbacks, as many circumstances have been documented
where graduates of reform-oriented programs do not engage in reform style teaching
(Frykholm, 1999; Perrin-Glorian, et al., 2008), or claim that the practical training was of
more value anyway (Brown & Borko, 1992; Wilson, et al., 2005). Studies of beliefs about
mathematics and belief systems in general have permeated the literature in an attempt to
understand this irony (Jaworski, 1998; Thompson, 1992; Brown & Borko, 1992). Yet
practical training has its drawback as well, as Stanulis, et al. (2007) have argued that
teaching experiences in a school are motivated more by a desire to acclimate to particular
climates and job expectations, rather than viewed as a time to develop skills for quality
teaching. On the one hand, it is absolutely necessary at some point for teachers to
acclimate to a school culture with routines, procedures, lesson structures, discipline plans,
etc. On the other hand, while practical, these devices can be superficial, not advancing
new thoughts and practices that get to the core, addressing deep and difficult educational

issues so that educators continue learning to teach.

Cooney (2001) documents the same peril, stating that teacher education stands to
promote the status quo, while simultaneously having to oppose the status quo in
generating reform-minded teachers. Sullivan (2005) makes a strong claim that “no long
term purpose is served by teacher educators seeking to evangelize beliefs” (p. 437) —
implying that simply sharing and promoting particular methods is not the way to teach

teachers to grapple with the often difficult and complex issues in schools. Lerman (2001)



24

makes a case that theories rooted deeply in the complexity of social practice are better
learned in practice; while Jaworksi (2006) argues that inquiry is the key to learning at all
levels of education. Regardless, the tension between practical methods and theory is
complicated to navigate, and a reminder of how fragile and delicate the process of

developing quality mathematics practices in teachers can be (Cooney, 2001).

Teacher education programs are meant to combat these issues; however, seemingly black
and white issues addressed in a preparation program quickly become gray in the
classroom. Ensor (2001) details the transition of seven students from a preservice
mathematics teacher education program to beginning teaching. Her main concern was that
teachers would learn merely to mimic methods and jargon from the program as opposed to
learning to adapt and generate these ideas for future growth. What she finds through Mary,
one of the seven teachers, is that Mary had learned how to describe, communicate and
evaluate practice and methodology from her own teaching. Yet while she could recognize
those things and assess her teaching according to them in hindsight, she lacked an ability
to generate good practice and methodology while she was actually teaching, or foresight.
And this inability to generate ideas ultimately led to mimicking methods as opposed to
creating them. Mary’s terminology in describing her teaching was confusing at times, as
apparent inconsistencies surfaced between with what Mary described her teaching to be
and what it actually was. Thus an ability to replicate jargon did not necessarily signify
comprehension. Such difficulties make the process of developing attributes (knowledge
and characteristics) necessary for good (worthwhile tasks, discourse, technology and

environment) secondary mathematics teaching anything but simple.
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Theory in Practice

In the second part of their study, Wilson, et al. (2005) took an in depth look at how good
mathematics teaching develops from the perspectives of nine high school teachers. Their
perspectives give some insight into the process of developing into good mathematics
teachers, and a summary of findings is helpful in identifying how to develop attributes of
successful mathematics teachers. The four prominent themes of developing good teaching
are that it requires experience, education, personal reading and reflection, and interaction
with colleagues. In the study, the nine participants credited their education, personal
reflection and colleagues for learning content knowledge, technology and lesson planning;
however, the theme of experience in teaching seemed to be viewed as the real source of
learning to teach. Opportunities for experiencing teaching emerged as the most directly
connected to improved teaching practices. And experience teaching, as Neubrand and
Seago (2009) discuss, is often associated with an opportunity to learn PCK necessary for

good mathematics teaching.

Methods courses in a teacher preparation program are frequently the place where teachers
are supposed to “learn how to teach.” Yet these courses are frequently disconnected from
practice. Ebby (2000) asserts, “methods courses need to be explicitly oriented towards
learning from fieldwork” (p. 94). Many teacher education programs already have fieldwork in
place, with induction programs and teaching experiences being more common in teacher
education today. The notions of reflection, and collaboration to foster personal and
professional growth are also commonly emphasized. Mewborn (1999) notes that “teacher

education that is conducted in a setting that promotes investigation and inquiry into the
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problems of mathematics teaching seems to hold promise for assisting pre-service

teachers in becoming inquiring, reflective, mathematics teachers” (p. 339).

Mathematics knowledge is irreplaceable, and most frequently learned in mathematics
classes. Pedagogical content knowledge, in its nature, requires the ability to think deeply
about pedagogy. While you can learn from watching case studies, or reading manuals,
there truly is no replacement for teaching in one’s ability to learn about pedagogical issues.
And although one can learn during teaching (see the work of Schédn, 1987), much of this
process happens later, while reflecting. This allows teachers to “examine their beliefs and
practices, develop intrinsic motivations for considering alternatives to their current
practices, and develop personal reasons for justifying their actions” (Thompson, 1992, p.
143). A reflective mentality encourages teachers to continue learning to teach, which
fosters improvement in teaching, and has become a central notion to mathematics
education (Sullivan, 2005; Sowder, 2007). Indeed, according to Goodell (2000), facilitating
reflection in future teachers is important, if not most important, for changing beliefs and
practices. If strong pedagogical content knowledge is needed for every decision in the
classroom to keep the appropriate balance and tension between content, pedagogy and

particular contexts, then reflection is a necessary component for teachers.

Characteristics, in the form of personality, beliefs, attitudes, and experiences also need
continual re-evaluation and can be learned and promoted through effective teaching.
Extending the conversation of teacher education beyond just theory and practice into more
personal characteristics, Hamachek (1971) makes a case that teacher education should

perhaps “spend at least as much time exposing and sensitizing teacher candidates to the
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subtle complexities of personality structure as we do to introducing them to the structure of
knowledge itself” (p. 344). He also suggests that future teachers would do well to learn
theories of presentation from the performing arts, and perhaps deal less with future
teaching situations and more with developing positive self-perceptions for teachers in the
present. At its core, he makes a claim that teacher preparation programs need to be

sensitive to the questions of who, as opposed to solely dealing with how.

To help summarize mathematics teachers’ learning in a preparation program, Oliveira and
Hannula (2008) claim specifically that three ideas need to be developed in teachers:
knowledge and beliefs, specific skills, and productive disposition (meaning a reflective and
collaborative educator). Zaslavsky (2008) also lists seven unifying themes in developing
tasks for future teachers: developing adaptability, fostering awareness of similarities and
differences, coping with problem situations, learning from the study of practice, selecting
appropriate tools for teaching, identifying students barriers to learning, and revealing
dispositions towards teaching and learning. These ideas coincide with the discussion at
hand — that types of knowledge and characteristics, beliefs, and attitudes need to be
developed for good mathematics teaching; that job-specific skills (practical things, not
theoretical things) also need to be learned; and that being a reflective and collaborative
educator helps one continue to grow and learn from their teaching. So while keeping an
appropriate tension between the paradoxes of what to learn can be difficult and delicate to
navigate, mathematics teacher preparation programs have matured in their vision to
cultivate teachers who will continue to learn from teaching. To give some depth to what is
required in the process of developing and learning the attributes of successful mathematics

teaching — such as strong content knowledge, pedagogical content knowledge and
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personal characteristics — the notions of reflection, collaboration, personality, and
educational and classroom experiences based around inquiry and investigation are some

helpful ways to realize these goals.

How can these attributes be implemented by a beginning teacher?

After teacher education programs, beginning teachers are confronted with the realities of
the educational system. The transition into the teaching profession is one of the most
written about topics in education. Following educational training — having been told what
good mathematics teaching practice looks like and having spent time developing attributes
of effective teaching — first year teachers are faced with the difficulty of implementing them
into daily classroom culture. Marso and Pigge (1992) depict the transition into teaching as
shock, constituted by a large gap between expectations and reality for first year teachers.
For many it is insurmountable and is the driving factor for considering other career paths.
The energy and excitement of first-year teachers is often found wanting according to Luft
and Roehrig (2005), who describe how such enthusiasm was not enough to overcome the

daily challenges. So how can desirable attributes be realized by beginning teachers?

Practical Ideas
Since transitioning into teaching can be laden with problems, Reynolds (1992) saw the
need to determine what was actually reasonable for beginning teachers to do — to come up
with concrete expectations for classrooms. She concludes,
Competent teachers create lessons that enable students to connect what they
know to new information. In order to create good lessons, teachers must know

their subject matter in a way that enables them to explain it to students. Teachers
must also know their students in ways that allow them to tailor the subject matter,
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curricular materials, and instructional strategies to the students (in Koirali, Davis &
Johson, 2008, pg. 128).

To transition into teaching, teachers must competently be able to explain new information,
and have the ability to tailor strategies and ideas to particular students. This capacity

includes notions of both knowledge and characteristics necessary for good teaching.

While the idea that teachers need to treat lessons as experiments started early in the 20"
century with John Dewey, it is being re-emphasized again today as teacher education
moves towards a broader perspective of when teachers learn to teach (Ebby, 2000;
Sullivan, 2009; Mewborn, 1999; Hiebert, Morris & Glass, 2003). Rephrasing, Hiebert, et al.
(2003) state that the primary goal of teacher education is not to teach the future teachers
how to teach, but rather to teach them the “knowledge, competencies, and dispositions to
learn to teach...” (p. 202, emphasis mine). One of the practical ways mentioned to instigate
this learning was to treat lessons as experiments. An experiment creates a systematic way
to focus the attention of the teacher on the effectiveness of a particular lesson, allowing the
teacher to study and become a student of teaching. Ruthven (2001) discussed practical
theorizing in the classroom — that using classrooms for testing out educational theories is
important for teachers to do. Alexander (1984) says, “learning to teach is a continual
process of hypothesis testing...[where nothing] should be presented as having prescriptive
implications for practice” (in Ruthven, 2001, p. 166). The need to have space for
experimentation in lesson design is an important, perhaps even necessary, aspect of
developing a teacher who is dedicated to learning to teach, and who, in doing so,

transitions into an effective learner of teaching.
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Personal Ideas

Some of the most compelling ideas describing how mathematics teachers implement
effective strategies and transition to teaching, however, are seen on a more personal level.
Darling-Hammond, et al. (2002) saw a relation between preparedness of teachers and a
successful beginning to teaching. And while some of this preparedness can be partly
attributed to teacher education programs, they find that feeling prepared is more “strongly
correlated with their sense of teaching efficacy, their sense of responsibility for student
learning, and their plans to remain in teaching” (p. 286). Part of what helps people transition
into teaching are personal beliefs about being an effective teacher, plans for the future, and
the responsibilities that one senses. Marso and Pigge (1992) suggest that personal feelings
of accomplishment from teaching are partly responsible for successfully implementing
attributes of effective teachers. In her dissertation, Miller (2001) reports that asking
guestions, common planning, and believing that becoming a mathematics teacher is a life
long journey have great possibilities for beginning teachers. Not surprisingly, such personal

desires and beliefs make a difference during this transition into teaching.

Contextual Ideas

Borko and Whitcomb (2008), in a recent National Mathematics Advisory report, highlight
how scarce scientific evidence is for relating teacher education programs with quality
teachers and student achievement, but also say “...in the past 20 years much has been
learned by studying exemplary teacher preparation programs to understand what goes on
inside courses and field experiences that prepare teachers...to respond effectively...” (p.
570). One of the projects documented, the Project on the Next Generation of Teachers

directed by Susan Moore Johnson, studied what helped teachers transition well into
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teaching. They found that, “appropriate teaching assignments, aligned curriculum, facilities
and resources, building leadership, and teachers’ sense of efficacy and willingness to stay
in schools” (Borko & Whitcomb, 2008, p. 570), encouraged effective teaching. These add
more contextual ideas to the list of factors, because a successful transition into teaching

can depend at times on things completely outside the control of beginning teachers.

So specific practices such as collaboration and experimental lessons tailored to students
are important in implementing successful attributes and transitioning into teaching, but so
are beliefs in teacher efficacy, a sense of responsibility and fulfillment in teaching. And at
times, contextual factors also play a role in helping or hindering the induction years; though
often, characteristics and motivation outweigh potential contextual setbacks. Jeanpierre
and Lewis (2007) characterized one person’s successful transition to the teaching
profession: “She possessed strong personal and leadership characteristics, had a
commitment to doing the best job she could, sought out her own answers, and enjoyed
teaching” (p. 23). As a whole, practices, beliefs and contexts seem to have some ability to
gauge how future teachers cope and combat the realities of the teaching profession, and

manage the transition into the complex world of education.

When?

The progression of questions above, dealing with what defines good mathematics
teaching, what attributes are helpful for good mathematics teaching and how can these be
learned and implemented, set the stage for the primary question of this research, When?
When do teachers really learn what good mathematics teaching looks like? Is it from a

teacher preparation program, an induction program or from a favorite high school teacher?
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When do teachers really gain beliefs in self-efficacy and experimentation in teaching? Is it

from a teacher preparation program or from parents growing up?

Ultimately the question of when can be broken into three stages as a reflection on teacher
education: pre-program, during program, and post-program. Research into people’s
beliefs, and how difficult they are to change during a preparation program, demonstrates
that future teachers come into teacher preparation programs with certain ideas and
knowledge (Thompson, 1992; Jaworski, 1998; Brown & Borko, 1992). The impact that
preparation programs can have on teachers is easily identified through the familiarity,
confidence and preparedness beginning teachers feel from their university programs
(Darling-Hammond, et al.,, 2002; Ensor, 2001; Mewborn, 1999; Wilson, et al., 2005),
whereas it is often the case that on location practical knowledge and skills are learned in
the classroom while teaching (Merseth, 1993; Wilson, et al., 2005; Shulman, 1986;
Noddings, 1992). These three periods — pre-program, during program, and post-program —
contain a full spectrum of possibilities for when beginning mathematics teachers learn the
attributes for good mathematics instruction, and can give further insight into mathematics

teacher education.
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Chapter Il

METHODOLOGY

Participants

The University of Texas at Austin pioneered the UTeach program to prepare secondary
mathematics and science teachers. The program “emerged from the conviction that deep
content mastery is essential for excellent teaching, but it is not enough” (UTeach Institute,
2007, p. 2). Students in the program are required to major in their content area —
mathematics, biology, chemistry, physics, or computer science — in addition to completing
a sequence of nine courses designed to prepare students for secondary mathematics and
science education: Step 1: Inquiry Approaches to Teaching, Step 2: Inquiry-Based Lesson
Design, Knowing and Learning in Mathematics and Science, Classroom Interactions,
Functions and Modeling (only mathematics majors), Perspectives on Science and
Mathematics, Research Methods, Project-Based Instruction, and Apprentice Teaching. An
essential thread in the design of the program was the incorporation of classroom field
experiences beginning in the first semester with Step 1, which become progressively more
involved throughout the University experience (for additional information, see UTeach
Institute, 2007). Because it has become one model of achievement in the preparation of
secondary mathematics and science teachers, the candidates for this study were selected
from graduates of the UTeach program, the only member of the UTeach Institute® with a

substantial number of current graduates. This program represents an undergraduate

8 The UTeach Institute consists of the University of Texas at Austin, University of Houston, University of Florida,
Florida State University, University of Colorado, Western Kentucky University, Temple University, University of
Kansas, University of California Berkeley, University of California Irvine, University of Texas at Dallas, Louisiana
State University, Northern Arizona University, University of North Texas, Cleveland State University, Middle
Tennessee State University, University of Colorado at Colorado Springs, University of Texas at Arlington,
University of Memphis, University of Tennessee at Chattanooga, and the University of Tennessee at Knoxville.
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teacher education model — as opposed to graduate or alternative certification models —
where students fulfill the requirements for certification through the undergraduate

curriculum.

Since this study desires to examine teachers’ thoughts about first year success in the
classroom, participants were limited to beginning mathematics teachers. Ideally, such a
choice allowed teachers to remember more accurately both their teacher education
programs and their first year of teaching; the selection of participants in this study was
influenced by this constraint. Participants in this study were those who had completed
between one and two full years of teaching — those who graduated in December 2007,
May 2008, December 2008, or May 2009. Using teachers who matriculated from the same
program, UTeach, as opposed to allowing students from other UTeach Institute schools,
permits consistency within state standards and other particularities of the UTeach program
that might otherwise vary from institution to institution. While the academic program for
those graduating in consecutive semesters might be slightly different, changes are apt to
be minimal and less significant than the discrepancies found between the different UTeach

Institute schools.

From each of the eligible graduating classes of the UTeach program, all of those
completing a mathematics degree (as opposed to a science degree) were contacted to
respond to the survey, identifying a possible 49 total participants. Of all possible
participants, 75% (n=37) completed it. In this group of 37, there were 15 males, and 22
females; fourteen had completed only one full year of teaching and 23 had completed at

most two full years of teaching. The nature of the UTeach program, an undergraduate
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program, limits the range of possible ages of the population, making age differences
negligible. The demographic data of the participants — Age, Gender, and Years of teaching

— will be included in the discussion of the findings and the analysis.

Selection Criteria
The eligible participants served as a population to help understand the stated research
questions, as well as the source for selecting a smaller, non-random sub-sample that
separated the original sample into two groups. The initial population was reduced to a
Select group of 8 candidates: those teachers who could be identified as strong beginning
mathematics teachers. To identify such candidates, this study employed three
requirements based on the relevant literature, which emphasizes strong pedagogical
content knowledge, strong content knowledge, and strong leadership skills:

1) Nominations from knowledgeable teacher educators as the top of his/her

graduating class

2) A minimum 3.0 GPA in college Mathematics courses

3) And to have held some sort of leadership position prior to teaching
The aim of using selection criteria to distinguish candidates is not to identify all teachers
who have achieved some success, as doing so would be nearly impossible since different
beliefs, belief systems, orientations, pedagogical ideas and backgrounds can all influence
what one views as good teaching. Rather a distinction must be made between criteria that
are supposed to identify all successful first year teachers, and criteria that are used to
justify those selected as being high caliber candidates. The three requirements used are of
the latter type, acknowledging that this might not detect all first year teachers who have

had success, but that the selection criteria does identify some of them.
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The first layer of the selection criteria to identify the Select group candidates was the use of
“‘community nominations” (Ladson-Billings, 1994), where teacher educators designated
each potential participant as being at the top of his/her graduating class. This is based on
the idea that those who have watched students teach will have a more sufficient grasp of
teaching ability than those who simply know the students’ lesson plans (Franke, et al.,
2007, p. 248). The study relied on the expertise of a consortium of Master Teachers within
the UTeach program — all of whom were hired based on their own success teaching
secondary mathematics and science. University educators who have had the opportunity
to observe teachers in the act of teaching have the chance to witness pedagogical
knowledge first hand in a way that informs whom are the strongest potential teachers
(Davis & Brown, 2009). The second layer was the two other requirements — mathematics
content knowledge and leadership. Because a significant amount of research has linked
strong mathematics content with strong teaching (Brown & Borko, 1992; Carroll, 2005), a
minimum 3.0 GPA in college level mathematics courses was compulsory. Such a criterion
is feasible for this study given that one of the requirements in UTeach programs for
mathematics teachers is an undergraduate major in mathematics. And since teachers must
be in control of classroom situations and are leaders of classes of students, the third
requirement of participants was to have held some sort of leadership position in a group or
club prior to teaching. Leadership experience and skills were taken into consideration
because those with leadership experience are likely more comfortable being in front of a
classroom and dealing with classroom management issues, both of which ease the
transition into teaching. Essentially, the goal was to identify strong candidates who

represent the top 2-3 graduates from a graduating class of the UTeach program, who also
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exhibit strong content knowledge and leadership skills — forming a purposeful sample by
choosing information-rich cases whose insights into beginning success in teaching are

largely of interest to the questions being studied.

Only participants who met all three requirements were eligible to be a part of the Select
group. Upon graduation for every class of students, UTeach professors collaborate to rank
the strength of each candidate (Excellent, Very Good, or Good). From the graduating
students eligible for this study, 10 were awarded an Excellent, 29 were ranked Very Good,
and 10 were marked as Good. Of the 37 who completed the survey, 9 were Excellent, 21
were Very Good, and 7 were Good — a fair representation of each group. The rankings
given to individuals served as the first layer of the selection criteria — nominations by teacher
educators — for identifying the possible Select group of interview participants. The ten who
were awarded Excellent rankings were contacted and asked for evidence of strong
mathematics content through their Math GPA, and leadership qualities through previous
leadership experience. Of the ten, one could not be contacted and another was ruled out
for having a low Math GPA (2.5-3.0). All the rest met the previous leadership experience
criterion; as a whole, most participants had some prior leadership experience (n=30). After
this process, 8 graduates remained who met the requirements to participate in the
interviews based on their community nominations from teacher educators, their strong
mathematics content, and their previous leadership experience. All eight agreed to be
interviewed and filled out the survey. Among those selected were 1 male and 7 females;
and there were 3 who had only completed one full year teaching, and 5 who had
completed at most two full years of teaching. The remaining 29 participants responded to

the survey only.
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Using two-group t-tests to compare these groups, a few small differences between the two
sub-groups arose regarding their demographic information. Both groups had similar Years
of teaching experience and Age, but were significantly different in Gender (p<.05) and GPA
(p<.10). The Select group was composed of more females than the other group of
participants (t=2.284, df=16); and while both groups had relatively high GPA and Math
GPA averages (3.0-3.5), the t-test revealed a difference between the GPA’s of the two
groups (t=1.855, df=23), but not their Math GPA’s. Those selected for interviews were
more predominantly female and had a higher average overall GPA, but not necessarily a
higher Math GPA. The details described contain specific demographic and other
information — Age, Gender, Years of Teaching, Ranking, and GPA/Math GPA — about the
whole population that participated in this study and the two sub-groups (for complete
demographic data, see Table G.1). Distinctions between the various demographic and
other groups will play a role in reporting the results of this research, verifying if any

differences in responses are rooted within a particular faction.

Procedures

For this study, a mixed-methods research design that combined both quantitative and
qualitative data through online survey responses and interviews was employed. According
to Chatterji (2010), “Mixed-method tools allow for more flexible evaluation design options,
with a possibility of combining evidence in various ways, as dictated by the purposes of an
investigation and object of inquiry...Causal inferences would be best made with one of the
experimental (quantitative) designs that apply to the object of inquiry, scaffolded with

descriptive and qualitative methods.” Likewise, Johnson and Turner (2003) report that
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mixing methods results in the best portrayal of the particular concepts being studied.
Establishing the two groups also helped inform the quantitative and qualitative analyses,
because the survey was given to all possible participants (both groups), whereas interviews
were reserved for the Select group of teachers identified and nominated as having had

some level of beginning success as mathematics teachers.

Quantitative Methods

The final survey, available online through LimeService (also in Appendix A), was developed
collaboratively with a colleague conducting similar research on a different population of
teachers and was written with the specific research questions in mind. During the creation
of the survey, the reviewed literature helped form a theoretical framework for the
instrument; each question was constructed to measure specific variables found pertinent
for addressing the research questions (listed in order and by strand in Appendix B). The
survey instrument went through various stages of development, with each phase informed

by consultations with colleagues, local experts, or pilot study participants.

Instrument Development

The first beta version of the survey used a ranked list of eight items to address the first
research question, and Likert items that determined how strongly a teacher agrees or
disagrees with a statement. After consulting with two professors in the Department of
Mathematics at Teachers College, Columbia University, three specific changes were made.
The second beta version of the survey included: negative statements, to avoid questions
warranting only positive responses so that respondents would read each question

thoroughly; frequency scales, to obtain information regarding teachers actual classroom
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practices as opposed to only their attitudes and beliefs; and simplified questions, to avoid
participants responding to one part of the statement but not another. For example, the
statement, “You give worthwhile mathematical tasks to your students, that include
mathematical reasoning and problem-solving and are engaging” was modified to “You
engage students through worthwhile mathematical tasks — like mathematical reasoning
and/or problem solving.” The original question was too complicated, since it would have
been unclear if responses regarded giving worthwhile mathematical tasks or being
engaging. The modified statement addressed this concern, and also was changed to a
frequency scale (as opposed to an attitude scale) since the item addressed a teacher’s

actions in the classroom.

Using the second beta version of the survey, a pilot study (n=10) was conducted to test
whether items were clear in their wording and comprehensive in dealing with the research
questions. Based on comments from the pilot study participants, some words and phrases
were revised to minimize any confusion, and two other specific changes were incorporated
into the third beta version of the survey. First, the demographic information about
undergraduate GPA and mathematics GPA were re-written to include a range of choices
(4.0, 3.5-4.0, 3.0-3.5, 2.5-3.0, and under 2.5), as opposed to having participants
remember or re-calculate their actual GPA’s. Second, participants revealed that ranking
eight attributes from most important (1) to least important (8) was difficult because it was
complicated to order those they considered of similar importance. To address this concern,
a revision incorporated ranking each of the eight items according to three tiers of
importance (most important, important, and least important). Finally, local experts were

consulted for their advice on the third beta version of the survey to help gauge the
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legitimacy of the instrument. Aside from some minor alterations, they recommended
modifying any leading questions, where participants might feel pressure to respond a
certain way based on the phrasing of the question (for example, forgoing use of the word

“lecturing” due to its potentially negative connotation).

Final Survey

After final revisions, the survey was made available online through LimeService (also in
Appendix A). All 49 potential participants were contacted via an initial email and several
follow up emails from March, 2010 through May, 2010, and asked to respond to a total of
31 questions that involved one ranking question and four different Likert scales of
frequency, agreement, and time periods. The response rate was 75% (n=37). While writing
specific questions rather than open-ended questions can be limiting, and at times not be
an appropriate measurement device, this quantitative aspect was necessary for a well-
rounded analysis. In order to address the first research question, the researcher used a list
of eight items ranked according to three tiers of importance to discover how beginning
secondary mathematics teachers define success. These eight items came from appropriate
research found in the literature review on success (Wilson, et al., 2005; Schoenfeld &
Kilpatrick, 2008; Perrin-Glorian, et al., 2008; Mewborn, 1999), as well as input from
colleagues, experts, and pilot study participants’ responses to this question. They included
a beginning teacher’s ability to incorporate: Assessments for Differentiation, Engaging
Lessons, Collaboration with Colleagues, Good Rapport, Positive Feedback, Good Test
Scores, Classroom Learning Environment, and Growing Professionally. Participants were
asked to differentiate these indicators as “most important,” “important,” and “least

important” in defining a successful first year teaching. Having only a set list of possibilities is
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limiting, so participants were also given the opportunity to enter in any other indicators they
deemed most important. The remainder of the survey used Likert items to determine how
strongly a teacher agrees or disagrees with a statement, or how frequently or infrequently a
particular statement is employed in classroom practice. These questions aim to get a sense
of the mathematical knowledge, pedagogical content knowledge, beliefs, characteristics,
lesson design, collaboration, and future plans in education of the teachers surveyed in
order to address which factors are important to achieving beginning success. These areas
were chosen based on relevant research findings, as well as the input from colleagues,
experts, and pilot study participants. The few remaining questions utilized a Likert scale to
assess when the mathematics knowledge and pedagogy useful for teaching were primarily
learned: pre-, during, or post-teacher education. The various sections of the survey and
different Likert items created all explicitly address the three research questions of this

study.

