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Abstract 

The heightened demands on school administrators today require them to work 

collaboratively with teacher leaders on their campuses. The Rice University Mathematics 

Leadership Institute (RUMLI) was an attempt to develop the capacity of teacher leaders
 

to help advance systemic changes in their schools and districts. The primary purpose of 

RUMLI was to address an inability to meet a large, persistent, and growing demand for 

guidance in mathematics on many high school campuses. 

The purpose of this study was to identify the short- and long-term effects of 

RUMLI on the lead teachers who participated in the program and on their schools and 

school districts. The study was conducted using archival data collected throughout the 

program and through surveys and interviews conducted five years after the conclusion of 

the program. Archival data collected during the program included demographic 

information about lead teachers and results of a survey conducted immediately after the 

conclusion of the program. Survey data collected as part of this study were compared 

quantitatively and qualitatively to survey data collected in the past to see what changes in 

attitudes or perceptions of lead teachers may have occurred. In addition, interviews were 

conducted with selected RUMLI lead teachers, with building principals of the lead 

teachers’ current schools, and with district mathematics administrators. Interview data 

were analyzed qualitatively to determine themes that emerged, and results were compared 

with archival interview and survey data.  
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Some of the most prevalent themes that emerged from the data included the 

prominence of the development of lead teachers’ content and pedagogical knowledge, the 

increased confidence and professionalism of lead teachers, the importance of 

communities and networking among lead teachers, the varied roles of lead teachers in 

their schools and districts, and the positive and negative effects of school administrators 

on the work of lead teachers. 

The results of this study will inform researchers interested in the long-term 

impacts of extended programs designed to develop teacher leaders as well as 

administrators and teacher leaders as they attempt to negotiate their roles in campus 

leadership.
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Chapter I 

Introduction 

The heightened demands on school administrators today require them to work 

collaboratively with teachers. Teachers cultivate the school culture and typically 

experience greater longevity in schools than their administrators, which gives them an 

ideal vantage point from which they may conceive of and initiate important changes at all 

levels to promote school improvement (Danielson, 2006). The Rice University 

Mathematics Leadership Institute (RUMLI) was an attempt to develop the capacity of 

teacher leaders
 
to help advance systemic changes in their schools and districts. The 

primary purpose of RUMLI was to confront an inability to meet a large, persistent, and 

growing demand for guidance in mathematics on many high school campuses.  

To explore the capacity of an innovative approach to address the lack of campus-

based instructional support and intellectual leadership in high school mathematics, 

RUMLI was created as a collaboration between Rice University and two local school 

districts. Funded by the National Science Foundation (NSF), RUMLI was designed as a 

leadership institute for eighty teacher leaders. This study explored the short- and long-

term effects of RUMLI and the ways that it furthered the development of mathematics 

teacher leaders in urban high schools, how teacher leaders led, and how as change agents 

on the frontline they impacted their schools and districts.  

Background of the Problem 

Much public concern in United States education in the last few decades has 

focused on student performance in mathematics (Augustine, 2005; National Research 
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Council, 1989, 2001). Recent studies that compare mathematics achievement of United 

States students with those of other countries indicate that American students do not 

perform at the same level as their counterparts in other countries (P. E. Peterson, 

Woessmann, Hanushek, & Lastra-Anadón, 2011; Usiskin, 2014). Equally troubling is 

research that shows wide differences of achievement within the United States when 

comparing achievement results across racial and socio-economic groups (Haycock, 2001; 

Reardon, 2011). In response to these results, much effort and resources have been 

devoted to improving student mathematics achievement, particularly in urban school 

systems that have large percentages of students from sub-populations who have not 

traditionally performed as well as white students. 

The most important influence on student mathematics achievement is 

conceptually-focused classroom instruction (National Council of Teachers of 

Mathematics, 2000; Schoen, 2003; Senk & Thompson, 2003). Teacher shortages in 

mathematics however have made it difficult to provide quality instruction for all students 

and have led to increased numbers of new teachers in need of support. Developing 

methods of improving instructional strategies for teachers, particularly new teachers, 

through professional development can be a key element in improving classroom 

instruction. Professional development, however, is a very broad term that can have many 

different methods of delivery (Desimone, 2009). Recently more emphasis has been 

placed on job-embedded professional development that provides “just in time” support 

for teachers (American Federation of Teachers, 2002). 

One method of providing job-embedded professional development is through 

teacher leaders (Crowther, Kaagan, Ferguson, & Hann, 2002). Teacher leaders are 
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typically classroom teachers who, in addition to teaching responsibilities, are given 

opportunities to provide leadership to other teachers at their school. Sometimes referred 

to as “hybrid teachers” or “lead teachers” these individuals are often given reduced 

teaching responsibilities that allow them the time to perform their leadership 

responsibilities (Griffin, 1985). The exact definition of a teacher leader can, however, be 

vague (York-Barr & Duke, 2004). Before teacher leaders can be developed, criteria for 

their selection must be established. Being an effective teacher is necessary, but not 

sufficient, for being an excellent teacher leader (Danielson, 2006).  

Teacher leaders, in order to be effective, need their own professional development 

that helps them in their dual roles as teachers and leaders. Because of this dichotomy, the 

elements of high-quality professional development for mathematics teachers are also 

important for mathematics teacher leaders. For all mathematics teachers, a key need is a 

deepening of their mathematical content understanding (Guskey, 2000). In addition, 

teacher leaders need to develop methods of working effectively with their colleagues and 

assuming their place in the school’s leadership structure (Hunzicker, 2012). As the 

development of teacher leaders takes time, all facets of professional development for 

teacher leaders need to be sustained and on-going (Feiler, Heritage, & Gallimore, 2000). 

Also, just as teachers need job-embedded professional development, so do teacher leaders 

(Killion, 2011). 

Receiving professional development is not enough. Teacher leaders need to have 

support structures in place on their campuses that allow them to effectively perform their 

leadership duties (Sun, 2011). The establishment of robust professional learning 

communities facilitated by teacher leaders but with full engagement of other teachers can 
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be a necessity for supporting the work of a teacher leader (Koellner, Jacobs, & Borko, 

2011). 

Other structures are necessarily the domain of a campus principal (Mangin, 2005). 

Some of the requirements, such as providing adequate time to perform leadership roles, 

are primarily administrative; however others are more fundamental and require 

negotiations, both formal and informal between principals and teacher leaders to 

determine specifics of responsibilities and expectations (Margolis & Huggins, 2012). 

Distributed leadership provides a framework for describing and interpreting these 

negotiations and their subsequent effect on campus culture (Spillane, Halverson, & 

Diamond, 2001). 

Changes at the campus and district levels can also have an effect on the role of 

teacher leaders. When new building principals are assigned to campuses, a re-negotiation 

of distributed leadership responsibilities must occur (Fink & Brayman, 2004). Similarly 

when district administrations and/or policies change, it can also have an effect on the 

responsibilities of teacher leaders (Daly & Finnigan, 2010).  

 Although research has been conducted on professional development, it can be 

difficult to develop effective methods of evaluating the impact of professional 

development on teachers and students (Guskey, 2000). It can also be difficult to track the 

long-term effects of professional development programs and the sustainability of the 

changes that may have developed as a result of those programs. Similarly, research into 

the effects of distributed leadership is also in its early stages. Studies of the effects and 

sustainability of programs that develop teacher leaders through a lens of a distributed 

leadership framework are lacking.  
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Statement of the Problem 

Much time and effort are being focused on developing effective ways to improve 

mathematics teaching and learning. One possible method of improving mathematics 

teaching is through the development of mathematics teacher leaders who provide support 

to their fellow teachers while still teaching students. Teacher leaders need to be carefully 

selected to be effective and then need their own professional development before they are 

able to be successful as teacher leaders. 

Similarly, school support structures must be in place that allow for teacher leaders 

to perform their designated roles. To that end, it is necessary for building administrators 

to determine ways to share or distribute leadership responsibilities. School support 

structures are also fluid, especially as campus principals change. 

There is a gap in the knowledge in identifying the long-term effects of programs 

dedicated to developing teacher leaders and on the role that a distributed leadership 

framework, or lack thereof, may have on the sustainability of any changes caused by such 

programs. There is also a need for more knowledge on what role changes in 

administration and/or policy at the campus or district level may have on the long-term 

viability of teacher professional development programs designed for teacher leaders. 

Finally there is a need to identify other factors that may have an impact on the teacher 

leaders and the work they perform. 

Purpose of the Study 

The purpose of this study is to identify the short- and long-term effects of the 

RUMLI on the lead teachers who participated in the program and on the schools and 

school districts where these teachers currently work and have worked in the past. By 
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using a mixed-methods research design including analysis of archival data and of 

interviews with lead teachers, building principals, and district administrators, this study 

provides information on what aspects of the professional development were perceived to 

have had the most influence on the participating lead teachers. The study also investigates 

the organizational structures, both at the campus and district levels, and identifies the 

influences that may have helped or hindered the short- and long-term success of the 

program.  

The study focuses on the seventy-nine lead teachers who participated in RUMLI 

during the years of its existence (2005-2011). The lead teachers were high school teachers 

who were selected by their building principals for participation in the program in the two 

school districts in Houston, Texas. Lead teachers participation in the program lasted from 

one to six years. 

Significance of the Study 

The study fills a gap in the knowledge about the effects, both short-term and long-

term, of a sustained professional development program designed to develop content-

focused teacher leaders at the high school level. Through the analysis of data provided 

during the program and four years after the completion of the program, the study 

provides information on the sustainability of focused professional development programs 

designed to develop teachers’ content and leadership skills. 

By analyzing the key factors of professional development that have a long-term 

effect on teacher leaders, the study provides information that is beneficial for the 

developers of professional development, especially those that design professional 

development for mathematics teachers. In addition, by focusing on campus and district 
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support structures, the study provides information to mathematics leaders and campus 

and district administrators to help them develop more effective systems of distributed 

leadership. Through these more effective systems, administrators will better be able to 

assist teachers who have received support to develop as teacher leaders. The study also 

provides information for future researchers who are interested in studying the connection 

between professional development and sustained change at the campus level.  

Primary Research Questions 

The primary research questions for the study are as follows: 

1) According to the perceptions of lead teachers, principals, and district 

administrators, how were mathematics departments in schools served by the Rice 

University Mathematics Leadership Institute transformed through lead teachers’ 

participation in the Institute? 

2) According to the perceptions of lead teachers, principals, and district 

administrators, what influences affected how mathematics departments in schools 

served by the Rice University Mathematics Leadership Institute were transformed 

through lead teachers’ participation in the Institute? 

3) According to the perceptions of teachers, principals, and district administrators, 

what long-term effects has the Rice University Mathematics Leadership Institute 

had on the teachers, schools, and school districts that were involved in the 

program? 

4) How were the career trajectories of teachers who participated in the Rice 

University Mathematics Leadership affected by their participation? 
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Research Design 

The study was conducted using archival data collected throughout the duration of 

the program and through surveys and interviews. Archival data collected during the 

program included demographic information about lead teachers and results of a follow-up 

survey conducted one year after the completion of the program. Data were analyzed 

quantitatively using descriptive statistics and time-series analysis and qualitatively to 

determine themes that emerged. 

To supplement the archival data that were collected, electronic surveys were e-

mailed to all past RUMLI lead teachers. Survey data were compared to survey data 

collected in the past to see what changes in attitudes or perceptions may have occurred. In 

addition, interviews were conducted with selected RUMLI lead teachers, with building 

principals of the lead teachers’ current schools, and with district mathematics 

administrators. Interview data were analyzed qualitatively to determine themes that 

emerged and were compared with archival and survey data.  

Theoretical Framework 

The theoretical framework for the study is grounded in theories of professional 

development of mathematics, teacher leadership, and distributed leadership. Specifically 

the professional development aspect of RUMLI was built on tenets summarized by 

Loucks-Horsley et al. (2010) and their framework for professional development in 

mathematics which takes into account knowledge and beliefs, context, critical issues, and 

professional development strategies.  

With respect to leadership, the study is grounded in the work of Katzenmeyer and 

Moller (2004). Their work drew on ten years of experience of the authors on developing 
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teacher leaders. It explores the effects of teacher leadership on many different 

constituents including teachers, students, parents, and administrators. The work focused 

on the aspects of school culture that supported teacher leaders, in particular, the necessity 

for teacher leaders to have opportunities during the school day to perform leadership 

responsibilities. 

Related to this research is the work of Spillane, Halverson, and Diamond (2001) 

and their conceptualization of distributed leadership. Through this study and a subsequent 

follow-up study (Spillane & Healey, 2010), the groundwork for a theory of how 

leadership roles are distributed across individuals, both formally and informally, was 

developed. They posit that although the school leader is crucial to the success of the 

school, how a leader shares responsibility with others will ultimately determine success. 

Assumptions, Limitations, and Scope 

The assumptions for this study were that archival data were accurate, correct, and 

to the greatest extent possible, complete. It was also assumed that lead teachers in their 

interviews were truthful and forthright in their answers. Since many of the interview 

questions dealt with events in the past, it was also assumed that lead teachers had a good 

working memory of their experiences both during and subsequent to their time in 

RUMLI. 

Both school districts involved in RUMLI are large urban districts. Therefore, 

some of the results of this study may not be generalizable to suburban or rural school 

districts. Also, although these districts face the same issues faced by similar urban 

districts, every school district has its own culture and history, which could affect the 

results of this study and limit the generalizability. Finally, since the study focused 
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exclusively on high school teachers, the findings may not all be applicable to elementary 

and middle school settings.  

The scope of the study was limited to the seventy-seven living lead high school 

teachers from the two urban school districts who participated in this program. Attrition 

was a problem during the program; however program developers have maintained contact 

with many of the former lead teachers. In a few cases, it was impossible to collect follow-

up data. Some former lead teachers left the teaching profession; others moved from the 

Houston area and did not provide new contact information. Two past lead teachers are 

now deceased. 

Definition of Terms 

The following are the operational definitions used throughout this study: 

Rice University Mathematics Leadership Institute (RUMLI) — RUMLI refers 

to the entirety of the NSF grant program that lasted from 2005 until 2011. RUMLI was 

conceptualized as a partnership among the Rice University School Mathematics Project, 

Rice University’s Mathematics, Computational and Applied Mathematics, and Statistics 

Departments, and the two participating school districts. Program activities included 

Summer Leadership Institutes, academic-year follow-up meetings, professional 

development towards Texas Master Mathematics Teacher certification, and the Noyce 

Scholar supplemental grant. 

Rice University School Mathematics Project (RUSMP) — Founded by an 

initial NSF grant in 1987 to provide professional development to Houston-area middle 

and high school teachers, RUSMP has evolved into a mathematics education center 

which provides professional development for teachers and teacher leaders, curriculum 
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development for local schools and districts, and research on education and mathematics 

professional development. RUSMP staff directed and managed RUMLI activities. 

Summer Leadership Institutes — The Summer Leadership Institutes were held 

for six summers (2005-2010). Each institute lasted for four weeks during the month of 

June. Each lead teacher attended two Summer Leadership Institutes in consecutive 

summers. During the institutes, lead teachers studied mathematics in the mornings and 

issues related to leadership through a lens of equity in the afternoons. During the first 

summer institute for each cohort, the mathematics focus was on developing algebra and 

geometry concepts necessary to help a lead teacher work with new and struggling 

teachers. In the second summer, lead teachers studied combinatorics and statistics, with 

combinatorics instruction in particular being developed from an open-ended problem 

solving perspective. 

Academic-Year Meetings — Academic-year meetings were held once a month 

after the first five Summer Leadership Institutes. The end of grant funding precluded 

academic-year meetings from being held after the final Summer Leadership Institute. All 

lead teachers currently active in the program, regardless of their cohort were expected to 

attend the academic-year meetings.  

RUMLI Lead Teachers — The seventy-nine RUMLI lead teachers were those 

high school teachers selected by their building principals to participate in the program. 

Each lead teacher attended two Summer Leadership Institutes then attended academic-

year meetings during the time they participated in the program. Lead teachers were 

required to be classroom mathematics teachers and were requested to teach at least one 

entry-level high school mathematics course. Each lead teacher’s classroom was to serve 
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as a model classroom for fellow teachers. At the beginning of the program, principals 

were requested to provide one additional release period to lead teachers for their work 

with the other teachers in their departments. 

Cohort — RUMLI lead teachers were divided into three cohorts over the course 

of the program. Cohorts were sequential, with the first cohort entering the program in 

2005, the second in 2007, and the third in 2009. 

Texas Master Mathematics Teachers — The RUMLI grant funding provided 

lead teachers with the opportunity to obtain Texas Master Mathematics Teacher (8 – 12) 

certification. This supplementary certification was awarded after completing a 132-hour 

course and passing a state certification exam. Teachers with this certification at schools 

identified by the State of Texas as high need were awarded an additional stipend for their 

work as Texas Master Mathematics Teachers. 

Noyce Scholars — A supplemental NSF grant was awarded to allow RUMLI lead 

teachers who had obtained master’s degrees with the ability to further develop their 

leadership skills. Those who applied and were accepted were named Noyce Scholars. 

They received additional support and were given additional responsibilities such as 

developing curriculum, leading professional development, or creating and teaching 

programs for students.  

Summary 

This study investigated the short- and long-term effects of the Rice University 

Mathematics Leadership Institute, a seven-year grant-funded professional development 

program designed to develop high school mathematics teachers to serve as lead teachers 

on their campuses for the purpose of improving mathematics instruction. Through the use 
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of archival data and interviews with lead teachers, building principals, and district 

administrators, and by using both quantitative and qualitative techniques, the effects are 

described. Additionally, the study identified the factors that affected the sustainability of 

the program after the conclusion of program. 

The next chapter contains a review of the research relevant to this study. In 

particular, research on mathematics education, equity, school accountability, school 

change, distributed leadership, collaborative communities, teacher leadership, and 

professional development is discussed.



 

 

 

 

 

Chapter II  

Review of Relevant Literature 

To study the long-term effects of the Rice University Mathematics Leadership 

Institute (RUMLI), it is essential to understand the many contexts in which the program 

existed. As a program designed to ultimately provide better educational opportunities for 

all students (Copur-Genturk, 2014), RUMLI was influenced and affected by research on 

mathematics education and leadership, therefore it is important to situate this study by 

reviewing the literature in these two areas. In particular, this review focuses on eight 

primary areas related to mathematics education, leadership, and the role that each plays in 

a school setting. Specifically, this review focuses on mathematics education, equity, 

school accountability, school change, distributed leadership, collaborative communities, 

teacher leadership, and professional development. 

Mathematics Education 

Much of the context for the need for a mathematics leadership program such as 

RUMLI is situated in the history of mathematics education, especially the recent history 

in the state of Texas. What was taught and to whom influenced the needs of mathematics 

teachers through the state. This history of mathematics education since the turn of the 20
th

 

century has centered on ongoing debates– specifically debates about who was taught 

mathematics, how much mathematics they should be taught, and how they should be 

taught mathematics (Furiinghetti, Matos, & Menghini, 2013). 
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Who was taught and what were they taught? 

In 2007, the state of Texas was one of only eleven states in the country that had 

proposed standards to require all students to take four-years of high school mathematics. 

Similarly, only twenty-two states required Algebra I or its equivalent, and eight states 

required Geometry for graduation (Reys, Dingman, Nevels, & Teuscher, 2007). The 

progress to this standard of a comprehensive, rigorous mathematics requirement for all 

students was shaped, however, by differing opinions on the nature of high school 

mathematics and the necessity of its study. 

 Stanic and Kilpatrick (1992), in describing the history of mathematics education, 

explained how college entrance examinations determined the high school curriculum 

prior to the start of the 20
th

 century. Up to this point in time, very few school-aged 

children actually attended school, and even fewer attended college. As a result of these 

low attendance numbers, there was little need to question the nature of mathematics 

education. As Stanic and Kilpatrick stated “Reform was not a crucial issue as long as very 

few school-age children actually went school" (p.12). For those who attended, a basic 

curriculum of arithmetic and algebra was required (Klein, 2002; Stanic, 1986). 

 Urbanization at the turn of the 20
th

 century, however, had chilling effects on the 

role of mathematics education in the curriculum. Beliefs about the inability of a growing 

populace to handle the rigors of mathematics caused dramatic decreases in enrollment in 

high school mathematics courses (Stanic, 1986). These doubts about the ability and need 

to provide universal mathematics education were coupled with debates about the very 

nature of the role of mathematics in the high school curriculum. Many saw the 

importance of mathematics in developing the mental discipline of students; while others 
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thought that a more important role of mathematics was its application to solving real-

world problems (Liang & Heckman, 2013). The net result of these forces was the 

removal of mathematics requirements in some states, and as a result, enrollment in high 

school mathematics courses declined during the 1920s and 30s (Stanic & Kilpatrick, 

1992). 

 The launch by the Soviet Union of Sputnik in 1957 and the subsequent “space 

race” is attributed by many as a turning point in mathematics education in the United 

States, calling attention to the need to prepare more individuals to pursue careers in 

technology and engineering (Sizemore, 2010; Smith, 2004; Stanic & Kilpatrick, 1992). 

However Woodward (2004) suggested that it was really the dawn of the atomic era that 

had individuals in upper levels of government and higher education considering the need 

to change the mathematics taught in public schools. 

 The result of these perceived needs for changes in mathematics education was the 

passage of the National Defense Education Act of 1958 which, for the first time, provided 

federal funds for public pre-college education in areas other than vocational education, 

with a particular emphasis in providing funds to re-vitalize mathematics and science 

education (Harden, 1981). This infusion of capital led to the development of curriculum 

development projects, most notably the School Mathematics Study Group (SMSG) that 

emphasized formal, abstract mathematics concepts as early as elementary school 

(Wooton, 1965). The curricular changes ushered in because of the desire to remain 

competitive internationally, ultimately led to a public backlash that resulted in a return to 

more traditional curricular materials (Kraus, 1978) and lingering negative attitudes 

towards mathematics and mathematics education (Kline, 1973). 
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The next major movement in mathematics education was what can be described 

as the standards movement that began in the 1980s. The National Council of Teachers of 

Mathematics (NCTM) through their work An Agenda for Action (1980) recommended 

“More mathematics study be required for all students and a flexible curriculum with a 

greater range of options be designed to accommodate the diverse needs of the student 

population” (p. 17). This call to provide more rigorous mathematics to all students was 

further delineated and refined in NCTM’s Curriculum and Evaluation Standards for 

School Mathematics (1989) and Principles and Standards for School Mathematics 

(2000). 

Apart from the mathematics education community, there were other calls for the 

need to provide more mathematics education to more students. A Nation at Risk (National 

Commission on Excellence in Education, 1983) warned of impending negative economic 

implications for the United States if a more scientifically and mathematically literate 

workforce were not available in the United States. These concerns have been repeatedly 

echoed in subsequent reports released in subsequent years (Augustine, 2005; National 

Research Council, 1989, 2001; Reardon, 2011; Stanic, 1986). In particular, reports 

warned that with the changing demographics of the United States population, it became 

more crucial to actively promote the engagement of populations previously 

underrepresented in more rigorous pre-college mathematics (Finn, Gerber, & Wang, 

2001; Haycock, 2001; Muller, Riegle-Crumb, Schiller, Wilkinson, & Frank, 2010; 

Pateman & Lim, 2013; Reardon, 2011; Schmidt, Cogan, & McKnight, 2011). 

Specifically, in Texas, the calls to increase mathematics education for all students 

led to the adoption in 1996 of state curriculum and graduation requirements that 
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eliminated all high school mathematics classes that were considered “below” Algebra I 

and made successful completion of Algebra I a requirement for high school graduation 

(Texas Administrative Code, 1996). 

Paradigms for teaching mathematics 

As important as the questions of “who” and “what” were in the recent history of 

mathematics education, an even more controversial, yet related, question is “how” should 

mathematics be taught. Prior to the development of mathematics education as a field of 

inquiry, most pre-college mathematics education followed a behaviorist model of 

instruction grounded in the research of Thorndike and Skinner and focused on repetition 

of mathematical procedures until mathematical skills became ingrained in the learner 

(Woodward, 2004). 

Though there is some debate as to the beginning of mathematics education as a 

field of study, most scholars point to the establishment of the International Commission 

on the Teaching of Mathematics in 1908 as a turning point in the development of the 

discipline of mathematics education, and subsequently as the start of critical discussions 

on how students learn mathematics and how teachers could better teach mathematics 

(Furiinghetti, Matos, & Menghini, 2013; Kilpatrick, 2008).  

From these beginnings, many theories of development and cognitive psychology 

have been used to shape and influence mathematics education. Negative reaction to 

behaviorist theories of learning led to the development of other theories of learning in 

general and mathematics learning in particular. Behaviorist theories tended to treat the 

brain as a “black box” and theorized that understanding the processes that occur within 
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the brain was not as important as developing mechanisms, such as drill and practice, to 

help information become engrained knowledge (Rappaport, 1966).  

One of the earliest moves away from this “black box” theory was the 

development of information processing theory. This theory, developed in the 1950s, used 

a paradigm of treating the brain as a computer that organizes and processes information 

in a logical manner (Shannon & Weaver, 1963). Determining this logical manner in 

which information is stored and accessed in a given individual’s brain can provide insight 

as to how to best structure instruction for that person and has led to programmed 

instructional models based on research on artificial intelligence (Riley, Greeno, & Heller, 

1983). Advances in computer technology allowed for “intelligent” tutors that could 

attempt to tailor instruction to each student’s method of processing information (e.g., 

Mackiewicz & Thompson, 2014; Pane, Griffin, McCaffrey, & Karam, 2014; Reed, 

Corbett, Hoffman, Wagner, & MacLaren, 2013). 

Another major movement away from behaviorist models for teaching 

mathematics evolved from the development theories of Dewey and Piaget. Dewey 

theorized that learning developed from the prior experiences and knowledge of an 

individual, making it crucial to provide learners with rich experiences from which to 

build upon (Dewey, 1938). Piaget related learning to both maturation and to the 

experiences provided to the learner (Piaget, 1964). Together, the theories of Dewey and 

Piaget along with theories of others are seen as laying the foundation for what was later 

termed “progressive education” (Howlett, 2013). 

