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ABSTRACT

FRANCHETTA JOENISE BECKFORD
IT TAKES A NETWORK: ONE CURRICULUM LEADER IMPLEMENTS THE 
COMMON CORE HIGH SCHOOL MATHEMATICS STANDARDS 
Under the Direction of Sharon Murphy Augustine, Ph.D.

This qualitative study was conducted for the purpose o f determining whether a 

district mathematics curriculum leader's social network advanced the implementation of 

the high school mathematics Common Core State Standards (CCSS) (CCSSI, 2012c). 

The qualitative data was collected through an interview, a hand-drawn network map, 

observations, and document reviews. The network map underwent an egocentric 

analysis. The results revealed that the district mathematics curriculum leader’s network 

advanced the high school mathematics Common Core State Standards (CCSSI, 2012c) 

implementation reform effort by working interdependently, not in isolation with other 

mathematics teachers; fostering independence and innovation in professional learning; 

and having inclusive influences in the network.
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CHAPTER 1 

IT TAKES A NETWORK

It takes a network to implement school reform. As a teacher and assistant 

principal, I have lived a life separated by six degrees (Barabasi, 2003) or less from many 

inspiring educators and curriculum theorists. Three years ago, I prepared for a class 

presentation about curriculum by reading about Joseph Schwab (1970), writer of The 

Practical: A Language fo r  Curriculum (Schwab, 1970, 1971, 1973). I learned how he 

turned the attention o f the curriculum field toward comprehending practical judgment and 

away from the positivistic, top-down, control-oriented perspectives that traditionally 

dominated curriculum work (Ross, 1993). Schwab (1970) presented the term 

"commonplaces of curriculum" which he defined as bodies of experience: teacher, 

learner, subject matter, milieu, and time. He explained that teaching is not formulaic, but 

uniquely and humanly created. Commonplaces serve as plural considerations for 

transforming curriculum theory into practical use. His commonplaces or categories 

important to curriculum-making guided other educators’ research in curriculum inquiry 

and development. While reading about his work, a pattern emerged. Schwab (1970) was 

an influential member in a network of educators that promoted the idea of cultivating the 

image of teachers as curriculum makers (Craig & Ross, 2008). Tracing Schwab’s (1970) 

small world of connections (Milgram, 1967) revealed a network of strong ties
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(educators, students, organizations, and resources); subject matter; teaching and learning 

environments; and time.

Elliott Eisner (2002), a colleague of Schwab (1970), argued what counts as 

knowledge depends on perspective, time (Eisner, 2002). Seymour Fox (1977), one of 

Schwab’s (1970) doctoral students, approached practical knowledge (1970) from the 

subject-matter commonplace (Craig & Ross, 2008). One of Fox’s students, Freema 

Elbaz-Luwisch (2006), wrote about practical knowledge conceptualization and the lived 

experiences of children and teachers in classrooms (Craig & Ross, 2008). As I kept 

reading, more educational theorists connected to Schwab (1970). One of Schwab’s 

undergraduate students, Lee Shulman (1987) connected the teacher and subject matter 

commonplaces to his work on pedagogical content knowledge conceptualization. F. 

Michael Connelly (1988), one of Schwab’s (1970) students, and Jean Clandinin (1988) 

one of Connelly’s former students, collaborated and formalized their work in teachers’ 

personal-practical knowledge: curriculum grounded in the knowledge o f self (Craig & 

Ross, 2008). The aforementioned educators and Schwab (1970) created a web of 

relationships that have impacted curriculum research around teachers' experiences. I first 

I coveted Schwab's (1970) network, but after engaging in a deep reflection of my 

professional life, I realized I had a network of my own.

Realizing that I had my own network showed how I was separated by small 

degrees to many influential theorists. I discovered four degrees o f separation from 

Schwab (1970) because Dr. Berry (2010), my instructor and qualitative research 

methodologist, introduced me to Ming Fang He (Connelly, He, & Phillion, 2008), who 

co-edited a book with F. Michael Connelly (2008), formerly a student of Schwab's
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(1970). However, one of the more important connections was made when Dr. Berry 

invited Dr. Hinton Kelly (2010), professor at Davidson College, to present his research 

on oral histories. After his presentation, I explained that I wanted to write about my 

curriculum influences (i.e., professors, principals, mentors) and use a genealogy chart.