Validity and Reliability

To ensure content validity of the survey — that it measures what it is supposed to measure —
colleagues and local experts within the field of mathematics education were asked to give
feedback at different stages of the survey development. Due to the small sample size of
this study (n=37), Factor Analysis is an inappropriate measure of the different components
of the survey (Guadagnoli & Velicer, 1988). Individual questions were written to address
specific ideas from the literature, and a pilot study (n=10) was conducted to test whether
items were clear in their wording and comprehensive in dealing with the research
questions. As discussed, the advice of professors and other colleagues played an integral

role in the formation of the survey. Also, the collaboration between the researcher and
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another colleague throughout the creation of the survey instrument was vital in assuring
that the topics addressed were comprehensive in nature, since two different perspectives
and opinions were constantly incorporated into each decision. The feedback from local
experts and pilot study participants on the content of the survey, and the theoretical
framework (Appendix B) of the items, was integral in establishing valid content measured

on the survey.

To establish the reliability of the survey — that responses to it are consistent — two methods
were used: test-retest reliability (by finding the correlation coefficient), and internal
consistency reliability (by finding Cronbach’s alpha). During the initial pilot study (n=10),
participants filled out the second beta version of the survey; to establish reliability of
responses, a few of the pilot study participants (n=4) responded to the survey a second
time, one month later. The average correlation coefficient, r, of the responses of these
participants was r=0.91. According to Fink and Liwin (1995), a research instrument is
considered reliable if the correlation coefficient is greater than or equal to 0.70. Cronbach’s
alpha is a commonly used method to determine internal reliability; however, the drawback
that it is meant to measure only a single construct causes some shortcomings in
addressing consistency (Gliner & Morgan, 2000). The various constructs and different Likert
scales employed on the survey used in this study pose some problems for using this
reliability value. The small sample size of this study also diminishes the significance of this
test for discussing reliability because any outliers considerably impact small samples
(Guadagnoli & Velicer, 1988). In particular, some participants in this study likely misread a
few of the negative questions: some participants that strongly agreed to “feel[ing] confident

in [their] mathematical knowledge” and being “a confident problem solver,” also strongly
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agreed to “not [being] able to provide justification for why [they] teach certain mathematical
concepts,” which is unusual and likely erroneous. To prevent these issues from hindering
the internal reliability value, five negative questions that caused confusion were not included
in the computation of Cronbach’s alpha; after this correction, the reliability on the survey
results was a=0.671, which, although slightly below the preferable 0.7 cutoff (Nunnally,

1978), is above 0.6, “a common threshold for sufficient values” (Hair, et al., 2006).

Qualitative Methods

After responding to the survey, the previously-mentioned Select group of participants,
identified as first year mathematics teachers who had graduated from the UTeach program
with strong mathematics content background, with leadership experience, and with
nominations from university teacher educators as being excellent teachers, was contacted
and interviewed (n=8). The intent of these interviews was to shed light on the research
questions of the study: How do you define success in mathematics teaching? What factors
were significant in achieving success? When were those factors learned or experienced?
Each participant had one 60-minute semi-structured interview, composed of two parts.
Being semi-structured allowed the interviewer the flexibility to uncover reasons behind
certain responses and to explore these reasons in depth, inserting questions based on

participants’ responses (Newman & McNeil, 1998; Gibson & Brown, 2009).

The first portion of the interview revolved primarily around the first and second research
questions about defining success and attributes that were helpful in achieving that success.
Participants were asked their opinions on how best to define success in a first year of

teaching, as well as what factors they would report as being instrumental in achieving their
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success. The researcher then asked how mathematics knowledge, mathematics
pedagogy, and personality had been influential for success in the classroom — these areas
were based on relevant literature, and meant to open up discussion on various possibilities
for success. Once each was discussed, participants were given a few minutes to reflect on
and identify those factors they saw as most important for helping them achieve success.
After narrowing down these attributes, the second part of the interview consisted of a
discussion that elaborated on the ideas chosen by the teacher as most important and that
focused explicitly on the third research question: to what degree a particular attribute was
learned pre-, during, or post-program. Participants reported which period(s) was/were
most influential in learning the relevant attribute, as well as discussed any secondary or
tertiary periods that were significant. The primary questions used for both parts of the
interview (Appendix C) were created in conjunction with colleagues and local experts, and
modified as a result of interactions in the pilot study. Presenting each scripted question in a
similar manner, within the same frame of reference, also establishes some level of
consistency and reliability of the interview process. A recording template to write and
organize information discussed during the interview sessions was also created (Appendix

E). A breakdown of the research participants and instruments is included in Figure 3.1.

Figure 3.1: Research Participants and Instruments

Sample
From 49 possible graduates of
the UTeach program (n=37)

|
I |

Sub-sample Sub-sample
Select group nominated by three Other participants
selection criteria (n=8) (n=29)
Instrument Instrument Instrument
Survey Interview Survey
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Analysis

The data from the survey responses and the transcripts from interviews were analyzed
using both quantitative and qualitative means to help answer the questions of this research.
The coupling of quantitative and qualitative analyses augment the strength with which
conclusions can be reached, as patterns or ideas from one method repeat themselves in

the other.

Once responses to the survey were gathered, general quantitative analysis was used to
understand further the answers from the UTeach teachers. Primarily, the analysis included
basic descriptive statistics, correlations and partial correlations, other test statistics, and
hypothesis testing to address the stated research questions. Each of the three questions
had corresponding sections of the survey associated with it, allowing the researcher to
make use of different parts of the survey to answer each question. For the first and third
research questions (about defining success and when successful attributes were learned,
respectively), distributions and descriptive statistics from the appropriate items, as well as
correlations and partial correlations, were used to understand the rankings in response to
which indicators best defined success, and which periods were most influential in learning
successful attributes. Making use of the reviewed literature, survey items regarding various
attributes for achieving success (e.g. collaboration, efficacy, confidence, etc.; Appendix B)
helped address the second research question about which factors participants would
most-attribute to their success. In order to understand from the responses which attributes
were regarded as most important overall, two test statistics were used to make sure the

majority of participants had strong feelings associated with the item. These quantitative and
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statistical data from the general population were useful for gaining a broad overview to

answer the research questions, and for comparison with the Select group’s responses.

In order to gain more detailed answers to the research questions, data from the interviews
were used. After conversing with the Select group, interviews were transcribed and coded
using an initial theoretical framework. Rather than independently coding the transcripts and
using a numerical reliability rating, the researcher and another colleague (working on an
identical study with a different population of teachers) adopted collaborative coding to
establish validity and reliability, a method by which researchers seek agreement in coding
(Truxaw & DeFranco, 2008; Harry, Sturges & Klingner, 2005). The goal became consensus,
not simply comparable independent coding, with each point being debated and clarified
until both researchers agreed on appropriate usage of the coding framework. When further
clarification was needed, member checks were conducted to confirm with participants the
interpretation of the interview data, adding another level of transparency in the analysis
(Charmaz, 2006). The qualitative analysis software NVivo was valuable for analyzing the
transcripts to help identify patterns for how the Select group of teachers responded to each
of the research questions. After the process of collaboratively coding the transcripts to
identify important themes, a final coding framework was established that was consistent
with the results and the survey items (Appendix D). The software proved useful in citing the
frequency and breadth of themes addressed during the interviews, and gave shape to how
these interviewed participants, justified as having had some beginning success in teaching,
responded to the research questions. The data from the interviews should, ideally, reiterate
significant responses on the survey, while also yielding more depth to how and why certain

attributes were deemed important, and when they were developed.



48

To answer the first research question about how beginning teachers define success,
responses from the rankings of the most important indicators of success on the survey
were analyzed. The quantitative analyses were conducted to determine which indicators
were viewed as most important and least important to the participants’ views of success in
the first year of teaching. Open responses on the survey and during interviews were
intended to address any deficiencies in the list of indicators. Qualitative analysis and coding
from the interviews helped identify common themes for how the interviewed teachers
defined “success” in their first year of teaching. Then, themes found using qualitative
analysis were compared with the results from the first section of the survey, producing a
deeper understanding as to how these beginning teachers defined success. Finally, the
Select group’s survey answers were analyzed collectively to see if any statistically
significant differences could be found between the two groups, adding a quantitative
component to assist in determining if any variation existed in how strong candidates

defined “success” compared to the others who responded to the survey.

To answer the second research question about successful teaching attributes, two test
statistics were referenced to identify any survey items that most participants responded to
strongly. These statistics helped locate which of the attributes were significant and most
important to the majority of these beginning teachers in achieving success. Because the
nature of this research question deals with attributes for success, the Select group’s
responses, justified as having had beginning success in teaching, were of particular
importance. The two statistics were used again to identify items that were seen as

important in just the survey responses of this Select group. Also, a statistical comparison
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between the two groups was made, further locating any quantifiable differences in their
responses. Finally, coding from the interviews helped identify factors that the Select group
teachers found most valuable for their success in the first year of teaching. Responses from
interviews together with conclusions of the quantitative test statistics give more depth and
clarity about which attributes were deemed most necessary for first year success teaching

mathematics.

To answer the third research question about developing attributes of success, qualitative
analyses from the second part of the interview supported evidence to identify when these
most important attributes were primarily learned or experienced: pre-UTeach, during
UTeach, or post-UTeach. The individual responses to when were related to the specific
attributes listed by the candidate during the interview. Taking all the responses collectively
allowed for discussion of any patterns and/or specific time periods when these Select
teachers primarily reported learning the attributes that helped them succeed in the
classroom. Also, based on data collected from the survey, an analysis of how the selected
group responded to questions as opposed to the rest of the population surveyed added
meaningful quantitative data. This data afforded discussion concerning any differences in
how the two populations answered questions regarding the effectiveness of the teacher
education programs. The results of both the qualitative and quantitative analyses were
discussed for findings and possible implications for secondary mathematics teacher

education programs.
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Chapter IV

RESULTS

This study employed both quantitative data through a survey and qualitative data through
interviews. Overall, the quantitative information constructs a general framework for how
beginning teachers felt in response to the research questions, while the qualitative data
further informs the results found in the survey by adding additional details. Primarily, the
survey data were analyzed using basic descriptive statistics, correlations and partial
correlations, other test statistics, and hypothesis testing; the qualitative data were analyzed
in conjunction with the software NVivo according to the final coding framework developed
collaboratively with another colleague who conducted identical research on a different
population. To make sure individuals and their answers remain anonymous, participants

and named professors during interviews will be referred to by pseudonyms.

Question 1: How do beginning mathematics teachers define “success” in
regard to their first year teaching?

The first question on the survey asked students to label each of eight attributes as a most
important (1), important (2), or least important (3) indicator of success in a first year of
teaching mathematics. The eight indicators, taken from a synthesis of research in
mathematics education discussed in the literature review, are listed in Table 4.1, along with
the overall means, standard deviations, medians, modes, and inter quartile ranges (IQR) of
all participants’ responses. All of these measures of central tendency and dispersion will be

referenced when it is appropriate for reporting the data.
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Table 4.1: Descriptive Statistics for Survey Question 1 (n=37)

Indicators Mean StDev Med Mode IQR

1a. Using assessments to cater to all student learning 1.86 054 2 2 0
needs [Assessments for Differentiation]

1b. Creating and implementing engaging lessons forall | 1.43  0.65 1 1 1
students [Engaging Lessons]

1c. Participating in productive collaboration with 1.68 0.58 2 2 1
colleagues [Collaboration]

1d. Having good rapport with students [Good Rapport] | 1.76  0.72 2 2 1

1e. Positive feedback on your teaching from colleagues,| 1.97  0.50 2 2 0
administrators, students, etc. [Positive Feedback]

1f. Good student test scores relative to the school 238 0.55 2 2 1
average [Good Student Test Scores]

1g. Good classroom learning environment — including 1.27  0.51 1 1 0
discipline management, student participation, etc.
[Good Classroom Learning Environment]

1h. A belief in yourself as a teacher to grow 1.68 0.71 2 1 1
professionally [Growing Professionally]

Since a ranking of 1 corresponded with an indicator being most important, it is evident from
the means and medians that the two most important categories were Good Classroom
Learning Environment (1g) and Engaging Lessons (1b), and the least important category

was Good Student Test Scores (11).

To investigate further, Figure 4.1 reveals the distributions of responses to each attribute.

Figure 4.1: Distributions of Responses to Survey Question 1 (n=37)

1a. 1b. 1c. 1d.
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* 1= most important, 2=important, 3=least important indicator of success
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Visible from the distributions, Engaging Lessons (1b) and Good Classroom Learning
Environment (1g) not only had the lowest averages but the most 1's as well. Also
noticeable, Good Student Test Scores (1f) had the largest number of 2’s and 3’s (and only
one 1). These represent the most important and least important indicators of beginning
success from the survey responses. Table 4.1 and the distributions in Figure 4.1 reveal that
Growing Professionally (1h) was the only additional category to have a mode of 1; it also
had the next lowest average of 1.68. The attribute of Collaboration with Colleagues (1¢)
also yields an average of 1.68; however, with both a median and mode of 2, more people
seemingly view it as just important. On the other hand, although it has a slightly higher
average, the distribution of responses to Good Rapport (1d) closely resembles those of
Growing Professionally (1h), denoting its importance. Also apparent from the median and
mode being 2 and the IQR being O (i.e. at least 50% of the data was a 2), Assessments for
Differentiation (1a) and Positive Feedback (1e) were viewed as important, but not most

important.

The statistical software SPSS uncovered correlations between how people responded to
these eight indicators of success. Controling for demographic information in the
correlations detects connections between participants’ rankings of the eight indicators that
are not explained by their Gender, Years of Teaching, Ranking, or GPA/Math GPA (only
Math GPA was used as a control variable due to the extremely high correlation between
GPA/Math GPA (p=0.000) — none of the other demographic information was significantly
correlated (see Table G.2)). The Pearson correlation coefficients listed in Table 4.2 reveal

whether participants’ rankings to one question were telling of their responses to another.
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Table 4.2: Correlation of Responses to Survey Question 1 Attributes (n=37)

Control Variables Qla | Qlb | Qlc | Q1d | Qle | QIf | Q1g | Q1h
M/ F & Ranking & Yrs Qla | 1.000| .042| .074| .091| -258| -.3717| -.130| -.123
teaching & Math GPA Qlb| .042| 1.000| -.142| .181| .086| -.083| .4417| -.102
[MGPA] Qic| .074| -142|1.000| -.235| -.237| -.100| -.126| .208

Q1d| .091| .181| -235| 1.000| .018| .023| .289| -411
Qle| -.258| .086| -.237| .018] 1.000| -.142| .038| -.161
Qif | -.371| -.083| -.100| .023| -.142| 1.000| -.097| -.156
Qi1g| -.130| .4417| -126| .289| .038| -.097| 1.000| -.204
Qi1h| -123] -.102| .208| -.411"| -.161] -.156] -.204| 1.000

* Correlation is significant at 0.05 level

Three significant correlations were identified; one of them was between the two indicators
ranked as most important: Engaging Lessons (1b) and Good Classroom Learning
Environment (1g). Participants’ responses positively correlated these two markers of
beginning success, with the ranking of one predicting the ranking of the other. Regardless
of Rank, Gender, or other demographic information, beginning teachers connect these two
and classify them as among the most important for distinguishing a successful first year

teaching.

The two other pairs of significantly correlated responses, interestingly, had negative
correlations. The rankings for Assessments for Differentiation (1a) and Good Student Test
Scores (1f) were significantly related; the more importance teachers placed on
assessments as indicative of success, the less likely they were to view test scores as
important (-.371, p<.05). Perhaps the relationship between Assessments for Differentiation
and Good Student Test Scores is reflective of the sentiment that assessments can be

informative for teachers, whereas test scores connote being evaluative of teachers. Another
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significant correlation existed for the responses to Good Rapport (1d) and Growing
Professionally (1h); the more that rapport with students was espoused as important, the
less likely teachers viewed growing professionally as essential (-.411, p<.05). The
connection between Good Rapport and Growing Professionally might point to the struggle
that beginning teachers especially have with differentiating between the role of friend and
authority figure, which underscores the need to connect with students but in a professional

manner.

Up to this point, answers to survey questions have been discussed apart from participants’
demographic information. However, some of the demographic and other information
provide further explanation for the rankings of importance. Table G.4 displays the potential
influence particular demographic information might have had on students’ responses to
which indicators were most important to them. Two significant correlations exist: between
GPA/Math GPA and Engaging Lessons (1b); and between Math GPA and Good Student
Test Scores (1f). The respectively positive and negative relationships contribute interesting
remarks: the higher one’s GPA/Math GPA, the lower one ranked Engaging Lessons; and
the higher one’s Math GPA, the more one valued Good Student Test Scores (Figures 4.2

and G.1 respectively).
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Figure 4.2: Responses to 1b (Engaging Lessons) based on Math GPA (n=37)

Math GPA
[MGPA]
10+ Was-20
W30-35
[3s-40
W40

8

6

Count

4

2

0

I
1: Most Important 2: Important 3: Least Important

Indicator 1b: Engaging Lessons

The phenomenon in Figure 4.2 might be explained by the familiar notion that, frequently,
the better someone is at school the more comfortable s/he is at learning in ways typical to
schooling — often lecture style atmospheres — and the less likely s/he is to deem engaging
lessons as important. Also, how well one does in mathematics courses could have some
influence on the value s/he places on Good Student Test Scores (Figure G.1); though as
seen from the distributions (Figure 4.1), overall, participants ranked this indicator very low.
Isolating the Select group’s responses, however, notably removes these relationships.
Participants’ GPA/Math GPA was influential in determining the ranking of Engaging
Lessons and Good Student Test Scores for the rest of the population, but not for the

Select group (Figure 4.3).
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Figure 4.3: Responses to 1b based on Math GPA and Group (n=8 and n=29)
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One final remark from the results in Table G.4: no significant correlation with Years of
Teaching existed. This lack of a significant relationship that would differentiate between the
first and second year teachers’ responses signifies that grouping these teachers together

as beginning teachers is suitable.

Ranking eight pre-determined factors for success has limitations because what some
individuals may feel is most important might not be listed as an option. For this reason, a
blank field was left for participants to enter any other factors they would deem most
important. The written responses for those who chose to include additional indicators
(n=12) suggest that no other major categories existed; each comment has an identifiable
connection to at least one of the eight categories and the participant’s ranking of the
related indicator(s). The comment “Reflecting on feedback” is indicative of positive

feedback (1e) and a belief in growing professionally (1h) — both were marked 1’s by the
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participant — and “Having a mentor” correlates with collaboration with colleagues (1c) —
marked a 1 by the participant. Likewise, “Being able to learn from your own mistakes,”

“Surviving,” “Not being discouraged,” and “Persistence” all insinuate a desire and belief to
continue growing professionally (1h) — marked 1’s by all four participants. Due to the
alignment of their comments with the provided categories, the supplemental indicators of

success already have been accounted for and were reflected in the rankings on the survey.

Select Group Participants

For the entire population, the indicators that these beginning teachers deemed most and
least important for success can be largely understood based on the survey responses. The
quantitative data broadly shape the response to the first research question. Yet coded data
from interviews should further support and develop our quantitative findings with qualitative
findings. Responses from the Select group of teachers — chosen by the three criteria to
represent teachers with beginning success in the classroom (not necessarily the only
successful teachers, but some of them) — during their interviews provide further insight into
answering the first question. After related comments from the interviews are mentioned,
any significant differences between the Select group’s survey responses and the rest of the

participants will be investigated.

Based on excerpts from interviews, categories were created and modified using NVivo
concerning how participants responded to what would indicate a successful first year
teaching mathematics. Table 4.3 displays the coded categories, with any significant sub-

themes included, and the number of responses for each one.
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Table 4.3: Coded Interview Categories for Question 1 (Select group, n=8)

Category References Sources
1. Rapport 8 7
2. Desire to continue teaching, Belief to grow professionally 5
Survival, Make it through
Feedback, Analysis of teaching
3. Experimenting with teaching, Using Various instructional styles
4. Classroom Management
5. Ownership of Curriculum
6. Mathematics Progress for students

=[N~ W
—[N|W O,

Many of the eight ideas from the survey surface in the coded indicators from the interviews
found in Table 4.3, though some are listed as sub-themes of other ideas. Feedback was
placed under a Desire to continue teaching and to Grow Professionally; the responses
regarding feedback were connected to growing professionally by statements like, “using
feedback as an opportunity to grow.” Frequently, the teachers expressed the well-known
remark, “Just make it through,” as an indicator of beginning success. And although “Just
surviving” could be an expression of withdrawal from teaching, upon further questioning, it
was closely associated with and frequently articulated in the context of desiring to grow
and to continue teaching in the future. Interestingly, a connection between Rapport and
Classroom Management was also insinuated by comments like, “rapport, where you're

able to both manage a classroom and relate to your kids.”

The results of the qualitative coding process from the interviews in Table 4.3 parallel and
expand on the findings from the survey data. The top four codes of Rapport, Desire to
grow professionally, Various instructional styles, and Classroom Management unmistakably
mirror the top survey responses of Good Rapport(1d), Growing Professionally(1h)/Positive
Feedback(1e), Engaging Lessons(1b), and Good Classroom Learning Environment(1g). Of

the eight survey items, these four (not including the sub-category of Positive Feedback)
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surface as having the most number of 1's (15, 17, 24, and 28 respectively). These most-
important indicators of success based on the survey data exactly replicate the findings
from the interviews. Interestingly, while the quantitative analysis found some correlations
between the eight indicators, the qualitative analysis establishes some other relationships.
A good learning environment was a top indicator on the survey, but during the interviews
the importance of building rapport with students developed more prominently, with a good
learning environment helping establish it. Beginning teachers discussed Rapport alongside
aspects of creating a Good Classroom Learning Environment; they also connected
feedback and survival with a desire to Grow Professionally. Both these relationships help

clarify how beginning teachers conceive of and relate the various markers of success.

It is one thing to conclude that the two top indicators of success, Engaging Lessons and
Good Classroom Learning Environment, are linked because of their statistically significant
correlation; but understanding why they are related and are so important is another thing.
Their relationship and importance established by the survey responses becomes
increasingly apparent through thoughts expressed during the interviews. Abby said,
“...there’s such a fine line between controlled chaos and complete chaos...So I'm big on
the cooperative learning, but its got to be done in such a fashion...maintaining that
classroom management | think allows that type of learning; without it, | don’t think
cooperative learning can really take place.” Erin uttered this relationship in reverse,
refraining from using inquiry-type lessons because of the high demand of classroom
management associated with it: “So from a discipline standpoint | moved in with more
lessons that were direct teach with little pieces of interactive type lessons. But a whole

lesson with some of my students just won’t work, because they’re too immature to deal
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with the hands on.” These responses help explain the importance and nature of the
relationship between Engaging Lessons and Good Classroom Management. If you value

one, you must also value the other; if you do one, you must also do the other.

The survey data from just the Select group of interviewed participants reiterate the same
themes. Table 4.4 displays the responses to the first question, which yield the same four
most-important indicators: Engaging Lessons, Good Classroom Learning Environment,

Growing Professionally, and Good Rapport.

Table 4.4: Descriptive Statistics for Survey Question 1 (Select group, n=8)

Indicator Mean StDev Med Mode IQR

1a. Using assessments to cater to all student learning 2.00 0.00 2 2 0
needs [Assessments for Differentiation]

1b. Creating and implementing engaging lessons forall | 1.13  0.35 1 1 0
students [Engaging Lessons]

1c. Participating in productive collaboration with 1.75 0.46 2 2 0.25
colleagues [Collaboration]

1d. Having good rapport with students [Good Rapport] 1.50 0.53 1.5 2 1

1e. Positive feedback on your teaching from colleagues,| 1.88  0.64 2 2 0.25
administrators, students, etc. [Positive Feedback]

1f. Good student test scores relative to the school 250 0.583 2.5 2 1
average [Good Student Test Scores]

1g. Good classroom learning environment — including 1.25 0.46 1 1 0.25
discipline management, student participation, etc.
[Good Classroom Learning Environment]

1h. A belief in yourself as a teacher to grow 1.38 0.52 1 1 1
professionally [Growing Professionally]

Compared to the findings for all the participants, the Select group’s top two categories
were also Engaging Lessons and Good Classroom Learning Environment. Notably,
however, the Select group favored Engaging Lessons as most important, while the other
participants focused more on Good Classroom Learning Environment. This response might
suggest a slight shift of focus between these two groups, though these indicators have

already been described as closely related in the minds of the participants. Evidence from all
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the interview transcripts, coded in NVivo, lends additional support to the Select group
valuing Engaging lessons as the most important indicator (Table 4.5), with the other
categories, Classroom Learning Environment, Desire to Grow Professionally, and Rapport,

appearing after.

Table 4.5: Coded Interview Categories (Select group, n=8)

Category References Sources Average Coverage
Engaging, Inquiry Lessons 118 8 6.77%
Classroom Learning Environment 96 8 6.48%
Desire to Grow Professionally 99 8 4.78%
Rapport 87 8 4.99%

Separating the survey data of the Select group of participants (n=8) from the entire sample
creates the opportunity to compare their responses with the others (n=29). Two-group t-
tests are useful for comparing populations, but can be limited if the “distance” or “interval”
between rankings are unequal. The data for this first question separate the eight options
into three tiers of importance, where the distance between each tier is assumed to be the
same. Therefore, the first section of the survey approximates interval data, making two-
group t-tests relevant for comparing the group’s responses. This portion of the survey
reveals that the interviewed participants responded significantly differently (p<.05) to one
factor, Engaging Lessons (t=-2.195, df=23). While both groups had a majority rank this as

most important (1), the Select group overwhelmingly ranked it as a one (Figure 4.4).

Figure 4.4: Comparison of Select group (n=8) Survey Responses (1b) to
others (n=29)
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Growing Professionally (1h) was the other distinction between these two groups that
bordered on being significant (p<.10, t=-1.68, df=16), a latent sign that the selected group
of successful beginning teachers view growing professionally as slightly more essential to
success. While the surveys from both groups and the interviews propose that Engaging
Lessons and a belief in Growing Professionally are important, the Select group potentially

upholds these as unanimously more important when compared to the other teachers.

Most likely due to the small size of the Select group sample (n=8), correlations for the
Select group’s rankings for the first question, found in Table G.5, reveal no other interesting
or statistically significant information. Yet the interview data already mentioned offers
evidence that Good Classroom Learning Environment and Rapport were intertwined,
Feedback and Growing Professionally were connected, and Engaging Lessons and Good
Classroom Learning Environment were related. Overall, the Select group’s emphasis on
Engaging Lessons is supported by the number of references and average coverage during
the interviews (Table 4.5), and by the significant difference in responses found on the
survey (Figure 4.4). An understanding of why these most-important indicators — Engaging
Lessons, Good Classroom Learning Environment, Good Rapport and Growing
Professionally — are truly most important for beginning secondary mathematics teachers,
and the relationships amongst them, will be elaborated on in the analysis section by

discussing various aspects of the interviews and survey responses in more depth.