Progressive education theories led to what has been called the constructive 

approach to education. Bruner was one of the first to hypothesize that learners were not 
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empty vessels to which knowledge was imparted, but rather that learners had to make 

their own sense of the world and their learning (Bruner, 1985). Kanselaar (2002) stated 

the following: 

Constructivism's central idea is that human knowledge is constructed, that 

learners build new knowledge upon the foundation of previous learning. This 

view of learning sharply contrasts with one in which learning is the passive 

transmission of information from one individual to another, a view in which 

reception, not construction, is key. (p. 1) 

Similarly, the work of Vygotsky and his theories of social constructivism have 

also had an influence on classroom practices in mathematics. His work focused on the 

importance of the social interactions between students and teachers and more importantly 

among students in the construction of understanding (Berger, 2005).  

The specific application of the constructivist paradigm to mathematics learning 

gained much traction in the late 1980s and early 1990s (e.g., Davis, Maher, & Noddings, 

1990; Lerman, 1989; Noddings, 1990; von Glasersfeld, 1991). These early discussions on 

how to focus mathematics instruction to make it more interactive and student-centered 

although not universal are still a central tenet of progressive mathematics educators 

(Proulx, 2010). 

However the use of constructivist theories in the mathematics classroom does 

have detractors. Bowers (2005) believed that constructivist learning in general de-

emphasizes the importance of the intergenerational passage of knowledge. Other authors 

(e.g., Clark, 2009; Sweller, 2009) contended that constructivism was not necessarily 

compatible with the ways that the human brain processes information. Gredler (2012) 
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argued that Vygotsky’s work is predominantly a theory for the teaching of language and 

has been mistranslated and misapplied in science and mathematics classrooms. In 

addition, some studies (Grady, Watkins, & Montalvo, 2012; What Works Clearinghouse, 

2010) have found little if no difference in achievement between students taught in 

traditional classrooms and those taught using constructivist principles. Rosenshine (2009) 

used studies such as these to make the case that empirical evidence does not support a 

constructivist teaching philosophy. 

Conceptual-focused instruction 

Building on the aforementioned theories of learning and development, much of 

the focus of recent mathematics education from both researchers and professional 

organizations has been focused on the development of conceptual understanding in 

students (e.g., Ben-Hur, 2006; Common Core State Standards Initiative, 2010; NCTM, 

2000). Skemp, in his book The Psychology of Mathematics (1987), discussed the need for 

students to organize their thinking as they learn mathematics around interconnected 

schema that provide a conceptual framework from which new learning can be 

assimilated.  

However, since mathematics can be at times procedural, it is also important for 

instruction to balance procedural and conceptual understandings of mathematics (Rittle-

Johnson, Siegler, & Alibali, 2001). In reality, some of the biggest debates in mathematics 

education arise from discussions about the correct balance between conceptual and 

procedural knowledge (Hiebert & Lefevre, 1986) and from whether conceptual 

understanding must necessarily precede attempts to teach mathematics procedures 

(Rittle-Johnson & Alibali, 1999). This debate between the relative merits of procedural 
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and conceptual knowledge lies at the heart of the so-called “math wars” that have 

polarized much of the mathematics education community during the last 50 years 

(Schoenfeld, 2004). 

 The ebb and flow of this debate of conceptual versus procedural knowledge have 

been documented in the publications of NCTM, the professional organization for pre-

college mathematics teachers. In their Curriculum and Evaluation Standards for School 

Mathematics (1989), they described a K-12 mathematics curriculum which explicitly de-

emphasized procedural knowledge. However in their update of their standards, the 

Principles and Standards of School Mathematics (2000) called for a balanced approach to 

mathematics education. 

Related to the movement for mathematics learning that emphasizes conceptual 

understanding is the belief that mathematics education needs to focus on a problem-

solving approach to mathematics instruction. In this approach, the belief is that 

mathematics needs to be made relevant to students by being taught in the context of 

meaningful problems (e.g., Schoenfeld, 1985; Silver, 1997). The primary concern with a 

problem-solving approach is the marginalization of the study of mathematics as an 

academic discipline in its own right. This problem-solving approach may not guarantee 

that all necessary mathematics prerequisites will be studied (Lerman, 1983). 

 The evolution of mathematics education has been coupled with changes in the 

high school mathematics curriculum that require more students to learn more rigorous 

mathematics than in the past (Chazan, 1996; Spielhagen, 2006; Steen, 1992). This need 

for equitable access to mathematics for all students is one of the challenging realities for 

school systems and educators. 
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Equity Issues in Mathematics 

Equity issues in mathematics education can be seen from both an individual as 

well as a systems perspective. From a systems perspective as cited above, it is the belief 

that the manpower necessary to maintain America’s economic leadership requires more 

universal and equitable access to STEM (science, technology, engineering, and 

mathematics) education for “all” students (e.g., Augustine, 2005; National Science Board, 

2007; National Commission on Excellence in Education, 1983).  

Examining equity from an individual perspective, Moses and Cobb (2001), in the 

book Radical Equations: Organizing Math Literacy in America’s Schools, claim that 

mathematics instruction, particularly instruction in algebra is truly a civil rights issue, 

especially as the American economy continues to transition from an economy focused on 

physical strength to an economy focused on mental strength. Their belief that without 

equitable mathematics instruction, that poorer students and students of color would be 

doomed to second-class status was the basis for Moses’ work in developing the Algebra 

Project in rural Mississippi aimed at providing economic access to the poorest students 

through mathematics.  

The achievement gap 

 An indicator of the lack of equity in education is the achievement gap between 

different subpopulations of students. One of the earliest reports to address the 

achievement gap between white students and African American students, Equality of 

Educational Opportunity, more commonly referred to as the Coleman Report, 

investigated differences in education in a segregated society (Coleman et al., 1966). In 

this report, he discovered that despite similar per capita spending, an achievement gap 
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existed between African American and white students in reading and mathematics. He 

found that the desegregation of schools did not lessen the gap, but that the gap was more 

closely related to socioeconomic status than to race.  

 Recent studies have documented the achievement gap in mathematics between 

white students and other subpopulations of students (e.g., Carpenter et al., 1988; 

Hemphill & Vanneman, 2011). Data on the status of achievement gaps and progress in 

decreasing these gaps in performance are not encouraging. Although some reduction in 

these gaps occurred in the 1970s and 1980s, progress towards reducing these gaps has 

stalled (Haycock, 2001; J. Lee, 2002).  

For example, although differences in mathematics scores on the National 

Assessment of Educational Progress (NAEP) between African American and white 

students have decreased since the first administration of the assessment in 1978, the gap 

has not decreased since 1999 (Vanneman, Hamilton, Anderson, & Rahman, 2009). 

Similarly, for Hispanic students, although NAEP mathematics scores have increased since 

they were first measured for the subpopulation in 1990, the achievement gap has not 

decreased. Interestingly the gap in Texas between Hispanic and white students has 

actually increased on the assessment (Hemphill et al., 2011). 

  Perceptions of why achievement gaps occur are not always aligned. Bol and 

Berry (2005) found that whereas university faculty and supervisors attributed the 

achievement gap to curricular and instructional issues, teachers attributed the differences 

to student characteristics such as motivational beliefs, work ethic, and family support. 

Interestingly, research seems to support both positions. Supporting the views of 

university faculty, Flores (2007) analyzed data that indicated the African American, 
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Hispanic, and low-income students generally had less qualified teachers and were held to 

lower expectations than their middle or upper class white counterparts. However Stinson 

(2013) and Stevens, Olivárez, and Hamman (2006) support the views of teachers that it is 

differences in student characteristics that contribute to the achievement gaps, with 

differing reasons for different subpopulations. Stinson found that that among African-

American males self-identity played a bigger role in academic performance than effort or 

classroom instruction. Similarly Stevens, Olivárez, and Hamman discovered that 

Hispanics, in general, have lower self-efficacy in mathematics than their white 

counterparts.  

 Other researchers question the importance of focusing on the achievement gap as 

a measure of equity. Gutiérrez (2008), in particular, expressed her concern with what she 

termed as “gap gazing.” In her view, focusing on achievement gaps was overly negative. 

Instead of building on each student’s individual strengths, educators are instead 

concentrating on the perceived deficits of subpopulations. 

Promoting equity and access  

NCTM (2014), in its position statement on equity and access, state that 

“addressing equity and access includes both ensuring that all students attain mathematics 

proficiency and increasing the numbers of students from all racial, ethnic, linguistic, 

gender, and socioeconomic groups who attain the highest levels of mathematics 

achievement” (p. 1). 

How to address these issues is however a question that is not easily answered. 

Haycock (2001) suggested that reducing the gap is a matter of improving instruction and 

making the curriculum more challenging. Schoenfeld (2002) added more specificity to 
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this charge by delineating four conditions necessary to address equity and access, 

specifically the need for: (1) high quality curriculum; (2) a stable group of knowledgeable 

and professional teachers; (3) meaningful assessment aligned with the curriculum; and 

(4) processes to continually refine curricula, assessment, and professional development.  

Whereas these perspectives focus on the curriculum, other researchers have 

focused more on addressing the characteristics of the student in developing equitable 

instruction. Lee (2011) suggested three perspectives that need to be taken into account to 

address equity in STEM learning environments: a cognitively-based perspective, a cross-

cultural perspective, and a sociopolitical perspective. In the cognitively-based 

perspective, a teacher takes into account the unique knowledge each student brings with 

him/her from home and community. The cross-cultural perspective focuses on the 

methods of communication and understanding that are unique to a student and his culture. 

Finally the sociopolitical perspective requires teachers to think critically about the 

necessity and relevance of the content being taught in light of past patterns of oppression. 

This sociopolitical perspective, in fact, has led to a movement of addressing equity 

through teaching mathematics for social justice (TMSJ) (Gutiérrez, 2013). TMSJ is 

predicated on helping students see mathematics as a tool for not just understanding social 

issues, but for also critically reflecting on ways of addressing these issues (Bartell, 2013). 

However, at its heart, TMSJ can contradict what Tate (1995) referred to as the 

“Eurocentric” frameworks of American education. This also places it counter to the 

traditional methods used to assess students’ understanding (Gregson, 2013). 
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School Accountability 

In American public schools, one of the major forces shaping instruction in many 

subjects, but particularly in mathematics, is high-stakes accountability (Carnoy, Loeb, & 

Smith, 2003). High-stakes testing has changed the nature of public school instruction, 

particularly in Texas (McNeil & Valenzuela, 2000). 

History of Accountability in the United States 

Standardized testing, assessment, and accountability are now inexorably 

connected (Rhoten, Carnoy, Chabran, & Elmore, 2003). At the conclusion of World War 

II, standardized testing became a means of evaluating student performance, although in 

the early days of its widespread use, only samples of students were tested, and testing 

was voluntary, not mandated by state or federal law (Schiller & Muller, 2000). Since the 

1980s, the use of standardized testing has expanded; it is now used integrally in new 

accountability systems with high stakes for both students and schools. Much of the 

change in focus of accountability systems can be attributed to the publication in 1983 of 

A Nation at Risk: The Imperative for Educational Reform (Fuhrman, 2004). The report, 

which sounded the alarm that students in the United States were falling behind their 

counterparts in the rest of the world, particularly in the fields of mathematics and science, 

made several recommendations on how to improve the quality of education in America.  

One notable recommendation specifically focused on student accountability. 

Specifically that standardized tests of achievement (not to be confused with aptitude 

tests) be administered at major transition points from one level of schooling to another 

and particularly from high school to college or work (National Commission on 

Excellence in Education, 1983). The purposes of these tests would be to: (1) certify the 
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student's credentials; (2) identify the need for remedial intervention; and (3) identify the 

opportunity for advanced or accelerated work. The tests should be administered as part of 

a nationwide (but not federal) system of state and local standardized tests. This system 

should include other diagnostic procedures that assist teachers and students to evaluate 

student progress. 

Similarly, political purposes focused attention on accountability. The United 

States government first provided significant financial support for public education with 

the Elementary and Secondary Education Act of 1965. In particular, Title I of this act 

provided schools with funding to target the improvement of education of disadvantaged 

students. With each re-authorization of the Elementary and Secondary Education Act, 

there have been demands to guarantee that increased funding earmarked to improve 

public pre-college education was being put to effective use. This led to accountability 

systems for schools that use the same assessment instruments for multiple purposes 

(Benveniste, 1985). With the adoption of the 2001 re-authorization of the Elementary and 

Secondary Education Act entitled the No Child Left Behind Act of 2001, the federal 

government took a more active role in accountability. Although states are allowed to 

develop their own assessments and determine their own proficiency standards, the 

legislation mandates penalties for schools and school systems that do not make adequate 

progress toward proficiency for all students. 

Goals and consequences of accountability systems 

The No Child Left Behind Act of 2001 is seen as the formalization of what are 

called standards-based accountability systems. Fuhrman (2004) stated that these new 

standards-based accountability systems comprise a theory of action as described by 
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Argyris and Schon (1978). The tenet of a theory of action is that humans develop actions 

to achieve the results that they wish to occur. In this framework, individuals such as 

policy makers who do not have a direct role in the day-to-day education of students 

develop accountability systems to attempt to improve the quality of education. Fuhrman 

further delineates the assumptions that underlie an effective accountability system within 

this framework: 

1) Performance, or student achievement, is the key value or goal of schooling, 

and constructing accountability around performance focuses attention on it. 

2) Performance is accurately and authentically measured by the assessment 

instruments in use. 

3) Consequences, or stakes, motivate school personnel or students. 

4) Improved instruction and higher levels of performance will result. 

5) Unfortunate unintended consequences are minimal. (pp. 8-9) 

Other authors (Debray, Parson, & Avila, 2003; Linn, 2004) further emphasized 

that a goal of standards-based accountability is to act as a lever to effect change through a 

combination of incentives and punishments to students and schools. 

The immediate question is how well are these assumptions met in current 

accountability systems in general and in Texas in particular. Although the role of 

accountability and high-stakes assessment in Texas will be explored in more detail later, a 

national view is also important. Undoubtedly the standards-based accountability systems 

have focused attention on student performance and that consequences and stakes do 

motivate students and teachers (Booher-Jennings, 2005; Fassold, 2000; Fuhrman, Goetz, 
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& Duffy, 2004; Grant, 2001; McNeil, 2000; McNeil & Valenzuela, 2000; Muller & 

Schiller, 2001; Plank & Condliffe, 2013).  

Several researchers (Fuhrman, et al., 2004; Koretz, 2002; McNeil, 2000; Rex & 

Nelson, 2004; Schiller & Muller, 2000) have documented incidences of teaching to the 

test and the concern that the tested curriculum replaced the taught curriculum. For 

example, Desimone, Smith, Hayes, and Frisvold (2005) using NAEP results found that 

accountability may be related to increases in procedural knowledge but not in conceptual 

knowledge and problem solving. 

The format of the state assessment seems to have a great effect on methods of 

classroom instruction. Teachers in states with open-ended assessments reported a move to 

more open-ended classroom instruction (Fuhrman, et al., 2004). In states with multiple-

choice instead of open-ended assessments, teachers with strong senses of professional 

self were able to avoid allowing high-stakes tests to subsume their classroom practice 

(Rex & Nelson, 2004).  

It is difficult to determine if achievement differences from year to year on state-

mandated assessments are the result of changes in instruction or in changes in methods of 

test preparation (Paris, Lawton, Turner, & Roth, 1991). Results from one of the few tests 

that is administered nationwide and used to make comparisons in achievement among 

states, the NAEP, indicate that states with long-standing accountability systems have 

shown increases in student performance, and perhaps equally as important, a decrease in 

the achievement gap between under-represented minority populations and white students 

(Grissmer & Flanagan, 1998). In addition, Carnoy and Loeb (2004) compared states with 

accountability systems with high stakes for both students and schools with states with 
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accountability systems that lacked high stakes for schools and/or students. They reported 

a larger rate of increase in achievement at higher performance levels on the NAEP for 

both White and African-American students in states with high stakes for both students 

and schools than those states without. They cautioned however, that states may have 

excluded students for various reasons from the pool of students administered the NAEP, 

and this change in the test population may not provide truly representative scores. In 

addition, Koretz (2002) identified that simply changing the relative weight of the 

concepts addressed on the assessment could radically affect the reported results. 

In the state of Texas, the process of establishing a cut-score to determine the 

passing rate in effect dichotomizes the continuous variable established by the scale score. 

Dichotomization is used primarily because it simplifies statistical analysis and allows for 

easy interpretation of results. However, this ease of interpretation can lead to an 

oversimplification of results and incorrect inferences (Altman & Royston, 2006; Cohen, 

1983; MacCallum, Zhang, Preacher, & Rucker, 2002).  

The more data that are considered, the more likely an accountability system is to 

paint an accurate picture of educational attainment (Baker & Linn, 2004; Fuhrman, 

Elmore, & O’Day, 2004; Fuhrman, et al., 2004; Horn, 2003; Kim & Sunderman, 2005). 

In addition, focusing on what the data are supposed to be evaluating is important. 

Although some states have developed instruments that are used primarily for assessing 

school performance (Rhoten et al., 2003), logistics often demand that one assessment 

instrument be used to assess both students and schools. However, nationally administered 

tests such as the NAEP, and at the high school level, Advanced Placement exams and the 

SAT (formerly the Scholastic Aptitude Test and then the Scholastic Achievement Test) 
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may be able to be used to give a deeper picture of school effectiveness. The key, if it is 

not practical to collect additional data, is to use the data that are collected effectively. 

History of Texas accountability system 

A history of the accountability system in Texas provides insight into the current 

state of school accountability in Texas. The Texas Assessment of Basic Skills (TABS) 

was a criterion-based assessment created by legislative mandate in 1978 to test basic 

mathematics, reading and writing skills of students in grades three, five and nine. In 1983 

it was mandated that ninth-grade students who failed the test had to re-test each 

subsequent year. Although students were not denied a diploma for failure, campus- and 

district-level performance of students was reported publicly and represented the 

beginning of “high stakes” accountability for large-scale assessment in Texas (Texas 

Education Agency, Pearson Education Management, Harcourt Educational Measurement, 

& Beck Evaluation and Testing Associates, Inc., 2005). 

The TABS was replaced with another criterion-referenced instrument, the Texas 

Educational Assessment of Minimal Skills in 1984. Its implementation included a 

requirement that all students in eleventh grade pass exit level exams in mathematics, 

reading and writing in order to receive a diploma. The purpose of this exam was to test 

minimum skills directly related to the Texas Essential Elements, the then current 

curriculum for the state of Texas (Texas Education Agency & Pearson, 2014). 

In 1990 the state introduced the Texas Assessment of Academic Skills (TAAS). 

This new assessment tool had two major impacts. First, the difficulty of the material on 

the assessment was increased, as a result no longer were the tests considered just minimal 

skills tests. Passing each of the reading, writing and mathematics components of the 



 

  

33 

grade-ten test, also known as the exit-level exam, was a requirement for receiving a high 

school diploma in the state. Second, schools were also held to higher standards with the 

expectation that not only the campus as whole, but also the specific subpopulations 

(African-American, Caucasian, Hispanic, and Economically Disadvantaged) had to 

achieve minimal standards. Passing rates on these standardized exams, along with 

attendance and drop-out data were used to assign schools accountability ratings with 

severe repercussions mandated for schools that were placed at the lower end of the 

accountability scale (Texas Education Agency et al., 2005). 

The Texas Assessment of Knowledge and Skills (TAKS) replaced the TAAS in 

2003. TAKS was designed to now test science and social studies as well as mathematics 

and English language arts. Testing was also conducted at more grade levels than 

previously. In mathematics, students were now tested each year in grades nine through 

eleven. Successfully passing the English Language Arts, Mathematics, Science and 

Social Studies components of the grade eleven TAKS, was a requirement for obtaining a 

high school diploma (Texas Education Agency et al., 2005). 

 Accompanying this change in grade level configuration for the administration of 

state-mandated exams was a corresponding change in the curriculum being tested by the 

exams. Whereas, previously the exit-level mathematics TAAS only tested content through 

the state’s eighth-grade mathematics curriculum, the new TAKS tested the high school 

curriculum. With the implementation of the TAKS, Algebra I and Geometry Texas 

Essential Knowledge and Skills were tested. Algebra I concepts were tested on the tests 

for grades nine, ten, and eleven, and Geometry concepts were tested on the grade eleven 

exam (Texas Education Agency et al., 2005). 
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 The TAKS was the assessment system that was in place during the time period of 

RUMLI, although it was replaced in 2011 by the State of Texas Assessments of Academic 

Readiness (STAAR®), which included specific high school end-of-course exams for 

Algebra I, Geometry, and Algebra II (Texas Education Agency & Pearson, 2014). 

Effects of accountability on education in Texas 

Perhaps due to President George W. Bush’s ascendancy to the presidency and 

subsequent push to make educational accountability a cornerstone of his administration, 

the effects of the accountability system that he left in place as governor of Texas have 

been, and continue to be well researched. Initial studies of the effects of the Texas 

accountability system have been positive although researchers do realize that the Texas 

system of accountability is by no means without flaws (Grissmer & Flanagan, 1998; 

Jerald, 2001; Skrla, Scheurich, & Johnson, 2001). Many researchers pointed to rapid 

increases in scores on the mathematics component of the TAAS as evidence of increased 

achievement, as well as increasing scores on the NAEP not only for the population as a 

whole, but also for identified sub-populations as evidence of the success in improving 

mathematics instruction in the state.  

Criticisms of the glowing reviews have come from both quantitative and 

qualitative researchers. Carnoy, Loeb, and Smith (2003) found a weakness in the 

relationships between TAKS scores and other outcomes such as high school graduation 

rates and scores on college entrance exams. Other researchers (Klein, Hamilton, 

McCaffrey, & Steecher, 2000) analyzed increases in scores in Texas on the NAEP, 

increases that they state political leaders attributed to the accountability system, and 

found that Texas score improvements in mathematics at eighth-grade were not 
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significantly different from those of other states that did not have strong accountability 

systems in place. In fact their data show evidence that the achievement gap between 

white students and underrepresented minorities actually increased. Some argued that the 

data show that the accountability program actually negatively impacts schools that were 

already academically behind before the implementation of the accountability system 

(Fassold, 2000).  

Perhaps it is the qualitative data that are the cause of the most concern. Rhoten et 

al. (2003) analyzed data in four states, including Texas with differing accountability 

systems. They found in the four states the accountability systems had little impact on 

high-performing students and that educational resources were focused towards lower 

achieving students causing the authors to question what was being done for students in 

the middle. Haney (2000) attributed the improved achievement in Texas on a large 

population of un-tested students – including students exempted for special education 

status and students who dropped out of school. McNeil & Valenzuela (2000) found 

rampant evidence of teachers teaching to the test and substituting the tested curriculum 

for the state curriculum. It was also their contention that because of test hysteria, 

innovative instruction is not valued and is replaced by test preparation. 

The effect that the state assessment program and the corresponding push towards 

“data-driven decision making” have had on instruction in Texas is dramatic. Campuses 

that in the past had been unsuccessful in attempts at implementing and maintaining 

campus reform efforts did dramatically change their instructional delivery methods and 

practices because of the implementation of a state assessment program (Booher-Jennings, 

2005; Skrla et al., 2001). Teachers in states with high-stakes testing programs, such as the 
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STAAR® and the (TAKS and TAAS before it) report great pressure to teach only the 

objectives on the test and to teach in ways that are opposed to what they think are good 

instructional practices (Pedulla et al., 2003). 

School Change 

Recent state and federal mandates require schools that are not meeting prescribed 

educational standards to enact fundamental changes in instruction and/or organization. 

This, in turn, has led to increased study of the components necessary to enact effective 

school change (Daly & Finnigan, 2010). Appropriate, meaningful professional 

development and the development of effective learning communities have been cited by 

several as key components in promoting school change (e.g., Darling-Hammond & 

McLaughlin, 1995; Hargreaves & Goodson, 2006; McLaughlin & Marsh, 1978; Silins, 

Mulford, & Zarins, 2002; Wagner, 2001). 

 School change can be seen as predicated on increasing the capacity of all in a 

school to do what is necessary to increase student learning (Cosner, 2009, 2009; Youngs 

& King, 2002). Capacity can be increased through the development of social capital. 

Leana and Pil (2006) define social capital as “the actual and potential resources 

embedded in relationships among actors” (p. 353). Their research in urban schools 

demonstrated the positive effects on instruction and social achievement that occurred 

when strong social capital existed within a school. 

 Smith and Wohlstetter (2001) explored social capital in terms of networks that 

transcended individual schools. Their findings, also based on research occurring in urban 

schools, suggested that schools that work together, sometimes with the assistance of 

external partners, are more likely to bring about substantive change.  
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 Even after capacity is developed and social structures have been enacted, it is still 

necessary to provide teachers with specific, technical assistance to help in the 

implementation of curricular, instructional or programmatic changes that are enacted 

(Balfanz & Mac Iver, 2000). 

Role of the principal 

 Principals, not surprisingly, play the most critical role in shepherding school 

change (Hall & Hord, 2011). Youngs and King (2002) identified three critical 

components necessary to increase school capacity. Specifically, they found that principals 

who developed a high level of trust within their faculty, who promoted structures for 

teacher learning, and who, when necessary, provided external assistance to help teachers 

navigate changes were able to more successfully maintain change initiatives in their 

schools.  

 Building on this work, Cosner (2009) through a study of high school principals, 

further illuminated the central role that trust-building places in sustaining structural 

change. She found that principals who established and implemented deliberative methods 

of promoting interactions among faculty were able to develop trust relationships that 

fostered and sustained change. Similarly Mullen and Hutinger (2008) found that 

principals could affect school change by effectively developing faculty study groups that 

built collaborative relationships. 