Dr. Kelly (2010) suggested that I investigate educational network research and read 

McCormick, Fox, Carmichael, and Proctor’s (2011) book Researching and 

Understanding Educational Networks (H. Kelly, personal communication, October 

2011). This connection influenced the theory I used for analysis.

My Middle School Network

Earlier in my career, my network of middle school educators was equally 

important as the faculty confronted the challenges of top-down educational reform. In 

2007,1 taught eighth graders in a school that urgently needed some new ideas about how 

to close the achievement gap between the low- and high-performing students. No Child 

Left Behind (NCLB, 2002) held schools accountable for improving the academic 

achievement of disadvantaged students. The state’s performance standards informed 

what teachers should teach and what students should learn in order to prepare for state 

assessments. In 2007, only 57.1 percent of students with disabilities passed the state 

reading assessment and 26.6 percent o f students passed state mathematics assessment.

The school was stamped with a needs improvement label for three years (NI-3) 

because of its failure to make adequate yearly progress (AYP). The principal 

experimented with school reform tools such as hand-scheduling students, 90-minute 

block-scheduling, changing teams of teachers, using mathematics tutoring software, and 

sponsoring book studies for teachers. By the end of the 2007-2008 school term, 57.3



percent o f students with disabilities passed the reading/language arts assessment and 36.1 

percent o f students with disabilities passed the math state assessment. The school made 

AYP, but had to do it again the following year to remove the needs improvement label. 

Teachers and administrators were required to spend tremendous amounts o f time together 

talking about curriculum and pedagogy—what worked, what failed, student 

demographics, identifying the most effective content teachers in the building, mentoring 

the least effective teachers, and monitoring progress of both teachers and students. This 

collaborative effort became a network of relationships with a common goal.

During the 2008-2009 school term, I served as a middle school assistant principal 

and helped advance the principal’s ambitious reform initiatives (even though I did not 

agree with every one of them). The same network labored during school hours and on 

personal time. Lesson-planning during lunch evolved into weeknight dinners after parent 

conferences and informal Saturday curriculum planning meetings over the phone. School 

emails led to wikis and blogs about mathematics formative assessments, scope and 

sequence charts, content vocabularies, and testing-taking strategies. The school made 

significant academic gains and was removed from the needs improvement list.

Since 2009, my network from that particular school has been geographically 

pulled apart. I was transferred to an elementary school, but took with me valuable school 

reform principles: teacher connections improve individual and collective intelligence and 

success; accountability can potentially empower teachers; and flexibility can potentially 

free teachers to be innovative (Hess, 2004). Today, only one administrator and three- 

fourths of the teachers still work at the school today. Other administrators and teachers in 

my network have moved to other schools, the district office, and other districts and have
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perpetuated the ideas o f our inspirational principal. When I have needed help with 

curricula reform issues in other schools in which I worked, I reconnected with my middle 

school network of educators.

I have been lucky to work with a dedicated faculty that helped reform a school 

and to study at a university where I got pivotal dissertation advice from a visiting 

lecturer. Gladwell (2008) would not identify these connections as luck; instead, they 

were a web of accumulative advantages. My principal multiplied faculty expertise by not 

allowing teachers to work in isolation (Goodlad, 1984). My professor held a seminar that 

linked me to a researcher and a book that led to my study. Contrary to popular belief, 

teachers are simply not purveyors of codified content knowledge whose knowledge base 

is determined by policymakers and bureaucrats (Craig & Ross, 2008). Moreover, 

educational reform does not result from top down plans and reports; it occurs through the 

daily interactions of participants (Daly, 2011). Educational reform issues are solved by 

deliberations and actions carried out by an intricate and skilled intellectual and social 

process whereby, individually or collectively, questions are identified, possible answers 

are established, and actions are chosen among available solutions (Ross, 1993). My 

networking experiences informed my belief that a mathematics curriculum leader 

advanced the implementation of the high school mathematics Common Core State 

Standards (CCSSI, 2012a) by galvanizing her network.

Background Information Related to Educational Reform 

The Common Core State Standards Initiative (CCSSIa)

Educators in 45 states in America will implement the Common Core State 

Standards (CCSSI, 2012a) in mathematics during the 2012-2013 academic year.