Question 2: To what factors or experiences would beginning mathematics

teachers attribute the success of their first year teaching?
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In order to address which factors or experiences should be most attributed to the success
of a first year teaching mathematics, the second section of the survey, questions 2-25,
explores different possibilities based on a synthesis of the literature (see Survey in Appendix
A; Study Variables in Appendix B). Using various Likert scales and items, some questions
ask how frequently or infrequently participants do certain things in the classroom, while
others ask how strongly they agree or disagree with specific statements. Commmon to many
Likert scales, the gaps between the different responses are not necessarily equal — the
distance between Agree (4) and Strongly Agree (5) might not be the same as the distance
between Neutral (3) and Agree (4). Therefore, to help inform various parts of the findings,
the results from this second survey section will be regarded as ordinal data. Accordingly,
median, mode, and IQR, as well as mean and standard deviation, will be referenced to
understand the responses. An appropriate use of all these values will ensure a complete
picture of our data. Table G.6 lists all of the descriptive statistics for the responses to each

of these questions.

Test Statistics

Two test statistics will be calculated from the various measures of central tendency (mean,
median, and mode) and dispersion (standard deviation and IQR) in order to understand
which questions the participants perceived as important. The assumption used for these
statistics is that an attribute, e.g. one of the questions, is more or less important the more
frequently or infrequently it is done, or the more strongly particular statements are agreed
or disagreed with. The analysis draws on the measures of central tendency, like mean,
median, and mode. Also, a large majority of the participants’ should share this sentiment,

implying that the standard deviation or IQR should be relatively low. Therefore, the two test
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statistics used, and described below, reward strong statements and low measures of

dispersion in order to determine which items are most important for success.

The first statistic, termed the z-statistic, involves measuring how far the mean of an item is

M, where u is

from the center (or neutral), and dividing it by the standard deviation, i.e.

X

the center of the Likert scale for a particular question (often neutral, 3). Measuring from the
middle makes use of the symmetry on both sides of a Likert scale, and enables readings
above or below the center to be determined by positive or negative z-statistics. Based on
the assumptions, the larger the distance from the center and the smaller the standard
deviation, the more important a test item would be. Therefore, higher absolute values for
the z-statistic indicate that an attribute is more important. Relatively speaking, a large
majority of the responses should be on the same side of the center to justify an item as
important. If a z-statistic is equal to 1, then the distance from the mean to the center is one
standard deviation, resulting in a distribution like Figure 4.5, where a clear majority of the

data falls on one side of the center. Consequently, attributes with z-statistic values over 1

Figure 4.5: Sample Normal Distribution with z-statistic equal to 1
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will be identified. Using a cutoff value of 1 forces one standard deviation on either side of

the mean to be on the same side of center. The larger a z-statistic becomes, the more
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responses must be further from the mean and have a small variance. In fact, this z-statistic

closely resembles z-scores that are often used in hypothesis testing; in this case, the z-
statistic answers how likely a response of Neutral (3) would be given the current mean and
standard deviation of the question responses. Thinking about the z-statistic in this light,
values over 1.64 (equivalent to a one-tail probability of p<.05) could be deemed statistically
significant, meaning that a reply of Neutral (or below) would be highly unlikely given the

current distribution of responses.

Unfortunately, because the Likert items on the survey can only be integer responses, using
just means and standard deviations has limitations. Both of these statistics are susceptible
to outliers, and the z-statistic is dramatically altered by even small changes in standard
deviation. Therefore, a distribution like the one shown in Figure 4.6 would not appear as

significant using the z-statistic because the mean and standard deviation are affected by

Figure 4.6: Example Distribution
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the few low responses; however, an item with this distribution likely should be considered
important. To make sure all of the attributes that might be significant on the surveys have
been discovered, a second statistic will be referenced: what percentage of the data falls

strictly above (or below) the center of the Likert scale for each question. The researcher will
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use a cutoff value of 75% for determining which questions had strong responses and are
most significant, evidenced by relatively extreme measures of central tendency and low
measures of dispersion. Including the second descriptive statistic, termed the cluster-
percentage, in the analysis helps overcome any deficiencies of using only means and
standard deviations to represent the data. (Note: a value computed from medians, modes,
and IQR’s can be used to guarantee 75% of the data fall above or below the center, the

cutoff for the cluster-percentage. See Appendix F for details.)

Significant Survey Items

Using both test statistics in tandem should account for some of the limitations of the
different measures of central tendency and dispersion; any survey items that yielded a
significant statistic on either of these tests for importance were identified. Table 4.6 is a
summary of only the questions that have a significant z-statistic or cluster-percentage

based on all the survey responses, and both are included for discussion purposes.

Table 4.6: Questions yielding Significant Test Statistics (n=37)

Mean, St Dev cluster-
Question Med, Mod, IQR  z-stat  percentage
4. You collaborate and/or co-plan with other teachers 4.08,1.14 78.4%
on teaching, learning, and student assessment 4,5,1
[Collaborate]
9. You directly give answers when students have 1.97,0.55 86.5%
questions, as opposed to giving hints aimed towards 2,2,0
helping students solve the problem themselves
[Heuristic Hints]
10. You pay attention to the particular class of students 3.00, 0.75 78.4%
that you teach while planning lessons, incorporating 3,3,0
ideas that would be of specific interest to them
[Contextualize]
11. You feel confident in your mathematical knowledge 4.86, 0.35 5.381* 100%
to answer student questions that come up during 55,0
class [Math Confidence]
13. You are a confident problem solver, able to solve 4.51,0.56 2.708* 97.3%

novel problems [Problem-Solver] 5,5,1
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Mean, St Dev cluster-
Question Med, Mod, IQR  z-stat  percentage
14. You know the state standards and assessments in 4.32,0.53 2.499* 97.3%
your subject area that your students are required to 4,4, 1
know [Knowledge of State Standards]
16. You believe that your efforts as a teacher have a 4.14,0.59 1.940* 94.6%
positive impact on students and/or student 4,4,0
achievement [Efficacy]
18. You view yourself as a person who has something to 4.24,0.64 1.938* 89.2%
contribute to education, dedicated to growing and 4, 4,1
learning as a professional [Grow Professionally]
20. You bring an enthusiasm, dynamism, excitement 4.16,0.76 1.521 83.4%
and interest daily for the mathematics you teach and 4,4, 1
how you present it in your classroom [Enthusiasm]
21. You are flexible and adaptive in your teaching — 4.27,0.65 1.949* 94.6%
comfortable making decisions at the last moment 4, 4,1

based on what has actually happened, versus what
was planned to have happened [Flexible/Adaptable]
* denotes statistically significant z-statistic with p<.05

The questions recorded in Table 4.6 have at least one significant test statistic, signifying
that a large majority of participants had strong responses concerning the described
attribute or quality; from this list, a number of themes emerge. Of the most prominent
attributes, those that had a statistically significant z-statistic (p<.05) or were identified by
both test statistics, three questions relate to mathematics knowledge (11, 13, 14), though
one (14) particularly addresses knowledge of content standards, two relate to confidence
or efficacy and professional growth (16, 18), and the last two are characterized by being
flexible and adaptive (21) and enthusiastic (20). Similarly, contextualizing (10) also describes
being adaptive and flexible to context. Lastly, collaboration (4) and two classroom styles —
heuristic hints or questioning strategies (9) and bringing enthusiasm to teaching (20) — are
mentioned. These ideas do not repeat results from the first question, since they are factors
that might help one achieve success as opposed to how one might define success.
Notably, Growing Professionally has been mentioned as both an indicator of success, and

a factor to becoming successful — it could make sense in both contexts. The distributions
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for the remaining survey questions illustrate that no other items were characterized by a

large majority of participants strongly agreeing or disagreeing.

Relative to the entire survey, these significant themes give a better understanding of how to
respond to the second question. The two calculations have identified Mathematics
Knowledge, Confidence/Efficacy, Growing Professionally, Flexible or Adaptive to Context,
Collaboration, Enthusiasm, and Heuristic Hints/Questioning Strategies as potentially
important factors for achieving success. Moreover, and perhaps more importantly, the
other survey items, like reflection, active and engaging lessons, technology, differentiated
instruction, facilitating student-centered discussions, classroom management, assessing
lesson objectives, organization, previous experiences, resources, or job satisfaction, might
be viewed as less important factors considering all of the beginning teachers responses

regarding success.

Select Group Participants

In order to get a better grasp on all of the factors that should be attributed to the first year
success of secondary mathematics teachers, specific results of the interviewed group will
be included. Since these are candidates that have been justified as relatively successful
beginning teachers, their input about successful teaching will yield information of particular
interest. Two inspections will be made specific to their quantitative survey data: the first will
be use of the z-statistic and cluster-percentage tests to identify significant items; and the
second will be the Mann-Whitney U-test to compare the different group’s responses to
particular questions. This test, a non-parametric alternative to a two-group t-test, adjusts

for weaker than interval data and is designed to find differences in how two independent
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populations responded, making use of multiple measures of central tendency and
dispersion (Alavi, 1984). The results of the two quantitative approaches — test statistics and
U-tests — should overlap somewhat, but both reflect factors the selected candidates

thought affected their success.

Table 4.7 is a summary of only the questions that have a significant z-statistic or cluster-
percentage based on the interviewed group’s survey responses. Notably, every question
previously identified by all participants, save one, is still recognized by the test statistics,

along with a number of other questions that have importance for just this select population.

Table 4.7: Questions yielding Significant Test Statistics (Select group, n=8)

Mean, St Dev cluster-
Question Med, Mod, IQR  z-stat  percentage
4. You collaborate and/or co-plan with other teachers 4.50, 0.76 1.984* 87.5%
on teaching, learning, and student assessment 5,5,1
[Collaborate]
9. You directly give answers when students have 1.88, 0.35 -1.768* 100%
questions, as opposed to giving hints aimed 2,2,0
towards helping students solve the problem
themselves [Heuristic Hints]
11. You feel confident in your mathematical knowledge 4.88,0.35 5.303* 100%
to answer student questions that come up during 55,0
class [Math Confidence]
183. You are a confident problem solver, able to solve 4.63, 0.52 3.140* 100%
novel problems [Problem-Solver] 5,5,1
14. You know the state standards and assessments in 4.25, 0.46 2.700* 100%

your subject area that your students are required to 4,4,0.25
know [Knowledge of State Standards]

16. You believe that your efforts as a teacher have a 4.13,0.35 3.182* 100%
positive impact on students and/or student 4,4,0
achievement [Efficacy]

18. You view yourself as a person who has something 4.38,0.74 1.848* 87.5%
to contribute to education, dedicated to growing 45,5, 1
and learning as a professional [Grow Professionally]

20. You bring an enthusiasm, dynamism, excitement 4.50,0.76 1.984* 87.5%
and interest daily for the mathematics you teach 5,51
and how you present it in your classroom
[Enthusiasm]

21. You are flexible and adaptive in your teaching — 4.25, 0.46 2.700* 100%

comfortable making decisions at the last moment 4,4,0.25
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Mean, St Dev cluster-

Question Med, Mod, IQR ~ z-stat  percentage
based on what has actually happened, versus what
was planned to have happened [Flexible/Adaptable]

Additional Questions

2. You engage students in thought provoking activites ~ 4.13, 0.99 1.135 87.5%
that involve mathematical reasoning and/or problem 4, 4,1
solving [Engaging Mathematical Activities]

3. You use current technology to enhance students’ 4.63,1.06 1.5382 87.5%
learning [Technology] 55,0

5. You find time for yourself to reflect on teaching, 3.88,0.64 1.365 75%
learning, and/or student assessments [Reflect] 4,4,0.25

7. You facilitate classroom discussions where students  3.50, 0.76 1.323 87.5%
actively participate in the learning process as 4,4, 1
opposed to primarily teacher-presented information
[Teacher-Centered Instruction]

19. You are not well organized when it comes to 1.63, 0.52 -2.657* 100%
teaching, grading, planning, etc. [Organized] 2,2, 1

23. You have had previous experiences or jobs outside 4.25, 0.46 2.700* 100%

of teaching that have helped you feel comfortable in 4,4,0.25
front of large groups of people [Previous

Experience]

24. You do not have adequate resources at your 1.38, 0.52 -3.140* 100%
school, department, and in your classroom 1, 1,1
[Resources]

* denotes statistically significant z-statistic with p<.05

Those questions that the entire population found important, displayed in the first section of
Table 4.7, the Select group found even more significant, with all of their z-statistics
representing a significance level of p<.05. The interview participants also extended the list
to include a few more important factors or experiences for potential success in the
classroom: Organized, Active Student Participation, Engaging Mathematical Activities,
Technology, Previous Experiences, and having Resources. All of these had a statistically
significant z-statistic, or were significant by both test statistics. The last one on this
additional list, Reflection, did not have a significantly high score in either statistic (the lowest
cluster-percentage of all items on the list); given the small sample size used in these tests,

further evidence for reflection being extremely important is desirable.
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Inspecting the responses to one question, Previous Experience (23), reveals a significant
correlation (p<.05) with whether participants had previously held a Leadership position (one
of the three selection criteria). Noticeably, however, while there was not a significant
difference between the two groups in terms of having had Leadership experience, the
Select group’s identification of this question as important potentially suggests that their
leadership experiences better prepared them to feel comfortable in front of groups.

Evidently some types of leadership experiences are more valuable for teaching than others.

In order to compare the Select group’s survey responses to questions 2-25 with the rest of
the participants’, the Mann-Whitney U-test, an alternative to a two-group t-test, was used
to identify any noteworthy differences between their responses. The test results generated
six questions that were answered significantly differently (p<.05) (Table 4.8); the entire set

of results from the Mann-Whitney U test is listed in Table G.7.

Table 4.8: Significant Differences in Survey Responses of Select group (n=8)
and Others (n=29)

Question U-test significance
2. You engage students in thought provoking activities that involve .015
mathematical reasoning and/or problem solving [Engaging Mathematical
Activities]
3. You use current technology to enhance students’ learning [Technology] .031
7. You facilitate classroom discussions where students actively participate in .021

the learning process as opposed to primarily teacher-presented
information [Teacher-Centered Instruction]

15. Your classroom is conducive for learning, free from behavioral and other .021
distractions [Classroom Management]

19. You are not well organized when it comes to teaching, grading, planning, .023
etc. [Organized]

24. You do not have adequate resources at your school, department, and in .009

your classroom [Resources]

Most of the questions identified by this two-group comparison have already been

discussed, such as Technology (3), Active Student Participation (7), Organized (19), and
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Resources (24). Unsurprisingly, many of the questions revealing different responses by the
U-test comparison are those additional attributes discovered by the two test statistics for
the Select group. However, the remaining item from the U-test extends our findings to
include Classroom Management (15). Responses to Classroom Management and its
importance, a factor closely linked to Engaging Lessons while defining success, are
different between these two groups. This detail confirms that the group of interviewed
participants values, and is capable of, managing a classroom significantly more so than the

rest of the population.

To gain some final insight into the survey data, correlations between responses to
questions 2-25 were calculated. Many of the correlations add very little to our
understanding, and have little potential meaning behind them (all correlations can be found
in Tables G.8 and G.9). For example, Questions 2 and 8 were correlated — it is easy to
explain that engaging students most likely means encouraging student participation. Two
others correlations are somewhat interesting, yet do not add much to answering the
second research question: questions 6 and 13 were correlated, implying that the more
comfortable one is with problem solving, the more conscious s/he is of different learning
styles; and Questions 5 and 19 were correlated, suggesting that finding time to reflect can
be related to organization. Without controlling for demographic information, questions 2, 7,
15, 19, and 24 are significantly correlated to the two groups — essentially repeating the

information provided by the Mann Whitney U-test.

While findings from the quantitative data form a framework for answering which factors or

experiences are viewed as most helpful to having a successful first year of teaching, the
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qualitative data from interviews provide desirable details. Because the Select group was

non-randomly identified based on the selection criteria, the interview data represent a rich

sample for understanding what helps make a fist year of teaching successful. During the

interviews, participants were asked to “reflect back on the first year of teaching, [and] to

think about what factors or attributes...were significant for [them] in achieving success”

(Appendix C). Table 4.9 reports all of the important categories and sub-categories coded in

NVivo that were discussed during this portion of the interviews, as well as which factors

ultimately were described as most important.

Table 4.9: Coded Interview Categories for Question 2 (Select group, n=8)

Category

Total References

Total Sources

Mentioned as
Most Important

1. Mathematics Knowledge
General content knowledge
Specific content knowledge
Problem-Solving
Communicating

15
6
4
3

—

6

3
2
1

2. Caring
Belief in all students
Relationship
Trust

—
N

N W w

- — O

3. Inquiry Engaging Pedagogy
UTeach mentality
Real-World Problems

—
N

W b

4. Experimenting, Practical Tools
Toolbox
Technology

5. Hard-working
Passionate

6. Classroom Management

7. Contextualize
Flexible

8. Colleagues, Collaboration
Colleague Support
Collaboration

NN O S DS N N O N YA N

9. Professional Enjoyment

10. Previous Experiences

11. Reasonable Expectations
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12. Other Personality Traits
Entertaining
Optimistic
Confident

NN W
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Mentioned as
Category Total References  Total Sources Most Important
Organized 1 1
Extrovert 1 1
Humble 1 1
13. Assessments 1 1

Table 4.9 presents a variety of possible attributes that these Select teachers suggested as
being related to their success. The attributes cover different types of knowledge,
characteristics, and experiences: such as various personality traits, beliefs about
mathematics teaching, mathematics knowledge, practical skills, and other experiences. A
number of major themes developed that were common to many of the teachers, while
other ideas were mentioned by just one or two. Separating the total references and the
most-important references for each idea serves as additional information to assist the

discussions and conclusions made about these results.

At times it was difficult to distinguish between notions of Inquiry Engaging Pedagogy and
Experimenting and Practical Tools, because they were both frequently referenced in
relation to the UTeach program. To be clear, the distinction made was one of educational
theory versus practical tools and experimenting (see Interview Coding Framework,
Appendix D). Regarding comments about theory and pedagogy, Elisa says, “l think the
pedagogy of kids need to explore, they need to be challenged....| think the big thing is [the]
5-E* [lesson model]...” Similarly, Julia repeats this idea, “Definitely, engaging lessons...and
maybe that’s just UTeach engrained it in my mind, that they’ve got to be engaged to be to
maximize their learning.” However, different from the theory, the sense from Sarah is less

about having to engage and more about needing to experiment with practical tools: “So |

* The 5-E’s stand for: Engage, Explore, Explain, Extend/Elaborate, and Evaluate
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think they would count a first year as kind of just make sure we try a bunch of new things.
Make sure we don’t stay in our comfort zone. Try to approach it different ways, because
[UTeach] just give us a big bag of tricks...Don’t just get into a regular routine. Try new
things.” To Chris this experimentation is very important, especially for beginning teachers:
“So | think they’re looking for, now not every day, but just mixing it up and throwing
different things on a weekly basis...But | think that [state mandates] can’t affect the quality
of your lessons, so if you don’t [vary up your lessons] your first year, you may never do it. If

someone’s not hounding you to do it, then you may never get to that point.”

Overall, from the interview categories that were singled out as most important, the common
themes include: Mathematics Knowledge, Caring, Experimenting and Practical Tools,
Inquiry Engaging Pedagogy, Hard-working, Contextualizing, and Classroom Management.
For each of these categories, at least half of the interviewed group mentioned it as being
most important. As for Collaboration, while 6 people discussed it, only 2 deemed it most
important; it will be excluded as such at this point. The categories referred to frequently
during the interviews as important were Mathematics Knowledge, Caring, and an Inquiry
Engaging Pedagogy, reinforcing many of the notions discussed already concerning the
guantitative results. The interview categories show striking similarities compared with those
findings mentioned from the survey (Table 4.10). Nearly all of the factors identified during
the interviews had at least one survey item that measured a closely related idea and was
found to be significant; and nearly all of the major factors based on the survey were also

mentioned during the interviews as very important.



76

Table 4.10: Comparison of Select Group’s (n=8) Most Important Factors
identified by Interviews and Surveys

Interview | Survey

Mentioned, Most Important in Interviews

Mathematics Knowledge Mathematics Knowledge

Caring/Belief in all students

Inquiry Engaging Pedagogy Engaging Mathematical Activities, Active Student
Participation

Experimenting and Practical Tools Technology, Heuristic Hints/Questioning Strategies

Hard-working Growing Professionally, Confidence/Efficacy

Contextualize/Flexible Flexible or Adaptive to Context

Classroom Management Classroom Management

Mentioned, not Most Important in Interviews

Colleagues, Collaboration Collaboration

Other Personality Traits Organized, Enthusiastic

Previous Experiences Previous Experience

Not Mentioned during Interviews

| Resources

The one important aspect missing from the survey information that was discussed by
everyone at some point during the interviews was Caring. This idea was encompassed by

” o«

phrases such as, “caring about students,” “getting to know every kid,” and “believing in all
students.” Question 17 from the survey at least partially addresses the idea of caring in the
form of a belief in all students (Q77: You believe the key to success in mathematics is
primarily in the abilities and/or backgrounds of the students as opposed to the quality of the
teachers and schools). This question suggests a belief that all students can learn
mathematics, regardless of supposed ability. The results of survey questions discussed up
to this point controlled for demographic data; however, responses to question 17 were
strongly correlated (p<.01) with Gender (Table 4.11). The negative correlation implies that

females (2) as opposed to males (1) ranked question 17 lower, or disagreed more with the

statement, indicating that females (and the Select group was primarily female) tended to
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answer this question with more of a belief in all students’ ability to learn mathematics,

regardless of aptitude.

Table 4.11: Correlation of Question 17 Responses to Demographics (n=37)

Correlation M/F Ranking Yrs teaching | Math GPA
Q17  Pearson Correlation -.482" .020 -.221 -.088
Significant (2-tailed) .003 .905 .188 .605

Many of the categories valued by these successful teachers fit into three categories
mentioned in research: Mathematics Content Knowledge, Mathematics Pedagogy, and
Personality — the three criteria employed for justifying successful teachers in this study. The
data from this research expand these categories by including a sense of what each one
might specifically entail. In terms of Mathematics Knowledge, nearly everyone agreed that it
was an essential component for success, but was not necessarily sufficient alone. With
three of the four survey questions about content knowledge being significant, an explicit
importance was placed upon mathematics knowledge. Other aspects of Pedagogy and
Instruction, particularly Inquiry and Engaging mathematics lessons, Practical Tools,
Contextualization, and parts of Classroom Management, were also clearly helpful — as were
specific Personality traits, mostly Hard-Working, Flexible, Caring, Enthusiastic, and
Confident. The two remaining, Collaboration and Colleague Support, might involve
Mathematics Pedagogy and/or Personality desires. At this point, it is important to begin to

understand when these factors or experiences were reportedly learned.

Question 3: To what degree were these significant attributes or experiences

learned pre-program, during a program, or post-program?
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Broadly speaking, survey items 26-31 asked the question of when significant attributes
were learned. Half of the questions involved pair-wise comparisons between the three time
periods, and the other half asked participants to rank when particular aspects of
Mathematics and Mathematics Pedagogy were learned. As opposed to ordering which
guestions were seen as most important using test statistics, the individual distributions for

the six questions are presented in Figure 4.7.

Figure 4.7: Distributions of Responses to Survey Questions 26-31 (n=37)
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The results are relatively clear from the distributions for questions 26, 29 and 31; the others
are less transparent. Question 26, asking if the UTeach program prepared them well, was
nearly a unanimous “yes,” with all but two people agreeing or strongly agreeing with the
statement — none disagreeing. Questions 29 and 31 had nearly identical distributions,
conveying that many participants saw during UTeach (and a few post-UTeach) as the most
influential period for their teaching. During UTeach they developed their model of good
mathematics teaching or pedagogy (29), and became prepared to do the things that

defined a successful first year teaching mathematics (31). For these three questions, the
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answers were evident: the UTeach program strongly impacted the participants. Question
27 had a reasonably normal distribution, with most responding that they were neutral about
whether Pre-UTeach or during UTeach was the more influential period. Responses as to
whether participants gained more attributes Post-UTeach than during UTeach (28)
demonstrated a near-constant distribution across four of the five Likert categories. Despite
no teachers strongly disagreeing, this question demonstrated the most diversity of
responses, as participants responded relatively evenly across the other categories. An
analysis of responses to question 30 indicates that people were split between Pre-UTeach
and during UTeach as the most influential period in learning the Mathematics Knowledge
necessary for good mathematics teaching. Few conclusions can be made solely from the
survey questions, yet it seems that a majority of participants found the UTeach program to

be relevant to their teacher preparation.

Two other results must be noted before more specific information gathered from the
qualitative data can be presented. The first is to mention that how the Select group
responded to the final six survey questions shows no statistically significant differences
(p<.05) between the two groups’ answers based on the Mann-Whitney U-test (Table G.10).
The second appears in a lack of significant connection to demographic data; no
correlations existed between Gender, Ranking, Years of Teaching, GPA/Math GPA and
how people responded to the final six questions (Table G.11). This distinction clarifies that it
was not mostly females who thought UTeach was a good program, or mostly 2" year
teachers who remembered learning more Post-UTeach, etc. Particularly noteworthy,
Ranking had no impact on how people responded to questions about UTeach; those who

were ranked lower did not have substantially different opinions about the program.
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Select Group Participants

During the interviews, participants were asked to narrow down the list of factors that
helped them be successful as first year teachers — the results of which were discussed in
the previous question — and then asked to what degree each was learned Pre-UTeach,
during UTeach, or Post-UTeach. For each attribute cited as most important, participants
then ranked which period was most influential (1) for attaining it, alongside any other
secondary (2) or tertiary (3) time periods. Recalling the main factors listed in Table 4.9,

when each participant reported learning it is catalogued in Table 4.12.

Table 4.12: Interview Responses to When Most Important Categories were
Primarily Learned (Select group, n=38)

>
Mentioned as © E %
Category Most Important | Participant O ol
1. Mathematics Knowledge 6 Sarah 1
General content knowledge 3 Rebecca 1 2
Specific content knowledge 2 Julia 3 1 2
Problem-Solving 1 Abby 1 3 2
Communicating Erin 1 2 3
Al 2 1
2. Caring 6 Julia 1 2
Belief in all students 1 Elisa 1
Relationship 1 Sarah 1
Trust Chris 1
Rebecca 1 2 2
Abby 1 3 2
3. Experiment, Practical Tools 4 Erin 2 1
Toolbox 3 Abby 2 1 3
Technology 1 Elisa 1
Chris 2 1
4. Inquiry Engaging Pedagogy 4 Julia 2 1
UTeach mentality 3 Elisa 1 2
Real-World Problems Chris 1 2
Ali 2 1
5. Hard-working 4 Chris 1 2
Passionate 1 Erin 1
Ali 1
Elisa 1 2
6. Classroom Management 4 Sarah 1 1
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>
Mentioned as © E *g
Category Most Important | Participant o a a
Ali 1 2
Chris 2 1 1
Rebecca 2 1
7. Contextualize 4 Sarah 1 2
Flexible 2 Erin 1
Ali 2 1
Rebecca 1 2 2
8. Colleagues, Collaboration 2 Erin 2 1
Colleague Support 2 Elisa 1 2
Collaboration 1

1: Most important period for acquiring attribute; 2: Secondary period; 3: Tertiary period

Table 4.12 links each person’s responses concerning the factors they considered most
important to which periods were most influential for learning them. From their answers, a
number of common themes developed. Most participants responded that Pre-UTeach was
the most influential period for developing the characteristics of being Caring and Hard-
Working. However, for Hard-Working there were also a significant number of responses
under during UTeach that need further explanation. Gaining Practical Tools and learning
about Inquiry Engaging Pedagogy appear to happen mostly during UTeach, with a few
minor exceptions. Mathematics Knowledge was split mostly between Pre-UTeach and
during UTeach, but all three time periods were represented. Classroom Management was
reported to be learned mostly post-UTeach, but there was still a significant influence during
UTeach. Being Flexible, somewhat surprisingly, was discussed more frequently as being
learned during and Post-UTeach than as some personality trait gained prior to the
program. And Colleagues and Collaboration were referenced mostly in relation to UTeach,
but also Pre-UTeach and Post-UTeach as well. These results are specific to the final
section of the interview; however, at various other points in the interview, certain attributes

were discussed with relevant stories and time periods. Table 4.13 contains NVivo matrix
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query results from coding of the all portions of the interviews that by and large reiterate the

previous rankings for when factors were learned.