Role of the teacher 

“Educational change depends on what teachers do and think – it is as simple and 

complex as that” (Fullan, 2007, p. 129). These words underpin the critical role that 

teachers play in school reform. In his work, Fullan pointed to the ever-increasing 
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demands on teachers that therefore limit a given teacher’s ability to become a meaningful 

change agent. Much literature on school reform (e.g., Craig, 2001; Curry, 2008; Fullan, 

2007) describes the critical role that collaborative communities have in helping teachers 

navigate school reform and serve as change agents in their classrooms. Similarly, in a 

study that attempted to quantify teachers’ engagement in school change, Thoonen, 

Sleegers, Oort, & Peetsma (2012) found that as teachers participated in collaborative 

communities formed as part of school reform efforts, their self-efficacy in their roles as 

change agents and their internalization of school goals as personal goals increased over 

the long-term. These long-term changes occurred even after short-term declines in these 

constructs at the start of the reform effort.  

Obstacles to school change 

Many factors can cause school change efforts to falter or fail. Useem, Christman, 

Gold, and Simon (1997), in a study that focused specifically on the failure of school 

reform in an urban school setting, identified key factors that impeded the implementation 

of school reform. Specifically they found that turnover in staff, particularly of principals 

and key members of teacher leadership teams, negatively impacted school reform. In 

addition, they identified teacher isolation and the lack of development of social capital 

among staff as key factors in the failure of reform. 

 Related to this failure to develop social capital, Hall and Hord (2011) focus on the 

effect that personal feelings have on the change process. They developed a process of 

what they call “Stages of Concern” as a method of monitoring impediments to change 

that can develop as teachers and administrators develop through a change process. 
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 Craig (2001) in her research studied the negative effects of competing, oftentimes 

contradictory initiatives on one school. Validating her work, Borman, Hewes, Overman, 

and Brown (2003) in their meta-analysis of research on comprehensive school reform, 

found that the presence of colliding initiatives in schools caused confusion to teachers 

through non-aligned goals and implementation procedures and was a factor in the failure 

of school reform. 

 Similarly, lack of shared vision between administrators and teachers was 

identified as a major roadblock to school reform by the work of Taylor, Tashakkori, and 

Crone-Koshel, (2001). Using a rubric they developed for measuring the effectiveness of 

school improvement plans, they found that the schools that had the least success in 

implementation were those that had minimal teacher ownership in the improvement 

process. Another characteristic of schools having difficulty in implementation was the 

lack of agreement between administrators and teachers on how the reform efforts were 

progressing. 

Distributed Leadership 

Clearly, administrators and teachers must work as a team for substantive changes 

in teaching and learning to occur. One theoretical construct that supports the sharing of 

leadership constructs among all school stakeholders is the idea of distributed leadership 

(Spillane, 2006). 

 Spillane, Halverson, and Diamond (2001) in their research funded by the National 

Science Foundation (NSF) to determine the leadership characteristics of high-performing 

schools, discovered that the most effective schools valued the roles of all individuals in a 

school who had leadership responsibility. From this research they proposed a distributed 
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perspective for thinking about leadership structures within schools and school districts. 

Other research confirmed these findings of a positive correlation between the distribution 

of leadership and school performance (Hallinger & Heck, 2009; Harris, 2004). However, 

in later work, Spillane and another colleague questioned the ability to determine causality 

from this relationship and called for fundamental research to determine if distributed 

leadership truly has positive effects on school effectiveness and student achievement, and 

if it does, in what manner (Spillane & Healey, 2010).  

The concept of distributed leadership is not easily defined (Carson, Tesluk, & 

Marrone, 2007). In his attempt to craft an understanding of the concept, Spillane (2005) 

emphasizes that distributed leadership is about leadership practice rather than the 

mechanics or structure of leadership in an institution. He states that: 

from a distributed perspective, leadership is a system of practice comprised of a 

collection of interacting components: leaders, followers, and situation. These 

interacting components must be understood together because the system is more 

than the sum of the component parts or practices. (p. 150)  

Similarly, in her more recent work, Harris (2014) also discussed the interaction of 

the leadership process and leadership activity, focusing on the societal and human capital 

aspects inherent in a distributed form of leadership. She states that within a distributed 

leadership environment not every individual is in a leadership position, however 

everyone has the capacity to lead. Her work indicates that leadership processes and 

activities may be fluid over time and that therefore planning and alignment are crucial to 

success.  
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Roles of principal in distributed leadership 

Murphy, Smylie, Mayrowetz, and Louis (2009) in case studies exploring schools 

that had developed a distributed leadership model, found that principals’ primary role in 

creating what they describe as a “leadership dense” organization is to understand and 

overcome the structural, cultural, and professional obstacles that can undermine a 

distributed leadership approach. Specifically, principals must create structures that allow 

for greater autonomy for teacher leaders, overcome cultural norms that may view 

administration and teaching as adversarial positions, and provide opportunities for growth 

that allow teachers to develop as leaders. 

 Through these actions, the principal can then create a climate where all teachers 

and administrators view each other as valued professionals. Leading a school in a 

distributive leadership paradigm does not mean that principals should abdicate or ignore 

their responsibilities as building leaders. Indeed, distributed leadership appears closely 

related to leadership styles that transcend simple adherence to regulations. In his study of 

transformational leadership, Hallinger (2003) hypothesized that distributed leadership is 

very closely aligned with transformational leadership as defined by Leithwood, Leonard, 

and Sharratt (1998). Namely, transformational leaders identify and articulate a vision, 

foster the acceptance of group goals, convey high performance expectations, provide 

appropriate models, provide individualized support, provide intellectual stimulation, 

build a productive school culture, and perhaps most clearly related to distributed 

leadership, help structure the school to enhance participation in decisions. Other research 

indicates that teachers’ enthusiasm for participating in a distributed leadership process 
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and their subsequent school morale can be correlated to the transformational leadership 

practices of the principal (Sheppard, Hurley, & Dibbon, 2010).  

In their research specifically focused on mathematics learning, Vale et al. (2010) 

found a correlation between both transformational and distributed leadership practices 

and improved student performance. Baloğlu (2012), in his research attempted to quantify 

four aspects of principals behavior that are critical to effective distributed leadership, 

specifically, building teamwork, creating a vision for the school, controlling how 

leadership is distributed, and supporting those in leadership roles.  

Role of teacher leader in a distributed model 

The primary reason for employing a distributed leadership model is to fully utilize 

the talent and skills of classroom teachers (Harris & Muijs, 2003). However, methods for 

sharing leadership among teachers and principals can require careful negotiation 

(Crowther et al., 2002). Unfortunately, too often the leadership roles for teachers in a 

distributed framework are not clearly defined leading to frustration from teachers placed 

in leadership positions (Margolis & Huggins, 2012). 

Teacher leaders must also carefully determine how to effectively serve as leaders 

for their colleagues (Barth, 2006). Often in a distributed role, teacher leaders must 

carefully balance their administrative duties with their personal relationships with 

colleagues and overcome negative perceptions that they are less of a colleague and more 

of an agent of the administration (Murphy et al., 2009; Smylie & Brownlee-Conyers, 

1992; Struyve, Meredith, & Gielen, 2014). This balance can occasionally lead to a 

reduced effectiveness in performing their assigned tasks (Mangin, 2005).  
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Collaborative Communities 

The context in which teacher leaders perform their roles in schools is influenced 

greatly by the support structures, both external to the school and within the school that 

they have available to them (Berry, 2014). One of the primary support structures can be 

derived from the opportunity to work together with other teachers with similar goals 

(Patterson & Patterson, 2004). Teachers in RUMLI participated in collaborative 

communities in two levels – at the school level with the other teachers in their department 

and within the program itself (Sack & Kamau, 2009).  

Definitions 

In response to what they viewed as the failure of previous methods of school 

reform, Dufour and Eaker (1998) described a professional learning community (PLC) as 

a collaborative method of improving schools. They describe five characteristics that they 

view as crucial for effective PLCs – namely, they must: (1) possess a shared mission, 

vision, and values; (2) engage in collective inquiry; (3) be composed of several 

collaborative teams; (4) be oriented toward action and experimentation; and (5) be 

focused on continuous improvement. Specifically, in Dufour and Eaker’s view, the entire 

school faculty served as a PLC with departments or grade-level teams being component 

parts of the greater team. However, other authors suggest broader definitions of 

professional learning communities that could be interpreted to include individual 

departments or teams of teachers (e.g., National Commission on Teaching and America’s 

Future, 2010; Reichstetter, 2006; Stoll et al., 2005).  

In a similar vein, Wenger and Snyder (2000) defined what they termed 

communities of practice, as “groups of people informally bound together by shared 
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expertise and passion for a joint enterprise” (p. 139). They make a critical distinction that 

communities of practice differ from PLCs in their development. PLCs, in general, are 

mandated “top-down” teams of individuals, whereas communities of practice arrive more 

organically through shared interests and visions. 

Collaborative communities in mathematics 

Specifically, the NSF, through the Math and Science Partnership grant program, 

which funded RUMLI, desired to focus on the development of mathematics and/or 

science communities (Hamos et al., 2009). Their initial study on the impact of grant 

programs indicated some initial success in the development of PLCs, but their research 

did not extend to the effects of PLCs on teacher instructional practices and/or on student 

achievement. 

The National Commission on Teaching and America’s Future (2010), in their 

study of PLCs, attempted to draw distinctions between PLCs that focused on STEM 

teachers and PLCs that involved teachers from other disciplines. They found that while 

the differences were not substantial, PLCs that focused on STEM helped teachers deepen 

their understanding of STEM content, analyze student work more thoroughly, and 

become more reform-oriented. The authors cautioned that STEM-focused PLCs caused 

teachers to become myopic and not see issues related to other content areas. Shirley 

(2010), in a study conducted of a PLC devoted to teaching a mathematics course with a 

new curriculum, found that a content-focused collaborative community produced 

beneficial results for the collaborating teachers. 
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Teacher Leadership 

Being a teacher is by nature being a leader or as stated by (Potter, 2001). “The 

concepts of teaching and leading are so intertwined that every leader is a teacher and 

every teacher is a leader” (p. 120). Only in the last three decades has increased attention 

been paid to the many facets of teacher leadership and to the roles that it plays in 

academic achievement (York-Barr & Duke, 2004).  

Teacher leadership can take many forms, both instructional and organizational 

(Chapman, Leonard, Burciaga, & Jernigan, 2013; Mangin & Stoelinga, 2010). RUMLI 

was designed to provide instructional mathematics leaders at the high-school level, 

charged with serving as role models for other teachers and serving as resources to help 

their colleagues for their instructional practices (Copur-Genturk, 2014). 

For the purpose of this study, York-Barr and Duke’s (2004) conceptualization of 

teacher leadership was used, namely that ”teacher leadership is the process by which 

teachers, individually or collectively, influence their colleagues, principals, and other 

members of school communities to improve teaching and learning practices with the aim 

of increased student learning and achievement” (pp. 287-288). However this has not 

always been the universally accepted definition of teacher leadership, and it is important 

to see the evolution of teacher leadership by studying its history. 

History of teacher leadership 

The history of teacher leadership dates back to the beginning of American 

education, where simply because of the small size of schools, teachers had to serve all 

roles within a school (Fuller, 1982; Nelson, 1983). As the size of schools grew, and 

faculties expanded, it became necessary for one teacher to lead the other teachers in the 
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school and serve as the principal teacher, the precursor of our current concept of a 

principal as instructional leader (Kafka, 2009). With larger schools, the need for formal 

leadership responsibilities assigned to classroom teachers evolved. In many cases, 

teachers serving in leadership roles performed administrative tasks to assist the building 

principal in the day-to-day operations of the school (Wasley, 1991).  

In more recent times, definitions of the roles of teacher leaders have been 

changing (Harris & Muijs, 2003; York-Barr & Duke, 2004). Silva, Gimbert, and Nolan 

(2000) describe three phases in the development of teacher leadership: (1) the first phase 

as described above involved teachers who were mainly in supervisory roles with little 

focus on instruction; (2) in the second phase, teacher leadership was conceived as having 

an instructional focus; and (3) in the third phase, teacher leadership was conceptualized 

more as a process than a specific position.  

The idea of teacher leadership as a process instead of a product is sometimes 

referred to as the fourth phase of teacher leadership, transformational classroom 

leadership (Pounder, 2006). This fourth phase builds on the three characteristics of 

transformational leadership as defined by Bass (1985), namely that a transformative 

leader exhibits charisma that entices people to follow, that the leader has individualized 

consideration for those who are led, and finally that the leader provides intellectual 

stimulation for colleagues. Transformational classroom leadership can then be viewed as 

a process where the teacher exhibits these characteristics as he/she “leads” the students to 

learn (Bolkan & Goodboy, 2009). 
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Pathways to teacher leadership 

The key first step to developing successful teachers is careful selection of an 

effective teacher to serve as a leader (Danielson, 2006; Feiler et al., 2000). One common 

misconception is that being a good teacher is the only pre-requisite to being an effective 

teacher leader; however, although being a skilled teacher is necessary for being a teacher 

leader, it is not sufficient (Katzenmeyer & Moller, 2004). Other attributes that have been 

determined to be key for emerging teacher leaders include good communication skills, 

ability to work effectively with adults, and the ability to mediate conflict (Snell & 

Swanson, 2000).  

After their selection, teacher leaders can follow varying trajectories as they 

transition from the role of teacher to the role of teacher leader. Baecher (2012) identified 

three of these pathways, which she described as apprenticeship, participation, and self-

help. In the apprenticeship model, leaders develop through their interactions with other 

leaders who actively work to develop their successors in leadership positions. In the 

participation model, leaders immerse themselves in the activities and assume their 

leadership positions as a result of the knowledge and experience they gain through this 

immersion. In the self-help model, leaders identify a specific leadership need and take the 

initiative to fill that need.  

Regardless of the pathway followed, it is crucial that teacher leaders be provided 

with adequate time to develop as teacher leaders (Feiler et al., 2000). Closely related to 

this is the need to provide opportunities for teacher leaders to receive coaching and 

mentoring as they enter into new and unfamiliar roles (Killion, 2011).  
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Teacher leadership roles 

Teacher leadership can take many different forms in a school setting (York-Barr & 

Duke, 2004). Lieberman and Miller (2011) described three roles for teacher leaders, 

specifically describing teacher leaders as advocates, innovators, or stewards. Advocates 

see their primary role as doing whatever is best to promote student learning. Innovators 

are those that lead change among those they lead, while stewards provide consistency and 

strength and often serve as role models to those they lead. The roles of teacher leaders are 

not necessarily distinct (Phelps, 2008), with individuals changing their roles according to 

situations. 

Other descriptions of teacher leaders focus more on the job descriptions of the 

leaders rather than their leadership styles. Teacher leaders can serve as coaches or 

mentors, without having teaching responsibilities or with minimal teaching 

responsibilities, and with more focus on one-on-one work with fellow teachers 

(Neumerski, 2013). They may serve as master or lead teachers who have more teaching 

responsibilities, essentially serving as role models for the teachers whom they lead 

(Griffin, 1985; Zumwalt, 1985). 

In one study, Angelle and Schmid (2007) delineated five definitions of teacher 

leadership that emerged from their interviews with middle and high school teachers, 

teacher leaders, and principals. Specifically teacher leaders were defined as either: (1) 

decision makers; (2) educational role models; (3) designated intermediaries chosen by the 

building administration; (4) teachers who did more than what was expected of other 

teachers; or (5) visionaries.  
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Teacher leadership in mathematics instruction 

Teacher leadership in mathematics is necessarily connected to mathematics 

content, pedagogical skills, and the interactions that occur between content and pedagogy 

specific to mathematics (Even, 1999). The specific ways that content and pedagogy 

interact in mathematics is operationalized by Shulman (1986) as pedagogical content 

knowledge. Multiple researchers have stressed the importance of mathematics teacher 

leaders in developing both the content knowledge and the pedagogical content knowledge 

of the teachers with whom they work (Crowther et al., 2002; Even, 1999; Higgins, 2013; 

Koellner et al., 2011). 

Professional Development 

Intricately tied to the conceptions of pre-college and mathematics and the nature 

of teacher leadership, the role of professional development in developing mathematics 

teacher leaders must also be considered. First, it is important to define what is meant by 

professional development. Little (1987) defined professional development at “any 

activity that is intended partly or primarily to prepare paid staff members for improved 

performance in present or future roles in the school districts” (p. 491). Under this broad 

definition or professional development, both pre-service and in-service activities can be 

viewed as part of teacher professional development.  

History of professional development 

The history of professional development in many ways parallels the changes in 

mathematics education. In the early days of American education, when the number of 

students being educated was small, there was little perceived need for formal 

development of teachers (Agnant Rogers, 2013). As more students started to attend 
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school and with a greater need for teachers, there was a subsequent greater need to 

develop teachers, both prior to and during their careers (Frechtling, Sharp, Carey, & 

Vaden-Kiernan, 1995). 

Desimone (2009) linked the history of professional development with the history 

of professional development research. Early paradigms for teacher professional 

development tended to focus on short-term seminar style workshops for teachers. Often 

these sessions were generic and were attended by teachers of many disciplines 

concurrently. As more research was conducted into what makes effective professional 

development, changes in duration, format, and content of professional development 

occurred. More recently, professional development has been longer in duration and 

focused more on inquiry-based professional development, often conducted in small 

professional learning communities (e.g., Corcoran, 1995; Desimone, 2009; Farmer, 

Gerretson, & Lassak, 2003; Garet, Porter, Desimone, Birman, & Yoon, 2001; Patti, 

Holzer, Stern, & Brackett, 2012; Schoenfeld, 2011). 

Who has been responsible for providing professional development for teachers 

has been another area of change. Initially schools and school systems were the sole 

sources for providing professional development for teachers. As the needs of teachers 

became more specialized and complex, other sources for professional development, 

including, for example, partnerships with universities became important (Goodlad, 1993; 

Lieberman, 1995; Sandholtz, 2002). 

As research on the importance of teacher professional development evolved, the 

necessity of teacher professional development became evident to many (Borko, 2004). 

With the 2001 reauthorization of the Elementary and Secondary Education Act, more 
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commonly known as “No Child Left Behind,” prescriptive requirements for research-

based professional development aimed at addressing weaknesses in student achievement 

were legislated (United States Department of Education, 2002).  

Characteristics of effective professional development 

Because of this mandate, understanding how to identify the key characteristics of 

professional development is crucial and has been the subject of recent research (e.g., 

Borko, 2004; Desimone, 2009; Schoenfeld, 2011). Garet, Porter, Desimone, Birman and 

Yoon (2001) identified three key features that had positive effects on teachers’ perceived 

improvement in content knowledge and skills necessary for classroom practice: (1) an 

emphasis on content knowledge; (2) opportunities for active learning by lead teachers; 

and (3) coherence with other professional development activities. The authors suggested 

that the three key features were then supported by effective structural characteristics, 

including the format of the activity, the duration of the activity, and the collective 

participation of all teachers at a given grade level or in a given subject. 

Desimone (2009) later, upon a review of studies of professional development, 

suggested considering structural features as more than simply supporting features, but 

rather as critical features in their own right. In her review, she narrowed the six previous 

key features to five: content focus, active engagement, coherence, duration, and 

collective participation. 

From a practitioner’s standpoint, The American Federation of Teachers (2002) 

outlined necessary characteristics of effective professional development that contain 

much overlap with what is proposed by Desimone. Key differences include an insistence 

that effective professional development leads to improved student achievement and 
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positing that to be effective, professional development must be designed jointly by 

experts and teachers. 

Part of the determination of the effectiveness of professional development is 

necessarily tied to how teachers process the information they receive. Guskey (2002) 

reviewed the traditional paradigm of how the knowledge gained in professional 

development transfers to classroom practice, namely that teachers’ beliefs are changed by 

effective professional development resulting in teachers changing their classroom 

practices and thus leading to improved student achievement. He then suggested an 

alternative path, specifically teachers’ beliefs are not changed by professional 

development, but instead they are changed by the results of their students. Therefore, to 

change teachers’ beliefs and practices, professional development must present ideas that 

teachers can use with students that then lead to improved student achievement. Only after 

success with students will teachers change their practices over the long term.  

Specific characteristics of mathematics professional development 

As a distinct discipline with specific needs, professional development for 

mathematics necessarily has some key characteristics that make it unique. The NCTM 

(1991) articulated a vision for mathematics professional development in its Professional 

Standards for Teaching Mathematics. This document outlined six standards that the 

organization viewed as crucial for the development of mathematics teachers. Specifically, 

the document stated that professional development for mathematics teachers much allow 

them to: (1) experience good mathematics; (2) know mathematics and school 

mathematics; (3) know how students learn mathematics; (4) know how to teach 
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mathematics; (5) continually develop as a teacher of mathematics; and (6) play an active 

role in their own professional development.  

To be able to allow teachers to experience and learn good mathematics, 

professional development must be developed with the tenet that mathematics is a growing 

and evolving field and not a discipline of static knowledge (NCTM, 1991, 2000; Skemp, 

1987). Therefore, professional development experiences for teachers much be grounded 

in discovery experiences that allow them to think deeply about their mathematics 

understanding while considering alternative ways that their students might develop their 

own understanding of mathematics (Loucks-Horsley et al., 2010). 

Professional development programs that situate the teacher in the role of active 

learner of mathematics, especially those that emphasize a problem-solving approach have 

been shown to be successful in improving mathematics teachers’ knowledge of 

mathematics content (e.g., Borko, 2004; Hill & Ball, 2004). However Hill and Ball 

(2004) also discussed the need for further research to better determine which aspects of 

content-focused professional development had the greatest impact. 

Characteristics of professional development for teacher leaders 

Teacher leaders also need professional development to be effective (e.g., 

Crowther et al., 2002; York-Barr & Duke, 2004). Many authors see the development of 

teacher leaders a natural next step in the professional development of teachers (e.g., 

Katzenmeyer & Moller, 2004; Ringler, O’Neal, Rawls, & Cumiskey, 2013; Ross et al., 

2011; York-Barr & Duke, 2004).  

However professional development of teacher leaders should have different 

elements than professional development that is strictly focused on improving content 
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knowledge. Katzenmeyer and Moller (2004) suggested that teacher leaders have two 

responsibilities which professional learning must address, namely their responsibility for 

personal leadership development and their responsibility for other learners. They further 

describe the interrelation between the two, implying that teacher leaders need to learn 

how to model the process of lifelong learning for teachers with whom they work.  

Helping teachers develop their leadership skills is not a rapid process; teacher 

leaders need time to fully cultivate their roles (Feiler et al., 2000). Similarly, just as 

coaching and mentoring can be roles that teacher leaders assume to assist other teachers, 

they in turn also need to be coached and mentored as they develop as leaders (Killion, 

2011). 

Differing models for developing teacher leaders have been formulated. Phelps 

(2008) described a model that develops the knowledge, skills and dispositions of teacher 

leaders. Specifically, she suggested that the knowledge necessary for effective leadership 

includes understanding change processes, school culture, and reform recommendations, 

while also understanding what it means to be a servant leader. Missing from this view of 

knowledge needed for leadership is content knowledge in the discipline. She viewed 

advocacy skills as the most important skills to be developed by a teacher leader and risk 

taking to be the most important disposition. 

Ross et al. (2011) focused more on the structure necessary for effective 

professional development of leaders rather than the necessary content. These structures 

included the need for the professional development to be job-embedded, that it be 

focused on inquiry and reflection, that it be done in collaboration with others, and finally 

that it must be done in the conjunction with a school climate that encourages teacher 
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leadership. One of the primary methods they describe for this development of school 

climate is through the development of professional learning communities. 

National Science Foundation and professional development 

 The NSF funded summer institutes for mathematics and science teachers from 

1954 through 1974 to meet the needs of mathematics and science teachers who, as a 

result of increased workforce demands for scientists and engineers, were expected to 

teach more rigorous content to pre-college students (Krieghbaum & Rawson, 1969). 

These institutes were considered to be the most important improvement in teacher 

professional development for mathematics and science teachers of the era (Conant, 

1963). 

 The NSF Math and Science Partnership (MSP) Grants were established in 2002 to 

establish partnerships between universities and public school districts to develop systemic 

plans for improving mathematics and science education. Initially the grants funded two 

types of grants. The first, comprehensive grants, were focused on improving both 

mathematics and science throughout an entire school system or groups of school systems 

for all grades. The second, targeted grants, were to focus on either mathematics or science 

and only in a narrower grade band, for example grades six through grade eight science 

(NSF 2002). 

 The following year, a new MSP grant was awarded. These new grants called 

Institute Partnerships were conceptualized as the re-invention of the original NSF 

summer institutes. The new institutes were to “reflect the enthusiasm and disciplinary 

spirit of the original NSF Institutes, while responding to 21st Century needs for 

accomplished teachers who are intellectual leaders and master teachers in K-12 
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mathematics and science” (NSF, 2003, p.8).  

 These institutes were designed to create teacher leaders by immersing participants 

in multi-year programs that strengthened their content knowledge and their knowledge 

for teaching while concurrently developing their leadership skills so that they could 

effectively use their knowledge to help others. The institutes were supposed to promote 

institutional change at both the school district and university levels by bringing together 

university faculty and school district administrators and teachers (NSF, 2003). 

 Because of the broad range of grants that were funded under the MSP grant 

program, it was difficult to develop a comprehensive evaluation of the program (Wong, 

Yin, Moyer-Packenham, & Scherer, 2008). However findings across forty-eight grants 

awarded from 2002 through 2004 indicated that the programs increased teachers content 

knowledge, indicated a positive correlation between program participation and student 

achievement in mathematics and science and showed initial indications of continued 

collaboration after the end of grant funding (National Science Foundation, 2010; Yin & 

Davis, 2011). 

 



 

 

 

 

Chapter III  

Methodology 

Research Design 

The purpose of this study was to identify the short- and long-term effects of the 

Rice University Mathematics Leadership Institute (RUMLI) on the lead teachers who 

participated in the program and on the schools and school districts where these teachers 

work and have worked in the past. By using a mixed-methods research design grounded 

in evaluative research including analysis of archival data and of interviews with lead 

teachers, building principals, and district administrators, this study, conducted by one of 

the former co-managers of RUMLI, provides information on what perceived aspects of 

the professional development had the most influence on the participating lead teachers as 

well as those aspects that were not as effective. The study also investigated the 

organizational structures, both at the campus and district level that may have helped or 

hindered the short- and long-term success of the program.  