According to the Council of Chief State School Officers (CCSSO, 2013) and National 

Governors Association Center for Best Practices (NGA Center) (2011), consistent 

standards will define the knowledge and skills students should have within their K-12 

education careers so that they will graduate high school able to succeed in entry-level, 

credit bearing academic college courses and the work force (CCSSI, 2012). The 

Common Core State Standards Initiative (CCSSI, 2012a) is a state-led effort. The 

Common Core State Standards (CCSSI, 2012a) are expected eliminate disparate and 

confusing state standards and give American students a competitive edge.

Although the federal government does not govern the CCSSI (2012a), there is a 

centralization of control at the state levels occurring at the same time local school 

districts attempt to exercise more control over educational issues. States have received 

Race to the Top (U.S. Dept, of Education, 2010) funding as an incentive to adopt 

standards that prepare students for college and the workplace. The standards are not a 

curriculum, but a set of shared goals and expectations about what knowledge is necessary 

for students to succeed (CCSSI, 2012a). The common core math standards, particularly, 

address important processes and proficiencies with longstanding importance in 

mathematics education (CCSSI, 2012b). To help schools implement the high school 

mathematics Common Core State Standards (CCSSI, 2012b), the Model Course 

Pathways in Mathematics was developed. High schools may use The Pathways (CCSSI, 

2012b) to organize the high school standards into courses. The Pathways (CCSSI,

2012b) are modular in nature; however, curriculum designers are encouraged to create 

alternative model pathways to suit their districts. Each state is responsible for developing 

curricula and assessments to anchor the Common Core State Standards (CCSSI, 2012a).



The first administration of the Partnership for Assessment of Readiness for College and 

Careers (PARCC) assessments will begin in 2015.

The Core Knowledge Movement

In the late 1980’s, E. D. Hirsch, Jr.’s (1987) Cultural Literacy argued a strictly 

anthropological viewpoint: shared symbols and shared communication advances a nation 

(Hirsch, 1987). His book included a descriptive list o f knowledge he believed children 

should learn grade by grade. Moreover, he challenged learner-centered ideals held by 

Dewey (1938) that learning through experiences will lead students to discover specific 

content in a holistic way. Hirsch’s philosophy explains that in order to close the 

achievement gap, schools have to close the knowledge gap (Core Knowledge Foundation, 

2013). Teaching skills and strategies do not solve the problem of not knowing enough 

content-accumulating knowledge does (Core Knowledge Foundation, 2013).

Before Hirsch, scholar academics such as Lester Frank Ward (1841-1913),

Charles W. Eliot (1834-1926), W.E.B. DuBois (1868-1963) believed the key to 

individual improvement was to enhance one’s knowledge regardless of race or future 

occupation (Schiro, 2008). Ward thought that a disciplined education maintained a 

democratic society (Schiro, 2008). Eliot wanted standardized high school curriculum so 

that students would arrive at college with the same education (Schiro, 2008). DuBois 

believed a school’s function was to simply teach reading, writing, and counting; making 

men intelligent was the only way to cure society’s ills (Schiro, 2008).

The CCSSO (2013) assumes that even students who do not plan to attend college 

and just work for the rest of their lives will benefit from core knowledge, but it is not its 

primary goal. The goal is to make students college and career ready. The Common Core



State Standards (CCSSI, 2012a) are either the new panacea or just nostalgia for the good 

ole days in American education. To expand the discussion o f education reform, a brief 

history of mathematics reform is presented in chapter 2.

Statement of the Problem

Teachers rarely collaborate (Goodlad, 1984; Flinders, 1988). Curriculum reform 

plans expect educators to work together to improve schools, but they tend to work alone. 

In his study, A Place Called School, Goodlad (1984) found that teachers operated quite 

autonomously, but in a context more o f isolation than of rich professional dialogue about 

a plethora of challenging educational alternatives. Most schools, then, and now, lack a 

collaborative culture. Teachers work in the same building on separate activities that are 

supposed to support student learning. Goodlad’s study also found that although outside 

resources were available, teachers drew upon them only a little and deemed them of 

limited value; the farther away the resource persons (federal and state offices), the less 

they were valued (Goodlad, 1984).