Table 4.13: Coded Interview Categories (Select group, n=8)

Pre-UTeach During UTeach Post-UTeach
Factor Responses Sources Responses Sources Responses Sources
Mathematics Knowledge 18 7 46 8 9 7
Caring 10 B 9 6 4 3
Experiment, Practical Tools 8 5 25 7 6 4
Inquiry Engaging Pedagogy 10 6 27 8 7 4
Hard-working 9 6 8 3 1 1
Classroom Management 2 2 7 4 8 3
Contextualize 4 4 7 5 11 5
Colleagues, Collaboration 2 2 9 4 12 8

Tables 4.12 and 4.13 reflect when certain characteristics might have been learned. Some
of these categories and their time periods are expected — even predictable — and others
need further explanation. Excerpts from the interviews that help explain and clarify the
relationships for when attributes were learned are included in Tables 4.14 — 4.21 to

elaborate on the basic structure for answering the third research question.

In considering when particular Mathematics Knowledge relevant to teaching is learned,
people’s opinions varied (Table 4.14). Not everyone had strong mathematics backgrounds,
and not everyone thought upper-division mathematics courses were helpful. Many felt that
the rigor demanded from mathematics majors was useful in building confidence, and in
establishing helpful habits of mathematical thinking. Others felt that teaching high school
mathematics did not require knowing what was taught in theoretical, upper-division

mathematics courses. Still others claimed that the content knowledge learned from actually
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teaching in the classroom was significant, particularly for making connections between

materials and gaining an understanding of the curriculum at large.

Table 4.14: Learning Mathematics Knowledge Interview Excerpts

Pre-UTeach

“Honestly, | think | could teach this class if | hadn’t gotten my math
major... [but] | guess it gives me confidence with the material.” [Elisa]

Some seemed to change their minds slightly: “l really don’t think that
any of those higher level math classes did anything for me as an
Algebra teacher. | don’t think it’s necessarily the fact that | had a math
degree that makes me feel confident in my math knowledge...[but] the
[higher level courses] helped me personally, to think abstractly and to
problem solve.” [Rebecca]

During UTeach

“...taking the rigor that you take at UT | think is very, at some points |
asked questions as to why | was doing things while | was at UT, | don’t
ask those questions anymore.” [Chris]

“l think after taking certain classes, especially, like, Functions and
Modeling, and all those structures of Modern Geometry, all those
classes, it just helped me understand certain things that | took for
granted.” [Sarah]

“I would definitely recommend that they do upper division math classes
in college. Because those, even if the content doesn’t directly relate,
the thought process and being able to prove those things
mathematically definitely relate.” [Julia]

Post-UTeach

“But to be completely honest, after teaching from August until now, I've
learned more about math having to teach it in those however months
that | did actually taking math classes...| learned it so inside and out”
[Chris]

“And | would say after college, in some ways, has been the time that
I've learned the most in certain aspects, just because I've started to put
math together as a whole.” [Julig]

All Three

“....I think what UTeach did, and what I'm doing now fine-tuned my
abilities. Growing up provided that basis.” [Rebecca]

“For me high school in some ways was just as big of a foundation as
Real Analysis, etc. | would say that’s definitely a huge part of the math,
and then the math classes at UT helped me hone in those proving
skills...But | loved the classes that bridged those gaps, like Functions &
Modeling...” [Julig]
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“You need it. | think you need all three [Pre-, during, Post-] to be an
effective, a good teacher. That learning process just continues. All three
pieces are necessary.” [Abby]

The interviews suggest that Caring about students was primarily learned Pre-UTeach.

Parents and influential role models growing up were frequently credited with being the

reason why the participant’s teaching modeled this attribute. Without weakening this

primary emphasis, other quotations show the potential for learning to be caring through

models or realizations of the working world (Table 4.15).

Table 4.15: Learning Caring Interview Excerpts

Pre-UTeach

“So one of the main things in my teaching philosophy was a quote my
mom used to always say: ‘They won’t care about your work until they
know how much you care about them.”” [Elisq]

“I come from parents that are like that, that always believed in us...That
| always thought my friends, you can do it...try it again, or try to explain
it a different way to them. But never thought that anybody just couldn't,
just can’t do math.” [Abby]

During UTeach

“l think some of the process is just even our UTeach professors used, |
mean they got to know us individually...] mean | would say that they
promoted that kind of atmosphere of believing in all students...” [Abby]

Post-UTeach

“l do feel like I'm a lot more empathetic and caring than | was to begin
with. In the beginning | was like, any person can get an A...But then you
come here, you write CPS reports for kids, and you'’re like, they
definitely have home-life situations that are preventing them from
learning.” [Julia]

Interviewed participants professed that during UTeach was the primary time when they

learned to teach with an Inquiry Engaging Pedagogy. Many maintained that the UTeach

program presented a completely different way of teaching mathematics than what they had

experienced themselves. A number of teachers discussed the profound impact this would
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have on their understanding of how different people can learn and teach mathematics.

There were, however, those who mentioned that their teachers Pre-UTeach were good

models of inquiry teaching; and the primary comments about learning Inquiry teaching

Post-UTeach dealt with difficulties in implementation — a reality check that this type of

teaching can be complicated to execute successfully (Table 4.16).

Table 4.16: Learning Inquiry Engaging Pedagogy Interview Excerpts

Pre-UTeach

“...one of my favorite math teachers, | had her for Geometry and
Calculus. And | remember cutting apart pieces of bread to figure out
different math concepts in Calculus. And she even had an example of a
radar gun as average rate of change. And that’s something | can still
incorporate in Pre-Calculus.” [Julig]

During UTeach

“Cause | came with the conception of, this is the way | learned it so its
got to be the best way to teach it so that’s probably the way I'll teach it.
And then UTeach changed my views completely, took a 180...I think
the UTeach structure completely changed my vision of what its like to
be a teacher.” [Chris]

“l think the pedagogy of kids need to explore, they need to be
challenged....| think the big thing is 5-E...naturally, without even
thinking about it, when I’'m planning how am | going to structure my
lesson, without a doubt [it’s 5-E].” [Elisq]

“When | finally actually got to teach in Step | and teach in Step I, |
learned that | can’t just drill it into their head...you can drill it in their
head, but will kids really want it to be drilled in their head? Will they be
motivated enough, there’s a difference.” [Sarah]

“Definitely, engaging lessons...and maybe that’s just UTeach engrained
it in my mind, that they’ve got to be engaged to be to maximize their
learning...| don’t know how to describe it, but that I'd be able to say
that...their goals would be my goals...” [Julig]

“Okay, well the idea of inquiry anything was brand new from [UTeach].”
[Erin]

Post-UTeach

“So | think hands-on helps them remember stuff, as far as they have
something to associate it with, but actually coming up with their own
conclusions is still really hard.” [Erin]

“Unfortunately one of the things they don’t teach you at UTeach is there
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are a lot of different maturity levels, and some students while they take
to an interactive lesson plan, others abuse it.” [Chrig]

“l don’t think | can efficiently do it all of the time...but [knowing the
curriculum] will allow me to implement more inquiry-based [next year].”
[Chris]

Most people cited during UTeach as the principal time they learned to Experiment with

teaching and gained Practical Tools; many specific techniques learned from the program

were listed as useful tools for teaching. As a whole, participants focused on ideas

presented during the UTeach program; however, being a person who naturally experiments

and would have likely gone into a classroom and used different techniques was also

mentioned as a possibility. Few people spoke of Post-UTeach as the primary place where

they learned Practical Tools, though one or two mentioned using ideas from colleagues

(Table 4.17).

Table 4.17: Learning Experimenting and Practical Tools Interview Excerpts

Pre-UTeach

“In terms of having a variety of lessons, having a variety of approaches
to teaching, you feel like that’s a very important factor, when do you
feel like you learned that?” [Researcher] “l think it’s a lot in that’s who |
am.” [Chris]

“Singing the quadratic song, you know, he made it fun, and |
remembered it. | never forgot the quadratic formula. And so that was
probably the very first tool that got dropped into the bag.” [Abby]

During UTeach

“l do feel the bag of tricks was huge. They had so much, | still use
popsicle sticks, the red cards and green cards, | mean | use so many,
the think-pair-share, | mean so many of the tools that came from
UTeach are used still in my classroom.” [Abby]

“| really think the top one is UTeach, for sure. Because that’s where |
was presented with the idea that people learned in different ways, even
though | hadn’t experienced it, | was presented with it and so that
made me start thinking that way. That there are different ways to
present it.” [Erin]
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“...rotate stations...” [Elisa], “...pod-learning style...” [Abby]

“...it could come in the form of an exit slip — that's something that the
UTeach program certainly promoted.” [Chris]

Being a Hard-Working individual was almost unanimously reported as being learned Pre-

UTeach — participants mostly citing parents as the source of learning to work hard. One

can imagine the influence that parents’ attitudes and expectations can have on developing

a mentality of working hard. There were, however, some interesting comments on the role

UTeach played in igniting the passion to work hard; even a few difficult classroom

situations translated into encouraging extra effort. Table 4.18 summarizes some of the

instances that impacted and motivated participants to work hard.

Table 4.18: Learning Hard-Working Interview Excerpts

Pre-UTeach

“l was just raised to be hard-working.” [Erin]

“...cause I'm kind of driven by the pressure. You know myself, to be
better as a teacher.” [Julig]

“My mom just taught me just hard-working aspects...| take pride in the
ability to try to outwork other people.” [Chris]

During UTeach

“Well, UTeach was kind of like the scaffolding into the classroom. It
helped paint the picture as to what needed to be done. So | knew how
to work hard...it taught me how to work hard in the classroom. | think
that you can have any hard-working individual and you can come into a
classroom, and you can say you worked hard, but you have to know
how and what to focus your energy on in order to achieve it. | think that
really is what UTeach has done.” [Chris]

“And then Step |, | went in and | got to stand in front of the classroom,
and | was just like, oh my God, I'm supposed to be a teacher. It just
clicked, and you knew that was what | was supposed to do for the rest
of my life.” [Ali]

Post-UTeach

“...that its just unrealistic that you could ever get to a point where you’re
done. Like oh, I'm a good teacher, whew...whenever | started noticing
teachers who | thought were bad teachers, that that is where they had
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gotten to. So maybe out of fear that that is what would happen to
me...” [Al]

“And there’ve been, to be honest, a couple of days this year where |
wasn’t the most prepared, and...it is like bulls running free along the
street.” [Chris]

The period when most students felt they acquired Learning to Manage a Classroom was
not easy to distinguish, though most acknowledged that primary benefits came during the
experiential side of teaching, Post-UTeach (Table 4.19). Some recognized that frequent
teaching experiences built into the UTeach program were helpful for learning to be in front
of a classroom, although it was mentioned that the teaching opportunities often were not
sufficiently long to develop classroom management skills — being a guest teacher for a day
usually comes with few discipline problems. For several teachers, opportunities to teach
during the program built the confidence to begin thinking about discipline issues; but for
others, they were articulated as almost a drawback, giving a “false sense of confidence”

approaching classroom teaching.

Table 4.19: Learning Classroom Management Interview Excerpts

Pre-UTeach “Classroom management...is a big first year thing, and some of us just
have it naturally.” [Ali]

During UTeach  |“No, they didn’t give me everything, | had no idea what to do with
discipline, and Ms. Davis [a UTeach professor] told me that | can’t teach
you how to discipline, you're just going to have to figure it out. But they
definitely gave me the skills where | felt confident enough that | can do
this, and | can figure it out.” [Erin]

“...s0 that gave me almost a false sense of confidence is kind of how |
feel about it. Because | came in thinking, yeah, I've taught before, | can
teach, | can do this...but prior to student teaching in the UTeach
experiences that we had in Step |, Step I, all those different
classrooms, that’s not anything like what it's like to really teach...But
they made me think, oh, I've been in the classroom before.” [Rebecca]




89

Post-UTeach

“Okay, the only other thing that | for sure learned here and nowhere else
was the discipline and classroom management.” [Erin]

“Yes, I'd say that classroom management...was probably the most
difficult part of the learning process. | feel like the math was really
strong, | feel like UTeach was really strong. The classroom management
is just something that you can’t quite get a hold of until you actually get
in the classroom. But, it definitely gets easier every year...Cause you
start to find your niche in how it all works.” [Julia]

Cases for all three time periods were made for when people learned to be Flexible and

Contextualize for particular classes of students. The most convincing statements were

those associated with Post-UTeach, because truly learning to adapt and be flexible in the

classroom came with knowing the particular students and context well. One’s comfort with

changing plans on the fly grows with experience, though there were those that seemed to

have this aptitude naturally. Some others regarded flexibility as a temporary trait, particularly

necessary for beginning teachers because of the steep learning curve associated with

transitioning into the profession (Table 4.20).

Table 4.20: Learning Flexible or Adaptive to Context Interview Excerpts

Pre-UTeach

“And so | go in kind of not necessarily with a blank slate, but | go with
this belief that it’s just a new day. You have to teach it, and anything
can happen, so | need, myself, to be flexible. | tell myself that every
morning.” [Sarah]

“...high school tutoring, if | had that glazed look...I knew | was doing
something wrong. | needed to change it.” [Rebecca]

During UTeach

“During UTeach | learned that, to be more flexible and teach in a
different way.” [Sarah]

Post-UTeach

“] think the majority of [learning to be flexible] happened here. Because |
am very much a perfectionist...and here is where | learned well that’s
okay if | want to feel that way about myself, but my students aren’t
going to be perfect...Just being flexible in general, you never know
what’s going to happen...” [Erin]




90

“And know how to relate to this particular population of students. That
very context specific knowledge, when do you feel like you learned to
do that?” [Researcher] “After UTeach.” [Rebecca]

“But | would say your voice gets better knowing where the pitfalls are
going to be, so you don’t have to be as flexible as you were your first
year. Cause your first year you have to be ready to go, this is not
working, we've got to change right now in the middle of first period.”
[Al]

Lastly, when discussing Colleagues and Collaboration, an interesting connection between

the three periods was established. The need for Colleague support — or being social with

colleagues — seemed related to personality; but Collaboration emerged as being heavily

influenced during and after the program. While personality might play some role in

developing a desire for colleagues and collaboration, time spent learning how to collaborate

productively during UTeach and Post-UTeach was most beneficial. Others described the

difficulties associated with true collaboration, and mentioned that basic support from

colleagues was easier to come by (Table 4.21).

Table 4.21: Learning Colleagues and Collaboration Interview Excerpts

During UTeach

“l think | would have been very social with my colleagues. | just don’t
think | would’ve been very collaborative with my colleagues. So | think
that’'s something UTeach taught me — is working together...| started
learning it at UTeach when they made you go and do team-teach...so |
think that started the realization that you need to know, you need to
have good people to work with to make you better. You can teach
them so much, but they can teach you even more.” [Elisq]

“But number one, | guess would be UTeach as far as professionally
asking for help because its easy to just talk about whatever, but if you
have to admit you don’t know how to do something, | learned that in
UTeach in college.” [Erin]

Post-UTeach

“l think just having that discussion, exchange of ideas, you can’t do it all
by yourself. You need to have that collaboration because that’s how
you get better.” [Rebecca]
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“We have this thing called critical friends...and if | have a project idea, I'll
present that idea to them and then they go through | like’s, | wonder’s,
and next step’s to help really collaborate on that project to make me
make it better in some way to make changes.” [Ali]

“So you feel like you have people to share things with, but not
necessarily collaborate in a rich sense of the word where you're
creating together? Yeah, no, | would say we don’t create together. We
create, and share; create and edit.” [Abby]

At this point, all of the factors that participants rated important, both in the interviews and
on the survey, have been discussed. Three other factors detected solely from the survey
remain, though they possibly add little to the discussion. Previous Experiences were
deemed helpful, which would obviously occur Pre-UTeach; Organization was important,
which would most likely be a personality trait developed Pre-UTeach; and available

Resources was another, which would be due to a particular school situation Post-UTeach.

The selected excerpts clarify some of the intricate relationships about when the participants
reported learning various factors for success. As a whole, the UTeach experience
generated learning that had a significant impact on their teaching. More generally,
acknowledging that the Select group of interviewed participants had knowledge Pre-
UTeach through previous experiences that helped prepare them for teaching was valuable,
as well as identifying some of the skills they gained mostly from experience teaching, Post-
UTeach. Further analyses, conversations, and conclusions about the results and

implications of this research follow.



92
Chapter V

ANALYSIS

This research addresses three specific questions dealing with beginning secondary
mathematics teachers, particularly reflecting on teacher education. Specific answers to
each of the three research questions will be discussed based on results from the
quantitative data from surveys and qualitative data from interviews. In particular, the Select
group, identified by recommendations from university teacher educators regarding quality
pedagogical content knowledge, strong mathematics knowledge based on their
undergraduate math GPA, and leadership experience, will be used as a rich sample
regarding beginning success in the classroom. References and comparisons between the
two groups from survey and interview results will be consulted when appropriate in
responding to the three research questions. After analyzing answers to each of the three
research questions, comments on four other significant themes revealed by the findings of

this study will be presented.

Question 1: How do beginning mathematics teachers define “success” in
regard to their first year teaching?

Engaging Lessons and Good Classroom Learning Environment

The two most significant indicators identified by the entire population and by both groups
separately were Engaging Lessons and Good Classroom Learning Environment. From
surveys and interviews, these two were perceived as the best ways to define success for
first year mathematics teachers at the secondary level. On the surveys, Engaging Lessons

and Good Classroom Learning Environment were chosen most frequently by each group,
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having the lowest means and medians of the groups’ responses. An understanding of why
these were considered the most important and prominent indicators of success, as well as

the relationship between them, is exhibited best through interview responses.

To understand why Engaging Lessons is such an important indicator of success, it is
essential to recognize a few of the inherent connotations and associations. Having students
engaged in lessons does not just mean fun, but, often, in the views of these beginning
teachers, signifies that students are getting the best opportunity to learn — “a means to an
end for [mathematics] progress.” Engagement furnishes students with the best chance to
retain information because the mathematics is presented to them in ways that are
inherently motivating and interesting, “...a real life situation that’s kind of fun to begin with.”
It potentially even levels the playing field, as Abby notes, because “my hands on
learner...needs to touch a conics section to understand...and trying to incorporate all those
learning styles at least somewhere...| think you’re reaching all your learners then.” It is the
process of engaging students that, while not absolutely necessary for learning, “maximize(s]
their learning.” Spending time creating engaging lessons is not selfishness on the part of
the teacher in an attempt to have the most interesting class, but as Julia mentions, “it's a
little bit more holistic...because you care about [students] you spend the time to create the
engaging lessons which then result in good progress in math.” So using Engaging Lessons
as an indicator of success frequently carries much more weight for these beginning

teachers, because it represents purpose, care, maximized learning, and progress.

The associations of these beginning teachers with a Good Classroom Learning

Environment suggest why it would be considered an important indicator of success.
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Especially for beginning teachers, transitioning into the authority figure in a classroom can
be fraught with difficulties; finding a new identity that is simultaneously relatable to students
and efficient for learning is a tricky balance to achieve. Many connect a successful
transition with having a good learning environment because the classroom environment
facilitates conveying information to the class — the ability to “communicate what you want
them to learn” and to “get them focused on a task.” Having routines in place eases the
process of becoming the authority figure and allows students to “know what they’re
supposed to be doing.” Its importance is evident from the many intangibles indicative of a
good learning environment; without it, students “won’t feel comfortable to learn,” and
teachers won’t be able to “show that enthusiasm, [or] try the different ways of teaching.”
Without the proper structure of a Good Classroom Learning Environment, beginning
teachers report feeling incapable of teaching — making it an important indicator of success

as a first year teacher.

The responses of the Select group, in particular, overwhelmingly emphasized Engaging
Lessons in the interviews and on the survey, even more prominently than did the rest of the
participants. While everyone else more noticeably ranked Good Classroom Learning
Environment as important, with Engaging Lessons right after, the Select group favored
engagement over environment. This switch perhaps is indicative of different perspectives
between the two groups, the interviewed group opting to focus more on Engaging
Lessons. Whether or not this is attributed to the Select group already being successful at
creating a good learning environment, freeing them to focus on engaging lessons, cannot
be determined. However, it is of interest that those identified as having some success as a

beginning teacher seem to have a principal orientation towards creating engaging lessons,
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more so than worrying about classroom environment. A second noteworthy distinction
between the groups relates to the negative correlation found between GPA/Math GPA and
responses to the importance of creating engaging lessons. Recalling Figure 4.2, the higher
a participant’s GPA/Math GPA, the lower they ranked engaging lessons. While this was
certainly true for the group as a whole, it was not true when isolating the Select group’s
survey responses (Figure 4.3); the Select group’s answers did not generate a significant
correlation between GPA/Math GPA and the rank of Engaging Lessons. This result
reiterates an important point: while a high GPA/Math GPA appeared to decrease teachers’
emphasis on engaging lessons, those teachers selected as successful beginning teachers
did not fit this trend. Even with strong content knowledge, the Select group of teachers still

prominently valued Engaging Lessons.

Why the Select group of teachers appreciates creating engaging activities can be grasped
in the noticeable relationship between Engaging Lessons and Good Classroom Learning
Environment. The connection between these two top indicators of success is evident from
a statistical correlation in responses to the survey, and also from conversations during
interviews. Participants felt that these two ideas were related mainly because the ability to
implement Engaging Lessons depended on a Good Classroom Learning Environment; that
a beginning teacher’s ability to allow students to explore and engage in their learning, as
opposed to strictly lecture, rested on how well that teacher could manage a good
environment while keeping students focused on learning. It seems that the ability of a
beginning teacher to control a classroom, to make it conducive to learning, was what
allowed the teacher to successfully engage students in the lessons. Therefore, perhaps the

Select group’s comfort with creating a Classroom Environment that permits active, and
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engaging learning to take place is indicative of their focus on Engaging Lessons as a

marker that distinguishes successful beginning teaching.

Regardless, these two indicators, intertwined as they are, are undoubtedly two ways by
which beginning mathematics teachers would define a successful first year teaching. They
are resoundingly ranked most important not just for what they are on the surface, but for

what they imply underneath.

Growing Professionally and Rapport

Both Growing Professionally and Rapport were regarded highly by all of the beginning
teachers as well. Interestingly, Growing Professionally was ranked more important from the
survey data, whereas Rapport appeared to be discussed more during the interviews. Thus,
each of these ideas and why they might be important indicators of a successful first year

teaching mathematics will be explored.

Growing Professionally is laden with images of improving things in the years to come, of
having better projects, better examples, better assessments, better classroom
management, better everything. Yet for most beginning teachers, due to the well-
documented difficulties transitioning into teaching, this desire was more simply expressed
by satisfaction after a first year teaching: “you want to come back...[you’re] ending this first
year and [you're] happy.” Many of the participants mentioned their resolve to make it
through, survive, not quit, and not give up as an indicator of success. While simply not
wanting to quit might seem trivial as indicative of success, to beginning teachers these

expressions were pregnant with the potential of that yet to come — a demonstration of a
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belief in one’s ability to grow into and become even more successful in future years.
Expressing contentment displays not just knowing that “I did everything | could,” but a true
belief in oneself for future years; that next year, as Elisa says, “...I can do so much
better...So that desire makes me want to come back.” It acknowledges that teachers have
put in their best effort but also exudes a sense of comfort knowing they can improve the
next year. For this Select group, it expressed a sense of confidence, a reassurance that
they have gone into the right profession, that they have become passionate about
education, and that they “desire to be [teachers].” During the interviews, they also
acknowledged the role that collaboration and feedback from others played in professional
growth during that first year. Perhaps in ways really only relevant to beginning teachers is
the desire to Grow Professionally, often marked by a sign of contentment and resolve, an
indicator of success: a sign of having found the right calling, the right profession, and the

right place to grow.

Another mark of success reported by beginning teachers was having Rapport with
students: earning their trust, their respect, and their affection. From conversations with
Select group participants it was evident that many of their reasons for going into teaching
were caused by a desire to matter to students, an ability to relate to kids, or an enjoyment
of working with teenagers. Since relating to students was frequently a motivating factor for
entering teaching, rating Rapport as an indicator of success for these first year teachers is
sensible. Yet from conversations, rapport with students also suggested benefits to learning
and the classroom environment. The interviewees expressed the conviction that the more
students enjoy their teacher, the more they will learn. For instance, as Elisa says, perhaps

“they hate math, but at least they like me, so some of me rubs off on math...” Or according
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to Rebecca, if a good relationship exists, “then [students] feel like they can trust you, then
there’s a purpose to the learning.” To many of these beginning teachers, the belief that
students are willing to work harder for teachers they like motivated establishing positive
relationships with them. Adhering to this principle, though, can be a slippery slope for
teachers to tread, especially for beginning teachers; being subject to students’ opinions
can be unproductive for accomplishing good teaching. So Rapport and winning the hearts
of students were viewed as a means to better student learning, to creating a positive
learning environment, and to enjoying a profession — all being indicative of success for both

student and teacher.

Differences for Beginning Teachers in Defining Success

How teachers define success is often relative to many things — the classes they teach, the
students that pass, the feeling they get, the engagements they are involved in, etc. There
are many ways to understand success; the primary aim of the first question in this study
was to understand how this particular cohort of beginning teachers defined success. In
addressing this question, the beginning teachers allowed a glimpse into the indicators that
they view as important; moreover, what they do not view as most important or how their

views might be different from more veteran teachers can also be inferred from the results.

A surprising result from the survey data was how unanimously the beginning teachers
ranked having good test scores as being least important in defining success. One might
suppose that an unbiased platform of performance would at least be somewhat relevant to
determining success. Yet from the perspective of the beginning teachers, it was not. And

there are reasons for this as well. Tests do not measure improvement, but rather a
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standard; tests do not assess in a variety of ways, but in the most efficient way to score;
tests do not give partial credit, but mark as right or wrong; test-taking skills inflate the
performance of some, but anxiety causes some students to perform below their capability;
beginning teachers often are not assigned the best students, but rather the low-level
courses; etc. During his interview, Chris mentioned, “...some of [the] benchmark scores
aren’t necessarily reflective of your students actual ability...they’re blowing it off to some
degree. To where it isn’t necessarily useful...” The beginning teachers in this study agreed
that test scores are not a good indicator of success as a first year teacher. Notably, this
result goes against the increasing importance placed on value-added measures as student
test scores are used in decisions about teacher performance and pay. Policy-makers and
researchers have grown more comfortable with using test scores to reflect accountability
for achieving results in education; yet, based on this study, beginning teachers were
hesitant to lend credibility to this measure of their teaching. Also, whether the attitudes
about student test scores changes as one develops into a more veteran teacher is unclear.
Is this mistrust in test scores something specific to beginning teachers regarding how to
define success, or is it true for more experienced teachers as well? References to test

scores might be one place where beginning teachers differ compared to other teachers.