Archival data collected at the time of RUMLI’s operation, as well as surveys 

distributed to lead teachers five years after the conclusion of the program provided 

quantitative information about the lead teachers, their career trajectories, and the reasons 

for their career decisions. Qualitative data gathered from semi-structured interviews 

conducted with former lead teachers, as well as with their current and past principals, was 

used to provide answers to questions as to why some of the program’s impacts, or lack of 

impact, occurred. The data collected from these interviews were analyzed to find themes 

and commonalities across responses that either contradict or corroborate the results of the 

archival and survey data collected. 
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Research Questions 

The following research questions were addressed in this study: 

1) According to the perceptions of teachers, principals, and district administrators, 

how were mathematics departments in schools served by the Rice University 

Mathematics Leadership Institute transformed through lead teachers’ participation 

in the Institute? 

2) According to the perceptions of teachers, principals, and district administrators, 

what influences affected how mathematics departments in schools served by the 

Rice University Mathematics Leadership Institute were transformed through lead 

teachers’ participation in the Institute? 

3) According to the perceptions of teachers, principals, and district administrators, 

what long-term effects has the Rice University Mathematics Leadership Institute 

had on the teachers, schools, and school districts that were involved in the 

program? 

4) How were the career trajectories of teachers who participated in the Rice 

University Mathematics Leadership affected by their participation? 

Setting 

The study was set in high schools in two large urban districts in a large city in the 

southeast United States. At the onset of the program in 2004, the larger of the two 

districts Central ISD
1
, the largest school district in the state, had a student population of 

approximately 208,000 of which 29% were identified as African-American, 59% as 

Hispanic and 8% as white. Economically disadvantaged students accounted for 83% of 

                                                 
1
 All school district and school names have been changed. 
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the student population. The other district, North ISD, served approximately 56,000 

students, 32% of whom were African American, 60% were Hispanic, 6% were white, and 

78% were identified as economically disadvantaged. 

All high schools in each of the districts were given the opportunity to participate 

in RUMLI, however not all agreed to participate. A total of thirty-four schools had 

teachers participating in the program. The twenty-five high schools from the largest 

district represented both smaller specialized magnet and alternative high schools and 

large comprehensive high schools. All of the high schools in the larger district served 

students in grades nine through twelve. The smaller school district had nine schools 

participate in RUMLI. These included four comprehensive senior high schools serving 

grades ten through twelve, four ninth-grade centers, and one alternative high school.  

Description of RUMLI 

RUMLI was a collaboration among the Central ISD, the North ISD, and Rice 

University, a private research university located in the same city as the two school 

districts. RUMLI’s goal was to develop campus-based lead teachers at the high schools in 

the two districts. The Rice University School Mathematics Project (RUSMP), a 

mathematics education center founded in 1987, administered RUMLI. Seventy-nine lead 

teachers in RUMLI participated in one of three cohorts that began at two-year intervals. 

Campus principals nominated lead teachers who had a demonstrated record of excellence 

in teaching to participate in the program. The original program period was from 

September 1, 2004 until August 31, 2009, however through a no-cost grant extension, 

grant support for work with all lead teachers extended until August 31, 2010. In addition, 
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a supplemental grant was awarded to further develop selected lead teachers as Noyce 

Scholars (described below). This supplemental grant funding ended on May 31, 2011. 

 The RUMLI leadership team managed and directed all program activities. A 

professor emeritus of mathematics served as the principal investigator for the grant and 

led program activities related to mathematics content. He was joined on the leadership 

team by a university professor in computational and applied mathematics who served as a 

co-PI and who led program activities related to equity and diversity; the RUSMP director 

who served as a co-PI and as the director of RUMLI, overseeing all program activities; 

two assistant directors of RUSMP who served as co-managers for RUMLI; and the 

mathematics directors of the two collaborating school districts. 

Lead teachers in each cohort completed two Summer Leadership Institutes during 

their first two years in the program and participated in academic year activities for the 

remainder of the duration of the program. Summer Leadership Institutes spanned seven 

hours per day for four weeks each summer during two consecutive summers. Mornings 

during each institute were devoted to instruction in mathematics and mathematics 

pedagogy while during the afternoon, lead teachers explored issues related to leadership 

and adult education with an emphasis on providing equitable instruction to all students. 

The RUMLI leadership team facilitated instruction. For the third cohort, four lead 

teachers who were selected as Noyce Scholars assisted with instruction.  

Mathematics instruction during the institutes was grounded in social constructivist 

approaches to learning, with teachers engaged in collaborative groups. Using a problem-

solving approach, mathematics content was focused on algebra and geometry during the 

first summer for each cohort, followed by combinatorics and statistics during the second 
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summer. Each summer, activities were designed to deepen lead teachers’ understanding 

of the current research in mathematics education with extensive attention given to the 

mathematical knowledge essential for teaching. Through interactions with the 

university’s mathematics educators and faculty, post-docs, and graduate students, lead 

teachers examined mathematics concepts and problems from a perspective appropriate 

for graduate-level mathematics studies.  

Leadership activities were designed to help lead teachers in their role as a “leader 

among equals” and included readings and case studies related to situations that they were 

likely to face as teacher leaders. This was supplemented with instruction on effective 

communication strategies, classroom management techniques, and adult education skills.   

As an integral part of the leadership instruction, lead teachers, under the direction 

of one of the co-PIs, studied ethnic and gender diversity issues as they related to STEM, 

through panels, lectures and discussions, research groups, and book-study involving the 

lead teachers, the university’s graduate students, faculty members, and RUMLI’s 

directors. Explorations on diversity and equity allowed lead teachers ongoing 

opportunities to focus beyond their own perspectives on racial and ethnic issues and to 

examine variations in the levels and types of motivation, abilities, and needs of their 

students, colleagues, and school administrators. Lead teachers discussed the varied faces 

of diversity and how diversity issues shape teachers’ interactions with students and 

colleagues. Connections were drawn to classroom practice through lesson planning and 

instructional modeling and practice on how to make mathematics relevant, interesting, 

and equitable for all students.  
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Lead teachers, as a culminating activity for each Summer Leadership Institute, 

engaged in studies of their own choice, related to sociological and/or educational issues 

within their schools, or to mathematics. Time was allocated during the last week of each 

institute during which they presented their studies to the whole group. Lead teachers 

received four hours of graduate credit in Natural Sciences upon completion of each 

summer institute. 

Summer institutes were followed by academic-year support for the duration of the 

program in the form of school- and district-embedded practice designed to enhance and 

support lead teachers’ implementation of the knowledge, skills, and strategies focused 

upon during the summers. Lead teachers documented their work by completing monthly 

logs and submitted these logs to their building principals and to the RUMLI co-managers. 

The RUMLI director and co-managers made campus visits to mentor lead teachers and to 

support their campus-based instructional and leadership activities. Campus visits 

occurred at least twice a year during the first two years of a lead teacher’s participation in 

the program. After their initial two years in the program, lead teachers were visited as 

needed or in conjunction with visits with new lead teachers from the same school. 

Additional campus visits also occurred upon request of lead teachers and to orient new 

principals who were appointed to participating schools. Lead teachers developed their 

skills in creating and facilitating flexible student groups, differentiating and 

individualizing instruction, motivating disenfranchised students, meeting the needs of 

gifted students, using different modalities of instruction, and integrating technology and 

manipulatives to enhance instruction.  
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Monthly academic-year meetings that brought together all active lead teachers 

supplemented this personalized learning in both professional development and authentic 

contexts of schools and districts. The various academic-year meetings differed in focus 

depending on the needs of lead teachers as identified by program directors. Meetings 

included sessions on mathematics content, problem-solving strategies, equity and 

diversity issues, and assessment and instructional strategies.  

In addition, lead teachers were given the opportunity to pursue Texas Master 

Mathematics Teacher (8 – 12) certification. To prepare for this certification, lead teachers 

had to attend a year-long certification course offered by a local education service center. 

The course content focused on advanced mathematics content and on the coaching and 

mentoring skills necessary to be an effective school-based leader. Upon completion of the 

course, Master Mathematics Teacher candidates has to achieve a passing score on a 

rigorous exam that included both multiple-choice questions and an essay response to a 

case study on coaching. Forty-six RUMLI teachers completed the Master Mathematics 

Teacher certification course. Of these teachers twenty-nine (63 percent) sat for the exam 

and twenty-one (46 percent) passed the exam. 

 Toward the end of the initial program period, Rice University was awarded an 

extension to the original NSF grant, which provided additional support and leadership 

experiences for a subset of ten lead teachers who had previously earned master’s degrees. 

These teachers, identified by the NSF as Noyce Scholars, were given opportunities to 

further develop their leadership skills through additional campus- and district-level 

leadership responsibilities during two summers and academic years. Noyce Scholar roles 

included leading instruction during the Summer Leadership Institute for teachers in the 
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third cohort, organizing and leading programs for students, and contributing to district 

curriculum development projects. 

 Since the conclusion of the grant, lead teachers have had additional networking 

opportunities through RUSMP. Twice a year, lead teachers are invited to the RUSMP Fall 

and Spring Networking Conferences where they have the opportunity to meet with each 

other as a group as well as with other teachers from the RUSMP professional network. 

During many of these conferences, sessions are held specifically for lead teachers to 

allow for their further growth as leaders. 

Participants 

The participants for the study consisted of three groups of individuals: (1) lead 

teachers from the seventy-seven living high school mathematics teachers in the two urban 

school districts who participated in RUMLI as lead teachers; (2) selected principals of 

lead teachers’ current and former schools; and (3) district administrators, specifically the 

secondary mathematics directors, from the two school districts. 

Procedures 

Archival data collected throughout the program were analyzed to describe levels 

of participation in the program, job transience, and previous perceptions of benefits of the 

program. Data collected during the program included questionnaire and survey data. 

Questionnaire data included information on demographics, educational experiences, and 

teaching assignments. Survey data included both Likert-scale items and open-ended 

questions about lead teachers’ perceptions of their work and experiences. These data 

helped to answer research questions one and four. Analyzing archival data that provide 

information on the length of time that lead teachers served particular schools helped to 
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provide a background that might partially explain how both schools and teachers were 

transformed by the program. 

Surveys provide one of the most useful ways to collect data, especially in 

evaluative research (Braverman & Slater, 1996). A survey was disseminated 

electronically to all living former lead teachers for which accurate email addresses were 

available. This survey included questions similar to the questions included in surveys 

administered during RUMLI so that comparisons could be made over time. The survey 

asked for updated demographic information and for responses to Likert-scale items. The 

electronic format of the survey contained a logic model to allow for appropriate questions 

to be presented to lead teachers based on their answers to specific survey questions. The 

surveys were not anonymous; however, all survey information was and will be kept 

confidential. Lead teachers were asked about their willingness to participate in a follow-

up interview. (See Appendix A: Post- and Follow-up Surveys for RUMLI Lead 

Teachers.)  

The survey helped to answer research questions two and four. Survey questions 

such as “How frequently do you work with the teachers you mentored?” provided 

information about how the activities related to RUMLI were conducted in the 

participating schools. Questions such as “Did RUMLI influence the way you teach in 

your classroom?” and “Since you entered RUMLI, did you move to another school to 

teach?” provided information about teachers’ career trajectories. Other survey questions 

that probe the reasons why RUMLI lead teachers may have left their campuses or 

districts also helped answer research questions two and four, by providing information on 
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school culture that may have impeded full implementation of RUMLI and on personal 

reasons that shaped a lead teacher’s career trajectory. 

While surveys helped answer some of the questions, interviews provided a way to 

gather more detailed information. Seidman (2013) described interviews as a method of 

allowing people to tell their stories and emphasized that “stories are a way of knowing” 

(p. 7). Interviews were conducted with samples of lead teachers, principals, and district 

administrators to gain insights to better answer the research questions. 

Semi-structured interviews were conducted with a stratified convenience sample 

of ten lead teachers who volunteered to be interviewed. The sample of teachers 

interviewed included teachers from each of the three cohorts and from both of the school 

districts. The sample of teachers was also demographically representative of all lead 

teachers who participated in RUMLI to the greatest extent possible. Further descriptions 

of the selected lead teachers are given in Chapter Four. The purpose of the interviews was 

to determine the perceived long-term career benefits of the program, to discuss issues that 

prevented lead teachers from being effective leaders, and to discuss interviewee’s career 

paths. Interview questions were sent to lead teachers prior to the formal interviews. When 

possible interviews were conducted face-to-face, however if face-to-face interviews were 

not possible, telephone interviews were conducted. It can be critical in an interview to 

assure that no data is lost (Patton, 2015). To this end, interviews were recorded with the 

consent of the interviewees and then transcribed. (See Appendix B: Teacher Interview.) 

Questions from this interview were designed to help answer all four research 

questions. Asking, “How did RUMLI change the school(s) at which you taught at as part 

of the grant?” provided insight from the perspective of a participant on how their 
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mathematics departments were transformed by their participation in the program and 

helped answer research question one. Following with “Which of those changes have 

continued or not continued?” helped to answer research question three, while asking: 

“Why do you think the changes have continued or not continued?” helped to answer 

research question two. Asking questions such as “What are your current leadership 

responsibilities in your current position?” helped to determine career pathways of former 

RUMLI lead teachers and answered research question four.  

Interviews were also conducted with principals to determine their perceptions of 

lead teachers’ strengths and effectiveness and the perceived benefit to the school of lead 

teachers’ participation in RUMLI. These interviews used a semi-structured format. A 

convenience sample of at least three principals was selected. When possible, principals 

were from the same schools as the lead teachers interviewed. Principals selected were all 

current principals of RUMLI lead teachers. Backgrounds of the selected principals are 

given in Chapter Four. The same interview protocol described above for lead teachers 

was employed with principals.  

Interview questions for principals were designed to answer research questions two 

and three. By answering questions such as: “What is (NAME OF LEAD TEACHER)’s 

greatest strength (or weakness) as a teacher leader?” principals provided insight into 

some of the factors that may have affected the long-term success of RUMLI. Other 

questions such as: “How do you see (NAME OF LEAD TEACHER)’s role changing or 

evolving at your school in the future?” helped determine the long-term effects of the 

program on the schools and districts that were involved. (See Appendix C: Principal 

Interview Questions.) 
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Two district administrators, specifically the secondary mathematics coordinators 

for both of the participating districts at the time of the program, were interviewed to 

determine long-term effects on the district of lead teachers’ participation. Backgrounds of 

the district administrators are given in Chapter Four. The same interview protocol 

described above for lead teachers was employed with district coordinators. 

The questions in this interview were designed to answer research question four. 

Asking “What have been the long-term effects of MLI on your school district’s 

mathematics programs?” and “Why do you think those effects have been able to be 

sustained in the long-term?” provided insight into how and why RUMLI has had an 

impact on mathematics instruction in the participating school districts. (See Appendix D: 

District Administrator Interview.) 

All lead teachers were provided informed consent document approved by Rice 

University, the University of Houston, and the participating school districts prior to the 

commencement of data collection. Lead teachers who completed the electronic survey 

acknowledged a statement of consent before beginning the electronic survey. Lead 

teachers who completed face-to-face or phone interviews also completed a signed letter 

of consent provided to the researcher prior to the interviews. 

Instruments 

Survey instruments included instruments that were developed by the RUSMP 

research director and the grant’s external evaluator for the purpose of gauging the impact 

of the program as the program progressed. The researcher made modifications of these 

surveys before they were re-administered to determine the long-term effects of 

participation in the program on teachers’ beliefs and career trajectories.  
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The researcher, for use in the interviews, developed semi-structured interview 

questions for use with participating teachers, building principals, and district 

administrators. The primary set of interview questions was asked of each type of 

interviewee however, based on individual responses, additional follow-up and clarifying 

questions were asked to elicit more thoughtful and meaningful responses from 

participants. The survey and interview questions were designed to provide data necessary 

to answer the study’s research questions.  

Analysis 

As a mixed-methods study, both quantitative and qualitative analyses of the data 

were conducted. A sequential mixed-methods design was employed with quantitative 

analysis preceding qualitative analysis as a means of interpreting qualitative data through 

the lens of information provided by the quantitative data (Creswell, 2008; Fitzpatrick, 

Sanders, & Worthen, 2010). The selection of a mixed-methods approach with more of an 

emphasis on qualitative methods is predicated on a pragmatic perspective to the 

collection and interpretation of the data (Lodico, Spaulding, & Voegtle, 2010). The 

quantitative data provided information about “what” happened over the long-term with 

relationship to the program. The surveys and interviews that were conducted provided 

data that answered more of the “how” questions that will do the most to adding to the 

body of knowledge in a way that is truly meaningful for educational practioners. 

Quantitative analysis focused on descriptive and correlational statistics as described 

below, while qualitative analyses were conducted with perspectives from case study 

(Creswell, Hanson, Plano, & Morales, 2007) and narrative inquiry (Clandinin & 

Connelly, 1990). 
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Quantitative analysis 

Archival survey data, as well as survey data collected as part of this study were 

analyzed to provide descriptive statistics. Mean and median for number of years teaching, 

number of years at a given school, and number of years active in the program were 

reported.  

Data collected from the follow-up survey were analyzed to determine if there 

were any significant changes in responses from the post-survey to the follow-up survey. A 

chi-square test of independence can provide information on the similarity or difference of 

distributions of responses to categorical data (Fraenkel, Wallen, & Hyun, 2012). 

Therefore, Likert-scale survey items were analyzed using a chi-square test of 

independence to determine if any statistically significant changes in lead teachers’ 

reasons for changing schools or districts had occurred. A likelihood ratio chi-square test 

for independence is more appropriate than the more popular Pearson’s chi-square for 

Likert-scale items for data sets with frequencies for specific response categories that are 

predominantly less than five (Howell, 2012). Because of this, a likelihood ratio chi-

square test for independence was used to determine if reasons for changing schools or 

districts had changed over time, that is, if the distribution of the relative importance of a 

given factor being the reason for changing schools was significantly different.  

It should also be noted that although the population of RUMLI lead teachers did 

not change, because of the logic model employed during the post- and follow-up surveys, 

the sample of teachers answering the Likert-scale questions did change. For the post-

survey only those teachers who changed jobs during RUMLI responded to the items 
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related reasons for changing jobs, while for the post-survey, only those who changed jobs 

since the conclusion of RUMLI responded to the follow-up survey. 

Qualitative analysis 

The qualitative analysis employed methodologies from case study (J. W. Creswell 

et al., 2007) and narrative inquiry (Clandinin & Connelly, 1990). Transcripts of 

interviews conducted with these groups were analyzed to look for themes that were both 

unique to each group of interviewees but also to look for themes that were common 

across the groups.  

After specific themes had been identified, responses were grouped according to 

these themes to attempt to provide answers to the research questions of the study. 

Interview responses from teachers were compared to survey responses to identify and 

potential discrepancies, In the event of discrepancies, interview transcripts were further 

analyzed to attempt to determine reasons for the conflicts. 

Validity and Reliability 

The RUSMP research director and the program’s external evaluator analyzed 

survey items used during the course of the program for face validity. In addition, other 

staff members of the organization analyzed and edited the items for clarity and to ensure 

that they elicited the intended information and provided answers to the study’s research 

questions. 

The RUMLI director and the current RUSMP research director verified the face 

validity of the questions that were asked of former lead teachers, building principals, and 

district administrators. They determined that the questions were appropriate for use with 
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their intended audiences and had the potential to elicit the information needed to answer 

the study’s research questions. 

Limitations 

There were a few limitations to the study. The scope of the study was limited to 

the seventy-nine lead high school teachers from the two participating school districts. In a 

few cases, it was impossible to collect follow-up data. Some former lead teachers left the 

teaching profession; others moved and did not provide new contact information. Two past 

lead teachers are deceased.  

Another limitation of the study was the use of a convenience sample to conduct 

interviews. Lead teachers could decide against volunteering for interviews due to poor 

personal experiences in the program that could then fail to provide a balanced picture of 

the long-term effects of RUMLI.  

Mobility of teachers and administrators was another potential limitation of the 

study. As teachers changed schools and administrators left campuses, current principals’ 

knowledge of the professional development that lead teachers received during RUMLI 

was limited.



 

 

 

 

Chapter IV  

Results 

Introduction 

The purpose of this study was to identify the short- and long-term effects of the 

Rice University Mathematics Leadership Institute (RUMLI) on the lead teachers who 

participated in the program and on the schools and school districts where these teachers 

work and have worked in the past, and to provide some insight, based on the perceptions 

of former lead teachers, building administrators, and principals as to what may have 

impacted some of those effects. To accomplish this, a mixed-methods research design 

including analysis of archival data, surveys of and interviews with former lead teachers, 

and interviews with building principals and district administrators was employed. 

Specifically data were analyzed to answer the research questions for this study: 

1) According to the perceptions of teachers, principals, and district administrators, 

how were mathematics departments in schools served by the Rice University 

Mathematics Leadership Institute transformed through lead teachers’ participation 

in the Institute? 

2) According to the perceptions of teachers, principals, and district administrators, 

what influences affected how mathematics departments in schools served by the 

Rice University Mathematics Leadership Institute were transformed through lead 

teachers’ participation in the Institute? 

3) According to the perceptions of teachers, principals, and district administrators, 

what long-term effects has the Rice University Mathematics Leadership Institute 
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had on the teachers, schools, and school districts that were involved in the 

program? 

4) How were the career trajectories of teachers who participated in the Rice 

University Mathematics Leadership affected by their participation? 

Archival Data 

Data were collected as part of the evaluation of RUMLI during its funding period 

(2004-2010). RUMLI developed a total of seventy-nine high school mathematics teachers 

who served as lead teachers during the course of the program. The teachers were in one 

of three cohorts that entered the program in two-year intervals (thirty-five teachers in the 

first cohort, twenty-seven teachers in the second cohort, and seventeen teachers in the 

third cohort). Fifty-eight of the lead teachers were from Central ISD while the remaining 

twenty-one were from North ISD. The archival data included for this study included 

demographic information collected from lead teachers throughout the course of the 

program, responses to an electronic post-program survey that was administered to lead 

teachers in 2011, and an additional electronic survey that was administered to a subset of 

lead teachers in 2012.  

Demographic information was analyzed in an attempt to glean possible influences 

that may have had an impact on the short- and long-term effectiveness of RUMLI. Data 

were collected from application forms and resumes submitted by the lead teachers prior 

to their acceptance into RUMLI. Teaching experience for the lead teachers upon entrance 

into RUMLI ranged from a low of one year to a high of forty-eight years. The median 

number of years of experience was ten years. Undergraduate majors in mathematics or 

applied mathematics were reported by forty-seven of the lead teachers, while another 
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thirteen had majors in the sciences or engineering. The remaining twenty-nine lead 

teachers reported majors in business, education, the humanities or the social sciences.  

Table 1 provides information on the gender, race/ethnicity, and educational 

attainment of the seventy-nine lead teachers who participated in the program, 

disaggregated by district. 

Demographic data 

Table 1 

Demographic Characteristics of RUMLI Lead Teachers 

Demographic Characteristics Central ISD North ISD Total 

Gender    

   Male 15 2 17 

   Female 43 19 62 

Race/Ethnicity    

   White 15 5 20 

   Black 23 12 35 

   Latino 5 1 6 

   Asian 13 2 15 

   Other 2 1 3 

Highest Degree Earned    

   Bachelor’s degree 31 17 48 

   Master’s degree 23 4 27 

   Doctoral degree 4 0 4 

 

Data also provided information on the longevity of each teacher within the 

program. Because of the staggered starts of the three cohorts, teachers in the first cohort 

could have remained active in the program for a maximum of six years, those in second 

cohort for a maximum of four years, and those in the third cohort for a maximum of two 

years. Of the seventy-nine teachers who participated in the program, fifty participated in 

the program for the maximum length of time.  

Data were also analyzed to determine reasons for attrition from the program. One 

requirement for participation in RUMLI was that teachers remain as classroom teachers 
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at a high school in one of the two participating districts. Table 2 provides the reasons that 

lead teachers left RUMLI prior to the conclusion of the program.  

Table 2  

Number of RUMLI lead teachers leaving program by reason 

Reasons for leaving RUMLI Central ISD North ISD Total 

Moved to administrative position 9 0 9 

Changed school district 4 1 5 

Transferred to teaching middle school 2 0 2 

Left teaching profession 2 0 2 

Retired 0 1 1 

Passed away 1 1 2 

Removed by principal 2 0 2 

Personal choice 6 0 4 

TOTAL 26 3 29 

 

 A total of forty schools had at least one RUMLI lead teachers at some point 

during the six years of the program. During the course of the program, twelve lead 

teachers (nine in Central ISD and three in North ISD) changed schools within their 

district at least once but remained in the program. Table 3 indicates the number of lead 

teachers per campus at the conclusion of the program. Although the original design was 

for each high school to have two lead teachers, school transfers, teachers leaving the 

classroom for administrative positions and requests by principals for additional lead 

teachers affected the number of lead teachers each school had at the end of the program. 

Table 3  

Lead teachers per participating school at conclusion of RUMLI 

Lead teachers per school Central ISD North ISD Total 

0  10 1 11 

1 11 2 13 

2 4 4 8 

3 4 3 7 

4 1 0 1 
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RUMLI post-survey data 

A survey was distributed in 2011 at the conclusion of the program to the seventy-

seven living RUMLI lead teachers. (See Appendix A.) The survey asked former lead 

teachers to provide information about their perceptions of their experiences in RUMLI 

and to provide information about their career decisions made because of their experience 

in RUMLI. The survey, administered electronically, used a logic-model to allow lead 

teachers to answer follow-up questions based on their responses to anchor questions. 

Data from the post-survey provide insight into the career trajectories of lead teachers and 

on campus and district influences that may have impacted the effects of RUMLI. A total 

of fifty-six former lead teachers completed this survey for a response rate of 73%.  

One question on the survey asked for lead teachers’ motivations for entering the 

program. Responses were coded according to the reason or reasons given for entering the 

program. The results are provided in Table 4. 

Table 4 

Reasons for becoming a lead teacher 

Reason Number of Responses 

Develop leadership 18 

Recommended by principal 11 

Improve pedagogy 11 

Improve mathematics content knowledge 8 

Recommended by colleague 6 

Participation in community of learners 5 

Personal growth 2 

Note: Sum adds to more than 56 because some responses were coded in more than 

one category.  