There are many reasons why teachers fail to collaborate. One reason comes from 

the “egg-crate” architecture o f schools that reinforces physical separation (Flinders, 

1988). Teachers have their rooms with doors closed behind them that keep them isolated 

and separated. Another reason that collaboration is not sustained is the demographic 

changes and teacher turnovers in the teaching profession; isolation makes it easier for 

schools to replace teachers (Flinders, 1988). Flinders (1988) noted that teachers are the 

victims of isolation and culpable in creating it. Isolation also thrives when teachers 

believe that being a professional means that they are free to do as they please. DuFour 

(2011) argued that professional does not mean autonomous. He advanced that other
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professionals such as lawyers, engineers, and construction workers work sometimes on 

individual projects, but collaborating effectively with others is a conditions for 

membership (DuFour, 2011). Moreover, DuFour (2011) argued that an individual’s 

desire to work in isolation does not trump the professional’s obligation to apply what is 

considered the most effective practice in his or her field. DuFour (2011) does not suggest 

that school leaders wait for buy-in or just invite or encourage collaboration; school 

leaders should require and structure meaningful and relevant teamwork.

Many schools are beginning to formally organize in professional learning 

communities (PLCs) (DuFour, DuFour, Eaker, & Karhanek, 2004) and other 

communities o f practice (Wenger, 1998) to collaboratively address the needs of students. 

However, there are outside resources that are often ignored, as Goodlad (1984) stated, 

that could support educators if  they would link with appropriate educational networks. 

Teachers are working together so many schools have mandated it (DuFour, 2011).

School leaders, however, have to be careful not to contrive collegiality by 

administratively regulating compulsory, implementation-oriented, fixed-in-time and 

space predictable collaboration (Hargreaves, 1991,2011). Besides, reform is not a linear 

pursuit. Organizations are webs of non-linear feedback loops connected to other people, 

organizations, and environments and are capable o f operating in states o f stable and 

unstable equilibrium (Fullan, 2001).

Rationale for the Study

This qualitative study was important for two reasons. Firstly, when a top-down 

curricular and instructional challenge is presented, educators want to “take charge o f it, 

direct it, accelerate it, demand it, or even simply stop getting in the way of it; in any case,



educators want to do something about it” (Wenger, 2009, p. 214). Taking charge of 

reform initiatives is easier said than done. For instance, many high school mathematics 

educators (and students) have experienced math reform shifts in quick succession. The 

state’s solo reform plan had already decided what teachers should teach and what 

students should learn. Currently, the state standards allows for comparison across 

students, schools, districts, states, and nations (CCSSI, 2012a). Because the Common 

Core State Standards Initiative (CCSSI, 2012a) is a multi-state one, this study interpreted 

the social networking activities o f one district mathematics curriculum leader’s network 

to see if networking occurred beyond district and state boundaries.

Second, the pressures o f top-down mandates encourage educators to organize 

themselves to resist the remote control of teaching via policies promulgated at vast 

distances (Shulman, 2004). It is difficult to maintain a balance between historical 

impulses toward over-prescription and countervailing pressures for reform (Darling- 

Hammond, 1997). Rather than accept the usual top-down prescriptions from hierarchical 

intelligences, states should build capacity from the bottom-up (Darling-Hammond, 1997). 

Furthermore, “political impatience and expediency are as understandable as motivators, 

as they are ineffectual as strategies for educational reform. Governments cannot mandate 

what matters, because what matters most is local motivation, skill, know-how and 

commitment” (Fullan, 1994, p. 3). To comply with top-down mandates, educators 

usually rely on bottom-up strategies from their districts. For this reason, the study 

interpreted the social learning and teaching activities o f one mathematics curriculum 

leader as she worked with other educators to implement the high school mathematics 

Common Core State Standards (CCSSI, 2012a).
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Theoretical Framework for the Study

Interactivity is essential for teaching and learning. Educators are social beings 

and knowledge is constructed by participating in the pursuit of such enterprises as 

implementing new standards. Educational research has embraced the use of social 

network analysis to monitor the creation, acquisition, and implementation o f knowledge 

and skills. Social network theory (Burt, 1982,1992,2000,2004,2001,2004; Daly, 2005, 

2010, 2011; Daly & Moolenaar, in press; Finnigan & Daly, 2009; Granovetter, 1973, 

1983,1985,1992; McCormick et al., 2011; Rainie & Wellman, 2012; Wellman, 1983, 

1988) provides for the study of individuals as they develop and engage with connections 

or “ties” to different people or opportunities. The term “social network” was coined by 

anthropologist J. A. Bames (1954) to describe the complex relationships in a Norwegian 

fishing village. I used his concept to study the complex relationships involved in 

curriculum reform. A social network, generally, is a structure that connects people, 

organizations, resources, and opportunities.