Particularly for beginning mathematics teachers, both Growing Professionally and Rapport
have the potential to be significant markers of success. Using one’s resolve to grow and
continue teaching in future years as an indicator of success is most relevant for beginning
teachers; while this desire might not diminish in upcoming years, first-year teachers not
having hope for future success clearly does not augur well for future achievement.

Consequently, for beginning teachers the belief and desire to grow professionally was
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especially connected to success. Similarly, while Rapport in the larger mathematics
education community is respected and given its proper place as important, beginning
teachers’ perhaps add disproportionate value to it as a measure of success. Teachers are
often drawn by a desire to be important to and work with students; hence, new teachers
could be particularly sensitive to how well they achieved this rapport, attaching undue
prominence to it as a success-indicator for beginning teachers (compared to more veteran
teachers). Beginning teachers also often wrestle with how to be both a friend and an
authority figure, pointing to the difficulty of and worth placed on gaining rapport with

students — particularly in a first year of teaching.

Interestingly, in grouping the eight indicators of success that were deemed most important,
as opposed to those that were not, an apparent connection exists. The beginning teachers
tended to rank highly those markers susceptible to a high degree of individual control.
Engaging Lessons, Good Classroom Learning Environment, and a belief in Growing
Professionally are indicators that are alimost entirely within the teacher’s ability to control
and manipulate; Rapport with students, Assessments for Differentiation, and Collaboration
with colleagues are partially related to the teacher and partly controlled by others; and
Good Student Test Scores, and Positive Feedback are much more outside the control of a
teacher. These results reinforce some research done on the stages of development
beginning teachers go through while transitioning into effective teachers. The well-known
model of Fuller and Brown (1975) includes four stages: identification as pupil and not
teacher, concerns of survival in teaching, concerns about own teaching performance, and
finally concerns with pupil learning and individual needs. Both this model and this research

reiterate the progression that growth in teaching begins by focusing inwardly, and gradually



101

grows outwardly; with respect to defining first year success, beginning teachers are

capable of and expect themselves to do those things that are not as dependent on others.

Question 2: To what factors or experiences would beginning mathematics
teachers attribute the success of their first year teaching?

For the second research question, dealing with the success of a first year teaching, the
interviewed group served as an intentional sample of proficient teachers due to the three
selection criteria used in their nomination. While the entire population’s results were
presented, specifically the Select groups’ responses to the survey and interview questions
regarding various factors or experiences that helped them be successful will improve our
analysis of which are most significant and important. Relevant literature was referenced in
choosing and designing the specific survey questions; during the interviews, answers were
in response to open-ended questions. Despite this difference, both the quantitative and
qualitative responses to which factors were important to their beginning success reinforced

one another, with similar themes emerging from both sets of data.

The following have been discussed as important for first-year success from this study:
Mathematics Knowledge, Confidence/Efficacy, Growing Professionally, Flexible, Adaptive
to Context, Collaboration, Enthusiasm, Heuristic Hints/Questioning Strategies, Organized,
Previous Experiences, Resources, Active Student Participation, Technology, Engaging
Mathematical Activities, and Classroom Management. Some of these might be considered
personality traits, others could be pedagogical or instructional strategies, and still others
deal with classroom management and mathematics knowledge. Sorting the list of the most

important factors into the broader categories of Mathematics Knowledge, Instructional
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Strategies, and Personality facilitates an understanding of the various attributes and how
they are related. Included in Table 5.1 are all the factors represented by significant survey

responses and frequent discussion during the interviews.

Table 5.1: Select Group Factors for Success from Surveys and Interviews

Category Factors or Experiences helpful to success
Mathematics Knowledge |Mathematics Knowledge'

Instructional Strategies Heuristic Hints/Questioning Strategies’, Adaptive to Context', Engaging
Mathematical Activities, Active Student Participation, Technology

Personality Confidence/Efficacy', Growing Professionally’, Flexible!, Caring/Belief in
all students, Hard-Working, (Enthusiastic’?)
Other Classroom Management, (Collaboration'?)

" also found important by Other participants
2 important on both surveys and interviews, but not selected as most important by Select group in interviews

Mathematics Knowledge

The population in this study undoubtedly regarded Mathematics Knowledge as very
important for achieving success in teaching, if not most important. On the survey, all the
participants responded that they have confidence in their mathematics knowledge, are apt
problem-solvers, and know the mathematics standards they are required to teach. Their
comfort with content was valuable for their teaching and was discussed as such by the
Select group during the interviews: “definitely mathematics knowledge is, I'd say...at the
very top.” In the same way, not having a strong mathematics content knowledge was
viewed as a disadvantage: “The [students] can smell it when they know you don’t know a
concept very well.” From a number of other studies that address mathematics knowledge
in teachers, it is apparent that mathematics teachers are served well by knowing their
content; from this study it is evident that beginning mathematics teachers value this content

knowledge for a successful transition into the secondary classroom.
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Instructional Strategies

In order to speak to the instructional strategies mentioned as important on surveys and
during interviews, two important ideas need to be recognized. One deals with the
distinction made — particularly during the interviews — between Practical Tools that can be
experimented with while teaching, and Pedagogical Beliefs that envision how mathematics
teaching should occur. The second necessary clarification addresses substantial
differences concerning the importance of the Practical Tools and Pedagogical Beliefs
evident between the Select group of interviewees and the rest of the participants. Both of
these need further development before answering the second research question regarding

the most important factors for achieving success in a first year of teaching.

During the interviews, participants made a distinction between beliefs guiding their
classroom teaching, and practical tools drawn on during instruction — though at times these
notions seemed to overlap. Practical tools might be things like: using technology, warm-up
problems, the 5-E model, exit slips, questioning strategies, using heuristic hints, and
adapting problems to students. Pedagogical beliefs about instruction may include: students
need to be actively engaged, students need to discover concepts on their own, and
students need differentiated instruction. Ideally, but not always, pedagogical beliefs drive
the use of particular practical tools (i.e. the 5-E° model reinforces an active and engaged
pedagogy). Within the instructional strategies discussed as most important in this study,
both practical tools and theoretical ideas transpired. Heuristic Hints or Questioning
Strategies, being Adaptive to Context, and Technology correspond to various practical

tools, whereas Engaging Mathematical Activities, and Active Student Participation are more

® The 5-E’s stand for: Engage, Explore, Explain, Extend/Elaborate, and Evaluate
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beliefs about mathematics teaching. From this distinction, instructional strategies of
importance might be classified as practical things used or as theoretical bases concerning

how teaching should happen in the classroom.

Even more important than the distinction between the two, the allocation between practical
and theoretical strategies distinguishes the Select group from the rest of the participants.
On the survey, the entire population indicated that Heuristic Hints/Questioning Strategies
and being Adaptive to Context were of particular importance to being successful as a first
year teacher; both would be tagged as practical tools useful for teaching. In addition to
these two, the Select group of participants responded on the survey that another practical
tool, Technology, was frequently used. However, more significant than these responses,
the findings from both the surveys and interviews give ample evidence that this selected
group regarded Engaging Mathematical Activities and Active Student Participation as
significant to their success. These concepts go beyond practical tools, and advocate that
teaching requires engagement to maximize learning, and that students need to be active
and participatory in the learning process. These two attributes also framed the most
significant distinction between the two group’s responses on the survey. A difference arises
between what all beginning teachers referenced as helpful and what successful beginning
teachers might contend were factors for their success. It appears from the Select group of
participants, who were nominated as having some success as beginning teachers, that
forming beliefs about good instruction, and not just acquiring practical tools, was also
worthwhile. Both tools to experiment with and pedagogical beliefs emerge as important

factors for teaching; yet, in addition to and different from the practical tools referenced by
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all participants, those selected as successful teachers in this study held and valued the

beliefs that students should be engaged and active in their learning.

Personality

Providing their perspective about some of the personality traits that were regarded as most
important, the teachers in this study helped identify personal qualities that were common
and beneficial to beginning teachers. The aim in describing aspects of personality is not to
portray what designates the best personality for success. The individual differences that
help teachers instruct and relate to students well, the unique parts of their personality, are
often conflicting and too numerous to describe — some are humorous, others reserved;
some planned, others spontaneous; some young, others old; some motherly, others silly;
some dramatic, others rational; etc. Moreover, the qualities discussed in this study are not,
perhaps, to an individual teacher even the most important personality traits; instead, the
analysis is framed around those things common to beginning teacher’s personalities that

were widely espoused as meaningful for achieving success.

Having Confidence in yourself as a teacher, believing that what you do makes an impact on
students (e.g. Efficacy), desiring to Grow Professionally as a teacher, and being Hard-
Working were a few of the traits that seem to be intertwined. If teachers believe that their
efforts make an impact, if they desire to continue growing as an educator, then they will
tend to work hard. During the interviews, participants explicitly termed Hard-Working as an
important facet of success; and though it was not directly asked on the survey, the
gquantitative data also measured the significance of being a hard-worker by responses to

the related ideas of Confidence/Efficacy and Growing Professionally. The data testify to the
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high value placed on a teacher’s Hard-Working mentality, Confidence, and desire to Grow
Professionally. Most agreed in the interviews that they “came in [to teaching] confident,”
and that this mind-set was critical. As Erin alleged, “I just feel that if you don’t believe in
yourself at all, | don’t think you can do anything, especially teach. Cause these kids can
sometimes make you feel awful. So if you don’t believe in yourself to begin with...” Another
characteristic, that was found significant on the survey but was not opined as most
important during the interviews, was bringing an Enthusiasm to teaching. From the survey
responses of the both groups, a large majority of participants agreed that they are
enthusiastic while teaching, although none of the interviewed participants identified this
factor as most important. The Select population in this study granted that enthusiasm is

common to how they teach, but not most important to their success.

All beginning teachers from this study regarded being Flexible during classroom instruction
as an important component of their teaching. Not just from survey responses but during
interviews as well, participants discussed their ability to take things as they come, to make
quick decisions, to adjust lessons, and to be flexible. More than half of the Select group
claimed that being Flexible was essential for attaining success. Many of the examples cited
during the interviews, though, point to a more specific conclusion. Flexibility was required
during lessons when second period needed adjustment because first period was a
disaster; when activities were too short or explanations too long; or when students stared
blankly at something they were already supposed to know. Many of these situations, while
they continue to happen throughout a teaching career, are particularly relevant for
beginning teachers. Ali mentions this explicitly: “I would say your voice gets better knowing

where the pitfalls are going to be, so you don’t have to be as flexible as you were your first
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year.” It is clear from this study that Flexibility was a common ingredient to the success of
the beginning mathematics teachers, and, likely, mainly connected to the nature of the first

year teaching.

Frequently discussed during the interviews, the notion of being Caring was pointed out by
all eight participants as a factor in their success, and six considered it most important. The
only other category with this many most-important references from the interviews was
mathematics knowledge. And while no question on the survey dealt explicitly with caring
about students, perhaps some questions allude to caring — such as designing good
lessons (22), being conscious of different learning styles (6), adapting to a particular class
(10), and believing your efforts have a positive impact (16). During some of the interviews,
though, genuinely caring for students was perceived to be somewhat different from these
ideas, particularly involving the individual: “to make that individual connection with them.”
Elisa mentioned that caring goes beyond lessons, it's more personal, and more difficult:
“It's easier to not care. It's so much easier to be like...| don’t want to talk to any of you. I'm
going to teach you, but [forget] you all. You don’t care so I’'m not going to care.” Likewise,
Julia describes caring for the whole person, not just in the classroom, but outside of it as
well: “Some kids | have are phenomenal people persons, they do well, they speak at our
pep rallies, and different things. And they don’t do as well on tests...but maybe they have
shown progress over the year...I'm kind of a believer in the underdog still, | guess.” This
genuine care for students, in a sense, was expressed by truly having faith in them, by
believing that they all can learn and can succeed. Abby put it this way, “Just so many of
them coming back and saying, you believing in me, | knew | could do [the TAKS test] when

| walked in...It really makes such a difference for them to know you believe in them. And for
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you truly to believe that they can do it.” From the interviews, the notion of caring seemed to
be expressed frequently as part of an effort to get to know every student and in the belief

that all students are capable of learning.

The six participants who explicitly used the word “care” were all female (“trust” and “being
there for them” were the phrases used by the male). Yet lingering behind each reference
was a belief that each individual student was able, and was worthy of a teacher’s time and
effort. Although Caring was not explicitly queried on the survey, a Belief in all students was
partially present in one survey question (17); in particular, it was a belief that the key to
mathematics success was in schools and teachers, regardless of student’ abilities —
evidence of a conviction that all students can learn mathematics. And though the
correlation results from the survey indicate females, significantly more so than males,
agreed with this statement (possibly the fruition of an early gender bias, like that described
by Fennema, Peterson, Carpenter, and Lubinski (1990), where often males were praised for
natural ability and females for effort in the mathematics classroom), the survey responses
should, at worst, be interpreted as teachers agreeing or disagreeing that the key to
students’ success did not lie solely in ability. With an average male response of Neutral —
just two more disagreed than agreed — being unsure if ability is most important to learning
does not rule out the possibility of believing all students are able to learn. Furthermore,
isolating the women'’s responses did not categorize this question as important by either of
the two test statistics. The survey data are less than compelling and inconclusive about
teachers truly holding the belief that all students are capable of learning. Yet the notion was
undoubtedly stressed during interviews. And though females attached the word “care” to

this notion, the male in the interviews used different language to express a nearly identical
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belief in all students. So based on qualitative data from the interviews, while the terminology
Care might not have been described as a significant factor for success, the Belief that all
students can learn was clearly present in the context of the conversations and was seen as

relevant for a successful first year teaching.

Other

The last two attributes reported as being helpful to beginning teachers were Classroom
Management and Collaboration. Neither of these fit neatly into the previous categories,
though they might periodically coincide with them. For example, aspects of Classroom
Management may fit into Personality or Instructional Strategies; Collaboration may relate to

Personality.

The Select group of participants responded on the survey — in a way that the rest of the
participants did not — that their classrooms were conducive for learning, relatively free from
behavioral distractions. Successful Classroom Management was a factor that distinguished
the Select group from the rest of the participants, and was largely viewed as useful for their
accomplishments. The importance of classroom management, as discussed while defining
success, was connected to the ability to have inquiry-based, engaging lessons. Notably,
Engaging Mathematical Activities and Active Student Participation lessons were two other
factors on the survey that differentiated the selected group from the rest of the participants.
Additionally, results from the interviews suggest good classroom management was
regularly connected to successful teaching; the ability to handle a classroom was extremely

important to these beginning teachers. Perhaps, even, it was the factor that allowed for
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Select participants to focus on doing some of the other things that defined success, like

Engaging Lessons or building Rapport.

The results associated with Collaboration, in particular, were surprising. As indicated by
responses on the survey, both groups collaborated frequently enough to distinguish it as
both common and valuable to beginning teachers. And from conversations during
interviews, collaboration and colleague support were regularly mentioned as a key factor to
success for first year teachers: “...you need to have good people to work with to make you
better.” Yet, ultimately, when asked which aspects were most important for secondary
teaching, very few of the Select group participants included collaboration. This result was
somewhat unexpected based on the literature, especially taking into account the difficult
transition that beginning teachers frequently endure their first year. And so while
Collaboration merits being pointed out as an important factor for success, those
participants representing strong first year teachers did not include it as most important. The
members of the Select group did not voice a lack of desire or an inability to collaborate, but
rather expressed a confidence in their own abilities as educators that perhaps made

collaboration important, but not absolutely necessary for success.

The findings from the surveys and interviews, particularly from the Select group of
participants, conclude that Mathematics Knowledge was found to be extremely important;
a Pedagogy of Engaging and Active lessons, as well as some other Practical Tools, helped
establish successful teaching; being Hard-Working, Confident, Flexible, and Believing all
students can learn were prominent traits common to beginning teachers; and Classroom

Management potentially played a decisive role, freeing up time and space to focus on
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teaching. All of these attributes were critical for these secondary mathematics teachers’
ability to achieve success in their first year of teaching — some factors, more so than others,

relating specifically to beginning teachers.

Question 3: To what degree were these significant attributes or experiences
learned pre-program, during a program, or post-program?

Based on the discussion about which attributes were most important and relevant to
beginning teachers for the first year teaching, all participants, particularly the interviewed
group, conveyed that Mathematics Knowledge, Practical Tools to experiment with, an
Inquiry, Engaging, and Active Pedagogy, Confidence, Hard-Working, Flexible and catering
to context, Believing in all students, and Classroom Management deserved mention
concering successful teaching. Collaboration and Previous Experiences feeling comfortable
in front of large groups were also significant based on the survey data. Each of these will be
discussed in the context of when most interviewed participants claimed to have learned

this attribute: Pre-UTeach, during UTeach, or Post-UTeach.

Pre-UTeach

“Teaching is not a science, but an art” (Polya 1971, 101). As expected, many
characteristics that teachers bring to the classroom are inherent parts of who they are.
Teachers have different ways of relating to students, of gaining students’ attention, of
deciding what is fair and just, of communicating, etc. Polya, an influential contributor to
problem-solving in mathematics education, claimed that teaching cannot be reduced to
science — cannot be seen as identifying variables, isolating them, and finding one

conclusion (the best procedures of teaching). Rather, teaching is an art, and the teacher,
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an artist: “each good teacher has his pet devices and each good teacher is different from
any other good teacher” (Polya 1971, 102). Great teachers, like great artists, may have
commonalities with others in their profession, but always bring something innately
themselves; their teaching, their art, comes from within and from nowhere else. In
mentioning some attributes that were frequently learned Pre-UTeach, the aim is not to
discuss the unique traits that inevitably distinguish teachers but rather those more-common

features that potentially unite them.

Both Hard-Working and Believing in all students were important attributes most often cited
as being learned while growing up, Pre-UTeach. These traits were regularly reported as
being acquired through emulating parents and other role models — intriguingly, half of the
interview participants revealed educator parents. These experiences growing up influenced
their approach to teaching and were the dominant reason the Select teachers reported
bringing Hard-Work and a Belief in all students to the classroom. Though teaching is a
difficult profession, working hard cannot be forced upon individuals and believing in all
students cannot be required; yet both represent commonalities to those beginning
teachers in this study that were justified as having had some success teaching. In a country
whose national educational slogan has been “No Child Left Behind,” the belief that all
students can learn seems requisite, though the realities and hardships of teaching
frequently whittle away at this ideal. Keeping optimism and hope for each student requires
a belief and care that these selected teachers reported as vital to their success. Without it,
excuses are easy to come by — to say hypothetically, “it’s not my fault, Johnny just can’t do
math.” It is a belief simply in the possibility that is critical: although it might take hard work

for Johnny (and for the teacher), everyone is ultimately capable of learning the mathematics
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being taught. Hard-Work and a Belief in all students were deemed two important attributes
for success in a first year teaching. And while perhaps related — this belief motivating hard
work as a teacher — the beginning teachers in this study principally report having learned to

replicate these characteristics in their teaching from growing up, Pre-UTeach.

Participants also mentioned having learned some of the Mathematics Knowledge
necessary for teaching during this time period and having had Previous Experiences feeling
comfortable in front of large groups; both were factors for their success. Strong
Mathematics Knowledge, an attribute that merits closer inspection in this study, was at
times reported as being formed predominantly Pre-UTeach. Foundations in mathematics,
learned during teachers’ own schooling experiences, were one important factor for these
participants — though this was definitely not the case for everyone (see heading, Learning
Mathematics Knowledge). The other factor learned Pre-UTeach, significant on the survey,
was having had Previous Experiences feeling comfortable in front of large groups.
Experience in a Leadership position prior to teaching was used as part of the selection
criteria for the interviewed group partially based on this idea and on other characteristics of
good teachers mentioned in research. Noticeably, while leadership experience was
correlated with responses on the survey question regarding such previous experiences
(23), this experience did not contain the full picture. Some people who had previously held
leadership positions responded that they did not feel prepared for being in front of a
classroom by them; none, however, were from the Select group — their leadership
experiences seemingly translated into more ease in the classroom. So the most beneficial
experiences might not be substantiated by holding a leadership position, but by the types

of activities necessary that extend into work specifically preparing teachers for the
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classroom. The Select group of participants found the comfort afforded by such Previous

Experience meaningful to their beginning success as teachers.

During UTeach

On the whole, responses to survey items reflecting on the UTeach program unquestionably
indicated that the program was extremely useful and important not just for the Select group
but also for all participants in the study. Beyond being significant, it was frequently labeled
the most influential period from these UTeach graduates. Such favorable quantitative
responses support undergraduate teacher education programs as places that can be of

great value and worth in preparing beginning teachers.

While a number of important ideas were discussed as related to the UTeach program,
participants most frequently recalled learning various instructional strategies during UTeach:
in particular, Practical Tools to experiment with, and an Engaging and Active Pedagogy.
Most Select group participants mentioned that their experiences during the UTeach
program were the most formative for developing their pedagogy about how mathematics
education should look in practice. They specifically mentioned the beliefs that students
needed to be active participants in their learning (an inquiry or discovery model), and that
students need to be engaged in their learning. Both beliefs were viewed as the most
effective way to have all students learn, though many understood some students were
capable of learning without these things. Because of the effect these strategies purportedly
had on all students — representative of the Select group’s mentality that all students can
learn — these beginning teachers opined inquiry and engaging teaching as an important

attribute for success. Besides this belief, participants also described the period during the
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UTeach program as most influential for gaining Practical Tools to experiment with in
teaching. Many cited specific strategies that the UTeach program had encouraged and
modeled during their university experience. Having a bag of tricks or toolbox to draw from
during the first year of teaching provided graduates with the ability to problem-solve and to
have various strategies to test out as teachers. Another factor frequently credited to the
program (though not specifically asked during the interviews) was Confidence. Erin stated,
“But UTeach definitely made me feel confident about my abilities. | feel like | really was
prepared...| may not know how to do everything, but | can figure it out.” The Select group
felt prepared for the classroom, trusting they had the knowledge and skills to teach well.
Learning both Practical Tools and an Active, Engaging and Inquiry pedagogy during the
UTeach program certainly was described as instrumental to their first year teaching,

perhaps also inspiring confidence in the preparation these teachers had received.

Participants also ascribed during UTeach as an influential period for learning other factors,
namely, Mathematics Knowledge, Collaboration, and Hard-Working. Debates about the
relevance of upper division mathematics courses for secondary teachers will likely never
have definitive answers — this study being no exception. Some of the Select group
mentioned that the rigorous mathematics courses required during UTeach were the
primary reason for their strong Mathematics Knowledge; others were adamantly opposed —
classes like Real Analysis were hotly debated in terms of being relevant for teaching. One
course, however, a UTeach mathematics course referred to as Functions and Modeling,
was regarded by nearly everyone as useful and instructive. While Collaboration was not
expressed as most important to being successful by the Select group overall, a distinction

pertinent to during UTeach warrants making a remark. Those who discussed collaborating
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during the interviews differentiated between Colleague Support and authentic
Collaboration; while many would have tended naturally towards colleagues for support,
they mention being indebted to their time at UTeach for learning to truly collaborate. And
though Hard-Working has already been discussed as being learned mostly Pre-UTeach,
two thoughts conveyed by participants related to during UTeach. The first was that UTeach
instilled a passion for mathematics education that was the real source and foundation for
working hard as an educator; the second was that the program helped distinguish how to
work hard — what the most productive and efficient areas were to focus on for good

teaching.

Post-UTeach

In response to which attributes were learned in the first year(s) of teaching, Post-UTeach, it
is important to remember that a teacher education program cannot, and should not, teach
a teacher everything s/he needs to know before entering the profession. Yet understanding
which of the attributes, reckoned most necessary for success as beginning teachers, are
purportedly learned during the Post-UTeach period is worth reflecting on with respect to

the process of teacher education.

As disclosed by the Select group of participants, both Classroom Management and being
Flexible and Adaptable to Context were important abilities learned predominantly Post-
UTeach. Classroom management was significant to many participants because it opened
other avenues of possibility. Without structure in the classroom, teachers felt limited in their
ability to try new things, to communicate, in essence, to teach. Reported frequently as a

means needed to achieve other ends in the classroom, the Select group maintained —



117

differently from the rest of the participants on the survey — that they were already able to
establish an environment relatively free from distractions. Learning to do so was linked
most frequently with the period Post-UTeach; the actual experience of teaching everyday in
a classroom was the most functional for developing classroom management abilities.
Unsurprisingly, even for faculty in the UTeach program, experience dealing with situations
that arise in the classroom is the best way for a teacher to become a capable authority
figure — it is with good reason that UTeach has incorporated many opportunities to teach in
schools throughout the program. These short classroom experiences, and even student
teaching, however, seemed limited to the participants for developing the ability to manage
a classroom (having responsibility for your own classroom, as opposed to being in
someone else’s, might explain this constraint). Flexibility and catering to a specific Context
were also reported as closely linked to experiences Post-UTeach. While flexibility might
often be considered a characteristic trait, many from the Select group cite being in the real
world of teaching as making them aware of how important flexibility is in teaching —
especially for beginning teachers. Learning how to adjust lessons, assess students’
understanding during class, and deal with discipline issues, all require flexibility. Becoming
skilled at adapting class activities for the particular set of students taught, similar to being
flexible, also required contextual experience in a particular setting. The short duration of
many of the teaching experiences through the program often did not permit the
development of a sense of context; as Rebecca describes, “I came in, taught a lesson,
then left. It's very hard to tailor to their knowledge if you don’t know what they know.”
These two factors, viewed as some of the most important for beginning success as a

mathematics teacher, were largely attributed to the time spent teaching Post-UTeach.
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Other important factors discussed as being related to the period Post-UTeach were
Mathematics Knowledge and Resources. Supplemental to the mathematics learned Pre-
and during UTeach, participants still insisted that a significant amount of mathematics was
acquired Post-UTeach. And though Post-UTeach was mostly viewed as a secondary time
period, participants, nonetheless, clearly indicated that the experience actually teaching the
material was important for developing the necessary content knowledge. The last factor
indicated by the Select group of participants, though only from survey responses,
concerned having adequate resources at their school. Though not mentioned during the
interviews as an important factor for beginning success — nor most important for that
matter — having or lacking adequate resources acknowledges that some success could be

attributed to situations outside the control of the teacher.

As a reflection on teacher education, the significant attributes identified in this study have
been discussed as being learned mostly during specific time periods: Pre-UTeach, during
UTeach, or Post-UTeach. Being Hard-Working, Believing that all students can learn, and
having Previous Experiences that prepare future teachers to be comfortable in front of
others were all described as significant factors for success learned or experienced primarily
Pre-UTeach. That these three attributes, important for beginning teachers to have, were
reportedly learned before a teacher preparation program offers insight into the types of
students a mathematics teacher education program should try to attract or recruit. Also,
the Select participants alluded to learning both the Practical Tools and the Active, Engaging
and Inquiry Pedagogy during UTeach; these instructional strategies that influenced their
success suggest facets, emphasized during the UTeach program, that were advantageous

to these graduates and beginning teachers. Aspects of the program that instilled a
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confidence in and passion for education, as well as facilitated an understanding of
collaboration with colleagues (not just support), also made a significant impact on the
interviewed participants. Finally, learning that good Classroom Management and being
Flexible and Adapting to Context were beneficial for beginning teachers, but were largely
learned Post-UTeach, helps define two areas where specific practicum or internship
components might benefit future teachers. Both factors, being competent managing the
classroom and sensitive to the particular set of students taught, were gained distinctly
through experience teaching — more specifically, long-term experiences teaching.
|dentifying any meaningful ways to incorporate these two ideas into teacher education
programs could help foster those most-necessary attributes for beginning success in

teaching.