 

Although some attributed their decision to participate in RUMLI strictly to the 

recommendations of administrators or colleagues, most did express personal reasons for 

becoming lead teachers. Participating in order to develop leadership skills was the most 

common reason given. As an example, one lead teacher wrote “I wanted to prepare 
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myself for new roles such as Department Chair and Skills Specialist of the Mathematics 

Department.” Another wrote “I liked the idea of being both a teacher and an instructional 

leader.” Some lead teachers were looking at leadership positions beyond their schools, 

one writing “I also wanted to become a teacher leader at my campus and in the district.” 

Lead teachers also noted improving content knowledge and/or pedagogical skills 

as a reason for participation. One wrote “I was interested in furthering good mathematics 

teaching in my classroom,” while another stated “I wanted to develop my math 

knowledge and learn better practices for teaching high school math.” Being part of or 

leading professional communities of learners was also an important reason given by lead 

teachers for their participation. One stated “It was a great opportunity to work with the 

best teachers from both districts. Similarly another lead teacher said “I was also interested 

in belonging to a cohort of teachers with similar interests and skills.” 

Lead teachers were asked different questions depending on whether or not they 

changed schools during or immediately after the conclusion of the program. Lead 

teachers who stayed at the same school were asked an open-ended question asking them 

to describe their reasons for staying. Thirty of the teachers who were administered the 

survey provided an answer to this question. Common themes that occurred in these 

responses focused primarily on positive relationships with fellow teachers, 

administrators, and students. Responses similar to one lead teacher’s comment “I enjoy 

working with the people I work with and I like working with the students” were common. 

Interestingly only two respondents mentioned the leadership opportunities afforded to 

them as a motivating factor. One lead teacher stated “My campus provides me with an 

excellent opportunity to grow and expand my role as a teacher leader.” For another two 
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lead teachers, the decision to stay at their campuses was even more personal – they stated 

they were graduates of the high school and wanted to complete their careers at the given 

campus. Other reasons were more practical. One lead teacher stayed at his/her school, 

because it was close to home, while another stated that he/she remained at his/her school 

because “it is too early to retire.” 

The twenty-three lead teachers who had left their campuses were given a more 

detailed list of reasons that may have influenced their decisions to leave their schools. 

These reasons were separated into various categories including: (1) personal life factors; 

(2) assignment and credentialing factors; (3) salary and other job benefits; (4) student 

performance factors; (5) classroom factors; and (6) school factors. Lead teachers 

provided Likert-scale responses on the importance of each reason in their decision to 

leave their schools. For almost all of these reasons presented, a majority of lead teachers 

responded that it was not at all important in their decisions to change schools. However 

four reasons were listed by a majority of respondents as having at least some importance 

in their decisions, specifically: 

 Because I had a change in residence or wanted to work in a school more 

convenient to my home (52%); 

 Because I was dissatisfied with the administrator(s) at the school (65%); 

 Because I was dissatisfied with the lack of support I received from the 

administration at the school (61%); and  

 Because I was dissatisfied with the lack of influence I had over school 

policies and practices at the school (52%). 
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Finally all lead teachers were asked a final question “Tell us how the school or 

district structure (or any other external factors) affected your career decisions?” A few 

responded simply with “no comment” or stated that their career decisions were not 

impacted by any external factors. Others wrote of how RUMLI revitalized their careers 

saying the program “convinced me to remain a teacher.”  

 In some cases, lead teachers wrote of how RUMLI was able to help them deal 

with leadership situations. For example, one lead teacher noted “After participating in 

RUMLI, I was able to deal with school administration in a better and positive way,” 

while another stated that RUMLI “gave me all the leadership skills I needed for this job.” 

Others specifically noted how the mathematics content and pedagogy they learned 

during the program had a huge impact on their careers. One attributed her return to school 

for a graduate degree writing “Being part of RUMLI was the main reason that I decided 

to go back to school to get a Masters in Mathematics. The experiences increased my 

confidence as a mathematician.” Another lead teacher said that the program “gave me the 

tools so that I can help my students better understand the concepts.” 

A few responses however were more negative in tone. One, in discussing why she 

left the district and classroom, stated “the school district has developed a very unsavory 

atmosphere under the testing bonus system and most teachers who work in the toughest 

schools are being destroyed.” Another lead teacher complained that at her previous 

school “the focus was not the students… it was the administration and image that were 

important there.” 
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Follow-up Survey 

To help determine the long-term effects of RUMLI, a follow-up survey was 

administered. Minor modifications to the post-survey were made to eliminate questions 

that were not related to the study and to gain information about lead teachers’ current 

leadership responsibilities. The seventy-seven living lead teachers were e-mailed follow-

up surveys at the latest e-mails on record through an online survey management system. 

Eleven of the surveys were not delivered due to non-working e-mail addresses. Of the 

sixty-six surveys that were delivered, thirty-three of the surveys were completed for a 

50% response rate.  

In the first question of the follow-up survey, former lead teachers were asked if 

they were currently working with or mentoring teachers on their campuses. Of the thirty-

three lead teachers who responded, twelve indicated that they were currently mentoring 

other teachers with the number of teachers mentored ranging from one to twenty, and a 

frequency of interactions ranging from once a week to daily.  

Similar to the post-survey, former lead teachers were asked if they had left their 

school since the end of the program; of those responding thirteen or 39% indicated that 

they had. Then, just as with the post-survey, those that had left their schools were asked 

to list the relative importance of the various reasons that might have influenced their 

decisions to leave. Of the twenty-six reasons that were given, twelve of the reasons were 

cited by a majority of teachers as having at least some importance as to why they left 

their schools since the end of RUMLI.  

 Because I had a change in residence or wanted to work in a school more 

convenient to my home (61%); 
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 Because I was dissatisfied with changes in my job description or 

responsibilities at the school (61%); 

 Because I was dissatisfied with how student assessments and school 

accountability measures impacted my teaching at the school (69%); 

 Because I was dissatisfied with having some of my compensation, 

benefits, or rewards tied to the performance of my students at the school 

(54%); 

 Because I was dissatisfied with the support I received for preparing my 

students for student assessments at the school (61%); 

 Because I was dissatisfied with the influence student assessments had on 

the curriculum at the school (77%); 

 Because I did not have enough autonomy over my classroom at the school 

(69%); 

 Because I was dissatisfied with the large number of students I taught at the 

school (61%); 

 Because I felt that there were too many intrusions on my teaching time 

(e.g., time spent with students) at the school (61%); 

 Because I was dissatisfied with the administrator(s) at the school (69%); 

 Because I was dissatisfied with the lack of support I received from the 

administration at the school (61%);  

 Because I was dissatisfied with the lack of influence I had over school 

policies and practices at the school (69%); and 

 Because I was dissatisfied with the school appraisal system (61%). 
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Also, as in the post-survey, former lead teachers were asked to provide 

explanations of how school or district structures or any other external factors may have 

influenced their careers or career decisions. Many of the responses spoke directly to how 

RUMLI shaped their careers since the end of the program. Some of the comments 

focused on the impact of lead teachers’ increased content knowledge, such as “After my 

participation in RUMLI, I gained a greater appreciation for the math content that I was 

teaching.” Others focused their responses on their improved leadership skills. For 

example, one lead teacher commented that “after being in the program I felt better 

equipped to be department chairperson and skills specialist.” One comment focused on 

the network of lead teachers within his/her district: 

Other people from the program moved to other positions in the district. This 

allowed us to have a nice network of people at various levels. I actually got a 

chance to influence the Geometry curriculum in my district. This was possible 

because of my RUMLI contacts. (Survey response, November, 2015) 

Other survey responses focused on the support that they received in their roles as 

lead teachers. One former lead teacher explained how the district supported his/her 

participation in RUMLI, writing “My district believed that the RUMLI program prepared 

us to be leaders, because I have been in some type of leadership role ever since I 

participated in this program. RUMLI showed me how to be a teacher leader.” Another 

talked about the support from his/her school:  

I was an instructional team leader at my school when I joined RUMLI. My school 

administration supported me to join RUMLI and allowed me to implement many 

ideas I suggested to improve our curriculum and teaching strategies. Because of 
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RUMLI, I was able to function better as a team leader and was able to 

communicate and collaborate better with my colleagues and administration. 

(Survey response, November, 2015) 

While another spoke of the support he/she received from fellow teachers: 

I feel being an RUMLI participant gave me some respect that I might not 

otherwise have had within my school. Our school allowed each department to 

elect their own chairperson, with the principal's approval. I ran for, and was 

elected Department Chairperson. I believe being a participant of RUMLI 

increased my visibility in the department, and my confidence helped get me 

elected. (Survey response, November, 2015) 

Another theme in the responses was the impact RUMLI had on decisions to leave 

the classroom. One stated:  

It played a big role in my decision to finish my Masters in Educational Leadership 

so I could get certified as an assistant principal. I feel that I have the ability to 

influence a greater number of students and teachers if I became a district or school 

administrator. (Survey response, November, 2015) 

However others took an opposite view and realized the importance of staying in the 

classroom. One lead teacher commented that “I have taught many middle and high school 

science classes with a smattering of technology/computer classes along the way. I also 

have administrator’s certification. With all of this said, I consider myself a math teacher. 

RUMLI validated my teaching.” As another stated more succinctly “I choose to stay and 

continue teaching since that is what I wanted to do most. I think RUMLI encouraged 
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teachers to be good teachers. Being a good teacher does not mean you should stop 

teaching and do something else.” 

 Finally, some of the responses centered on a sense of empowerment that lead 

teachers felt as they participated in the program. As one lead teacher wrote:  

Being a member of the RUMLI cohort showed me how good of a teacher I really 

am and how the district was not treating me correctly. I know that I can reach 

some of the most difficult students with all the skills that I learned in RUMLI and 

to stay in a district where I was not appreciated would have been foolish. The test 

and punish culture has made teaching and learning more difficult. The focus on 

high stakes testing has negatively impacted teachers' self-efficacy and teachers' 

ability to do their best work. (Survey response, November, 2015) 

Comparison of Post-survey and Follow-up Survey Responses 

Likert-scale survey items were analyzed using chi-square test of independence to 

determine if any statistically significant changes in lead teachers’ reasons for changing 

schools or districts had occurred. Because of the small frequencies of responses in 

specific categories, a likelihood-ratio chi-square test was used.  

The tables that follow indicate the number and percentage of lead teachers who 

attributed given degrees of importance to various statements suggested as possible 

reasons for changing schools, either during the program (post-survey) or since the 

conclusion of the program (follow-up survey). Likelihood-ratio chi-square tests for 

independence were used to determine the likelihood that the passage of time had a 

statistically significant effect on the distribution of responses for a given item. Results are 

given for both the post-survey and the follow-up survey and presented with the chi-
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square statistic for each paired set of responses. The smaller the value of p, the more 

likely we can reject the null hypothesis that the passage of time had no effect on the 

distributions of responses. 

As shown in Table 5, there was no statistically significant difference in the 

distributions of responses over time however there was no statistically significant change 

in the distribution of responses over time. Table 6 indicates that assignment and 

credentialing factors were of little or no importance to any of the lead teachers who 

changed jobs either during or after the program and that there was no statistically 

significant change in the distribution of responses over time. 

Table 5 

Reasons for changing jobs leaving related to personal life factors 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I had a 

change in residence 

or wanted to work in 

a school more 

convenient to my 

home.  

Post 
11 

(47.8%) 

2 

(8.7%) 

1 

(4.3%) 

5 

(21.7%) 

4 

(17.4%) 

Follow-

up 

5 

(38.5%) 

2 

(15.4%) 

1 

(7.7%) 

3 

(23.1%) 

2 

(15.4%) 

χ² (4, N = 36) =.68,  p = 0.95 

Because my health 

or the health of a 

loved one required 

that I change 

schools.  

Post 
15 

(65.2%) 

2 

(8.7%) 

2 

(8.7%) 

2 

(8.7%) 

2 

(8.7%) 

Follow-

up 

7 

(53.4%) 

1 

(7.7%) 

3 

(23.1%) 

2 

(15.4%) 

0 

(0%) 

χ² (4, N = 36) = 3.476,  p = 0.48 

 

 



 

  

87 

 

Table 6  

Reasons for changing jobs related to assignment and credential factors 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I have not 

taken or could not 

pass the required 

test(s).  

Post 
23 

(100%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

Follow-

up 

12 

(92.3%) 

1 

(7.7%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

χ² (1, N = 36) = 2.09,  p = 0.15 

Because I was being 

involuntarily 

transferred and did 

not want the offered 

assignment.  

Post 
22 

(95.7%) 

1 

(4.3%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

Follow-

up 

13 

(100%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

χ² (1, N = 36) = 0.00,  p = 1.00 

Because I was 

dissatisfied with 

changes in my job 

description or 

responsibilities at the 

school.  

Post 
12 

(52.2%) 

0 

(0%) 

2 

(8.7%) 

5 

(21.7%) 

4 

(17.4%) 

Follow-

up 

5 

(38.5%) 

1 

(7.7%) 

2 

(15.4%) 

4 

(30.8%) 

1 

(7.7%) 

χ² (4, N = 36) = 3.58,  p = 0.47 

Because I was 

dissatisfied with the 

grade level or subject 

area I taught at the 

school.  

Post 
18 

(78.3%) 

3 

(13.0%) 

1 

(4.3%) 

0 

(0%) 

1 

(4.3%) 

Follow-

up 

9 

(69.2%) 

0 

(0%) 
1 

(7.7%) 

1 

(7.7%) 

2 

(15.4%) 

χ² (4, N = 36) = 6.13,  p = 0.19 

 

The data in Table 7 indicate that salary and other job related benefits were of 

importance to a few, but not many of the lead teachers who changed jobs, both during the 

program and in the years since the program’s conclusion. The changes in the distributions 

of responses were not statistically significant. 
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Table 7  

Reasons for changing jobs related to salary and other benefits 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because my salary 

did not allow me to 

meet my financial 

obligations (e.g., rent, 

loans, credit card 

payments).  

Post 
19 

(82.6%) 

2 

(8.7%) 

0 

(0%) 

0 

(0%) 

2 

(8.7%) 

Follow-

up 

10 

(76.9%) 

2 

(15.4%) 

0 

(0%) 

0 

(0%) 

1 

(7.7%) 

χ² (2, N = 36) = 0.37,  p = 0.83 

Because I needed 

better benefits than I 

received at the 

school.  

Post 
21 

(91.3%) 

0 

(0%) 

1 

(4.3%) 

0 

(0%) 

1 

(4.3%) 

Follow-

up 

11 

(84.6%) 

1 

(7.7%) 

1 

(7.7%) 

0 

(0%) 

0 

(0%) 

χ² (3, N = 36) = 3.14,  p = 0.37 

Because I wanted a 

higher standard of 

living than my salary 

provided.  

 

Post 
20 

(87.0%) 

2 

(8.7%) 

0 

(0%) 

0 

(0%) 

1 

(4.3%) 

Follow-

up 

9 

(69.2%) 

2 

(15.4%) 

2 

(15.4%) 

0 

(0%) 

0 

(0%) 

χ² (3, N = 36) = 5.62,  p = 0.13 

Because I was 

concerned about my 

job security at the 

school.  

Post 
19 

(82.6%) 

0 

(0%) 

1 

(4.3%) 

1 

(4.3%) 

2 

(8.7%) 

Follow-

up 

9 

(69.2%) 

0 

(0%) 
2 

(15.4%) 

1 

(7.7%) 

1 

(7.7%) 

χ² (3, N = 36) = 1.52,  p = 0.68 

 

As shown in Table 8, the possible reasons related to student performance factors 

for changing jobs showed shifts in the percentage of lead teachers who attributed relative 

importance, with larger percentages of the lead teachers attributing importance to them 

on the follow-up survey than had been indicated on the post-survey. However, two 

reasons, in particular, “Because I was dissatisfied with how student assessments and 

school accountability measures impacted my teaching at the school” and “Because I was 

dissatisfied with having some of my compensation, benefits, or rewards tied to the 
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performance of my students at the school” had statistically significant changes in 

distribution over time. 

Table 8  

Reasons for changing jobs related to student performance factors 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with how 

student assessments 

and school 

accountability 

measures impacted 

my teaching at the 

school.  

Post 
13 

(56.5%) 

0 

(0%) 

5 

(21.7%) 

5 

(21.7%) 

0 

(0%) 

Follow-

up 

4 

(30.8%) 

3 

(23.1%) 

4 

(30.8%) 

0 

(0%) 

2 

(15.4%) 

χ² (4, N = 36) = 16.53,  p = 0.002** 

Because I was 

dissatisfied with 

having some of my 

compensation, 

benefits, or rewards 

tied to the 

performance of my 

students at the school.  

Post 
16 

(69.6%) 

3 

(13.0%) 

2 

(8.7%) 

2 

(8.7%) 

0 

(0%) 

Follow-

up 

6 

(46.2%) 

1 

(7.7%) 

4 

(30.8%) 

0 

(0%) 
2 

(15.4%) 

χ² (4, N = 36) = 10.895,  p = 0.03* 

Because I was 

dissatisfied with the 

support I received for 

preparing my 

students for student 

assessments at the 

school.  

Post 
14 

(60.9%) 

1 

(4.3%) 

3 

(13.0%) 

4 

(17.4%) 

1 

(4.3%) 

Follow-

up 

5 

(38.5%) 

3 

(23.1%) 

1 

(7.7%) 

2 

(15.4%) 

2 

(15.4%) 

χ² (4, N = 36) = 4.50,  p = 0.34 

Because I was 

dissatisfied with the 

influence student 

assessments had on 

the curriculum at the 

school.  

Post 
13 

(56.5%) 

2 

(8.7%) 

3 

(13.0%) 

4 

(17.4%) 

1 

(4.3%) 

Follow-

up 

3 

(23.1%) 

2 

(15.4%) 

3 

(23.1%) 

3 

(23.1%) 

2 

(15.4%) 

χ² (4, N = 36) = 5.08,  p = 0.28 
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Table 9 indicates the relative importance given by lead teachers to classroom 

factors in their decisions to change jobs. Although some of the reasons showed increased 

percentages of lead teachers attributing importance in their decision to change jobs, none 

of the changes in distribution were statistically significant. 

Table 9  

Reasons for changing jobs related to classroom factors 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I did not 

have enough 

autonomy over my 

classroom at the 

school.  

Post 
13 

(56.5%) 

2 

(8.7%) 

3 

(13.0%) 

2 

(8.7%) 

3 

(13.0%) 

Follow-

up 

4 

(30.8%) 

1 

(7.7%) 

4 

(30.8%) 

2 

(15.4%) 

2 

(15.4%) 

χ² (4, N = 36) = 2.89,  p = 0.58 

Because I was 

dissatisfied with the 

large number of 

students I taught at 

the school.  

Post 
13 

(56.5%) 

2 

(8.7%) 

6 

(26.1%) 

1 

(4.3%) 

1 

(4.3%) 

Follow-

up 

5 

(38.5%) 

3 

(23.1%) 

2 

(15.4%) 

1 

(7.7%) 

2 

(15.4%) 

χ² (4, N = 36) = 3.50,  p = 0.48 

Because I did not feel 

prepared to 

mainstream special 

needs (e.g., disabled) 

students in my 

regular classes at the 

school.  

Post 
20 

(87.0%) 

2 

(8.7%) 

0 

(0%) 

1 

(4.3%) 

0 

(0%) 

Follow-

up 

8 

(61.5%) 

4 

(30.8%) 

1 

(7.7%) 

0 

(0%) 

0 

(0%) 

χ² (3, N = 36) = 5.95,  p = 0.11 

Because I felt that 

there were too many 

intrusions on my 

teaching time (e.g., 

time spent with 

students) at the 

school.  

Post 
14 

(60.9%) 

2 

(8.7%) 

1 

(4.3%) 

3 

(13.0%) 

3 

(13.0%) 

Follow-

up 

4 

(30.8%) 

4 

(30.8%) 

3 

(23.1%) 

0 

(0%) 
2 

(15.4%) 

χ² (4, N = 36) = 9.16,  p = 0.06 
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Finally, Table 10 indicates the reasons related to school factors that may have 

impacted lead teachers decisions to change jobs. Although there was a sharp decrease in 

the percentage of teachers who stated that the school appraisal system was of no 

importance in the career decision, none of the changes in distributions for these factors 

was statistically significant. 

Table 10  

Reasons for changing jobs related to school factors 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with 

opportunities for 

professional 

development at the 

school.  

 

Post 
18 

(78.3%) 

3 

(13.0%) 

1 

(4.3%) 

1 

(4.3%) 

0 

(0%) 

Follow-

up 

8 

(61.5%) 

1 

(7.7%) 

4 

(30.8%) 

0 

(0%) 

0 

(0%) 

χ² (3, N = 36) = 5.49,  p = 0.14 

Because I was 

dissatisfied with 

workplace conditions 

(e.g., facilities, 

classroom resources, 

school safety) at the 

school.  

Post 
14 

(60.9%) 

3 

(13.0%) 

0 

(0%) 

4 

(17.4%) 

0 

(0%) 

Follow-

up 

7 

(53.4%) 

1 

(7.7%) 

1 

(7.7%) 

3 

(23.1%) 

1 

(7.7%) 

χ² (4, N = 36) = 4.40,  p = 0.35 

Because student 

discipline problems 

were an issue at the 

school.  

Post 
15 

(65.2%) 

3 

(13.0%) 

1 

(4.3%) 

1 

(4.3%) 

3 

(13.0%) 

Follow-

up 

8 

(61.5%) 

1 

(7.7%) 

2 

(15.4%) 

2 

(15.4%) 

3 

(23.1%) 

χ² (4, N = 36) = 4.14,  p = 0.39 

Because I was 

dissatisfied with the 

administrator(s) at the 

school.  

Post 
8 

(34.8%) 

0 

(0%) 

3 

(13.0%) 

4 

(17.4%) 

8 

(34.8%) 

Follow-

up 

4 

(30.8%) 

1 

(7.7%) 

0 

(0%) 
1 

(7.7%) 

7 

(53.4%) 

χ² (4, N = 36) = 6.08,  p = 0.19 
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Table 10 (continued) 

  Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with the 

lack of support I 

received from the 

administration at the 

school.  

Post 
9 

(39.1%) 

1 

(4.3%) 

3 

(13.0%) 

4 

(17.4%) 

6 

(26.1%) 

Follow-

up 

5 

(38.5%) 

0 

(0%) 

0 

(0%) 
2 

(15.4%) 

6 

(46.2%) 

χ² (4, N = 36) = 4.57,  p = 0.33 

Because I was 

dissatisfied with the 

lack of influence I 

had over school 

policies and practices 

at the school.  

Post 
11 

(47.8%) 

2 

(8.7%) 

3 

(13.0%) 

3 

(13.0%) 

4 

(17.4%) 

Follow-

up 

4 

(30.8%) 

1 

(7.7%) 

3 

(23.1%) 

2 

(15.4%) 

3 

(23.1%) 

χ² (4, N = 36) = 1.27,  p = 0.87 

Because I was 

dissatisfied with the 

school appraisal 

system.  

Post 
15 

(65.2%) 

4 

(17.4%) 

0 

(0%) 

1 

(4.3%) 

3 

(13.0%) 

Follow-

up 

5 

(38.5%) 

1 

(7.7%) 

2 

(15.4%) 

1 

(7.7%) 

4 

(30.8%) 

χ² (4, N = 36) = 7.26,  p = 0.12 

Because the school 

administration was 

not stable (e.g., 

principals and 

department chairs 

change several 

times).  

Post 
12 

(52.2%) 

3 

(13.0%) 

1 

(4.3%) 

2 

(8.7%) 

5 

(21.7%) 

Follow-

up 

8 

(61.5%) 

0 

(0%) 

0 

(0%) 
2 

(15.4%) 

2 

(15.4%) 

χ² (4, N = 36) = 4.04,  p = 0.40 

 

Interviews  

Semi-structured interviews were conducted by the researcher from a convenience 

sample of former RUMLI lead teachers, campus principals, and district administrators. 

The teachers were selected from the group of lead teachers who completed the follow-up 

survey and were selected to try to adequately represent both districts that participated in 

the program, and to represent teachers from all three cohorts of the program. Campus 
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principals were selected from schools represented by lead teachers who completed 

surveys. District administrators included a recently retired mathematics director from 

Central ISD and the current district administrator from North ISD. Interviews were 

conducted either in person or by telephone.  

Interview participants 

Below are brief descriptions of the interview participants. In all, ten former leader 

teachers, three campus principals, and two district administrators were interviewed.  

Lead teachers 

Of those teachers interviewed, seven were current or past teachers in Central ISD 

and three were teachers in North ISD. Five of the teachers were in the first cohort of the 

program, four were from the second cohort, and one was from the third cohort. 

Editha Carter
2
 teaches Pre-Calculus at Franklin High School in North ISD, the 

same high school where she taught during the program. Ms. Carter was a participant in 

the first cohort of the program and remained in the program for six years. She currently 

serves as her school’s department chairperson, district curriculum developer, and as 

district lead teacher for Pre-Calculus. As part of RUMLI, she was selected as a Noyce 

Scholar, which provided her with further opportunities to develop her leadership skills 

through her participation in additional leadership activities, including providing 

instruction during Summer Leadership Institute for teachers in the third cohort of the 

program. 

Marilyn Newton teaches at Stewart High School in Central ISD, the same high 

school from which she graduated and where she has spent her entire thirty-four year 

                                                 
2
 All names of interview participants are pseudonyms. 
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teaching career. Ms. Newton was a participant in the first cohort of RUMLI. Ms. Newton 

currently teaches Pre-Advanced Placement Geometry. She has previously served as the 

team leader for Geometry at her school and as a district curriculum developer. She plans 

to retire from teaching next year. 

Biju Gupta is an Advanced Placement Calculus and Statistics teacher and 

department chairperson at Grover High School, a highly selective, award-winning magnet 

high school in Central ISD. He was a participant in the first cohort of RUMLI. Prior to 

his teaching career, Mr. Gupta was a chemical engineer. In addition to his role as 

department chairperson, he also serves on his campus’ site-based decision making 

committee. 