Ties or relationships in a social network can be categorized as strong, weak, or 

absent. Strong ties are close relationships that interact often with great opportunities for 

reciprocity; joined together they are densely networked (Granovetter, 1973, 1983). For 

example, educators may be formally organized and heavily influence each other but 

rarely connect with other educators outside of the district to bring in new ideas. Weak 

ties (loosely-knitted networks) are informal relationships that make fewer connections 

and the level of interdependency is low, but still may be mutually beneficial 

(Granovetter, 1973,1983). Here, teachers may meet at math workshops four times a year 

and share ideas improve pedagogy. Although those educators are not in contact every



day, the few contacts may produce great learning. Granovetter (1973) called absent ties a 

"nodding" relationship. Imagine one mathematics educator walking into a room where a 

seminar is being held and exchanging pleasantries with other mathematics educators she 

does not know. Although lots o f information might be shared, it is difficult to determine 

the expertise of the people or the value o f the information.

Rationale for Qualitative Methodology

Using qualitative research to investigate social networks fits well with my inquiry 

because it helps researchers understand and explain social phenomena with as little 

disruption of the natural setting as possible (Creswell, 2007,2009; Merriam, 1998; Stake, 

2010). Qualitative researchers’ philosophical assumption is that reality is constructed by 

the individuals interacting with their social worlds (Creswell, 2007,2009; Merriam,

1998; Stake, 2010). This case study would best serve the research community by 

providing interpretations of how the CCSS (CCSSI, 2012a) are being implemented, 

monitored, and evaluated by the very people who are doing the work in the following 

natural settings (Creswell, 2007, 2009; Merriam, 1998; Stake, 2010): workshops, 

classrooms, vertical and horizontal team meetings, and instructional coaching meetings.

Moreover, social network analysis (SNA), popularized as a quantitative research 

method, has evolved to include qualitative study through field notes, interviews, and 

document analysis (Kelly & Autry, 2011; McCormick et al., 2011). In fact, case study 

and social network analysis (SNA) combined provides an open-ended research strategy 

that allows researchers to thoughtfully identify specific artifacts and data of interest 

(Daly, 2010; Kelly & Autry, 2011; McCormick et al., 2011). Social networks carry 

influence throughout socially-constructed social mechanisms, such as opinions and
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actions (Kelly & Autry, 2011; McCormick et al., 2011). SNA focuses on the actors and 

connections between actors to examine complex issues within a social system, as 

opposed to quantifying how often they connect to present a surface summary of a 

relationship (Daly, 2010; Kelly & Autry, 2011; McCormick et al., 2011).

Research Questions

The purpose of this study was to interpret the social networking activities o f one 

mathematics curriculum leader as she assisted teachers with high school mathematics 

Common Core State Standards (CCSSI, 2012a) reform implementation in a Southeastern 

school district. A social network is a structure that connects people, organizations, 

resources, and opportunities.

The overarching research question is how do social networks advance 

mathematics standards implementation?

1. How do the district mathematics curriculum leaders’s strong, weak, and absent 

ties advance the Common Core State Standards (CCSSI, 2012c) high school 

mathematics implementation reform effort?

2. Why has the curriculum leader’s social network been used with each tie, 

relationship, or resource during the course of the CCSS (CCSSI, 2012c) high 

school mathematics reform effort (e.g., homophily, proximity, perception of 

expertise, reform activity, or other reasonXCobum, Choi, & Mata, 2010)?

3. How do the curriculum leader’s social networking reform activities vary from 

school to school with similar demographics and dissimilar academic 

achievement?
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Significance of the Study

The study o f how the networking activities of a math curriculum leader inside and 

outside her district advanced Common Core State Standards (CCSSI, 2012a) 

implementation contributed to research about organizational contexts that invite 

expertise, innovation, problem-solving, dialogue, and support (Daly, 2011). Networking 

happens every day in real life and fits in an educational reform context (Daly, 2010). The 

Common Core State Standards (CCSSI, 2012a) are not surrogates for the local 

curriculum. Government may mandate standards, but it has little control on local 

strategies (Fullan, 1991).