Four Other Interesting Themes

Learning Mathematics Knowledge

From the results of this study, identifying a single time period that was common to most
participants for learning the Mathematics Knowledge required for success in teaching
secondary mathematics was difficult. Participants cited all three stages — Pre-UTeach,
during UTeach, and Post-UTeach — for various reasons. A large majority of the content
teachers were expected to teach was covered, to varying degrees, Pre-UTeach — some
having learned it better than others. During UTeach, confidence in mathematical reasoning
and thinking was laid, as well as grounding in theoretical proof-based mathematics. Akin to
Olivera & Hannula’s (2008) conclusions, despite the fact that participants did not always
connect content from their undergraduate mathematics courses and the mathematics

courses they were expected to teach (though many did), nearly all gained confidence in
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their ability to understand the mathematics and answer student questions. And though the
content acquired Post-UTeach was not necessarily new, participants reported an
increasing awareness of the existing connections between various aspects of mathematics
that deepened their knowledge. To form an analogy about the parts of ‘mathematical
knowledge necessary for teaching’ — represented by the real numbers — that are formed
during each time period: integers, which span the real numbers but are not connected,
were learned Pre-UTeach; rational and irrational numbers, which connect the integers and
fill in the holes on the real number line, were learned Post-UTeach; and complex numbers,
which inform both the real number line and knowledge outside the real number line, were

learned during UTeach.

Evidence from this study suggests that one does not need to have been extremely
successful in mathematics before entrance to a teacher education program to become a
successful secondary teacher. Some were always gifted; others, perhaps with latent
mathematical abilities, struggled at various points. All participants in this study, however,
expressed feeling confident in their mathematics knowledge by the time they reached the
classroom. So it is apparent from these beginning teachers that at some point prior to
teaching in a classroom — either pre- or during a teacher education program — future
teachers should develop strong mathematics skills and knowledge. Select participants
debated the merit of mathematics courses required to be a mathematics major, though in
the end, most agreed that, “[seeing] it at a much higher level than [we’re] going to teach
it...J[gave us] background knowledge and confidence [in our abilities].” These courses laid a
foundation for proofs and mathematical reasoning while also providing the foresight

necessary to make teaching decisions based on what is important for further study of the
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subject, e.g. mathematical knowledge at the horizon (Ball, 2009). Referring back to the

analogy, upper division courses delve into the intriguing framework of complex numbers —
perhaps more so than can be expressed by these participants — and allow beginning
teachers to reflect on and make connections between the secondary mathematics
materials taught. Regardless, all three periods were reported to have some influence on
gaining a strong content knowledge; learning and continuing to learn mathematics during

all periods serves teachers well.

Modeling Instruction

Previous classes and instructors are often a source where future teachers learn how to
teach. While not specifically asked on the survey or during the interviews, the frequency
with which UTeach faculty members were mentioned as being influential models of good
teaching warrants special attention. Sowder (2007) describes good modeling of teaching at
the university level, particularly in mathematics courses, as a characteristic common to
quality mathematics teacher education programs. A participant of this study, Abby,

generalizes this for the UTeach program as a whole: “...it wasn’t just here is a bunch of
methods. The more, the further | went into the UTeach program, | realized that they were
using the methods on us. That we were learning in the ways that they were teaching us to

learn. And so | appreciated that and got to see the real impact of inquiry-based learning

and the power it can have because | had been taught by so many lecture styles.”

More specific examples of good modeling from UTeach faculty were evident from student

statements — some, in emotional tears of gratitude towards these influential individuals.
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And so people like Allen Ingles and Garrett Locke at UTeach, not so much...their
classes, but more withessing them teach their classes made a huge difference.
[Elisa]
So, it was just a perfect fit, and so many great professors. Debbie Davis...she is just
so inspiring, and talk about positive, I'm going to cry thinking about her. Her
positive energy, and her belief in her kids. [Abby]
These professors became mentors and models of what good instruction looks like,
reinforcing a pedagogical belief of “...if you understand it, if you discover it, you'll remember
it, you'll retain it.” The statements made by UTeach faculty frequently “[rang] in [their] ears”
throughout the first year teaching. Some participants, though, did mention frustrating
experiences with professors in the mathematics department because of the traditional
model of instruction frequently used, “The math courses at UT were very lecture, just
lecture-based for most of my teachers” [Abby]. However, one UTeach professor also
teaches some of the upper division mathematics courses (on top of the specific UTeach
mathematics courses). His influence and model teaching made a large impact on many
graduates, including Ali: “| learned a lot from the Moore method. That collaboration, | had
never been taught that way.” Elisa also mentioned that his approach to teaching
mathematics courses always included an educational aspect, “it was a Modern Geometry
class...But of course, he implemented his Allen Inglesness of it...Because he’s always
thinking...How can you change this into teaching?” Recounting another pivotal moment,
Elisa recalls,
And | sat down, and Allen Ingles goes up there and he’s like, how do you expect
your kids to care if you don’t come up here and you don’t show them...this should
be the most exciting thing you have ever seen...How do you expect your kids to
care if you're not giving off that vibe...And so whenever I'm in a bad mood, | just
have this flashback of Allen Ingles...”Guys, look at this! Isn’t it cool!”

Often, such modeling is the most effective and influential way to develop good teachers.

Such an overwhelming theme established during the interviews deserved description: that
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professors in the UTeach program played a significant role in shaping these beginning
teachers’ paradigms of good mathematics instruction. Many of the attributes deemed
significant by participants in this study: Hard-Working, Believing in all students, Enthusiasm,
Engaging and Inquiry pedagogy, Passionate and being Flexible, were modeled during their

teacher education training.

The Teaching Experience lllusion

Concrete experiences and time spent in the classroom Post-teacher education are
frequently mentioned by teachers as the most important influence for developing teaching
abilities. Results from Wilson, et al. (2005) show support for this tendency. Survey
responses on this study, particularly to question 28, reveal a comparable response; many
participants believed that experiences Post-UTeach were most influential for gaining the
abilities of a successful mathematics teacher. Despite these survey responses, however,
time spent during the interviews discussing the factors needed for success in greater detail
challenges this idea. Many more pertinent attributes were reported as being developed and
learned Pre- and during UTeach than Post-UTeach. As further evidence of this
incongruence, some of the individual responses on the survey from the Select group
conflicted with their respective interview reports. Teachers have a tendency to answer that
experience teaching itself is the most influential period, although as evident from this study,
perhaps a lengthier discussion would draw out the importance of other experiences

regarding the process of learning to teach.

As with learning most things, learning to teach has two components: envisioning what it

looks like and then doing it. Riding a bike, for example, requires properly visualizing that
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pedaling comes before steering; steering while stationary is unproductive. Without accurate
understanding of this process, learning to ride a bike becomes exponentially harder. And
while there is no substitute for the actual practice of riding a bike, the concrete, tangible
experience of ‘doing’ works in tandem with ‘correct understanding’; both aspects, proper
envisioning and doing, are necessary for learning to ride a bike. Similarly, the results of this
study — concerning beginning teachers learning to teach — include both proper visualization
of teaching and practice as essential in the process. Interestingly, during UTeach was
reported as the most effective period for instilling in participants a vision of what it looks like
to teach; learning to ‘do’ seemed to be split between some traits gained Pre-UTeach and
some others acquired though experience teaching Post-UTeach. These results hint at the
importance, not of practice in the classroom, but of the other periods and experiences that
were influential for shaping perspectives about good teaching. Teachers frequently tend to
attribute their knowledge to time spent practicing teaching, Post-teacher education
program. Yet this overlooks the importance, possibly the more important aspect, of the
time spent envisioning what it looks like to teach well. This is true of other things as well.
Learning to ride a bike is attributed to practice, practice, practice; the significance of
picturing what it looks like to ride a bike is often disregarded. And so while teaching will
continue to transform and become solidified through experiences in the classroom, having
a proper foundation, knowledge, and vision of teaching — often perceived as less important

— can be just as critical to success.

Matching up Factors for Success with Definition
One other potentially interesting result included the emergence of a relationship between

indicators of success and factors for achieving success. The first part of the discussion
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focused on defining indicators of a successful first year teaching, while the second asked
participants to identify factors that they felt helped make them successful. Throughout the
interviews for this study, these two parts were posed as if unrelated. Once a final list of the
attributes deemed most important for success was formulated, the teachers were asked to
identify any relationship they felt existed between their list of successful factors and how
they defined success. While establishing this connection was not the primary purpose of
this research, the attributes many of the participants named as most important were
noticeably related to their definitions of success. To further elaborate, Abby defined
success as: Owning the Curriculum, Rapport, and trying Various styles of teaching. The
attributes she described as most influential to her success were: Confidence in Content
Knowledge, Belief in all students, and a Bag of Tricks to experiment with. Clearly, these two
lists correspond, since Confidence in content knowledge helps with Owning the curriculum;
a Belief in all students helps gain Rapport; and a Bag of tricks helps with trying Various
styles of teaching. Other teacher’s definitions and attributes of success, while quite different
from this example, similarly matched very well: the attributes deemed most important were

truly applicable to their respective definitions of success.
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Chapter VI

CONCLUSION

Summary

Recent graduates from the UTeach program at the University of Texas at Austin were
contacted to participate in an exploratory, empirical research study addressing beginning
mathematics teachers and success, particularly reflecting on teacher education
experiences. The three research questions dealt with how beginning teachers defined
success in a first year teaching secondary mathematics, what factors they would attribute
to achieving success, and when those factors were learned or experienced. Graduates with
either one or two full years of teaching experience (n=49) were invited to respond to an
online survey; a sub-group, selected based on desirable criteria, was also interviewed. In
particular, this Select group, identified based on recommendations from university teacher
educators regarding quality pedagogical content knowledge, on strong mathematics
knowledge demonstrated by their undergraduate math GPA, and on leadership experience,
was regarded as a rich sample concerning beginning success in the classroom. A total of
37 graduates participated in the survey; eight were identified by the selection criteria and
also interviewed. References and comparisons between the two groups from survey and

interview results were consulted when appropriate in responding to the research questions.

The survey instrument was developed bearing in mind a number of influences — a review of
pertinent literature, colleagues, local experts, and pilot study participants. The literature
helped identify possible ways to define success, as well as a theoretical framework for

important attributes cited to facilitate successful teaching. These ideas affected the



127

formation of the instrument; then local experts, collaborative colleagues, and pilot study
participants helped validate the clarity of the questions and the comprehensiveness of the
survey. To supplement these quantitative data, the Select group was also interviewed. The
interview process expanded on the ideas from the survey and allowed more details to be
discussed in order to better understand answers for each of the three research questions.
In particular, due to the criteria used to nominate them, responses from members of the
Select group about success in the classroom are of particular interest. Using both
guantitative and qualitative means in the study strengthens the conclusions, as responses

in one setting were reinforced through responses in the other.

In order to understand when beginning secondary mathematics teachers report learning
those attributes most important for success in teaching, it is necessary to grasp two things:
how they define success, and what attributes they deem most important. Therefore, to
address the question of when, this study began by answering how success is defined and
achieved by beginning teachers. Then, conclusions about when particular common
attributes for achieving success are primarily learned — pre-, during, or post-program —

were made, shedding insight on certain aspects of mathematics teacher preparation.

Conclusions

Question 1: How do beginning mathematics teachers define “success” in regard to their
first year teaching?

Answers on the surveys and during interviews suggest that beginning teachers believe first-
year success can be indicated by: having a Good Classroom Learning Environment,

creating Engaging Lessons, maintaining a belief in Growing Professionally, and having
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Good Rapport with students. These indicators were described consistently as most
important — more important than any test scores, productive collaboration, positive
feedback, or use of assessments for differentiation. Creating Engaging Lessons and having
a Good Classroom Learning Environment were unanimously identified as the best
indicators of success for beginning teachers, and were also strongly related statistically and
during the interview process. Participants conveyed that implementing engaging lessons
was dependent on a good classroom environment, and that engaging lessons also helped
create that good learning environment. While the participating teachers likely had varied
success doing so, these two were seen as the most important ways to determine
beginning success in a secondary mathematics classroom. The remaining two most-
important markers from this study, a desire to Grow Professionally and Good Rapport with
students, in some compelling ways might also be particularly relevant to beginning
teachers. The difficulties in establishing the appropriate balance between friend and
authority figure for Good Rapport (and, perhaps, a Good Classroom Learning
Environment), as well as how critical the first year of teaching is in developing a desire and
passion for education that incites a belief in Growing Professionally, possibly set these two

aside as especially important for first year teachers.

The framework for how beginning teachers defined success in this study revolves around
feeling comfortable — in the classroom, with students, and with being a teacher. Explicitly, it
entails ease with Classroom Management and having some success with Engaging
Lessons; gaining Rapport with students; and having the desire to continue teaching, and to
Grow Professionally. The expectation of beginning teachers was never perfection, but

rather “making it through” with a good overall feeling from a first year, accompanied by the
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drive to continue improving in future years. Grouping the eight listed attributes according to
the degree of control held by an individual, as opposed to those influenced by outside
sources, the beginning teachers preferred those mostly within their realm of influence.
Engaging Lessons, Good Classroom Learning Environment, and a belief in Growing
Professionally are all indicators that are almost entirely up to the individual to control and
manipulate; Good Rapport with students is partially related to the individual and partly
controlled by others. Further attributes, like Good Student Test Scores and Positive
Feedback, are mostly outside the control of an individual. Thus, focusing inwardly — on
those indicators not as dependent on others — appears to determine what is manageable
for beginning secondary teachers with respect to their definition of first year success in the

classroom.

Question 2: To what factors or experiences would beginning mathematics teachers
attribute the success of their first year teaching?

The Select group’s responses to the survey and interview questions regarding various
factors or experiences that helped them be successful are particularly significant. The
guantitative and qualitative data from this group reveal similar conclusions concerning the

most important attributes for achieving beginning success in the mathematics classroom.

Overwhelmingly, all participants viewed Strong Content Knowledge as a necessary
attribute for good secondary mathematics teaching. Nearly every question on the survey
discussing different aspects of content knowledge was identified as important; within the
interviews, content knowledge was ranked a most-important indicator by virtually all of the

Select participants. And while some debated the depth and breadth of knowledge
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required, nearly everyone acknowledged that higher-level mathematics courses required for
their major at least bolstered their confidence with secondary material and their own
mathematical reasoning ability. Such strong content knowledge also assisted their learning
of mathematics during the first year of teaching, since an even deeper understanding of
each concept was necessary in order to consider how best to present and engage

students in the material.

Various instructional strategies for the classroom were identified as important attributes for
beginning teachers to have for success as a secondary mathematics teacher. These
instructional strategies incorporated pedagogical beliefs about how mathematics teaching
should happen to facilitate learning, as well as practical tools for the classroom. That
students should be Active Participants in the learning process and should be given
Engaging Mathematical Activities were espoused as important beliefs to guide success.
Having various instructional strategies to draw from, a bag of tricks so to speak, like various
Questioning Strategies, Heuristic Hints, Adapting to Context, and Technology were tools
that helped students engage and be active in the learning process. Interestingly, while all
participants found these practical tools useful, it was only the Select group of participants
that valued the theoretical or pedagogical beliefs about actively engaging students. This
division potentially lends further insight into success, because the ideas considered
valuable by the whole populations of beginning teachers were mostly practical tools to
employ, whereas those nominated as strong beginning teachers also appreciated the

underlying beliefs driving good instruction.
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The other attributes found by the results of the study deal partly with aspects of personality.

Specifically, being Hard-Working, Flexible, Enthusiastic, Confident, and Believing in all
students and oneself as a teacher (Efficacy) were seen as valuable aspects of success. This
list, notably perhaps, does not include the attributes most effective for individual teachers;
rather, it represents those common features portrayed by most of the beginning teachers.
Many of these qualities — like working hard, believing in students, and being confident —
undoubtedly help with creating engaging lessons, having a good learning environment, and
gaining rapport with students, which were all important indicators of a successful first year
of teaching. Although some of these might be specific to beginning teachers, like the
necessity of being Flexible in a first year of teaching, many are traits that teachers likely

should have throughout the duration of a career.

Lastly, Classroom Management and Collaboration were also described as influential
attributes for success, but conceivably were differentiated between the two groups. The
Select group of participants indicated on the survey, more so than the rest of the
population, that they already had some ability to foster a learning environment relatively free
from distraction. The view that Collaboration was significant for success also had the
potential to be split between the groups, because, while both groups responded that it was
important, many of the Select participants did not identify it as most important for success;
this group articulated enough confidence in their own abilities as teachers that

collaboration, while useful, was not absolutely essential.

Question 3: To what degree were these significant attributes or experiences learned pre-

program, during a program, or post-program?
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Lastly, Select group participants discussed the significant and most-important attributes
found from the second research question, and gave an account for when each was
learned: Pre-UTeach, during UTeach, or Post-UTeach. And while exceptions for individuals
occur, the summary of findings discussed are those that most participants had in common

for reporting when these important attributes were primarily learned.

Those attributes most commonly described as being learned through experiences growing
up, Pre-UTeach, were: being Hard-Working, Believing that all students can learn, and
having Previous Experiences in front of others. Since teaching places a large amount of
responsibility on the individual teacher, who is often solely in charge of the quality of
classroom instruction with little influence from outside sources, the personal motivation to
work hard is crucial. Also, getting to know and caring for each individual student, while
demanding, is an important ideal to strive for because it demonstrates the teachers’ belief
that all students have the potential to learn and to succeed. Lastly, being prepared by
previous opportunities to lead a class of students assists beginning teachers with their
transition into the role of teacher. All of these characteristics were most frequently
attributed to parents, personal values, and participants’ own experiences in schooling

before entering a teacher preparation program.

From their time during the UTeach program, the population in this study reported feeling
very prepared with both Practical Tools to experiment with in the classroom (like
Questioning Strategies, Heuristic Hints, Adapting to context, and Technology), and
embedded pedagogical beliefs about Active and Engaging teaching (tangible through a 5-E

lesson model imposed by the program). Throughout the program, participants were also
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forced to collaborate with peers, not just lean on them for support, which provided these
teachers with insight into the potential benefits of collaboration. And frequently, master
teachers and professors in the program were perceived as modeling quality instruction and

igniting passion in these beginning teachers.

Those attributes assisting with success primarily identified as being learned while in the
classroom teaching, Post-UTeach, were: Classroom Management, and being Flexible and
Adaptable to Context. While classroom teaching experiences were a part of the UTeach
curriculum, both of these qualities — valued by these beginning teachers — were more often
learned while teaching in the classroom, Post-UTeach, than during the preparation
program. Acquiring these abilities evidently required more long-term experiences teaching,
where teachers were able to realize the potential to manage a classroom and were
afforded time to think about contextualizing and being sensitive to the particular students

being taught.

Recommendations

Several considerations might be of interest to those undertaking studies similar to this one.
Selection of the population used for this study was of some concern. As is evident from the
current replications and even mention by President Obama®, the UTeach program has
done a respectable job in preparing its future mathematics and science teachers.
Particularly for this study, having participants from a program with a good reputation might
skew the reports regarding the most influential period for acquiring attributes of success

toward the time during UTeach. While such a bias was not evident from the results of this

- http://www.whitehouse.gov/the_press_office/Remarks-by-the-President-at-the-Department-of-Education/
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study, paying attention to the population is important for understanding and interpreting
data. Collaborating simultaneously with other researchers who are studying different
populations is advised to combat potential limitations of individual populations and to
further generalize and compare results for any broad similarities of interest. Also, the
selection process for identifying teachers with some initial success in the classroom could
be further developed, based on some of the limitations of this study. Because faculty from
the UTeach program primarily nominated the Select group of candidates, a bias towards
those students who closely align their beliefs, goals, and philosophies with those of the
program might be present. While this issue can never be entirely resolved, since identifying
successful teachers requires a subjective decision to some degree, other impartial
indicators, such as additional observers (like students, administration, parents) or test
scores could be consulted to improve the nominating process and limit a potential bias in
future studies; introducing a point scale system in these various areas for selecting

participants might be beneficial.

In relation to the instruments used for this study, two connected recommendations arise.
First, the survey questions could be expanded to include some extra demographic
information, as well as some additional factors that might be influential for success.
Demographic information, such as age, ethnicity, type of school, and courses taught —
which were not included in this research — could be incorporated on expanded versions of
the survey and might improve the ability to compare results. A few attributes mentioned
during the interviews were not included on this survey and could be incorporated to make
sure a more comprehensive list of potential factors for success was being evaluated.

Second, every survey item for this study was used to address one specific idea, which
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limited the ability of the researcher to check for any misreading or inconsistency in a
participant’s responses. Adding other questions aimed to measure the same idea or
concept could enhance the survey design as a whole, creating strands or factors that could
be identified using a Factor Analysis test of the instrument. Having second and third
questions would further establish the consistency of participant’s responses regarding the
factors deemed helpful for success. Along with Factor Analysis, more accurate results for
other formal statistical tests of reliability, like Cronbach’s alpha coefficient, would strengthen
the quantitative results. To use such tests would require a much larger sample than the one
used in this study but would be advised for similar future studies to improve upon the

validity of the instruments and results.

Some parts of the study offer lessons for professional educators and teacher educators.
The time periods discussed in this study, that delve into when beginning mathematics
teachers report learning those attributes that were significant in helping achieve their
success, were centered around teacher education as a means to reflect on how this
process affects beginning teachers. Understanding that Hard-Work and a Belief in all
students are characteristics common to teachers with some beginning success, and are
often instilled in people before a teacher education program, gives educators something
valuable to look for when recruiting candidates for teacher education programs. Similar to
the way that Teach for America or the Singapore Ministry of Education are highly
competitive and quite thorough in determining who is admitted to their program,
mathematics teacher education programs might seek such qualities as a good starting
point for training highly-qualified secondary mathematics teachers. The finding that both

Practical Tools and Educational Theory, in the form of an Active, Engaging, and Inquiry
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Pedagogy, typically were learned during UTeach communicates that practice, practical tips,
and theory are important for teacher education programs to communicate and model in
their instruction. Moreover, it seems that those having the most success as beginning
teachers did not leave with just Practical Tools to employ, but also — through faculty
passionately advocating ideas about good mathematics teaching — were imparted with a
conviction of Pedagogy that shaped their teaching. This study found that both are of
significant value and worth in the eyes of beginning teachers, and potentially influence their
success in the classroom. Finally, addressing that Classroom Management and being
Flexible/Adaptive to Context were qualities most frequently learned Post-UTeach
establishes the need to consider incorporating practicum or internship experiences that
prepare students to learn — or that at least begin the process of developing — these qualities
during the course of a teacher education program. Both feeling comfortable managing a
classroom and being sensitive to a particular set of students are factors gained distinctly
through long-term experiences teaching. Affording future teachers the chance to create
lessons that are of interest to different types of students and are geared towards various
learning styles might be productive. Additionally, to create, or role-play, various disciplinary
situations might also benefit future teachers. All of these factors, most significant for the
beginning success of mathematics teachers, are important to study and to learn more
about so that educators become knowledgeable about how to teach and instill these core
ideas throughout a teacher education program — since they serve beginning teachers

particularly well.

Other aspects of the study give recommendations for further research. Obtaining high

quality teachers for secondary mathematics and science has been described as a national
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priority; further study needs to be done on how best to make progress. In addressing
several limitations of the study as conducted, as well as some of the possible implications
of the research, this study suggests a number of potentially fruitful avenues to further

research.

To better understand the input from beginning teachers on defining success, and which
attributes are most useful for a first year of teaching, parallel studies should be conducted
on the various types of teacher education programs — undergraduate programs, graduate
programs, and alternative certification programs. Completing small studies on other
programs and comparing their results would be one way to further generalize answers to
the stated research questions. Broader analyses might also be conducted by: using the
network of 20 UTeach Institute universities; identifying other collections of preparation
programs; making international comparisons; or controlling for various types of teacher
education programs. All would be ways of expanding the ideas of this research into larger
studies. Doing so would require two things: careful study of the survey instrument — where
Factor Analysis and a more complete Cronbach’s alpha value could help further strengthen
the validity and reliability of the instrument — and additional research into the best selection

process for identifying the most successful candidates.

Further research questions and agendas could stem from a few results of this study.
Counter to the growing national trend of using value-added measures of student test
scores as a component of teacher evaluations and pay, the beginning mathematics
teachers of this study did not value good student test scores as necessarily indicative of

successful teaching. Further investigating if this phenomenon is limited to beginning
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teachers or is representative of the teaching workforce, regardless of experience, is
important. And if veteran teachers do grow comfortable with student test scores being
used in the evaluation of teacher performance, at what point in a teaching career does this
mentality shift occur? Understanding how and why teachers — as opposed to researchers
and policy-makers — view success in the classroom the way they do should impact

practices and policies that determine accountability measures in education.

Another question could be studied in regard to beginning teachers’ views on mathematics
content knowledge. During the interview process of this study, a likely connection between
the level of secondary mathematics taught and how much of the content knowledge that
teacher reported as necessary presented itself. To investigate more thoroughly how the
level of mathematics taught by beginning teachers influences their report of the necessity of
strong content knowledge and when that content knowledge was acquired, additional data
could be included on the survey or extra questions incorporated into the interview process.
Understanding how beginning teachers value the strength of their content knowledge, and
what types of mathematics courses and instruction are most influential for various levels of
secondary teaching, is an important question in its own right that warrants additional

research

Additional research might branch off to better understand any other important factors that
could be considered in recruiting candidates into the field of mathematics education, and
how to better facilitate this process. While some programs in the United States have
stringent admissions processes (like Teach for America), by and large, the field of education

has not been in a position to decline interested applicants. As education gains attention
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and various incentives attract highly qualified candidates to the profession, the ability to
identify characteristics of beginning candidates that will translate into a successful transition
to teaching — like Hard-Working, Believing in all students, and Previous experiences feeling
comfortable in front of groups — will be important work. Research into recruiting practices
and policies may hold considerable weight in the future. Also, more research about the
best common ways to teach and instill both Practical Tools (to ease the transition to
teaching) and Pedagogical beliefs (to envision what mathematics teaching should look like)
should be conducted and evaluated to improve the training process for beginning teachers.
In addition, further study about whether it is possible or necessary to incorporate
Classroom Management skills and ways to Adapt to different Contexts into teacher
education programs might help inform decisions that benefit future teachers.
Understanding in detail the types of experiences and activities that best lend themselves to
learning about classroom management and contextualizing curriculum could improve the
teacher education process and smooth the transition into teaching. Preparing confident
and informed teachers for success in the classroom, in all it entails, is important work and
has the potential for considerable research to be conducted to inform the practice of

training highly qualified teachers.