Deborah Mullenix is currently a Math Master Teacher at a local university where 

she works with pre-service mathematics teachers. She was in the second cohort of 

RUMLI and during her time as part of the program she taught at two comprehensive high 

schools, Monroe High School and City View High School in Central ISD. Since the 

conclusion of the program, and before taking her current position, Ms. Mullenix served at 

the district level as a coach and mentor for high school teachers throughout Central ISD. 

Danielle Landers is the department chair and skills specialist at Miller Ninth-

grade School in North ISD. Prior to this position, Ms. Landers served as department chair 

at Franklin High School. She also served as a Noyce Scholar as part of the program and 

like Ms. Carter, she provided instruction to the teachers in the third cohort during the 

Summer Leadership Institute. 

Betty Green currently holds two part-time positions; one as a teacher of Geometry 

and International Baccalaureate mathematics at a small private school and the other as a 
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technology director for a university-based mathematics education center. During RUMLI, 

Ms. Green participated in the first cohort as teacher at Garcia HS in Central ISD. She had 

previously taught middle school mathematics in Houston-area private and charter 

schools. 

Mary Young teaches mathematics at De Witt High School, a magnet high school 

in North ISD. She was previously the mathematics department chair at the school but 

resigned the position to devote time to pursuing a master’s degree. In addition to 

teaching, Ms. Young is Lieutenant Colonel in the United States Army Reserve. She 

participated in the second cohort of RUMLI. 

Marie Sullivan is currently a Geometry teacher at Monroe High School in Central 

ISD. She has previously taught at three other high schools in the district, South High 

School, City View High School, and Beltway High School, during the RUMLI program. 

A participant in the second cohort, Ms. Sullivan also served as a Noyce Scholar and 

through this role led instruction for teachers in the third cohort. 

Hilda Mueller is the mathematics department chairperson at Garner HS, a 

comprehensive high school in Central HS. She teaches Algebra I, Algebra II, Pre-

Calculus and Advanced Quantitative Reasoning. Ms. Mueller has taught at Garner HS 

since immigrating to the United States from Germany. She participated in the first cohort 

of RUMLI and was selected as a Noyce Scholar. Through this role as Noyce Scholar, she 

led instruction for teachers in the third cohort. 

Laura King is a mathematics teacher at a high school campus of All Kids Prep 

Charter Schools where she teaches Advanced Placement Statistics, Advanced Placement 

Calculus, and Advanced Quantitative Reasoning. In addition to her teaching duties, Ms. 
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King is the mathematics department facilitator at her campus. She participated in the third 

cohort of RUMLI when she was a mathematics teacher at City View High School. 

Campus administrators 

The three campus principals included two from Central ISD and one from North 

ISD.  

Deborah Conner is the principal at Stewart High School, a position she has held 

for ten years. Ms. Conner started her teaching career as a history and social studies 

teacher at Stewart before becoming an administrator. Prior to her appointment as 

principal at Stewart, she served as a principal at the elementary and middle school levels. 

Two current teachers at Stewart including Ms. Newton participated in RUMLI. In 

addition, two other teachers who have since left the school also participated as lead 

teachers. 

Carl Jimenez is the principal of Franklin High School, the current school of Ms. 

Carter and one other lead teacher, and the former school of Ms. Landers. Mr. Jimenez has 

served as principal of Franklin for the past six years and started his career as a social 

studies teacher. He has spent his entire career in education in North ISD. 

Gail Roberts is the principal of Gruver High School, a position she has held for 

two years. Ms. Roberts served as an assistant principal at Gruver High School prior to her 

appointment as its principal. Prior to her administrative career, Ms. Roberts taught high 

school science in Central ISD. Mr. Gupta serves as a lead teacher at her school. 

District administrators 

Daniel Castro is the Executive Director of Curriculum and Instruction for North 

ISD, a position to which he was recently promoted. Prior to this position, and during the 
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time of RUMLI, he served as the district’s Program Director for Secondary Mathematics. 

Before becoming a district administrator, Mr. Castro taught high school mathematics at 

one of the district’s high schools. During the time of RUMLI, Mr. Castro facilitated work 

of RUMLI lead teachers at their campuses and within the district.  

Nancy Lake was the former secondary mathematics director for Central ISD. Dr. 

Lake recently retired from this position and has started her own mathematics education 

consulting business. Prior to her role as mathematics director, she worked in the district’s 

professional development and curriculum departments and had previously taught high 

school and middle school mathematics. 

Themes from interviews 

Interview transcripts were coded according to themes that emerged, especially 

those themes that best answered the four research questions. Some of the most prevalent 

themes that were evident from the interviews included the prominence of the 

development of lead teachers’ content and pedagogical knowledge, the increased 

confidence and professionalism of lead teachers, the importance of communities and 

networking among lead teachers, the varied roles of lead teachers in their schools and 

districts, and the positive and negative effects of school administrators on the work of 

lead teachers. 

Development of content and pedagogical knowledge 

Interview participants referred to the development of content knowledge as being 

one of the key strengths of their RUMLI experience. Lead teachers who were interviewed 

tended to discuss content knowledge as it related to either their personal classroom 

teaching or to their ability to work with other teachers. For example, when asked to 
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identify the aspect of RUMLI that most influenced her career, Ms. Mullenix stated “I 

think it was the intensive learning of the mathematics, so that we were very clear about 

what we were teaching and why it was important and how things were connected” 

(Interview excerpt, November, 2015). Similarly, Ms. Landers discussed how the 

mathematics instruction provided during the Summer Leadership Institutes had 

transformed her teaching: 

It has given me a deeper richer understanding of the mathematics that I’m 

teaching to students; it has changed my instructional strategies; it has changed the 

delivery method; it has changed my perspective on best practices; it has allowed 

me to help other teachers become better as well as becoming better myself 

(Interview excerpt, November, 2015). 

Ms. Landers’ comment also illustrated a common theme among lead teachers’ discussions 

of the mathematics content of RUMLI, specifically the connection between their 

development of content knowledge and their content delivery in the classroom. Ms. 

Mueller, for example, discussed how RUMLI helped her build a better understanding of 

effective classroom delivery in the American high school classroom: 

When coming from Germany, I didn’t see that there was a need to do as many 

hands-on activities; I expected kids to be working on a higher cognitive level, and 

then in RUMLI we went over certain math things and it was like ok, there is 

another way of teaching. (Interview excerpt, November, 2015) 

Beyond her individual classroom, Ms. Landers discussed the critical importance 

of mathematics content to her role as a mathematics leader as well as the benefit she 

received from the Summer Leadership Institutes and the extra mathematics content 
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development that she received through obtaining Master Mathematics Teacher 

certification: 

Well first of all, when you are going to be a leader, your content knowledge has to 

be really strong. So I think the combination of RUMLI and going back through 

the Master Mathematics Teacher certification made me stronger in the content, so 

that when I am working with other teachers I can actually have mathematical 

conversations with them, because really and truly, that is the first step in 

becoming a leader in mathematics, you can’t have a mathematical conversation 

and have confidence in your content, you really can’t lead a math team. (Interview 

excerpt, November, 2015) 

Ms. Green, on the other hand, already felt confident in her mathematical content 

knowledge and discussed instead not only the benefits of the pedagogical knowledge that 

she gained during the program but also her increased cognizance for the varied 

mathematics backgrounds of her fellow teachers: 

I think that before RUMLI, I was much more focused on math content and after 

RUMLI, I became a lot more aware of the other components of teaching and 

relating to teachers. I think math content for me is the easier part of being a 

teacher, and so I think for me RUMLI helped me become aware of some of the 

challenges that other teachers deal with and understanding how diverse people’s 

backgrounds are and how there is a lot of varied abilities in math content 

knowledge among teachers. (Interview excerpt, November, 2015) 

Ms. Mullenix also reflected on how the mathematics content influenced her pedagogical 

growth: 
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I got a lot of pedagogy as well, but I think the pedagogy, was a natural result of 

the attention to scaffolding. I remember we took some problems and we would 

write a whole list of other problems that would lead up to that problem or that 

question, and so we really developed a keen eye on how do we scaffold this so 

there is an entry point and there is a logical step to how they would actually be 

able to answer that question. I know that we used to do that with TAKS [Texas 

Assessment of Knowledge and Skills] stems – the pedagogy was a natural result 

of the searching of the mathematics. (Interview excerpt, November, 2015) 

However, not all reflections on the mathematics and pedagogical content of the 

program were positive. Ms. King, when asked what RUMLI could have done better 

stated:  

I really wish we could have done more, I don’t want to say lesson planning that 

makes it sound like so mundane, but thinking about the lessons we were exposed 

to and the level of the mathematics and then how to actually implement that with 

students in the classroom, because we really got a lot of great ideas, but I feel like 

I never had the time within the professional development time to think about how 

to actually do that with my students. No reflection. (Interview excerpt, November, 

2015) 

Campus principals also noted content knowledge as being a fundamental attribute 

of the lead teachers on their campus. When asked to name the strength of the lead 

teachers on her campus Ms. Conner stated:  

Well first of all their content knowledge. You know it is no surprise there, but 

their content knowledge – very, very, knowledgeable in that sense and in their 
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ability to communicate with their colleagues would be second. And of course the 

level of respect their colleagues gave them. (Interview excerpt, November, 2015) 

Finally, the district administrators who were interviewed also discussed the 

benefits of the content knowledge that was gained in the program and the impact that this 

knowledge had on the lead teachers’ schools and districts. According to Mr. Castro the 

biggest strength of the program was “the content knowledge that teachers were learning. 

The [lead] teachers were going back to their buildings and were able to share their 

expertise in the content” (Interview excerpt, November, 2015). He further discussed how 

the content knowledge improved classroom instruction: 

Well one of those benefits is that now we were having a truer, deeper 

understanding of TEKS [Texas Essential Knowledge and Skills]. We were now 

having conversations about rigor and questioning. We were actually looking at the 

depth of the questioning that was going on. Based on the content that the teachers 

were bringing back from what they were learning through RUMLI. (Interview 

excerpt, November, 2015) 

Dr. Lake had similar comments on the impact the mathematics and content pedagogical 

instruction had on her district: 

RUMLI taught and propagated the idea of having mathematical content 

knowledge and pedagogy – putting it together to develop an all-around teacher 

who is best able to teach kids using a constructivist mathematics pedagogical 

model you know so, that is thing, just having that great foundation on which to 

build – it is not based on fluff; it is not based on, you know, whatever new thing 

comes across the Internet today. (Interview excerpt, November, 2015) 
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Increased confidence and professionalism of lead teachers 

Improved content and pedagogical knowledge had a direct impact on the 

confidence and perceived professionalism of the lead teachers interviewed, or as Ms. 

Landers stated very succinctly, “I think I became more confident because I became more 

competent” (Interview excerpt, November, 2015). 

One recurrent theme throughout the interviews was that participation in RUMLI 

allowed lead teachers to gain the respect of their peers. Ms. Newton, for example, stated 

“Because of RUMLI, people realized that I knew what I was talking about and that they 

needed to listen to what I was saying” (Interview excerpt, November, 2015). 

Interestingly, Ms. Newton’s principal, Ms. Conner, viewed this a little differently. When 

asked to identify a weakness in Ms. Newton as a leader, she answered “Her weakness, 

maybe sometimes stubbornness, just a little stubbornness thinking this is the way it has to 

be and maybe not another way” (Interview excerpt, November, 2015). 

For other lead teachers, their new confidence helped empower them to overcome 

personal feelings that, in the past, may have hindered them. Mr. Gupta described it like 

this: 

I was very shy, I was a little afraid of talking and bringing my ideas forward, 

because I was thinking they will probably not like it, they may oppose it, I was 

more afraid of that aspect. But in RUMLI, there were times when we were kind of 

forced to discuss difficult situations and when I started doing that I realized, it is 

not that bad, I can communicate. People are receptive – it was not like my 

perception to them before talking to them – I should not think they will not listen 

to me – they will listen to me. (Interview excerpt, November, 2015) 
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Ms. Roberts also took note of this increased confidence stating “Mr. Gupta was always 

very competent in his content knowledge, but he has really grown as a leader in the last 

few years” (Interview excerpt, November, 2015). 

Other lead teachers discussed their confidence in terms of their roles as teachers 

and as teacher leaders. Ms. Sullivan stated “It has made me much more confident 

employee, teacher in the classroom and outside the classroom when dealing with 

administration” (Interview excerpt, November, 2015). Similarly Ms. Carter said: 

First of all, it gave me the confidence I needed to become a teacher leader and 

also the skills that I have developed in coaching, especially new teachers, and in 

promoting more rigorous mathematics instruction in my classroom and also in the 

classrooms of other teachers. (Interview excerpt, November, 2015) 

Ms. Green was more specific in describing how RUMLI helped her develop this 

confidence: 

I think that’s what was really distinctive about this program was the fact that it not 

only focused on leadership, but in particular, what it means to be a leader among 

mathematics educators. So because of the training, I think I had a lot more 

confidence in working with and coaching other math teachers, um, so when I 

worked as a coach, I definitely had in mind protocols that we learned during the 

Institute about how to sit down with a teacher and let them take the lead on the 

things that want to work on, and so, really developing a kind of, it’s having a 

more nuanced teaching to dealing with adults. (Interview excerpt, November, 

2015) 
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And from the perspective of a lead teacher who entered the program as a relatively new 

teacher, Ms. King stated: 

Being that I was still just so young, I did not have a lot of experience in the 

professional world of how to work with other teachers so I think it just gave me 

really good foundational skills especially with what I do now. The program helped 

prepare me for what I was going to be doing later on with leadership roles. 

(Interview excerpt, November, 2015) 

Lead teachers also mentioned how this confidence served to impact their work 

with teachers, and ultimately their schools. Ms. Landers stated that her increased 

confidence caused her to ask: 

How can I be a change agent in making a difference? Instead of just saying I don’t 

like this about teaching. I need to ask myself what am I going to do about it, and 

how am I going to help other teachers? (Interview excerpt, November, 2015) 

 Making the connection between confidence and professionalism as a mathematics 

teacher Ms. Young stated: 

I have the professionalism to know that our school can perform and will be able to 

perform with the credentials that I received from RUMLI, I feel confident to 

know that we are capable of doing this, and we can do this successfully. 

(Interview excerpt, November, 2015) 

Ms. Landers expanded on the idea of teacher professionalism, and how RUMLI 

developed her professionalism: 

Actually I think that it was the first time I felt like teaching was a profession, not 

just something someone fell into, but it was a craft, a profession. It is something 
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that you’re constantly working to improve upon, and improve upon, and help 

other people improve so I knew I was a professional but I think after working 

with RUMLI it changed the way I thought about teachers as professionals out 

there honing their craft. (Interview excerpt, November, 2015) 

 Two of the lead teachers interviewed specifically discussed the confidence that 

they gained through their experiences as Noyce Scholars. Through their work as Noyce 

Scholars, these teachers served as facilitators in the mathematics and leadership 

instruction for teachers in the third cohort of RUMLI. Ms. Carter discussed how this role 

increased her confidence: 

Because being a facilitator, I was forced to dig deeper into the mathematics. When 

I first became a participant, I was receiving all the information and at that time I 

wasn’t ready to kind of share with other teachers yet because I was trying to 

develop those things within my classroom. But being given the chance to 

facilitate the third cohort, it forced me to really look deeper into the mathematics 

because I know that as a facilitator, I need to be confident, both in the way I 

facilitated the discussion of the sections and also needed to be confident in my 

mathematical abilities. (Interview excerpt, November, 2015) 

For Ms. Mueller, it was specifically her experience as a Noyce Scholar that she felt 

allowed her to be noticed by her colleagues: 

You know in the classroom, it is kind of like isolated, you’re working and 

teaching your students, others don’t always see what you are doing. So when I 

was picked as a Noyce Scholar, it was like... somebody does validate my input. It 

gave me a different standing at school, so people knowing that I was a Noyce 
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Scholar thought “so maybe she does have a valid point, maybe we should listen to 

her.” (Interview excerpt, November, 2015) 

Importance of community among lead teachers 

One pervasive theme from the interviews was the network of teachers that was 

developed through the program. Interview participants, in answers to several questions, 

reflected on the importance of the community of learners developed through RUMLI. 

The time involved in forming such a community is not often allowed in schools, as stated 

by Ms. Mueller: 

I think I just enjoyed being with like-minded people. You had people who were 

listening to your ideas, who worked with you, who suggested “Why don’t you try 

this?” That is something that math teachers, in general, or all teachers for that 

matter really don’t have time for during the school year. (Interview excerpt, 

November, 2015) 

Ms. Mullenix was even blunter in her evaluation of the importance of the RUMLI 

community to her professional life: 

I liked being mostly with like-minded professionals who really cared about the 

teaching process, about educating all kids. I had less than stellar colleagues who 

were very unmotivated and I think being part of a cohort of special people made 

me continue to fight the fight. (Interview excerpt, November, 2015) 

The community of teachers was cited often as a resource that could be called upon 

whenever a need arose. Mr. Gupta stated it as follows: 

When I was in RUMLI, I was assured that if I had some difficulties, there are 

people who are going to help, and people who are willing to help me, it was not 
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like I would be embarrassed to come to them or was shy to come to them. They 

were more than willing to help them at any time. (Interview excerpt, November, 

2015) 

Similarly Ms. Newton stated what she saw as the single most important aspect of the 

program: 

I think it was building a network of co-workers, because meeting all the people 

from the different schools was pretty amazing. Because when you had a problem 

and nobody else in your building knew what to do, you could call somebody else 

and ask them. (Interview excerpt, November, 2015) 

Sometimes the importance of the community was not necessarily to ask questions about 

math or teaching, but to provide support when a lead teacher was facing difficulties with 

making changes at their school. As Ms. Sullivan stated “I just felt that I had the backing 

and the support of the network that when something came up mathematically as far as the 

curriculum, questioning the curriculum” (Interview excerpt, November, 2015). For some 

of the lead teachers, this support from fellow lead teachers continues today, as Ms. Young 

stated “The biggest impact would have to be the collaboration among my peers; I actually 

still collaborate with that network of individuals whenever I need support in whatever I 

am teaching in the classroom” (Interview excerpt, November, 2015).  

 Ms. King attributes the cohesion of the community of teachers to the length of 

time involved with the each Summer Leadership Institute: 

It was definitely a lot better than a week-long seminar, while those are great as 

well, but it just helped really build the community of teachers across the two 

districts who are able to stay in touch and network and build really good 
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relationships and so I just really value that opportunity that was given to me. 

(Interview excerpt, November, 2015) 

Similarly, Ms. Green notes the importance of the cohort model itself in building the 

communities: 

I think the one aspect was the cohort model – that probably had the most effect. 

The fact that you were really part of a group of teachers who not only learned 

math content together but learned how to become leaders together and I think you 

know this is what you want for students in your class. (Interview excerpt, 

November, 2015) 

Campuses with more than one lead teacher additionally had another much smaller, yet 

still important community of practice that existed among their campus lead teachers as 

reflected upon by Ms. Sullivan: 

So the school that RUMLI had the biggest impact on was City View. There were 

three of us who were there. So the three of us were like this really powerful agent 

of change in that school and it was amazing to have the three of us working 

together. I just felt so centered as a teacher and I had a team that supported me. 

That year was the best year of my teaching career. (Interview excerpt, November, 

2015) 

However, Ms. Sullivan then noted that campus restructuring led to all three of the lead 

teachers leaving the school the following year.  

 The continued opportunities for networking still provided by the RUMLI 

leadership team were also cited by Ms. King as important: 
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I think the biggest thing is just the networking that has been available through the 

program not just my cohort, but also the fall summits and all of the networking 

opportunities that are available to those that participated in the program. 

(Interview excerpt, November, 2015) 

Although campus administrators did not mention any knowledge of the RUMLI 

community of practice, two of the campus administrators mentioned the roles of their lead 

teachers in developing communities of practice on their campuses. Mr. Jimenez 

commented on how Ms. Carter, in her role as department head, “was very successful 

facilitating planning meetings and developing a well-functioning Professional Learning 

Community” (Interview excerpt, November, 2015). Similarly Ms. Roberts discussed Mr. 

Gupta’s team-building work:  

He has done an amazing job in bringing the mathematics department together to 

dedicate themselves to improving the rigor of instruction. We had some teachers 

who were a little skeptical at first, they thought we were already doing a good job, 

yet he was able to convince them of what the students could really achieve. 

(Interview excerpt, November, 2015)  

The district administrators interviewed were well aware of the community of 

practice developed through RUMLI. Dr. Lake remarked that “there is such a collegiality 

among the RUMLI teachers” (Interview excerpt, November, 2015). Mr. Castro was more 

specific in his praise for the community and networking that were made available to lead 

teachers, commenting that “the networking is a big plus. To this day, some of the RUMLI 

teachers still network and communicate with some of the colleagues from other areas – so 

networking is one of the big components” (Interview excerpt, November, 2015). 
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Roles of lead teachers in their schools and districts 

Throughout their interviews, all of the lead teachers mentioned campus-level 

leadership positions that they currently hold or had held in the past. Only two of those 

interviewed, Ms. Sullivan and Ms. Newton, stated that they do not currently have any 

formal leadership responsibilities. In the case of Ms. Sullivan, she stated that a long 

commute necessitated her moving to a school that was closer to her home and that 

disagreements with the current department chairperson preclude her from performing any 

leadership roles.  

For Ms. Newton, her impending retirement led to a decision for her to step down 

as Geometry team leader. However Ms. Newton still maintains that she has an informal 

role within the building , reflecting that “the teachers respect me, and they come to me 

and they ask me questions even if I am not in an official position” (Interview excerpt, 

November, 2015).  

Similarly, other lead teachers reflected on their roles as change agents on their 

campuses for both teachers and students. Ms. Carter felt that an important role for her, as 

a leader, was to improve the rigor of instruction on her campus: 

I focused more on rigorous mathematics instruction, not just the usual, you know, 

multiple choice test; we try to develop the mathematics and not just skim through 

it; we try to teach mathematics we try to go deeper and develop the concept, not 

just blindly go through the procedures because it was going to be tested. 

(Interview excerpt, November, 2015) 

Mr. Gupta also mentioned his role in helping to transform his campus’ mathematics 

department: 
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In my school I wanted to bring big reforms. That school was already performing 

at a high level, but we wanted to make our performance even better. Calculus AB 

is now mandated for all students in the school. It was challenging, and a lot of 

people were not buying into it – they said students had different issues, students 

came in with different backgrounds, this is difficult, this bar is too high for them. 

So to get that goal we had to reform everything, Algebra I, Algebra II, Geometry, 

Pre-Cal…. everything, and the way your bring rigor into the picture, critical 

thinking into picture and to the teachers have to buy into it, the assessments have 

to be challenging, they have to be different and a lot of collaboration was required 

and that collaboration was also in such a way that nobody gets stressed out, 

nobody gets worn out, everybody is married to the goal and when you come up 

with these new ideas and sometimes there are stressful situations and everybody is 

not buying into what you want to say. To tackle those issues, RUMLI helped me 

in a big way. (Interview excerpt, November, 2015) 

Ms. Mueller saw her leadership responsibility as explicitly sharing what she had learned 

at RUMLI with her fellow teachers. She commented that “RUMLI gave me ideas that I 

could bring back to my colleagues, and teach them at looking math education maybe 

slightly differently than they used to. Therefore it impacted the students to help them to 

better understand math” (Interview excerpt, November, 2015). Ms. Landers also 

mentioned her ability to share what she had learned: 

I think that is what’s happened, is the way the teachers have kind of taken on the 

RUMLI perspective in terms of, you know, was this good for the students. Did the 

students get a depth of knowledge from what they learned? And I think it was kind 
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of passed on, like the philosophy that I gained from RUMLI was passed on to 

those teachers. For some of the new teachers especially, it is almost as if they had 

gone through RUMLI through a vicarious experience of me going through 

RUMLI. (Interview excerpt, November, 2015) 

For many of the lead teachers interviewed, although they were still classroom 

teachers, their leadership roles had effects on more than just their schools. Ms. Mullenix 

reflected on how her classroom was used a model classroom for others: 

I think nobody visited my high school without coming to my room. I was always 

the showcase of what good teaching can look like in an inner city school. I think it 

helped to shine a light on what other people were not doing. (Interview excerpt, 

November, 2015) 

For Ms. Young, her leadership role included working as a vertical team leader:  

I am also a vertical team leader which brings together the middle school and high 

school mathematics teachers to collaborate in preparing resources and sharing 

best practices, so that teachers at the middle school can better prepare their 

students for the high school level. (Interview excerpt, November, 2015) 

On a larger scale, Ms. Carter speaks of how she and her fellow lead teachers at her school 

had a role in helping to increase the school’s presence in district decision-making: 

Because three teachers who have been here have been with RUMLI, our school 

became very active at the district level, so like right now, Franklin High School is 

the most active when it comes to district curriculum writing; many of our teachers 

have become presenters, so I would like to say that, we are kind of leading the 

district when it comes to curriculum writing, district staff development, 
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presentations and even in our district common assessments. (Interview excerpt, 

November, 2015) 

 As they developed their leadership skills, however, some lead teachers felt the 

need to change job positions to better utilize their abilities. For example, Ms. Landers 

discussed her move from department chairperson at Franklin High School to skills-

specialist at Miller Ninth-grade Center: 

Actually I wanted to take on this role of being able to really work directly with the 

teachers. And when I was at my former school, I loved teaching, and I had the 

opportunity to teach Geometry which I absolutely love, but at the same time the 

majority of my day was spent teaching, and I did share the materials. I was in the 

classroom so I was not really able to go around and work with the teachers and 

develop curriculum and do data analysis. (Interview excerpt, November, 2015) 

Ms. King was even more frustrated in the lack of ability to perform leadership roles at her 

school, subsequently leading to her departure: 

I really didn’t see a lot like the leadership opportunities at my school that I know 

existed in other districts and so I personally felt like RUMLI at my former high 

school didn’t really have as much an impact but it was because there weren’t 

really opportunities for leadership there. It was very much teachers kind of stay in 

their classrooms and whenever I had approached our department chair with 

having some different mentorship opportunities it was actually kind of looked 

down upon, so that’s when I realized that was not the place for me anymore, and I 

sought opportunities elsewhere. (Interview excerpt, November, 2015) 
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Similarly, Ms. Carter, despite the success in her school has also expressed an 

interest to leave the classroom, although she has not been able to find another position. 