Beginning teachers give valuable insight into the profession of teaching, as well as the
process of teacher education. From this study, an understanding of how beginning
teachers, potentially as opposed to other teachers, define a successful first year of teaching
mathematics, as well as a glimpse into which attributes were most helpful for achieving
some success in the classroom, has been gained. The participants also reported on when

they believe specific attributes for their success were primarily learned as a reflection on
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teacher education. From the vantage point of beginning teachers in this study, insights into
the profession of teaching and reflections on the process of teacher education offer

substance to the conclusions drawn and leave questions requiring further discussion.
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Appendix A
Survey

5"“ HeVUIvVeYy Research in Mathematics Teacher Education

Thank you for your willingness to participate in this research survey geared to identify when
beginning teachers report learning the attributes that helped them be a successful beginning
mathematics teacher. You will be asked to fill out an online survey about your classroom
practices and reflection on your teacher education program. Please be thoughtful in your
responses to the survey items, as your participation will take approximately 15-20 minutes.

The results of the study will be used for the researchers dissertation and any publications or
conference presentations that follow from this research. Participants will be asked to give
names and addresses to identify participation in the research for remuneration purposes
only. Names, asked for on the online survey, will be replaced by numerical codes for further
analysis of survey results. To protect the identity of participants, no mention of names will be
used in any publication or presentation of this research.

If you have further questions regarding your participation in this survey, please feel free to
contact the researcher.

Nick Wasserman

nhw2108@columbia.edu

512-422-0510

PhD Candidate - Columbia University, Teachers College

Demographics

Name

Mailing Address

4.0 3.5-4.0 3.0-3.5 2.5-3.0 under 2.5
Overall College GPA : : :, :, :
College Mathematics 2 e e ' e

' Yes

Prior to teaching have you held some sort of leadership position in a club, group or organization?

' No

Section I

What would indicate that a teacher's first year of teaching mathematics was a successful one?
Label the following attributes as most important (1), important (2), to least important (3). Each entry should be a
1, 2, or 3, with the most important tier receiving 1's, next tier receiving 2's, and last tier receiving 3's.

Only numbers may be entered in these fields
Total of all entries must not exceed 18

Total of all entries must be at least 13
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Using assessments to cater to all student learning needs

Creating and implementing engaging lessons for all students

Participating in productive collaboration with colleagues

Having good rapport with students

Positive feedback on your teaching from colleagues, administrators, students, etc.
Good student test scores relative to the school average

Good classroom learning environment — including discipline management, student
participation, etc.

A belief in yourself as a teacher to grow professionally

Total:

o|lo|o|o]|] ol o] o

o

In response to the previous question, is there something else you would like to include as most important (1)? If

so, please describe (otherwise leave blank).

Section II

Please respond how frequently you do the following statements.

Less than once a More than once

Month Monthly Once a Week a Week

You engage students

in thought provoking
activities that involve ) ) e
mathematical - o b
reasoning and/or
problem solving
You use current
technology to
enhance students’
learning
You collaborate
and/or co-plan with
other teachers on
teaching, learning,
and student
assessment

You find time for
yourself to reflect on
teaching, learning,
and/or student
assessments

@)
O
O

(@)
O
O

O

You are conscious of
students' different
learning styles and
utilize differentiation
techniques to teach
all types of learners

O
O
O

O

O

O

Daily

O

O

O

O
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You facilitate
classroom
discussions where
students actively
participate in the
learning process as
opposed to primarily
teacher-presented
information

You minimize student
participation during
class due to various
pressures such as
time constraints of
curriculum, etc.

You directly give
answers when
students have

questions, as
opposed to giving
hints aimed towards
helping students
solve the problem
themselves

You pay attention to
the particular class of
students that you
teach while planning
lessons,
incorporating ideas
that would be of
specific interest to
them

Never

@

O

O

O

Rarely

O

O

O

Section III

Frequently

O

@)

®

@)

Always

O

O

Do you agree/disagree for the following statements?

You feel confident in
your mathematical
knowledge to answer
student questions
that come up during
class

You are not able to
provide justification
for why you teach
certain mathematical
concepts or ideas

You are a confident
problem solver, able
to solve novel
problems

You know the state
standards and
assessments in your
subject area that your
students are required
to know

Your classroom is
conducive for
learning, free from
behavioral and other
distractions

Strongly
Disagree

S
"/

O

O

Q

Disagree

S
"/

O

O

O

O

Neutral

S
A

O

O

O

O

Agree

~
~/

O

O

O

O

Strongly Agree

"
N

O

O

O
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You believe that your
efforts as a teacher
have a positive
impact on students
and/or student
achievement

You believe the key
to success in
mathematics is
primarily in the
abilities and/or
backgrounds of the
students as opposed
to the quality of the
teachers and schools

You view yourself as
a person who has
something to
contribute to
education, dedicated
to growing and
learning as a
professional

You are not well
organized when it
comes to teaching,
grading, planning,
etc.

You bring an
enthusiasm,
dynamism,
excitement and
interest daily for the
mathematics you
teach and how you
present it in your
classroom

You are flexible and
adaptive in your
teaching —
comfortable making
decisions at the last
moment based on
what has actually
happened, versus
what was planned to
have happened

You design lessons
with methods to
assess their
effectiveness based
on clearly stated
objectives

You have had
previous experiences
or jobs outside of
teaching that have
helped you feel
comfortable in front
of large groups of
people

You do not have
adequate resources
at your school,
department, and in
your classroom

Strongly
Disagree

P
—’

O

O

O

O

O

O

O

O

Disagree

7~
.

@

@)

@

(@)

@)

@)

@)

O

Neutral

)
—’

O

O

O

O

O

O

O

O

Agree

~
-’

@)

O

@

©

O

O

O

O

Strongly Agree

7~
N

@)

@)

@

@

@)

O

o

@)
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Strongly
Disagree Disagree Neutral Agree Strongly Agree
You are currently e ' 2 M s
satisfied with your job -t St bt beond -

Answer the following in regard to the UTeach Program.

Strongly
Disagree Disagree Neutral Agree Strongly Agree
The UTeach program
prepared you well to )
succeed in teaching et
mathematics

Your personality and
experiences growing
up were more
influential in you
becoming a
successful
mathematics teacher
than the UTeach
program

You gained more
abilities and
awareness after
completing the
UTeach program
about being a
successful
mathematics teacher
than through the
program

— — S —
N L S A

O
O
O

@
O

O
O
O
O
O

Pre-UTeach During UTeach Post-UTeach

Which period in your

life was most
influential in shaping N
your model of good et
mathematics
teaching?
During which period
in your life was the
mathematical
knowledge learned
most relevent to the
mathematics needed
for good teaching?

Look back at your
rankings from Section
|. Which period of
your life prepared you
most to be able to do
those things that you
selected to best
define success in the
first year of teaching?

— ~
L o’

O
O
O

[Exit and clear survey] ("Load unfinished survey\(Resume later ) [ Submit




Appendix B
Study Variables

Survey Items listed by Study Variable
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ltem # |Study Variable

1a Assessments for Differentiation
1b Engaging Lessons

1c Collaboration with Colleagues

1d Good Rapport

1e Positive Feedback

1f Good Student Test Scores

19 Good Classroom Learning Environment
1h Growing Professionally

1i

2 Engaging Mathematical Activities
3 Technology

4 Collaborate

5 Reflect

6 Differentiation

7 Teacher-Centered Instruction

8 Active Student Participation

9 Heuristic Hints/Questioning Strategies
10 Contextualize

11 Confident in Mathematics

12 Depth and Breadth of Mathematics
13 Problem-Solver

14 Knowledge of State Standards
15 Classroom Management

16 Efficacy

17 Belief in All Students

18 Grow Professionally

19 Organized

20 Enthusiasm

21 Flexible/Adaptable

22 Assess Lesson Objectives

23 Previous Experience

24 Resources

25 Job Satisfaction

26 UTeach

27 Pre-UTeach

28 Post-UTeach

29 Model of Mathematics Teaching
30 Mathematics Knowledge

31 Achieving Success




Survey ltems listed by Strand:
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Strand

[tem #

Variable

Knowledge for Mathematical Tasks

Engaging Mathematical Activities

11

Confident in Mathematics

12

Depth and Breadth of Mathematics

13

Problem-Solver

14

Knowledge of State Standards

30

Mathematics Knowledge

Role in Discourse

Teacher-Centered Instruction

Active Student Participation

Heuristic Hints/Questioning Strategies

21

Flexible/Adaptable

29

Model of Mathematics Teaching

Learning Environment

1b

Engaging Lessons

1d

Good Rapport

19

Good Classroom Learning Environment

15

Classroom Management

17

Belief in All Students

Tools to Enhance Discourse

Technology

Differentiation

Heuristic Hints/Questioning Strategies

10

Contextualize

24

Resources

Analysis of Teaching and Learning

1a

Assessments for Differentiation

1e

Positive Feedback

1f

Good Student Test Scores

Reflect

21

Flexible/Adaptable

22

Assess Lesson Objectives

Personality

19

Organized

20

Enthusiasm

23

Previous Experience

Beliefs

1h

Growing Professionally

16

Efficacy

18

Grow Professionally

Colleagues

1c

Collaboration with Colleagues

Collaborate

Current Job

24

Resources

25

Job Satisfaction

UTeach preparation

26

UTeach

27

Pre-UTeach

28

Post-UTeach

31

Achieving Success
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Appendix C
General Design for Interview Process

First part is a semi-structured interview revolving primarily around the first and second
research questions about success and attributes that were helpful in achieving that
success. Second part is a discussion that elaborates on the ideas highlighted by the
teacher as most important and that focuses more explicitly on the third research question:
to what degree was a particular attribute learned pre-, during, or post-program.

Driving Questions

Reflecting specifically on the first year of teaching, and thinking specifically about some of
the markers that determine success — not necessarily those things that cause or help
achieve success — but rather the indicators by which one could measure success, explain
the top three choices you made to Part | on the survey. Would your response to Part |
change now based on our conversation? Now, are there other ways that you might define
success in the first year of mathematics teaching?

Do you feel like your definition of success would look different for a first year teacher as
opposed to a 5" or 6" year teacher? If so, explain.

Do you feel that professors from your teacher education program or other
“experts/researchers” would define a successful first year differently than you have? If so,
how do you think they would define it?

As you reflect back on the first year of teaching, take a few moments to think about what
factors or attributes you believe were significant for you in achieving success. Name the top
three.

Are there qualities about your mathematics knowledge that you believe help you achieve
success? About your pedagogy for mathematics teaching - beliefs about how students
learn and how teachers should teach? About your personality or the way you teach and
relate to students?

We now have discussed a few of your own ideas about what caused success, and some
other ideas including content, pedagogy, and personality. Take a moment to really think
about which ones you believe were MOST important to your success (try and limit it to 5 or
less). How did this factor help you achieve success? Why is it most important in your
opinion?

Are these the factors that helped you achieve success in the way you defined success
earlier?

For each of these most important factors, explain more in depth how you acquired this
attribute, citing specific memories or events that were influential. Where during this process
do you feel you really developed this skill well — pre-, during, or post-program? Why do you
feel this is when you learmed this skill? Are there any other times where you feel like you
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learned this skill? If so, when? Were there any major events associated with learning this
skill? If so, when did they occur?

Are there any experiences that you remember growing up that perhaps have positively
influenced how you teach? How did your growing up influence your beliefs about teaching?

How influential was your program on your mentality, mindset and beliefs as a teacher?
What specifically did it instill in you that you believe has been helpful in your teaching?

How have the school and/or colleagues you have taught at/with positively or negatively
influenced your teaching? Has your mentality or beliefs about teaching changed since you
have entered the classroom as a teacher?



Appendix D

Interview Coding Framework
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Strand

Code

Description

Knowledge for
Mathematical Tasks

Strong General
Content Knowledge

Strong academic background in
mathematics; solid content foundation
both in scope and depth

Strong Specific
Content Knowledge

Strong mathematics knowledge specific to
courses taught; confident when
approaching curriculum; at ease answering
all types of student questions

Broad Knowledge of
Curriculum

Strong grasp on all HS mathematics
curriculum; for topics taught, understands
implications for future mathematics study;
mathematical knowledge at the horizon

Communicating
Mathematics

Ability to easily explain mathematical
concepts to students in the classroom

Problem-Solving

Ability in mathematical thinking and
reasoning; comfortable approaching and
solving novel mathematics problems

Connection to State
Standards

Able to relate curriculum to broader State
standards; knowledge of standards for
courses taught

Mathematical

History of personal struggles learning
mathematics; informs approach to

Struggles teaching mathematics
Guiding discussion; involving all students in
Facilitate the learning process; answering teacher
questions; groups or whole class
Directly explain concepts; passive learning
Lecture . .
I and note-taking; memorization
Role in Discourse . .
. Assigns practice problems and checks for
Practice Work o S
understanding; groups or individuals
Willing to change instruction at the last
Flexible minute based on perceived student needs
or other circumstances
Able to effectively control discipline issues;
Classroom . o "
routines and structures to facilitate positive
Management

Learning Environment

learning environment

Engaging Lessons

Making content relevant to students;
students are engaged in activities;
mathematics presented in engaging way

Inquiry Lessons

Students exploring concepts; discovering;
making conjectures; collaborative group
work

Belief in all students

Evidence of expectation and belief that all
students are capable of learning
mathematics

Ownership of
Classroom

Students have input in classroom routines
and curriculum; student work posted
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Tools to Enhance
Discourse

Experimenting with
teaching

Importance placed on varying up styles of
teaching; trying new approaches and
methods; trial and error

Toolbox

Bag of tricks; toolbox; having a variety of
resources to draw from when teaching

Contextualize

Tailoring lessons to particular population
taught; culturally relevant and interesting

Differentiation

Tailoring lessons to individual learning
differences; using different instructional
approaches to reach all types of learners

Evidence of using of technology to

Technology .
enhance classroom discourse
Real World Dlsplaylnglconnectlon betwgen .
T mathematics and real-world; mathematics
Application

is applicable and relevant

Analysis of Teaching
and Learning

State Assessments

Using student test scores to guide
curriculum; test scores reflective of student
learning; teaching to the test

Own Assessments

Using assessments to inform student
progress; other types of informal
assessment; reflective of student learning

Reflecting on teaching to improve practice;

Reflection any modifications made to lessons based
on experiences teaching
Verbal or written comments on teaching

Feedback from administrators, other teachers,
colleagues, or students

Confident Confident in abilities as a teacher

Hard-Working

Willingness to work hard; sacrifice; time
and effort put into teaching

Excited about education; love of

Passionate . .
profession and teaching
Entertaining Entertaining; joking; puts on a show
Extrovert QOutgoing; easy to talk and relate to
Personality Organized Orglanlzed with teaohlr?g . '
Caring Caring about students; caring personality
evident in interactions with students
. Hold students to standards; kind, yet
Tough but Fair L Lo
maintains boundaries in discipline
. Leadership skills; comfortable in front of
Leadership ) o
large groups; authoritative
. Having a similar background to students;
Similar backgrounds
naturally and culturally able to relate well
Survival Make it through; survive first year
Reasonable Taking personal time; not over-working;
Expectations not setting up for failure first year
Beliefs Desire to improve teaching; dedicated to

Grow Professionally

becoming better teacher; not satisfied with
status quo

Efficacy

Belief that efforts put forth as teacher
make a positive impact
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Collaboration

Working together with others to create,
improve, and assess lessons; emphasis on
co-developing ideas

Colleague Support

Getting advice, tips, etc. from colleagues
for classroom managements, school
policies, grading, lesson ideas; personal
support; emphasis on receiving help

Colleagues Colleagues form a sort of accountability on
Accountability teaching; common assessments; whole-
school curriculum and policies
Professional Time spent with colleagues in Professional
Development Development environment to learn
Role Models Persons in past, or preser)t, who represent
models emulated in teaching
Importance placed on building student
Relationships relationships; making specific efforts to get
to know students; whole-person
Rapport T Establishing and building trust between
rust
students, class and teacher
. Espousing belief that better relationships
Student productivity lead to more student productivity
Attributes were discussed in the context of
Pre-UTeach being learned or experienced before the
UTeach program
Factors were discussed as being learned
When During UTeach or experienced during activities, teaching

experience, courses, etc. during the
UTeach program

Post-UTeach

Things learned or experienced after the
program, on the job; while in the
classroom teaching
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Appendix E

Interview Recording Template

Interviewer Recording Template

|. Best Indicators of Success

Il. Attributing Factors for Achieving Success

Related?

Name:

Date:

Initially Named:

lIl. When learned?

Rank

!

Pre:
Why? Event?

Why important?
Where Learned? Stories?

Why?
How helped achieve success?

During:
Why? Event?

Post:
Why? Event?

Pre:

Comments:

Comments:

During:

Post:

Pre:

Comments:

Comments:

During:

Post:

Pre:

Comments:

Comments:

During:

Teacher Education/Educator influence(s)? Differences?
Pressure expectations?
Differences 1st/6th year teacher?

How helped achieve success? Which one?
Why do you think this helped you achieve success?

Post:

Growing up influence beliefs?
As good a teacher w/o UTeach?
Changes in beliefs since begin teaching? Colleagues?
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Appendix F
Cluster-Percentage

Upper Cluster: Calculating Med + Mode - IQR? can be employed for testing the cluster-
percentage for data above center. Using a 5-point Likert scale, a value of 8, 9 or 10 will
guarantee at least 75% of the actual data fall above the center (not including responses for
the center (3)). The table below shows all possible scenarios that might lead to a statistic of
8 or above.

Case | Med Mode QR stat  Explanation

1. 5 5 0 10 Median being 5 implies 50% of the data is a 5.
IQR of 0 implies Q1 is also a 5, adding another
25% of the data as a 5.
2. 5 5 1 9 Median being 5 implies 50% of the data is a 5.
IQR of 1 implies Q1 is a 4, adding another 25%
of the data to be above a 3.
. See Case 1
4, 4 5 0 9 Median being a 4 implies 50% of the datais a 4
or 5. 1QR of 0 implies Q1 is also a 4, adding
another 25% of the data to be above a 3.
. See Case 2
6. 4 5 1 8 Median being a 4 implies 50% of the datais a 4
or 5. Since the Mode is 5, then Q3 must be a 5
because the Mode must have at least 25% of the
data given the Median is a 4. Therefore Q1 is a 4
to make an IQR of 1, adding another 25% of the
data to be above a 3.
7. 4 4 0 8 See Case 4

w
(&)}
N
O
©

(@)
(@)
N
-
0¢]

Lower Cluster: Calculating Med + Mode + IQR? can be employed for testing the cluster-
percentage for data below center. Using a 5-point Likert scale, a value of 2, 3 or 4 will
guarantee at least 75% of the actual data fall below the center (not including responses for
the center (3)). The table below shows all possible scenarios that might lead to a statistic of
4 or below.

Case | Med Mode IQR stat  Explanation

1. 1 1 0 2 Median being 1 implies 50% of the datais a 1.
IQR of 0 implies Q3 is also a 1, adding another
25% of the dataas a 1.
2. 1 1 1 3 Median being 1 implies 50% of the datais a 1.
IQR of 1 implies Q3 is a 2, adding another 25%
of the data to be below a 3.
. See Case 1
4, 2 1 0 3 Median being a 2 implies 50% of the datais a 1

w
-
N
O
w
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or 2. 1QR of 0 implies Q3 is also a 2, adding
another 25% of the data to be below a 3.

o

N

See Case 2

N [—=

Median being a 2 implies 50% of the datais a 1
or 2. Since the Mode is 1, then Q1 must be a 1
because the Mode must have at least 25% of the
data given the Median is a 2. Therefore Q3 is a 2
to make an IQR of 1, adding another 25% of the
data to be below a 3.

See Case 4




Appendix G

Additional Tables and Figures

Table G.1: Demographic Information for Participants
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Max Yrs
Group ID# M/ F Ranking | teaching GPA Math GPA | Leadership

1 F (2 2 1.5 3.0-3.5 3.0-3.5 1
3 F(2) 2 1.5 3.5-4.0 3.5-4.0 1
4 F(2) 3 2 2.5-3.0 2.5-3.0 1
5 M (1) 2 2 2.5-3.0 2.5-3.0 2
7 F(2) 2 2 3.5-4.0 3.5-4.0 1
8 F 2 2 2 3.0-3.5 3.0-3.5 1
10 M (1) 2 2 3.5-4.0 3.5-4.0 1
11 F 2 1 1 2.5-3.0 2.5-3.0 1
12 F(2) 2 2 3.0-3.5 3.5-4.0 1
14 F(2) 2 2 3.0-3.5 3.5-4.0 1
18 M (1) 2 1.5 3.0-3.5 3.0-3.5 2
19 F(2) 2 2 3.5-4.0 4.0 1
f’é 20 M (1) 3 1.5 3.5-4.0 3.0-3.5 1
S 21 M (1) 2 1.5 2.5-3.0 2.5-3.0 2
S 22 F(2) 2 2 2.5-3.0 2.5-3.0 2
s 23 M (1) 2 2.5 2.5-3.0 3.0-3.5 1
- 24 F(2) 3 1.5 3.0-3.5 3.5-4.0 1
Q2 26 F 2 2 1 3.5-4.0 3.0-3.5 1
O 27 M (1) 2 2 2.5-3.0 2.5-3.0 1
28 M (1) 2 1 2.5-3.0 2.5-3.0 1
29 M (1) 2 2 2.5-3.0 3.0-3.5 2
30 M (1) 2 2 4.0 4.0 2
31 F 2 2 1.5 4.0 4.0 1
32 M (1) 2 2 3.0-3.5 3.5-4.0 1
33 M (1) 3 25 2.5-3.0 3.0-3.5 1
34 M (1) 3 2 3.5-4.0 2.5-3.0 1
35 F(2) 2 2 3.0-3.5 3.0-3.5 2
36 F 2 3 2 2.0-2.5 2.5-3.0 1
37 M (1) 3 1 3.5-4.0 3.5-4.0 1

Mean 1.52 2.21 1.78 30.00 30.86 1.24

St Dev 0.51 0.49 0.41 518 5.01 0.44
2 F (2 1 2 3.0-3.5 3.5-4.0 1
6 F 2 1 1.5 3.0-3.5 3.0-3.5 1
o 9 F(2) 1 2 3.5-4.0 3.0-3.5 1
2 13 F(2) 1 25 3.5-4.0 3.5-4.0 1
S 15 F 2 1 1 3.0-3.5 3.0-3.5 1
g 16 F(2) 1 2 3.5-4.0 3.0-3.5 1
o) 17 F©2 1 2.5 3.0-3.5 3.5-4.0 1
@ 25 M (1) 1 15 3.5-4.0 3.0-35 1

Mean 1.88 1.00 1.88 32.50 31.88 1.00
St Dev 0.35 0 0.52 2.67 2.59 0




Table G.2: Correlations between Demographic Information (n=37)
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Yrs Math

M/ F Ranking | teaching GPA GPA
M/ F Pearson Correlation 1 -.295 -.005 .094 197
Sig. (2-tailed) 077 975 581 242
Ranking Pearson Correlation -.295 1 .030 -129 -131
Sig. (2-tailed) 077 862 447 440
Yrs teaching Pearson Correlation -.005 .030 1 -112 149
Sig. (2-tailed) 975 862 508 380
GPA [GPA]  Pearson Correlation .094 -129 -112 1 694+
Sig. (2-tailed) 581 447 508 .000
Math GPA Pearson Correlation 197 -131 149 694+ 1

IMGPA] Sig. (2-tailed) 242 440 380 .000

** Correlation is significant at the 0.01 level (2-tailed)

Table G.3: Partial Correlations of Eight Attributes on Survey Question 1,
Controlling for Demographic Information (n=37)

Control Variables Qla | Qb | Qlc | Q1d | Qle | QiIf | Q1g | Q1h
M/F&Ranking Qla Correlation 1 042 074 .091 -258| -371*| -130| -.123
& Yrs teaching & Sig. (2-tail) 818| 684| 616| 147| 083| 472|497
GPA [MGPA] Q1b Correlation 042 1 -142 181 086| -083| .441*| -102
Sig. (2-tail) 818 430| 312 634| 645| .010| 571
Q1c Correlation 074 | -142 1| -235| -237| -100| -126| .208
Sig. (2-tail) 684 | 430 189| .185| 581 483 | 247
Q1d Correlation 091 A81| -235 1 018 .023 289 -.411*
Sig. (2-tail) 616| 312 189 921 901 103| .018
Qle Correlation -258| .086| -237| .018 1| -142| .038| -.161
Sig. (2-tail) 147|  634| 185|921 430| .835| .370
Q1f  Correlation | -371*| -.083| -.100 023| -142 1| -007| -.156
Sig. (2-tail) 033| .645| 581 901 430 593| .385
Q1g Correlation -130| .4417| -126| .289| .038| -.097 1| -204
Sig. (2-tail) 472|  .010| .483| .103| .835| .593 254
Q1h  Correlation -123| -102| 208 -4117| -161| -156| -.204 1
Sig. (2-tail) 497 | 571 247| 018| 370| .385| .254

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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Table G.4: Correlations of Eight Attributes on Survey Question 1, Including
Demographic Information (n=37)

Yrs Math

M/F | Rank | tchg | GPA | GPA | Q1a |Q1b | Q1c |Q1d [Q1e | Q1f [Q1g | Q1h
M/F  Corr. 1| -295| -005| .094| .197| -315| .042| -083| -127| -.045| -.033| .006| .011
Sig. 077| 975| 581| 242| .057| .805| .624| .453| .790| .845| .972| .950
Rank Corr. | -.295 1| .030| -129| -131| -172| .162| -321| .283| .084| -128| -062| .041
Sig. 077 862 | .447| .440| 309| .338| .053| .089| .621| .450| .716| .809
Yrs Corr. | -005| .030 1| -112| .149| -002| .074| .174| -029| -155| -078| .193| .233
tchg  sig. 975| 862 508| .380| .992| 664| .304| .866| .360| .646| .252| .166
GPA Corr. | .004| -129| -112 1| 694 | .190| .368*| -.035| .079| .237| -291| .222| -231
Sig. 581| .447| 508 000| .260| .025| .838| .644| .158| .081| .187| .168
Math Corr. | .197| -131| .149| .694* 1| .061| .400*| .292| .040| .074|-335*| .288| .068
GPA  sig. 242| 440| .380| .000 719| 014| .079| 816| .664| .043| .083| .689
Qla corr. | -315| -172| -002| .190| .061 1| .018| .213| .056| -.222| -296| -.066| -.119
Sig. 057| .309| .992| .260| .719 939| 206| .741| .187| .076| .697| .484
Q1b Corr. | .042| .162| .074| .368*| .400*| .013 1| -060| .231| .123| -.240| .479*| -.049
Sig. 805| .338| .664| .025| .014| .939 724 | 169| .468| .152| .003| .773
Ql1c Corr. | -083| -321| .174| -035| .292| .213| -.060 1| -260| -.223| -128| .023| .210
Sig. 624| 053| .304| .838| .079| .206| .724 A21| 185| .450| .893| 212
Q1d Corr. | -127| 283| -029| .079| .040| .056| .231| -.260 1| .058| -042| .260|-.375%
Sig. 453| 089| .866| .644| .816| .741| .169| .121 732| 805| .121| .022
Qle Corr. | -045| .084| -155| 237| .074| -222| .123| -223| .058 1| -165| .030| -.182
Sig. 790| 21| .360| .158| .664| .187| .468| .185| .732 328| .862| .280
Q1f Corr. | -033| -128| -078| -291|-335"| -296| -240| -128| -.042| -.165 1| -179| -177
Sig. 845| 450| .646| .081| .043| .076| .152| .450| .805| .328 290 | .296
Q1g Corr. | .006| -062| .193| .222| .288| -066|.479*| .023| .260| .030| -.179 1| -135
Sig. 972| 716| .252| 187| .083| .697| .003| .893| .121| .862| .290 424
Q1h cCorr. | 011| .041| 233| -231| .068| -119| -049| .210|-875*| -182| -177| -.135 1