She shared “I still want to be a program director in secondary mathematics or middle 

school or an assistant principal” (Interview excerpt, November, 2015). 

Principals, when interviewed, were aware of the leadership responsibilities that 

RUMLI teachers had at the district level. For example, Ms. Connor, when talking about 

Ms. Newton, stated “I know that as a lead teacher, she was often called by the district 

mathematics department to work closely with teachers from the entire school district” 

(Interview excerpt, November, 2015). Mr. Jimenez also mentioned the work that his lead 

teachers performed at the district level, but he was still concerned about providing them 

with enough campus-level leadership responsibilities. When asked about any weaknesses 

of his lead teachers, he stated “I really cannot think of any weaknesses, the only concern I 

have is in making sure that I provide them with the opportunities in the future to use their 

talents on a broader scale” (Interview excerpt, November, 2015). Principals, however, 

stated that they were not aware of any of the specific aspects of RUMLI that contributed 

to lead teachers’ performance of their leadership tasks. 

Responses from district administrators about the different leadership roles of the 

lead teachers varied because of different structures within the districts. When asked if any 

RUMLI lead teachers held district leadership positions in North ISD Mr. Castro noted:  

Not district level and when I say district level – at the district level we only have 

math coach positions, and these are only available for middle school and then we 

have of course the three grade-band program directors and none of the program 

directors are RUMLI lead teachers. (Interview excerpt, November, 2015) 
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However the situation is different in Central ISD where many district-level positions 

became available that allowed lead teachers to leave their campus. As Dr. Lake stated “I 

can think of at least seven that I have hired” (Interview excerpt, November, 2015). She 

then mentioned specific lead teachers whom she had hired to take positions as curriculum 

developers, mentor teachers, and district-level teacher specialists. When asked why she 

had hired them, she stated “they were excellent leaders, they were excellent curriculum 

writers, they were excellent professional developers and trainers” (Interview excerpt, 

December, 2007). She also referred to a few other lead teachers who were not hired by 

her, yet were hired into positions in other departments within Central ISD. 

Effects of campus administration on lead teachers’ roles 

Many of the lead teachers in their interviews discussed the roles of campus 

administrators in the successes or failures of changes that lead teachers instituted at their 

campuses. Mr. Gupta, teaching at a very successful school, mentioned the support he 

received from his administration as key: 

And our administration is very supportive. Without this support, increasing rigor 

in the mathematics department would have been difficult to bring about, whatever 

help we need, whatever suggestions we have, they are very receptive, they try 

their best to support us, they tend to support what we are thinking. (Interview 

excerpt, November, 2015) 

However, and unfortunately, campus administrators were mentioned repeatedly as not 

providing lead teachers with meaningful roles on their campuses. It was also noted that 

often campus administrators did not sustain changes initiated by RUMLI lead teachers. 

Miss Newton expressed her frustration, commenting that “the administration wasn’t 
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exactly on board with everything. And if we had gotten administrators agreeing to things 

then they would have let me have more of a leadership role” (Interview excerpt, 

November, 2015). 

Lead teachers specifically mentioned administration turnover as a key detriment 

to their ability to be change agents. As Ms. Sullivan noted: 

I mean a lot of this is teamwork. RUMLI is not a stand-alone program and they do 

not train me to be a stand-alone person, I am part of a team with my colleagues 

and the administration. If they are in flux and it is fluid, you can put things in 

place and then the next administration comes in and they just wipe everything 

clean. (Interview excerpt, November, 2015) 

For Ms. Mullenix, the problem was the opposite, it was not transient administrators, but 

rather administrators who were not willing to change that caused her frustration:  

The reason I left my first high school was because I was pretty well tired of 

beating my head against the wall. They had entrenched administrators; they had 

an entrenched political machine, so I doubt that those changes that I made have 

remained there. (Interview excerpt, November, 2015) 

 In fact, teaching skills to deal with uncooperative administrators was cited by Ms. 

Green as one of the things that RUMLI could have done better: 

I think that there are a lot of dysfunctional environments in public education and 

so I think maybe, kind of, talking explicitly about what to do when administrators 

behave in certain way or you know what to do when you know that best practices 

aren’t being followed by administrators – so avoiding certain traps and dealing 

with the frustrations about the reality of the test-prep culture – I think that was 
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probably touched upon but I think that is such a big part of the reality of public 

school teachers that maybe if we would have discussed that and how to deal with 

that emotionally and just what are the strategies to use to deal with the stresses put 

on public school teachers. That would have been probably helpful. (Interview 

excerpt, November, 2015) 

The district administrators who were interviewed were also quite vocal about the 

effects that administrators and administrative change had on the long-term effects of 

RUMLI. For example, when asked to share what he thought was the biggest long-term 

weakness of RUMLI, Mr. Castro stated with regards to North ISD: 

The mobility of administration in the building, and I say that because even though 

we have a pretty stable RUMLI population, the original principals who were in the 

building at the time had a big impact on the success of the teachers. They 

understood that they were not just developing content but leadership of their 

teachers. With some of the principals who are not currently in the building now, 

sometimes they are underutilizing those teachers. They do not quite understand the 

philosophy of some of the things that teachers have learned that would help them 

better manage the teacher resource, instructional resources and things like that. 

(Interview excerpt, November, 2015) 

Interestingly, although Mr. Castro saw it as a weakness, Dr. Lake saw the ability of 

RUMLI to survive during the program period despite administrative flux in Central ISD 

as one of the program’s greatest strengths: 

I thought that a strength of the RUMLI program was the way in which it was able 

to persist in spite all of the systemic, I can’t think of a positive word to call it, 
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systemic problems that could have served to drag it down. For example, principals 

would say yes. The teacher could have the period off to be the RUMLI teacher 

and to do the things you wanted them to do during that period and then turn 

around and snatch it back. Yes a teacher can go to the professional learning 

session then turn around and say they can’t go. There is a myriad of things that 

you had set up as part of the program and then the campus-level administration, or 

whoever, would put up roadblocks for the implementation but still the program 

thrived and succeeded in spite of all that. Another problem was the change in 

administrations – in this district you have several principals in a year at some 

schools wreaking havoc. (Interview excerpt, November, 2015) 

Summary 

A mixed-methods research design including analysis of archival data, surveys of 

and interviews with former lead teachers, and interviews with building principals and 

district administrators was employed to answer questions about the long-term effects of 

RUMLI on the teachers, school, and school districts involved with the program. Themes 

that emerged from the data included the prominence of the development of lead teachers’ 

content and pedagogical knowledge, the increased confidence and professionalism of 

lead teachers, the importance of communities and networking among lead teachers, the 

varied roles of lead teachers in their schools and districts, and the positive and negative 

effects of school administrators on the work of lead teachers.  

Interestingly, two major components of RUMLI received little mention from lead 

teachers in their survey and interview responses. Discussion of activities designed 

specifically to develop leadership and communication skills was almost completely 



 

  

119 

absent from the data. Similarly, content and leadership activities were explored through a 

lens of best equitable practices and lead teachers participated in a variety of panel 

discussions and conversations about diversity. Lead teachers, however, never mentioned 

activities or issues related to equity in their responses. 

The next chapter focuses on the interpretation of the results. The data collected 

will be summarized and analyzed, with implications for leaders and future research 

discussed. 

 

 

 

 

 

 

 



 

 

 

 

Chapter V  

Summary, Conclusions, and Reflections 

 

Introduction  

This study examined the short- and long-term effects of the Rice University 

Mathematics Leadership Institute (RUMLI) on the lead teachers, schools, and districts 

involved in the program. In this chapter, the results of the study are discussed through the 

lens of the four research questions that guided the study. After this discussion, 

implications of how this research can inform both campus-level and district-level 

administrators are explored. Finally, implications for future research are examined. 

Discussion of the Results  

The purpose of this study was to answer the following four research questions: 

1) According to the perceptions of teachers, principals, and district administrators, 

how were mathematics departments in schools served by the Rice University 

Mathematics Leadership Institute transformed through lead teachers’ participation 

in the Institute? 

2) According to the perceptions of teachers, principals, and district administrators, 

what influences affected how mathematics departments in schools served by the 

Rice University Mathematics Leadership Institute were transformed through lead 

teachers’ participation in the Institute? 

3) According to the perceptions of teachers, principals, and district administrators, 

what long-term effects has the Rice University Mathematics Leadership Institute 

had on the teachers, schools, and school districts that were involved in the 

program? 
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4) How were the career trajectories of teachers who participated in the Rice 

University Mathematics Leadership affected by their participation? 

 The archival data, survey responses, and interview transcripts provided insights 

that helped to answer each of these research questions. Much of the data collected 

corroborated what previous research has indicated as key factors in professional 

development, teacher leadership, and school change. 

Transformation of mathematics departments 

School cultures across different campuses are unique and complex (Peterson & 

Deal, 2009). Because of this uniqueness, it is not surprising that the transformation of 

campus mathematics programs occurred in different ways and with different short-term 

and long-term results. 

From the survey and interview data, it was evident that transformations caused by 

RUMLI were not radical or structural; that is, the transformations occurred as lead 

teachers served in pre-existing leadership positions such as department chairpersons, 

subject team leaders, or content specialists. From all evidence, additional release time 

that was afforded to most lead teachers during the program was no longer available to 

them after the conclusion of the program. 

For some campuses, it was evident that through their RUMLI lead teachers, entire 

mathematics departments were transformed and empowered. As described by Ms. Carter 

in her interview, the teachers in her department are now more active and involved in 

district level curriculum development and professional learning. Mr. Gupta also indicated 

transformative changes at his school centered on increased expectations of students and 
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an accompanying increase of rigor in the mathematics classrooms. Ms. Young and Ms. 

Landers told similar stories of positive long-term effects on their campuses. 

On other campuses, the changes were subtler. Some lead teachers such as Ms. 

Newton described their work as occurring in small groups, such as leading a subject-level 

team, or one-on-one meetings between them and new teachers, or with teachers new to 

teaching a particular subject. 

One common denominator in all of the above positive transformation stories is 

that the lead teachers involved were either at the same school where they were at the 

conclusion of RUMLI or, in the case of Ms. Landers, at a newly opened school in the 

same school district. Evidence was lacking from the surveys or interviews that earlier 

transformations that had occurred at schools because of the work of lead teachers 

continued when they left a campus. An example of this is City View High School, where 

Ms. Sullivan discussed how the departure of the three lead teachers at the campus erased 

all of the work that they, as a team, had previously accomplished. 

Influences that affected mathematics departments 

Influences that affected mathematics departments can be classified as internal or 

external. Internal influences are those aspects of the RUMLI professional development 

experience that transferred to the campuses of lead teachers and thus transformed their 

schools. External factors are those outside of the realm of the formal RUMLI activities 

that influenced, for better or worse, the transformative effects of the program on 

individual campuses. 

Desimone (2009) identified five key characteristics that were central to effective 

professional development, namely, content focus, active engagement, coherence, 



 

  

123 

duration, and collective participation. Although interview and survey data alluded to all 

of these characteristics, two in particular seemed to be predominant internal influences 

that emerged as helping to shape schools that participated in RUMLI; specifically the 

development of stronger content and pedagogical knowledge and the creation of strong 

communities of practice that evolved from the collective participation and shared 

experiences of lead teachers. 

Interview participants cited their development of content knowledge as one of the 

critical components that affected both school and district mathematics programs. Ms. 

Landers in particular reaffirmed what many authors (e.g., Crowther, Kaagan, Ferguson, & 

Hann, 2002; Even, 1999; Higgins, 2013; Koellner, Jacobs, & Borko, 2011) have stated 

about the importance of teacher leaders developing a deep understanding of content 

knowledge in order to be effective. Interviews and surveys indicated that this content 

knowledge, gained through the Summer Leadership Institutes and for some through 

Master Mathematics Teaching certification, was acknowledged by lead teachers as having 

helped to lead to more rigorous classroom instruction, not just in the lead teachers’ 

classrooms, but also in the classrooms of other teachers in their schools and districts. 

A specific goal of the National Science Foundation Math and Science Partnership 

grant program was to develop collaborative communities in mathematics (Hamos et al., 

2009). Through the interviews, it becomes apparent that in that respect, RUMLI 

succeeded in meeting this goal. Many interviewees and survey participants discussed the 

long-standing, meaningful relationships that they had developed with other lead teachers 

and how these relationships had helped to sustain and nurture them in their leadership 

journeys. The importance of these professional networks was noted as beneficial not just 
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by the lead teachers themselves, but also by district administrators, who saw the power 

these relationships had in helping influence their districts’ mathematics programs. 

Clearly, one external factor that negatively impacted the potential impact of 

RUMLI on campuses was the turnover of principals. Although it has only been five years 

since the end of the program, Mr. Castro indicated in his interview that most of the 

building principals in North ISD have been appointed to their positions since the 

conclusion of the program. Similarly, only two of the principals from high schools in 

Central ISD that participated in RUMLI are currently serving at the same campuses as 

where they were at the end of the program.  

Teachers interviewed from Central ISD indicated that principal turnover had a 

major impact on their ability to perform leadership responsibilities, and in many cases 

contributed directly to their decision to change campuses or to pursue non-classroom 

positions. Because of this turnover, administrators often did not know what skill sets lead 

teachers possessed. However, this communication problem was not one-directional. 

There was no evidence that lead teachers had made efforts to communicate their 

leadership abilities to new administrators. Teachers in North ISD did not report a similar 

issue, perhaps due in large part to the fact that most of the current district principals, such 

as Mr. Jimenez, had spent their entire careers in the district, often at the same school. 

Just as administrator turnover was an issue, so was teacher transience an external 

factor that affected the schools and districts. Twenty-three lead teachers identified 

themselves as having changed schools during the program. Another thirteen indicated 

they had changed schools after the program, however in reality this number is likely to be 

much larger, given the number of participants who could not be contacted through their 
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last e-mail addresses, noting that most lead teachers’ contact e-mails were school-based e-

mail addresses associated with their last known school. When lead teachers change 

campuses or move to administrative positions, they take some of their knowledge with 

them, even when they share some of their skills with others. Teacher transience will be 

discussed in terms of lead teachers’ career trajectories later. 

Related to teacher transience is the negative impact of accountability and merit 

pay on teacher retention. A majority of lead teachers who changed schools after the 

conclusion of RUMLI cited high-stakes testing and compensation tied to student 

performance as being of at least some importance in their decisions to leave their schools. 

Interestingly between the post-survey and the follow-up survey, these reasons for 

changing jobs were the only reasons that showed a statistically significant change in the 

distribution of responses regarding their importance in the decision making-process. One 

of the post-survey respondents alluded to the negative impact of accountability when 

he/she referred to the “test and punish” culture as being one of the reasons for leaving 

his/her district, while Ms. Green discussed the need to better prepare leaders for the this 

assessment-focused environment. 

Long-term effects on schools and districts 

Just as school cultures affected how schools were transformed by RUMLI in the 

short term, school district characteristics, such as size and organizational structure, also 

impacted how RUMLI influenced and shaped the participating schools and districts in the 

long term. The interviews indicated differing cultures, at both the district and at the 

campus levels, which sometimes supported, but often hindered RUMLI from having 

enduring positive consequences. The great differences between Central ISD and North 
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ISD in terms of size and structure may have had the most influence on the long-term 

impacts of RUMLI.  

Central ISD, as a very large school district, also had an extensive infrastructure 

that supported teachers through various administrative positions. As indicated in the 

archival data, nine of the RUMLI lead teachers in Central ISD had to leave the program, 

because they had taken non-classroom positions within the school district. As noted by 

Dr. Lake, the roles of those lead teachers who left their classrooms for administrative 

positions varied but included curriculum development and teacher professional 

development. In many ways, this transfer of leadership talent from the campus-level to 

the district-level was counter to RUMLI’s stated goal of developing campus-based 

leaders.  

However, even though the direct impacts of RUMLI on individual campuses may 

have been marginalized because of these job changes, the indirect benefits, in the form of 

the developed district curriculum and assessment documents, as well as the assistance 

provided to a larger number of teachers, not only at schools that participated in RUMLI 

but also in other schools in the district, has to be considered. Indeed, one of the survey 

participants noted that because of the strong community of practice developed through 

RUMLI, he/she considered it a positive aspect that there were former RUMLI lead 

teachers at “various levels in the district.”  

North ISD, in contrast, as a relatively smaller district, does not have the 

opportunities for advancement to district-level positions that are available in Central ISD. 

In fact, as Mr. Castro noted in his interview, at the high school level there is only one 

district-wide mathematics director; and the person currently holding that position was not 
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a former RUMLI lead teacher. Perhaps because of this, most of the RUMLI lead teachers 

in North ISD are still in the classroom, with many serving as school specialists or 

department chairpersons, the highest campus-based leadership positions available to 

them. In addition to their campus roles, most North ISD lead teachers also assumed 

additional district-wide leadership roles such as serving on district curriculum and 

assessment committees.  

Probably the most telling evidence regarding the long-term impacts of RUMLI on 

campuses and schools came from the interviews of the two district mathematics 

coordinators. Whereas Mr. Castro talked enthusiastically about the long-term 

improvements at both the campus and district levels in terms of systemic curriculum 

cohesion and increased rigor, Dr. Lake referred to the RUMLI lead teachers in Central 

ISD as “pockets of greatness throughout that take on a life on their own to help other 

teachers’’ (Interview excerpt, November, 2015). 

Career trajectories of lead teachers 

As indicated by the previous discussion, district size and structure, the long-term 

effects of RUMLI, and the career trajectories of lead teachers are all inexorably linked. 

Just as the differing characteristics of Central ISD and North ISD led to differing long-

term effects at the campus and district levels, so have the dissimilarities in the districts 

directly affected the decisions that lead teachers made about their professional lives. One 

statistic from the archival data underscores the differences between the districts with 

respect to lead teachers’ careers during the time period of the program. In North ISD, 

only three of the twenty-one (14%) lead teachers left the program before its conclusion, 

whereas for Central ISD, twenty-six of the fifty-eight (45%) lead teachers departed.  
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As would be expected, developing leadership skills was identified from the 

archival data as being the most prevalent reason given by lead teachers for entering 

RUMLI. Although they were not asked specifically what their long-range plans were, 

RUMLI’s classroom teaching requirement would seem to indicate that upon entry into the 

program, at least, entering teachers did not have plans to leave their classrooms. Survey 

and interview data indicated that the program was successful in developing lead teachers 

confidence in not only their mathematics but also in their leadership skills. In particular 

teachers, such as Ms. Mueller, Ms. Landers, and Ms. Carter, who had the benefit of the 

additional leadership opportunities afforded as Noyce Scholars, emphasized the 

confidence they had developed and the subsequent sense of empowerment they felt. 

 Olsen and Anderson (2007), however, in their study of the career paths of early 

career teachers in an urban setting found that as teachers develop more leadership skills, 

there is often a desire to progress from classroom teaching and into non-teaching 

leadership positions.  

Survey and interview data suggest that within Central ISD, there were ample 

opportunities for teachers who wished to utilize their newly developed leadership skills 

outside of the classroom. As indicated by Dr. Lake, it was the skills they developed 

through RUMLI that made them attractive candidates for non-instructional leadership 

positions in the district.  

Another aspect of the career trajectories of lead teachers, especially within Central 

ISD, was mobility across campuses and district positions. Ms. Sullivan for example has 

taught in four different high schools since her entry into the program. Ms. Mullenix, 
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taught at two high schools before leaving the classroom to take a district instructional 

specialist position, and then leaving the district to take a position at a public university.  

However in North ISD, mobility was not an issue; although a few teachers 

changed schools once, most lead teachers stayed at their original campuses and remain 

there to the present. The somewhat static nature of the district’s advancement 

opportunities could be frustrating. Ms. Carter expressed her desire to leave the classroom 

for a leadership position, yet has been unable to obtain an administrative position. This 

need for more leadership responsibility was not lost on her principal, Mr. Jimenez, who 

was also concerned with providing her with new leadership roles that challenged her and 

built on her strengths.  

Of course, not all career decisions involved changing jobs within one of the two 

participating school districts. Although some lead teachers left their districts because of 

personal issues such as job location, others such as Ms. King ultimately left their district 

for other reasons such as a perceived lack of opportunity to utilize leadership skills. 

Implications for School and District Leaders 

Spillane, Halverson, and Diamond (2001) discovered that the most effective 

schools were those that best utilized the leadership talents of all stakeholders, or in other 

words, schools led by leaders who distributed leadership. However, to effectively 

distribute leadership roles, campus leaders need to be fully aware of the strengths and 

weaknesses of their faculty (Crowther et al., 2002) and to have a vision which is aligned 

with their teacher leaders (Taylor et al., 2014). 

The interviews and survey data did expose a concern that, with the exception of 

Ms. Roberts, campus leaders did not understand or appreciate the skills that lead teachers 
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had obtained through their work in RUMLI. Lead teachers and district administrators 

both indicated that lead teachers were often under-utilized, especially in the situations 

where principal turnover precluded new administrators from realizing the leadership 

capacity of lead teachers. Interviews with campus principals corroborated this problem, 

with principals indicating a lack of awareness of lead teachers’ professional development 

through RUMLI and the subsequent leadership skills obtained through participation. 

To maximize the potential of teacher leadership, interview data from lead teachers 

indicated that school leaders need to have knowledge of the skills of their teaching staff. 

Too often administrative changes are made very quickly, and although principals cannot 

immediately assess and analyze all of the varied talents possessed by their staffs, there 

need to be methods that eventually allow these assessments to occur. Importantly, the 

assessment process cannot be done without cooperation and communication from 

teachers. Teachers need to be their own advocates and must find ways to communicate 

and showcase their abilities. 

Of course knowledge of leadership skills is not enough. Interview data from 

district administrators indicated that school leaders also need to be able to develop 

meaningful, authentic mechanisms for utilizing and nurturing these skills so that teachers 

and students benefit. District-level opportunities for leadership that provide additional 

roles for teachers while not removing them from the classroom can also do much to 

further empower teacher leaders. Teachers who participated in the Noyce Scholars noted 

that their additional experiences helped tremendously in building not only their 

confidence but also their perceived effectiveness.  
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School leaders should note and learn from the strong sense of community that was 

developed through RUMLI, a community that transcended schools and districts. This was 

a community of practice as described by Wenger and Snyder (2000) that developed 

naturally through the shared, meaningful experiences of lead teachers engaging in 

mathematics content. Although the community might not have developed through 

activities directly related to their leadership roles, after it developed, it became a support 

group that was used by lead teachers to provide suggestions and assistance in dealing 

with the issues of their jobs. This is in contrast to some other collaborative groupings of 

teachers that seem to be created exclusively to deal with data analysis as it relates to 

instructional planning.  

School and district administrators should consider methods for developing 

communities of practice for teachers and teacher leaders not only across schools, but also 

across districts that are grounded in developing teachers’ content knowledge through 

interesting learning experiences. The community of practice developed through RUMLI 

was funded through a grant and facilitated by the staff of Rice University School 

Mathematics Project. Districts and schools should seek out university partnerships to 

create viable learning communities, or if that is not possible, should attempt to leverage 

resources to allow for their development within a district, or perhaps as collaborations 

among groups of districts.  

Implications for Future Research 

This study emphasized the perceived importance of content knowledge 

development for leaders, the importance of the support provided by communities of 
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practice, and the effects of school district structure on lead teachers’ career trajectories. 

Future research can build on this study to focus on aspects of each of these. 

Instruction in mathematics was focused on developing teachers’ content 

knowledge as well as their Pedagogical Content Knowledge (Shulman, 1986) with 

discussions occurring during Summer Leadership Institutes on how to help other teachers 

to develop their own content knowledge. This is similar to what Olsen and Anderson 

(2007) have described as Leadership Content Knowledge. In their conceptualization, 

Leadership Content Knowledge, grounded in content-specific knowledge, is important 

for leaders at all levels; however the breadth of content-specific knowledge necessary 

varies depending on an administrator’s proximity to instructional planning activities. 

Future research on what aspects of Leadership Content Knowledge are most critical for 

different educational leaders can help future professional developers to create learning 

experiences, not just for teacher leaders, but also for campus administrators.  

This study indicated that RUMLI developed a vibrant, well connected community 

of practice (Wenger & Snyder, 2000), however, it was beyond the scope of the study to 

determine which specific aspects of the program had the most impact on the development 

of this community, and what mechanisms, both formal and informal, have helped the 

community to continue to thrive. Future research on the development and maintenance of 

these communities will help school leaders as they attempt to create avenues for 

networking teachers in meaningful and productive ways. 

The differing organizational structures of the two participating districts lead to 

questions of how to best utilize the talents of teacher leaders. Chingos, Whitehurst, and 

Gallaher (2015) suggest that little research has been conducted on the effects of school 
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districts on student learning from an organizational perspective. Research to analyze the 

relative contributions of subject-matter leaders, those in the classroom as well as in 

district-level instructional leadership positions, will help district leaders determine more 

productive organizational structures to better leverage the talents of their teacher leaders.  

Although the development of content knowledge was mentioned extensively, 

explicit discussion about the development of leadership skills was missing from the 

survey and interview data. Lead teachers mentioned their leadership roles but did not 

discuss how RUMLI activities specifically designed to develop leadership skills may 

have impacted their ability to implement and sustain changes in their schools. Future 

research, aimed at assisting future leadership developers, could focus on the impact of 

specific RUMLI leadership activities on the work of lead teachers.  

Similarly, equity, although a major component of RUMLI activities received no 

mention in any of the interview or survey data. What is unknown is why lead teachers did 

not mention equity in their responses. Perhaps, because of their roles in diverse, urban 

schools, lead teachers have internalized beliefs on equity to the point that mentioning the 

issue seems unnecessary. Additional research could explore teacher leaders’ beliefs on 

equitable instructional practices and how these beliefs shape the performance of their 

leadership roles. 