Sig. 950| .809| .166| .168| .689| .484| .773| .212| .022| .280| .296| .424

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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Control Variables Qla | Qlb | Qlc | Q1d | Qle | Q1If | Q1g | Q1h
M/F & Yrs teaching & Q1a Correlation 1
GPA [MGPA] Sig. (2-tail)
Q1b  Correlation 1| 30| .382| -615| -283| .120| -.261
Sig. (2-tail) 358| 526| .269| .644| .847| 671
Q1c Correlation .5630 1| -390| -.660 157 064 | -.138
Sig. (2-tail) 358 516| .225| .800| .919| .824
Q1d Correlation 382| -.390 1| .040| -741| 314| -684
Sig. (2-tail) 526| 516 949| .152| 606 .203
Qle Correlation -615| -660| .040 1| -397| -680| .161
Sig. (2-tail) 269| 225| 949 508| 207 | 796
Q1f  Correlation -283| 57| -741| -397 1| 245 680
Sig. (2-tail) 644 | .800| .152| 508 691|207
Q1g Correlation 120| .064| .314| -680| .245 1| -.460
Sig. (2-tail) 847| 919| .606| .207| .691 436
Q1h  Correlation -261| -138| -684| .161| .680| -.460 1
Sig. (2-tail) 671| .824| 203| .796| .207| .436




Table G.6: Descriptive Statistics for Survey Questions 2-25 (n=37)
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Descriptives Q2|1 Q3 | Q4 | Q5] Q6 | Q7 | Q8| Q9 |Q10|1Q11 Q12| Q13
N Valid 37 37 37 37 37 37 37 37 37 37 37 37
Missing 0 0 0 0 0 0 0 0 0 0 0 0
Mean 3.38| 3.89| 4.08| 3.68| 357 297| 216| 197| 3.00| 4.86| 235| 4.51
Median 3.00| 4.00| 4.00| 4.00| 4.00| 300| 2.00| 200| 3.00| 500| 2.00| 5.00
Mode 3 5 5 4 3 3 2 2 3 5 2 5
Std. Deviation 982 | 1.220| 1.140| .973| 1.144| .726| .688| .552| .745| .347| 1.086| .559
Minimum 2 1 1 2 1 2 1 1 1 4 1 3
Maximum 5 5 5 5 5 4 4 3 4 5 5 5
Percentiles 25 3.00| 3.00| 4.00| 300 300 200 2.00| 200| 3.00| 500| 2.00| 4.00
50 3.00| 4.00| 4.00| 4.00| 4.00| 300| 2.00| 200| 3.00| 500| 2.00| 5.00
75 400| 5.00| 500| 4.00| 450| 350| 3.00| 2.00| 350| 5.00| 3.00| 5.00
a Multiple modes exist. The smallest value is shown.
Descriptives Q141 Q15 |Q16| Q17 [ Q18| Q19]Q20| Q21| Q22 | Q23 | Q24 | Q25
N Valid 37 37 37 37 37 37 37 37 37 37 37 37
Missing 0 0 0 0 0 0 0 0 0 0 0 0
Mean 432 3.05| 414| 254| 424| 230| 4.16| 427| 362| 3.62| 238| 3.70
Median 400| 3.00| 4.00| 2.00| 400| 2.00| 400| 4.00| 4.00| 4.00| 2.00| 4.00
Mode 4 2 4 2 4 2 4 4 4 4 2 4
Std. Deviation B30 1.129| .585| 1.145| .641| 996 .764| .652| .893| 1.299| 1.299| 1.222
Minimum 3 1 2 1 3 1 2 2 2 1 1 1
Maximum 5 5 5 5 5 5 5 5 5 5 5 5
Percentiles 25 4.00| 200| 4.00| 2.00| 4.00| 2.00| 400| 4.00| 3.00| 3.00f 1.00| 3.00
50 400| 3.00| 4.00| 2.00| 400| 2.00| 400| 4.00| 4.00| 4.00f 2.00| 4.00
75 500| 4.00| 4.00| 4.00| 5.00| 3.00| 500| 5.00| 4.00| 5.00| 350| 5.00
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Table G.7: Mann-Whitney U-Test Two-Group Comparison Results for Survey
Questions 2-25

Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
Independent-
The distribution of Q2 is the Samples Reject the
1 same across categories of Mann- .015  null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q3 is the Samples Reject the
2 same across categories of Mann- .031 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q4 is the Samples Retain the
3 same across categories of Mann- 259 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of QS is the  Samples Retain the
4 same across categories of Mann- 563 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q6 is the  Samples Retain the
S same across categories of Mann- 745 null
CGroup. Whitney U hypothesis.
Test
Independent-
The distribution of Q7 is the  Samples Reject the
6 same across categories of Mann- .021 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q8 is the  Samples Retain the
7 same across categories of Mann- 586 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q% is the  Samples Retain the
8 same across categories of Mann- 582 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q10 is the Samples Retain the
9 same across categories of Mann- 528 null
CGroup. Whitney U hypothesis.
Test
Independent-
The distribution of Q11 is the Samples Retain the
10 same across categories of Mann- 926 null
Group. Whitney U hypothesis.
Test

Asymptotic significances are displayed. The significance level is .05.



Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
Independent-
The distribution of Q12 is the Samples Retain the
11 same across categories of Mann- .816 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q13 is the Samples Retain the
12 same across categories of Mann- .554 null
CGroup. Whitney U hypothesis.
Test
Independent-
The distribution of Q14 is the Samples Retain the
13 same across categories of Mann- 601 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q15 is the Samples Reject the
14 same across categories of Mann- .021 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q16 is the Samples Retain the
15 same across categories of Mann- 757 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q17 is the Samples Retain the
16 same across categories of Mann- .249 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q18 is the Samples Retain the
17 same across categories of Mann- 457 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q19 is the Samples Reject the
18 same across categories of Mann- 023 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q20 is the Samples Retain the
19 same across categories of Mann- 126 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q21 is the Samples Retain the
20 same across categories of Mann- 701 null
Croup. Whitney U hypothesis.
Test

Asymptotic significances are displayed. The significance level is .05.
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Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
Independent-
The distribution of Q22 is the Samples Retain the
21 same across categories of Mann- 507 null
Croup. Whitney U hypothesis.
Test
Independent-
The distribution of Q23 is the Samples Retain the
22 same across categories of Mann- 202 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q24 is the Samples Reject the
23 same across categories of Mann- .009 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q25 is the Samples Retain the
24 same across categories of Mann- 234 null
CGroup. Whitney U hypothesis.
Test

Asymptotic significances are displayed. The significance level is .05.

Table G.8: Partial Correlations of Survey Questions 2-25, Controlling for

Demographic Information (n=37)
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Control Variables Q2 | Q3 | Q4 | Q5| Q6 | Q7 | Q8 | Q9 |Q10| Q11| Q12| Q13
M/F& Q2 Corr.| 1.00| .322| -329| .121| .443~| .308| -.364*| -254| .133| -008| -.057| .081
Rankng Q3 Corr. | .322| 1.00| -140| .110| .322| .085| .025| -177| -259| .074| -043| .107
&Yrs Q4 Corr. | -329| -140| 1.00| -066| -308| -163| .207| .107| .048| -241| 387 -172
tching& Q5 Corr. | .121| .110| -066| 1.00| .276| .048| -280| -229| -287| .060| -.213| -.040
GPA @6 Corr. | 443~ .322| -308| .276| 1.00| .188| -260| -253| .193| .192| -.387*| .486™
[MGPA] Q7 Corr. | .308| .085| -163| .048| .188| 1.00| -317| -403*| 220 .217| -293| .063
Q8 Corr. | -364*| .025| .207| -280| -260| -317| 1.00| .092| -200| -117| -063| .123
Q9 Corr. | -254| -177| .107| -229| -253| -403*| .092| 1.00| -314| .108| .531**| -.167
Q10 Corr. | .133| -259| .048| -287| .193| .220| -200| -.314| 1.00| .114| -021| .157
Q11 Corr. | -008| .074| -241| .060| .192| .217| -117| .106| .114| 1.00| .122| .397*
Q12 Corr. | -.057| -043| .387*| -213| -.387%| -293| -063| .531**| -021| .122| 1.00| -.328
Q13 Corr. | .081| .107| -172| -040| 486*| .063| .123| -167| .157| .397*| -.328| 1.00
Q14 Corr. | .403*| 320| -278| -057| .299| .060| -239| -118| .222| .351*| .180| .207
Q15 Corr. | .320| .411*| -176| .204| .246| .230| -.059| -.159| -129| -.254| -427%| -.049
Q16 Corr. | .045| .188| -110| -102| .015| .189| -.089| -.128| -011| -.143| -289| .016
Q17 Corr. | -171| -087| -118| -066| -111| -415*| 224| .044| -199| -292| -173| -.286
Q18 Corr. | .316| -062| -271| .117| 410%| .128| -172| -123| 4467 122 -216| .121
Q19 Corr. | -240| -234| -.162|-460| -031| .096| -.130| .147| -015| -036| -.027| .121
Q20 Corr. | .413*| 145| -277| .399*| .433*| .418*| -361*|-.473*| .156| .181| -044| .114
Q21 Corr. | -075| -102| -092| .204| .136| .240| -266| -113| .132| .097| -.163| -.162
Q22 Corr. | .330| .316| .113| .487| .243| .040| -275| -267| -046| .067| .151| .074
Q23 Corr. | .065| .149| -109| .350*| .119| -.046| -.150| -.013| -083| .236| .070| -.054
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Q24 Corr. | -252| -.382%| -.061| -001| .223| -.037| .042| .209| .297| .175| .076] .101
Q25 Corr. 222| -180f 150/ .068] .107| .120] -.126| -.172| .285| .069| -.063| .063

Control Variables | Q14 | Q15|Q16 | Q17 | Q18| Q19| Q20| Q21 | Q22 | Q23| Q24 | Q25
M/F& Q2 Corr. 403" 320 .045| -171 316| -.240| .413*| -.075| .330| .065| -.252 222
Rankng Q3 Corr. .320| .411*| .188| -.087| -.062| -.234| .145| -102| .316| .149| -382*| -.180
&Yrs Q4  Corr. -278| -1r7e6( -.110| -.118| -271| -162| -277| -092| .113| -.109| -.061 150
tching& Q5 Corr. | -057| 204 -102| -066| .117|-460"*| .399*| .204| .487**| .350*| -.001| .068
GPA Q6 Corr. .299 246 .015| -111| .410°| -.031| .438*| .136| .2483 1191 223 107
[MGPA] Q7  Corr. .060 230 .189| -.415*| .128| .096| .418*| .240| .040| -.046( -.037 120
Q8 Corr. -239| -.059( -.089 224 -172| -130| -.861*| -266| -.275| -.150| .042| -.126
Q9 Corr. -.118| -.159( -.128 044 -123| .147|-473*| -113| -.267| -.013| .209| -.172
Q10 Corr. 222 -129| -.011| -199| .446*| -.015| .156| .132| -.046| -.083| .297 .285
Q11 Corr. 351%| -.254| -.143| -292| .122| -.036| .181 .097| .067 236 175 .059
Q12 Corr. 180 -.427*| -289| -173| -216| -.027| -.044| -163| .151 070 .076| -.063
Q13 Corr. 207 | -.049( .016| -.286| .121 121 14 -162| .074| -.054| .101 .063
Q14 Corr. 1.00| -.180| .180| -.222| .383*| -.135| .447*| -.039| .309 .100| .034| -.036
Q15 Corr. -130| 1.00| .392*| -.093| .276| -.372*| .029| .113| .088 .033| -.245 137
Q16 Corr. 130 .392*| 1.00| -.141 .019( .011| -.098| -.110( .113| -.132| .044| -.262
Q17 Corr. -222| -.093( -.141 1.00( -.112| .182| -.258| .1283| -.288| -.121| -.068| -.179
Q18 Corr. .383* 2761 .019| -.112| 1.00| -.328| .205| .135| .067 252 226 127
Q19 Corr. -135| -.372*| .011 182 -328| 1.00| -.114| 71| -.369*| -.334| .055| -.190
Q20 Corr. | .447* 029 -.098| -.258| .205| -.114| 1.00| .257| .428*| .361*| .133 .069
Q21 Corr. -.039 113 -110| 128 135 471 2571 1.00( .141| -.023| .153 .209
Q22 Corr. .309 .088 .113| -.288| .067| -.369*| .428*| .141 1.00| .142( .110| .065
Q23 Corr. .100| .033| -.132| -.121 252 -334| .361*| -.023| .142 1.00f -.054| -.219
Q24 Corr. .034| -.245| .044| -.068| .226| .055| .133| .153| .110| -.054| 1.00| -.118
Q25 Corr. -036| .137| -262| -179| .127| -190| .069| .209| .065| -.219| -.118 1.00
* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table G.9: Correlations between Survey Questions 2-25 and Group (n=37)

Grp| Q2 | Q3 | Q4 | Q5 | Q6 | Q7 | Q8 | Q9 |Q10,Q11]Q12]Q13

Grp Corr. 1] .4057| .320( .196| .109| .027| .387*| .068| -.094| -.089| .016| .012| .106
Sig. .013] .054| .246| .521 .875] .018| .689| .678| .699| .927| .946| .531

Q2 Corr. | .405* 1] .522*| -152| .190| .397*| .365"| -.268| -.391*| .114| .073| -076| .244
Sig. .013 .001 .368| 260 .015| .026| .123| .017| .602| .668| .655| .146

Q3 Corr. .320| .622** 1] -.033| .087| .324| .185| -.045| -.376*| -.031 62| -201 ) 124
Sig. .054| .001 .844| .610f .050| .273| .793| .022| .858| .339| .232| .463

Q4 Corr. 196| -.152| -.033 1] -.076| -.313| -.098| .160| -.041 .065| -.182| .291| -.198
Sig. 246| .368| .844 .666| .059| .564| .344| .812| .701 .280| .081| .240

Q5 Corr. 109| 190 .087| -.076 1 270 105 -.2561| -172| -268| .031| -.152| .008
Sig. 521 .260| .610| .656 106| .636| .134| .309| .109| .855| .369| .961

Q6 Corr. .027| .397*| .324| -313| .270 1 186| -.262| -239| .228| .199| -.389*| .488™
Sig. .875] .015] .050| .059| .106 270 118|154 74| .238| .017| .002

Q7 Corr. | 3877 .365*| .185| -098| .105| .186 1] -269| -.418*| .257| .206| -270| .172
Sig. .018] .026| .273| .564| .536| .270 107] 010 125 .222| .107| .308

Q8 Corr. .068| -.258| -.045| .160| -251| -.262| -.269 1 168| -217| -139| -.004| .139
Sig. .689| .123| .793| .344| .134| .118| .107 360 .198| .413| .981| .413
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Q9 cCorr. | -.094| -391*| -376*| -.041| -172| -239| -.418| .158 1| -.405%| -.020| 572| -134

Sig. 578| .017| .022| .812| .309| .154| .010| .350 013| .908| .000| .430

Q10 Corr. | -089| .114| -031| .065| -268| .228| .257| -217| -.405* 1| .215| -208| .200

Sig. 599| .502| .858| .701| .109| .174| .125| .198| .013 201| .221| 235

Q11 Corr. | .016| .073| .162| -182| .031| .199| .208| -.139| -.020| .215 1| -.018| .368*

Sig. 927| 68| .339| .280| .855| .238| .222| .413| .908| .201 916| .025

Q12 cCorr. | .012| -o078| -201| 291| -152| -.389*| -270| -.004| .572*| -206| -.018 1| -.306

Sig. 946| 55| .232| .081| .369| .017| .107| .981| .000| .221| .916 .066

Q13 Corr. | .108| .244| .124| -198| .008| .488*| .172| .139| -.134| .200| .368*| -.306 1
Sig. 531| .146| .463| .240| .961| .002| .308| .413| .430| .235| .025| .066

Q14 cCorr. | -075| .345¢| .357*| -275| -060| .330°| .096| -.225| -159| .352| .397*| -010| .266

Sig. 660| .037| .030| .100| .726| .046| .573| .181| .347| .033| .015| .951| .111

Q15 Corr. | 387%| .382*| 509*| -.090| .193| .255| .341*| -.083| -.310| .086| -.123|-492~| .043

Sig. 018| .020| .001| .597| .252| 27| .039| .625| .062| .698| .469| .002| .801

Q16 Corr. | -009| .102| .293| -059| -116| .048| .205| -125| -246| .127| -.044| -383*| .037

Sig. 957| .548| .078| .731| .494| .777| 223| 461 .142| 452| .794| .019| .829

Q17 Corr. | -193| -162| -216| -.184| -038| -.092| -.416*| .203| .200| -.326*| -.371*| .044| -272

Sig. 252| .337| .200| .277| .825| .587| .010| .228| .236| .049| .024| .796| .103

Q18 cCorr. | .109| 203| -.001| -256| .130| .412*| .193| -.155| -.138| 465*| .152| -246| .184

Sig. 519 .229| .996| .127| .444| 011| .251| .360| .416| .004| .369| .143| .275

Q19 corr. | -359%| -317| -179| -193|-442=| .018| -027| -153| .116| .000| -.041| -048| .067

Sig. 029 .056| .290| .252| .008| .914| .874| .365| .494| 1.000| .808| .778| .692

Q20 Corr. | .235| 508*| .198| -207| .409*| .400*| .509**| -.316|-.450=| .195| .190| -071| .190

Sig. 161| .001| .240| .219| .012| .014| .001| .057| .005| .247| .260| .678| .260

Q21 Corr. | -017| -164| -067| -142| .142| .161| .133| -224| -056| .229| .166| -.256| -.087

Sig. 923| .331| .693| .400| .402| .341| .432| .182| .741| .173| .326| .127| 610

Q22 Corr. | -073| 231| .344*| .140| .366*| .216| .027| -259| -303| .125| .189| -060| .066

Sig. 670| .169| .037| .408| .026| .199| .876| .121| .068| .460| .262| .726| .697

Q23 Corr. | 258 .224| .114| -054| .362*| .074| .048| -116| -015| -115| .192| .117| -.031

Sig. 124| .182| 503| .752| .028| .664| .779| .494| .931| .499| .255| .492| .855

Q24 corr. | -411*|-.486*| -377%| -153| -054| .207| -195| .054| .286| .258| .178| .002| .069

Sig. 011 .002| .022| .367| .751| .219| .247| .752| .086| .123| .291| .993| .684

Q25 Corr. | .184| .282| -041| .177| .080| .124| .210| -139| -259| .336*| .099| -.128| .108

Sig. 275 .091| .810| .204| .637| .464| 212| 411| 21| .042| 559 .449| 526

Q14| Q15|Q16| Q17 |Q18 | Q19 | Q20 [Q21 | Q22 | Q23 | Q24 | Q25

Grp  Correlaton | -075| 3877 -009| -193| .109| -859"| .235| -017| -073| .258| -411*| .184

Sig. (2-tail) 660| .018| .957| .252| 519 .029| .161| .923| .670| .124| .011| 275

Q2  Correlation | .345%| .382*| .102| -162| .203| -317| .508*| -.164| .231| .224|-486*| .282

Sig. (2-tail) 037| .020| .548| .337| .229| .0s6| .001| .331| .169| .182| .002| .091

Q3  Correlation | .357%| 509*| .293| -216| -001| -179| .198| -067| .344*| .114| -377*| -.041

Sig. (2-tail) .030| .001| .078| .200| .996| .290| .240| .693| .037| .503| .022| .810

Q4  Correlation | -275| -090| -.059| -.184| -256| -193| -207| -142| .140| -.054| -.153| 1477

Sig. (2-tail) 100| 597 .731| 277 27| .252| .219| .400| .408| .752| .367| .294

Q5  Correlation | -.060| .193| -.116| -038| .130|-442~| .409*| .142| .366*| .362*| -.054| .080

Sig. (2-tail) 726| 252| .494| .825| .444| .006| .012| .402| .026| .028| .751| 637

Q6  Correlation | .330%| .255| .048| -.002| .412¢| .018| .400*| .161| .216| .074| .207| .124

Sig. (2-tail) 046| 27| 777| 587| .011| .914| .014| .341| .199| .664| .219| .464

Q7  Correlation .006| .3417| .205| -416*| .193| -.027| .509=| .133| .027| .048| -.195| .210

Sig. (2-tail) 573| .039| .223| .010| .251| .874| .001| .432| .876| .779| .247| 212
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Q8 Correlation -225| -.083| -.125| .203| -.155| -.1563| -.316| -224| -259| -116| .054| -.139
Sig. (2-tail) 181 .625| .461 228| .360| .365| .057| .182| .121| .494| .752| .41
Q9 Correlation -159| -310| -.246| .200| -.138| .116|-.450"| -.056| -.303| -.015| .286| -.259
Sig. (2-tail) 347 062 .142| .236| .416| .494| .005| .741 .068| .931 .086| .121
Q10 Correlation .362*|  .066| .127| -.326"| .465| .000( .195| .229| .125| -.115| .258| .336"
Sig. (2-tail) .0383] .698| .452| .049| .004| 1.000| .247| .173] .460| .499| 123 .042
Q11  Correlation 3977 -123| -.044| -371*| .152| -.041 190 .166( 189 .192| .178| .099
Sig. (2-tail) .015] 469 .794| .024| .369| .808] .260| .326| .262| .255| .201| .659
Q12 Correlation -.010]| -.492**| -.383"| .044| -.246| -.048| -.071| -2566| -.060| .117| .002| -.128
Sig. (2-tail) 9561 .002| .019] .796| .143| .778| .678| .127| .726| .492| .993| .449
Q13 Correlation .266| .043| .037| -272| .184| .067| .190| -.087| .066| -.031 .069| .108
Sig. (2-tail) A1 .801| .829| .108| .275| .692| .260| .610| .697| .855| .684| .526
Q14  Correlation 1 016 .213| -297| .4157| -.082( .4157| .141| .384*| .022| .140| .024
Sig. (2-tail) 924 .205| .074| .011 .627] .011] .404] .019] .898| .410| .886
Q15 Correlation .016 1| 451~ -260| .327* -.3607| .151| .131 186| .062| -261| .233
Sig. (2-tail) 924 .005] .121] .049| .028| .374| .441 270] 759 .119] 164
Q16 Correlation 213|451 1] -236| .058( .024| -050| -.026| .207| -.150| .041| -175
Sig. (2-tail) .205|  .005 1569| .733| .886| .767| .881 219] .375] .812] .299
Q17  Correlation -297| -260| -.236 1] -.184| .269| -.3257| -.015|-.446™| -.139| -.048| -.239
Sig. (2-tail) 074 121 159 276| 107 .060| .929| .006| .412| .778| .154
Q18 Correlation 4157 3277 .068| -.184 1] -.3347| 257 71 A17) 247 187|166
Sig. (2-tail) .011 .049| .733] .276 044 124 .313] .492| .141 269 .327
Q19 Correlation -.082| -.360"| .024| .269| -.334* 1 =211 A72| -338%| -.404*| .125| -.199
Sig. (2-tail) 627 .028| .886| .107| .044 .210] .308| .040| .013| .460| .237
Q20 Correlation 415%  161| -.050| -.325*| .2567| -.211 1] .188| .377*| .399*| -.008| .142
Sig. (2-tail) .011 374 767 050 .124] .210 264 021 .014| .965| .401
Q21 Correlation A4 131 -.026| -.015| .171 72 188 1 276| -.106| .335"| .173
Sig. (2-tail) 404 441 .881 929| .313| .308| .264 .098| .534| .043| .305
Q22 Correlation .384*| .186| .207|-.446*| .117| -.338"| .377*| .276 1] .089| .199| .098
Sig. (2-tail) .019] 270 .219] .006| .492| .040| .021| .098 .602| .238| .565
Q23 Correlation 022 .052| -.150| -.139| .247| -.4047| .399"| -.106| .089 1] -160| -.178
Sig. (2-tail) 898 .759| 375 412 M1 .013] .014| .534| .602 345 .292
Q24  Correlation 140 -261| .041| -.048| .187| .125| -008| .3357| .199| -.160 1] -172
Sig. (2-tail) 410 119 812 .778| .269| .460| .965| .043| .238| .345 .308
Q25 Correlation .024| 233 -175| -239| .166| -199| .142| .173| .098| -178| -.172 1
Sig. (2-tail) .886| .164| .299| .164| .327| .237| .401| .305| .665| .292| .308

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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Table G.10: Mann-Whitney U-Test Two-Group Comparison Results for
Survey Questions 26-31

Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
Independent-
The distribution of Q26 is the Samples Retain the
1 same across categories of Mann- .267 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q27 is the Samples Retain the
2 same across categories of Mann- 361 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q28 is the Samples Retain the
3 same across categories of Mann- 909 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q29 is the Samples Retain the
4 same across categories of Mann- 356 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q30 is the Samples Retain the
5 same across categories of Mann- .760 null
Group. Whitney U hypothesis.
Test
Independent-
The distribution of Q31 is the Samples Retain the
6 same across categories of Mann- 747 null
Group. ¥fhitney u hypothesis.
est

Asymptotic significances are displayed. The significance level is .05.
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Table G.11: Correlations of Survey Questions 26-31, Including Demographic

Information (n=37)

Yrs Math
M/ F | Rank | tching | GPA | Q26 | Q27 | Q28 | Q29 | Q30 | Q31
M/ F  Correlation 1] -.295 -.005 197|  .143| .022| -.209| .130| .011| -.017
Sig. (2-tail) 077 975 242 .400| .896| .214| .444| 947| 918
Rank  Correlation -.295 1 .030| -.131| -.128| -254| -.100| .017| -.150| .265
Sig. (2-tail) 077 862| .440| .449| 129| 556| .918| .377| .113
Yrs Correlation -.005| .030 1 149| -030| .108| -.267| .075| .103| .052
tching  Sig. (2-tail) 975|  .862 380 .858| .525| .110| .660| .546| .760
Math  Correlation 97| -.131 149 1 .086| -.305| -.157| -.041| .118| .262
GPA  sig. (2-tail) 242|440 380 613| .066| .354| .808| .489| .117
Q26  Correlation 143| -128| -.030| .086 1] -254| -269| .057| .187| -.195
Sig. (2-tail) 400|449 858| 613 129| 107| .739| .268| .247
Q27 Correlation 022| -.254 108| -.305| -.254 1| .289| -.216| .013| -.169
Sig. (2-tail) 896 129 525 066 .129 .083| .198| .938| .318
Q28  Correlation -209| -.100| -267| -.157| -269| .289 1| -.032| -.056| -.011
Sig. (2-tail) 214 556 110 354 .107| .083 850| .740| .950
Q29 Correlation 130  .017 075 -041| .057| -216| -.032 1| -.032| .249
Sig. (2-tail) 444|918 660| .808| .739| .198| .850 853| 137
Q30 Correlation 011 -.150 103 118 .187| .013] -.056| -.032 1| -.058
Sig. (2-tail) 947|377 546| 489 268| .938| .740| .853 731
Q31 Correlation -017| 265 052  262| -195| -.169| -.011| .249| -.058 1
Sig. (2-tail) 918|113 760 117 247| 318| .950| .137| .731