Conclusion 

The purpose of this study was to identify the short- and long-term effects of the 

Rice University Mathematics Leadership Institute (RUMLI) on the lead teachers who 

participated in the program and on the schools and school districts where these teachers 

work and have worked in the past. By using a mixed-methods research design including 
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analysis of archival data and of interviews with lead teachers, building principals, and 

district administrators, this study provided information on what aspects of the program 

had the most influence on the participating lead teachers, their schools, and their districts 

as well as, those variables that had negative influences.  

The study attempted to fill a gap in the knowledge about the short- and long-term 

effects of a sustained professional development program designed to develop content-

focused teacher leaders at the high school level. By analyzing data provided during the 

program and five years after the completion of the program, this study provides 

information on the sustainability of focused professional development programs designed 

to develop teachers’ content and leadership skills. 

The study was conducted using archival data collected throughout the program 

and through surveys and interviews conducted five years after the conclusion of the 

program. Archival data collected during the program included demographic information 

about lead teachers and results of a survey conducted immediately after the conclusion of 

the program. Survey data collected as part of this study were compared quantitatively and 

qualitatively to survey data collected in the past to see what changes in attitudes or 

perceptions of lead teachers may have occurred. In addition, interviews were conducted 

with selected RUMLI lead teachers, with building principals of the lead teachers’ current 

schools, and with district mathematics administrators. Interview data were analyzed 

qualitatively to determine themes that emerged, and results were compared with archival 

interview and survey data.  

Some of the most prevalent themes that emerged from the data included the 

prominence of the development of lead teachers’ content and pedagogical knowledge, the 
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increased confidence and professionalism of lead teachers, the importance of 

communities and networking among lead teachers, the varied roles of lead teachers in 

their schools and districts, and the positive and negative effects of school administrators 

on the work of lead teachers.  

Implications for school leaders include the need to develop methods for 

understanding and utilizing the unique skills that teacher leaders possess as well as 

creating mechanisms for fostering meaningful, engaging communities of practice for 

mathematics teachers that exist across schools and perhaps across districts. The results of 

this study inform researchers interested in the long-term impacts of extended programs 

designed to develop teacher leaders as well as administrators and teacher leaders as they 

attempt to negotiate their roles in campus leadership.  
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RUMLI Follow-up Survey 

 

UNIVERSITY OF HOUSTON CONSENT TO PARTICIPATE IN RESEARCH      

PROJECT TITLE: Investigating the Effects of Sustained Professional Development on 

Campus and District Mathematics Programs: An Analysis of the Rice University 

Mathematics Leadership Institute    You are being invited to take part in a research 

project conducted by Richard Parr from the Department of Educational Leadership and 

Policy Studies at the University of Houston. This project is part of my dissertation that is 

being conducted under the supervision of Dr. Angus MacNeil.   

 

NON-PARTICIPATION STATEMENT: Taking part in the research project is voluntary 

and you may refuse to take part or withdraw at any time without penalty or loss of 

benefits to which you are otherwise entitled. You may also refuse to answer any research-

related questions that make you uncomfortable.    

 

PURPOSE OF THE STUDY: The purpose of this study is to identify the short- and long-

term effects of the RUMLI on the lead teachers who participated in the program and on 

the schools and school districts where these teachers work and have worked at in the past. 

By using a mixed-methods research design including analysis of archival data and of 

interviews with lead teachers, building principals and district administrators, this study 

will provide information on what aspects of the professional development had the most 

influence on the participating lead teachers as well as those aspects that were not as 

effective. The study will also investigate the organizational structures, both at the campus 

and district level, and identify those factors that may have helped or hindered the short- 

and long-term success of the program. The study will focus on the 79 lead teachers who 

participated in RUMLI during the years of its existence (2005-2011). The lead teachers 

were high school teachers in the Houston Independent School District (HISD) and the 

Aldine Independent School District (AISD) in Houston, Texas who were selected by their 

building principals for participation in the program. Lead teachers participation in the 

grant lasted from 1-6 years.  

   

PROCEDURES: You will be one of approximately 70 subjects invited to take part in this 

project. Data collected from interviews conducted by the investigator will be used for this 

study. An electronic survey will be emailed to participating subjects. Participants will be 

asked to confirm their consent before commending with the survey. The investigator will 

conduct individual audio-taped telephone or one-one-one interviews with selected Rice 

University Mathematics Leadership (RUMLI) participants, as well as selected 

administrators. Those selected for this interview will be asked to complete this consent 

form. Their written responses will be mailed or emailed back to the researcher at least 

one week prior to their interview. Each of these interviews should last approximately 30 
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minutes. During the interviews, each individual will be asked a core-set of questions 

concerning their participation in RUMLI. The participants may also be asked to 

participate in a follow-up interview. These interviews will allow the principal investigator 

an opportunity to explore more in depth issues raised during the written responses 

submitted on the descriptive surveys and to cross-explore issues and themes that may 

have emerged from the written responses submitted and the initial interviews. Archived 

data relevant to the historical research of the RUMLI will also be collected and analyzed. 

These data will include written and printed documents such as memos, funding proposals, 

summaries, and newspaper and journal articles. Content analysis will be used to obtain 

descriptive information about the RUMLI, formulate themes that relate to the evolution 

of the RUMLI, and help validate the other findings in this study.  

 

CONFIDENTIALITY: Every effort will be made to maintain the confidentiality of your 

participation in this project. Each subject’s name will be paired with a code number by 

the principal investigator. This code number will appear on all written materials. The list 

pairing the subject’s name to the assigned code number will be kept separate from all 

research materials and will be available only to the principal investigator. Confidentiality 

will be maintained within legal limits.  

 

RISKS/DISCOMFORTS: There are no foreseeable risks associated with participation in 

this study.  

 

BENEFITS: While you will not directly benefit from participation, your participation 

may help investigators better understand the long-term effects of RUMLI and significant 

knowledge may be attained to support other K-12 mathematics leadership professional 

development programs in developing sustainable programs.  

 

ALTERNATIVES: Participation in this project is voluntary and the only alternative to 

this project is non-participation.  

 

PUBLICATION STATEMENT: The results of this study may be published in scientific 

journals, professional publications, or educational presentations; however, no individual 

subject will be identified.    

 

AGREEMENT FOR THE USE OF AUDIO/VIDEO TAPES: If you consent to take part 

in this study, please indicate whether you agree to be audio/video taped during the study 

by checking the appropriate box below. If you agree, please also indicate whether the 

audio/video tapes can be used for publication/presentations.  

 I agree to be audio/video taped during the interview.  

 I agree that the audio/ video tape(s) can be used in publication/presentations.  
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 I do not agree that the audio/ video tape(s) can be used in 

publication/presentations.  

 I do not agree to be audio/video taped during the interview.   

 

A subject may still take part in this research study if he/she does not agree to the 

audio/videotaping.        

 

SUBJECT RIGHTS:  

1. I understand that informed consent is required of all persons participating in this 

project.  

 2 I have been told that I may refuse to participate or to stop my participation in this 

project at any time before or during the project. I may also refuse to answer any question.  

3. Any risks and/or discomforts have been explained to me, as have any potential 

benefits.   

4. I understand the protections in place to safeguard any personally identifiable 

information related to my participation.  

5. I understand that, if I have any questions, I may contact Richard Parr at 713-962-9257. 

I may also contact Dr. Angus MacNeil, faculty sponsor, at 713-743-5038. 

 

Any questions regarding my rights as a research subject may be addressed to the 

University of Houston Committee for the Protection of Human Subjects (713-743-9204). 

All research projects that are carried out by Investigators at the University of Houston are 

governed be requirements of the University and the federal government.  

 

I understand that by selecting “yes" below, I am consenting to participate in the survey. I 

also understand that I may end my participation at any time with no penalty. 

 Yes, I consent to participate in this research study. (1) 

 No, I would prefer not to take part in this study. (2) 
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Q1 Teacher name 

Last Name (1) 

First Name (2) 

 

Q2 Do you CURRENTLY TEACH any regularly scheduled class(es) in any of grades 

pre-K-12? 

 Yes (1) 

 No (2) 

 

Q3 What is your current MAIN occupational status? 

 Working for a school or school district in a position in the field of K-12 education, 

but not as a K-12 classroom teacher (1) 

 Working in a position in the field of pre-K or postsecondary education (2) 

 Working in an occupation outside the field of education, including military service 

(3) 

 Student at a college or university (4) 

 Caring for family members (5) 

 Retired (6) 

 Disabled (7) 

 Other: (8) ____________________ 

 

Q4 Are you teaching full-time or part-time? 

 Teaching full-time (1) 

 Teaching part-time (2) 

 

Q5 In which grades are the STUDENTS you teach at your CURRENT school? 

 9th (1) 

 10th (2) 

 11th (3) 

 12th (4) 

 Other: (5) ____________________ 

 

Q6 This school year, what is your MAIN teaching assignment field at your CURRENT 

school? 

 



 

  

172 

Q7 What is your current occupation? 

 Principal/school head/dean (1) 

 Assistant principal (2) 

 School district administrator (3) 

 Librarian (4) 

 Instructional coordinator (5) 

 Teacher assistant (6) 

 Other: (7) ____________________ 

 

Q8  We would like to know how RUMLI affected your career. We will begin with 

questions about your professional background to better understand the role of RUMLI in 

your career choices. 

 

Q9 When did you begin teaching, either full-time or part-time, at the elementary or 

secondary level? [Omitted on Follow-up Survey] 

Month (1) 

Year (2) 

 

Q10 What is your highest level of education? Please be specific as much as you can. 

 

Q11 How do you classify your position at your CURRENT school, that is, the activity at 

which you spend most of your time during this school year? 

 Regular Teacher (Full-time or part-time) (1) 

 Itinerant teacher (i.e., your assignment requires you to provide instruction at more 

than one school) (2) 

 Long-term substitute (i.e., your assignment requires that you fill the role of a regular 

teacher on a long-term basis, but you are still considered a substitute) (3) 

 Administrator (principal, assistant principal, director, school head) (4) 

 Library media specialist or librarian (5) 

 Other professional staff (e.g., counselor, curriculum coordinator, social worker) (6) 

 Support staff (e.g., secretary) (7) 

 Short-term substitute (8) 

 Student teacher (9) 

 Teacher aide (10) 

 

Q12 Now, we ask you several questions about your RUMLI experience. Please think 

back over all years when you were part of RUMLI.  

 

Q13 When did your participation in RUMLI begin? [Omitted on Follow-up Survey] 
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Q14 Why did you participate in RUMLI? [Omitted on Follow-up Survey] 

 

Q15 How long did you stay in RUMLI? [Omitted on Follow-up Survey] 

 

Q16 During your participation in RUMLI, how many years did you work as a master or 

mentor teacher at the campus level? [Post-survey] 

Are you currently working as a master or mentor teacher at the campus level? [Follow-up 

survey] 

 

Q17 How frequently did you work with the teachers you mentored? [Post-survey] 

How frequently do you work with the teachers that you mentor? [Follow-up survey] 

 At least once week (1) 

 Once or twice a month (2) 

 A few times a year (3) 

 Never (4) 

 Other: (5) ____________________ 

 

Q18 How many teachers on average did you mentor each year? [Post-survey] 

How many teachers on average do you mentor each year? [Follow-up survey] 
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Q19 During the implementation of RUMLI, how frequently did you work with the 

teachers in the following areas?  

 Never (1) A few times a 

year (2) 

Once or twice a 

month (3) 

At least once a 

week (4) 

Teaching 

mathematics (1) 
        

Classroom 

management 

and discipline 

(2) 

        

Using or 

incorporating a 

variety of 

instruction 

methods (3) 

        

Using 

technology in 

classroom (4) 

        

Assessing 

students and 

interpreting 

assessment data 

(5) 

        

Selecting and 

adapting 

curriculum, 

instructional 

materials, and/or 

writing lesson 

plans (6) 

        

Interacting with 

parents (7) 
        

Reflecting on 

their teaching 

practice (8) 
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Q20 Did your participation in RUMLI increase your ability to implement high quality 

mathematics lessons? 

 Strongly Disagree (11) 

 Disagree (12) 

 Neither Agree nor Disagree (13) 

 Agree (14) 

 Strongly Agree (15) 

 

Q21 Did RUMLI influence the way you teach in your classroom? (If it did not, please 

explain why. If it did, please explain what specifically about RUMLI influenced your 

teaching.) 

 

Q22 Did RUMLI influence the way you taught in your classroom? (If it did not, please 

explain why. If it did, please explain what specifically about RUMLI influenced your 

teaching.) 

 

Q23 Since you entered RUMLI, did you move to another school to teach? [Post-survey] 

Since the end of RUMLI, did you move to another school to teach? [Follow-up survey] 

 Yes (1) 

 No (2) 

 

Q24 Did you stay in the same school district? 

 Yes (1) 

 No (2) 

 

Q25 After you entered RUMLI, did you leave teaching? 

 Yes (1) 

 No (2) 

 

Q26 Why did you stay in your school? 
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Q27 Why did you stay in the same school district? 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

Important 

(4) 

Extremely 

important 

(5) 

Because I was 

satisfied the 

support I 

received from 

my district. 

(2) 

          

Because I was 

satisfied with 

the 

administrators 

at the district. 

(3) 

          

 

 

Q28 Did you change schools because your contract was NOT renewed? 

 Yes (1) 

 No (2) 

 

Q29 Which of the following best describes the reason why your contract was not 

renewed? 

 I was laid off as part of a reduction in force (1) 

 I did not meet Highly Qualified Teacher (HQT) requirements. (Generally, to be 

Highly Qualified, teachers 1) have a bachelor’s degree; 2) hold full state certification 

or licensure, and 3) demonstrate competency in the subject area(s) they teach. The 

HQT requirement is a provision under No Child Left Behind [NCLB].) (2) 

 I was not given a reason for why my contract was not renewed (3) 

 For other reasons: (4) ____________________ 

 

Q30 Indicate the level of importance EACH of the following played in your decision to 

leave your school. 
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Indicate the level of importance EACH of the following played in your decision to leave 

your school. 

Q32 Personal Life Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I 

had a change 

in residence 

or wanted to 

work in a 

school more 

convenient 

to my home. 

(1) 

          

Because my 

health or the 

health of a 

loved one 

required that 

I change 

schools. (2) 
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Q33 Assignment and Credential Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I have 

not taken or 

could not pass 

the required 

test(s). (1) 

          

Because I was 

being 

involuntarily 

transferred and 

did not want 

the offered 

assignment. 

(2) 

          

Because I was 

dissatisfied 

with changes 

in my job 

description or 

responsibilities 

at the school. 

(3) 

          

Because I was 

dissatisfied 

with the grade 

level or 

subject area I 

taught at the 

school. (4) 
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Q34 Salary and Other Job Benefits 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because my 

salary did 

not allow me 

to meet my 

financial 

obligations 

(e.g., rent, 

loans, credit 

card 

payments). 

(1) 

          

Because I 

needed 

better 

benefits than 

I received at 

the school. 

(2) 

          

Because I 

wanted a 

higher 

standard of 

living than 

my salary 

provided. (3) 

          

Because I 

was 

concerned 

about my job 

security at 

the school. 

(4) 
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Q35 Student Performance Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with 

how student 

assessments and 

school 

accountability 

measures 

impacted my 

teaching at the 

school. (1) 

          

Because I was 

dissatisfied with 

having some of 

my 

compensation, 

benefits, or 

rewards tied to 

the performance 

of my students 

at the school. 

(2) 

          

Because I was 

dissatisfied with 

the support I 

received for 

preparing my 

students for 

student 

assessments at 

the school. (3) 

          

Because I was 

dissatisfied with 

the influence 

student 

assessments had 

on the 

curriculum at 

the school. (4) 
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Q36 Classroom Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I 

did not have 

enough 

autonomy 

over my 

classroom at 

the school. 

(1) 

          

Because I 

was 

dissatisfied 

with the 

large number 

of students I 

taught at the 

school. (2) 

          

Because I 

did not feel 

prepared to 

mainstream 

special needs 

(e.g., 

disabled) 

students in 

my regular 

classes at the 

school. (3) 

          

Because I 

felt that there 

were too 

many 

intrusions on 

my teaching 

time (e.g., 

time spent 

with 

students) at 

the school. 

(4) 
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Q37 School Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied 

with 

opportunities 

for professional 

development at 

the school. (1) 

          

Because I was 

dissatisfied 

with workplace 

conditions 

(e.g., facilities, 

classroom 

resources, 

school safety) 

at the school. 

(2) 

          

Because 

student 

discipline 

problems were 

an issue at the 

school. (3) 

          

Because I was 

dissatisfied 

with the 

administrator(s) 

at the school. 

(4) 

          

Because I was 

dissatisfied 

with the lack of 

support I 

received from 

the 

administration 

at the school. 

(5) 
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Because I was 

dissatisfied 

with the lack of 

influence I had 

over school 

policies and 

practices at the 

school. (6) 

          

Because I was 

dissatisfied 

with the school 

appraisal 

system. (7) 

          

Because the 

school 

administration 

was not stable 

(e.g., principals 

and department 

chairs change 

several times). 

(8) 
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Q38 District Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with 

administrators at 

the district. (1) 

          

Because there 

were more 

positions in the 

district in 

addition to 

teaching for me 

to consider. (2) 

          

Because the 

school 

administrator 

had a little 

influence on the 

decisions made 

by the district 

administrators. 

(3) 

          

Because I’m 

dissatisfied with 

the district 

policies. (4) 

          

Because the 

organizational 

structure of the 

district was not 

supportive. (5) 

          

Because I was 

dissatisfied with 

the district 

appraisal system. 

(6) 
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Because the 

school 

administration 

was not stable 

(i.e., principals 

and 

department 

chairs change 

several times). 

(7) 

          

Because I was 

dissatisfied 

with the 

school 

appraisal 

system. (8) 

          

 

Q39 Other Factors Please specify the other factors that affected your decision to change 

schools. 

 

Q40 Among the items listed above or the reasons you provided, which do you consider 

the most important in your decision to leave your school? Please explain further why did 

you change your school. 

 

Q41 Indicate the level of importance EACH of the following played in your decision to 

leave teaching. 
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The following questions were presented to teachers who indicated that they changed 

schools 

Q42 Personal Life Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I 

had a change 

in residence 

or wanted to 

work in a 

school more 

convenient 

to my home. 

(1) 

          

Because I 

was 

pregnant or 

needed more 

time to raise 

my 

child(ren). 

(2) 

          

Because my 

health or the 

health of a 

loved one 

required that 

I leave the 

profession. 

(3) 

          

Because I 

decided it 

was time to 

retire. (4) 
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Q43 Assignment and Credential Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I have 

not taken or 

could not pass 

the required 

test(s). (1) 

          

Because I was 

being 

involuntarily 

transferred and 

did not want 

the offered 

assignment. 

(2) 

          

Because I was 

dissatisfied 

with changes 

in my job 

description or 

responsibilities 

at my previous 

school. (3) 

          

Because I was 

dissatisfied 

with the grade 

level or 

subject area I 

taught at my 

previous. (4) 
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Q44 Salary and Other Job Benefits 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because my 

salary did 

not allow me 

to meet my 

financial 

obligations 

(e.g., rent, 

loans, credit 

card 

payments). 

(1) 

          

Because I 

needed 

better 

benefits than 

I received at 

my previous 

school. (2) 

          

Because I 

wanted a 

higher 

standard of 

living than 

my salary 

provided. (3) 

          

Because I 

was 

concerned 

about my job 

security at 

my previous 

school. (4) 
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Q45 Other Career Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I 

decided to 

pursue a 

position other 

than that of a K-

12 teacher. (1) 

          

Because I was 

dissatisfied with 

opportunities 

for professional 

development at 

my previous 

school. (2) 

          

Because I 

decided to take 

courses to 

improve career 

opportunities 

WITHIN the 

field of 

education. (3) 

          

Because I 

decided to take 

courses to 

improve career 

opportunities 

OUTSIDE the 

field of 

education. (4) 

          

Because I was 

dissatisfied with 

teaching as a 

career. (5) 
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Q46 Student Performance Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied 

with how 

student 

assessments 

and school 

accountability 

measures 

impacted my 

teaching at the 

school. (1) 

          

Because I was 

dissatisfied 

with having 

some of my 

compensation, 

benefits, or 

rewards tied to 

the 

performance of 

my students at 

the school. (2) 

          

Because I was 

dissatisfied 

with the 

support I 

received for 

preparing my 

students for 

student 

assessments at 

the school. (3) 

          

Because I was 

dissatisfied 

with the 

influence 

student 

assessments 

had on the 

curriculum at 

the school. (4) 
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Q47 Classroom Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I 

did not have 

enough 

autonomy 

over my 

classroom at 

the school. 

(1) 

          

Because I 

was 

dissatisfied 

with the 

large number 

of students I 

taught at the 

school. (2) 

          

Because I 

did not feel 

prepared to 

mainstream 

special needs 

(e.g., 

disabled) 

students in 

my regular 

classes at the 

school. (3) 

          

Because I 

felt that there 

were too 

many 

intrusions on 

my teaching 

time (i.e., 

time spent 

with 

students) at 

the school. 

(4) 
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Q48 School Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied 

with workplace 

conditions 

(e.g., facilities, 

classroom 

resources, 

school safety) 

at the school. 

(1) 

          

Because 

student 

discipline 

problems were 

an issue at the 

school. (2) 

          

Because I was 

dissatisfied 

with the 

administrator(s) 

at the school. 

(3) 

          

Because I was 

dissatisfied 

with the lack of 

support I 

received from 

the 

administration 

at the school. 

(4) 

          

Because I was 

dissatisfied 

with the lack of 

influence I had 

over school 

policies and 

practices at the 

school. (5) 
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Because I was 

dissatisfied 

with the school 

appraisal 

system. (6) 

          

Because the 

school 

administration 

was not stable 

(i.e., principals 

and department 

chairs change 

several times). 

(7) 
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Q49 District Factors 

 Not at all 

important 

(1) 

Slightly 

important 

(2) 

Somewhat 

important 

(3) 

Very 

important 

(4) 

Extremely 

important 

(5) 

Because I was 

dissatisfied with 

administrators at 

the district. (1) 

          

Because there 

were more 

positions in the 

district in 

addition to 

teaching for me 

to consider. (2) 

          

Because the 

school 

administrator 

had a little 

influence on the 

decisions made 

by the district 

administrators. 

(3) 

          

Because I’m 

dissatisfied with 

the district 

policies. (4) 

          

Because the 

organizational 

structure of the 

district was not 

supportive. (5) 

          

Because I was 

dissatisfied with 

the district 

appraisal system. 

(6) 
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Because the 

school 

administration 

was not stable 

(i.e., principals 

and 

department 

chairs change 

several times). 

(7) 

          

Because I was 

dissatisfied 

with the 

school 

appraisal 

system. (8) 

          

 

 

Q50 Other Factors Please specify the other factors that affected your decision to leave 

teaching. 

 

Q51 Among the items listed above or the reasons you provided, which do you consider 

the most important in your decision to leave teaching? and Please explain further why 

you changed your school. 

 

Q52 If there were more positions available in your district, would you consider moving to 

another position? 

 Yes (1) 

 No (2) 

 

Q53 What position(s) would you be interested in applying for?  

 

Q54 Tell us how the school or district structure (or any other external factors) affected 

your career decisions after you participated in RUMLI. Please also explain whether or 

how being part of RUMLI affected your career choices. 

 

Q55 We might need more in-depth data on the factors affecting your career choices. 

Would you be interested in being interviewed if we decide to collect data? 

 Yes (1) 

 No (2) 
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Teacher Interview 

Thank you for agreeing to take time to participate in this interview about the long-

term effects of RUMLI on you, your career, and the campuses and districts with which 

you have worked. During the interview I will be asking you the questions below. Based 

on your responses, I may ask additional follow-up questions to get more information. 

 

1) In your opinion, how has your experience with RUMLI impacted your career? 

2) What was the one aspect about RUMLI that had the most impact on your 

professional life? 

3) How do you think RUMLI could have prepared you better for your roles in 

mathematics leadership? 

4) How did RUMLI change the school(s) at which you taught at as part of the grant? 

5) Which of those changes have been on-going? 

6) Why do you think the changes have continued or not continued? 

7) Are you still teaching? 

a) If yes, are you teaching at the same school where you taught at the end of 

RUMLI? 

b) If no, what is your current job? 

8) If you changed schools, why did you change schools? 

9) What are your current leadership responsibilities in your current position? 

10) How did what you learned in RUMLI specifically impact how you perform these 

responsibilities?  

11) What are your future career goals?
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Principal Interview 

Thank you for agreeing to take time to participate in this interview about the long-

term effects of the Rice University Mathematics Leadership Institute (RUMLI) on your 

campus. During the interview I will be asking you the questions below. If your school 

had more than one lead teacher, I may repeat the questions with regard to each lead 

teacher. Based on your responses, I may ask additional follow-up questions to get more 

information. 

 

1) Can you describe the leadership responsibilities that (NAME OF LEAD 

TEACHER) have had on your campus? 

2) What is (NAME OF LEAD TEACHER)’s greatest strength as a teacher leader? 

3) What is (NAME OF LEAD TEACHER)’s greatest weakness as a teacher leader? 

4) Have you discussed (NAME OF LEAD TEACHER)’s experiences in RUMLI? 

If yes, what experiences do you think have been most beneficial to her/him as a 

leader? 

5) Does (NAME OF LEAD TEACHER)’s currently have additional release time to 

perform leadership responsibilities? 

6) How do you see (NAME OF LEAD TEACHER)’s role changing or evolving at 

your school in the future?
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District Administrator Interview 

Thank you for agreeing to take time to participate in this interview about the long-

term effects of RUMLI on your campus. During the interview I will be asking you the 

questions below. Based on your responses, I may ask additional follow-up questions to 

get more information. 

1. What have been the long-term effects of RUMLI on your school district’s 

mathematics programs? 

2. Why do you think those effects have been able to sustained in the long-term? 

3. What district leadership positions have been held by former RUMLI lead teachers? 

4. What do you perceive as the primary strengths of RUMLI? 

5. What do you perceive as the greatest weaknesses of RUMLI? 