In addition, educational reforms need and take more time than top-down mandates 

usually allow. Teachers usually hug the middle between traditional and reform ways of 

teaching mathematics by only adopting the changes that sustain the status quo (Cuban, 

2008). "Reformers" want teachers to make huge pedagogical overhauls while 

"traditionalists" want teachers to hang on pedagogy they know (Cuban, 2008). 

Professional learning communities (DuFour et al., 2004), when rightly defined, are still 

rare (Schmoker, 2004). Social network studies, however, take educators from the long

standing distinction between formal and informal organization to an appreciation for the 

complex interplay between formal structures and informal patterns of interaction within 

and across organizations (Daly, 2011).

Limitations

The following is a list of limitations of the study and findings:

1. The researcher used convenience sampling to select the participant.

2. The researcher used criterion sampling to select the participant.
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3. This study is not longitudinal; data was collected in a short time frame.

4. The study was limited by the number o f high schools in the district.

5. The high schools were selected based on the demographics of the student 

population each school serves and the standardized test data.

6. The participant’s name, network members’ names, and other identifying 

information were kept confidential.

7. The participant was informed that her participation was voluntary and she may 

withdraw from the study at any time.

Delimitations

The following parameters served as delimitations of the study:

1. Observations were done in only two schools in this Southeastern school district 

which limited the sample size.

2. School sites were chosen because they have experienced different mathematics 

achievement although demographics are similar.

3. This study was based on the work of one district mathematics curriculum 

leader which impacted the generalizability of the findings.

4. The study was a qualitative case study, which impacted the ability to draw 

definitive cause and effect relationships in the findings.

Assumptions

The following assumptions were considered to be understood in the study:

1. The instrumentations designed and utilized were effective in eliciting and 

providing the information sought.
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2. The concepts of social networking (Granovetter, 1973,1983), communities of 

practice (CoP) (Wenger, 1998,2009) and professional learning communities 

(PLCs)(DuFour et al., 2004) are closely related.

3. This study does not quantify data collected about connections the district 

mathematics leader made, such as how many new ties were made per month, 

or how many ties were strong, weak, absent, or reciprocal.

Definitions of Key Terms

A network is a group of actors who are connected to one another through a set o f 

different relations or ties (Daly, 2010). Networking is a perspective used in sociology, 

anthropology, and business and growing strong in educational research. Previously, only 

individual people were considered ties; now, groups, corporations, households, nation

states, and other collectives are also considered ties (McCormick et al., 2011). A tie is 

defined as two people (organizations or websites) in a linear relationship. Strong ties are 

close relationships that interact often with great opportunities for reciprocity; joined 

together they are densely- networked (Granovetter, 1973, 1983). Weak ties are casual 

relationships that make fewer connections and the level of interdependency is low, but 

still may be unilaterally or mutually beneficial. Weak ties are loosely-knitted networks 

(Granovetter, 1973,1983). Absent ties (or nodding ties) lack intimacy, emotional 

intensity, and reciprocity (Granovetter, 1973,1983). A caveat: strong tie does not mean 

it is better than weak or absent ties; each has its positive and negative traits (Moran,

2005).

This study was especially interested in flow, the information that is created or 

shared with the ties (Daly, 2010). Interpreting the flow of ideas and how they impact
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implementation of the mathematics CCSS (CCSSI, 2012) was essential. Also important 

is homophily: the tendency for teachers to form ties with people who are like themselves 

on socially significant attributes such as age, gender, or grade level (Daly, 2010). 

Proximity (Cobum et al., 2010) identified how close ties were such as in the same school 

district or outside of it. Reform effort (Cobum et al., 2010) identified activities the 

network engaged in to implement high school mathematics CCSS (CCSSI, 2012). 

Additionally, this study aimed to interpret the perception o f  expertise (Cobum et al.,

2010) generally as a reason some educators have ties with other educators; it is important 

to understand the flows (McCormick et al., 2011), the conversations and other exchanges 

mathematics educators make.

Summary

This study used social network theory (Burt, 1982,1992,2000,2004,2001,2004; 

Daly, 2005,2010,2011; Daly & Moolenaar, in press; Finnigan & Daly, 2009; 

Granovetter, 1973,1983,1985,1992; McCormick et al., 2011; Rainie & Wellman, 2012; 

Wellman, 1983, 1988) to interpret a collaborative culture and a collective intelligence 

that grew in a reform network. Between two camps of educators, traditionalists and 

reformers, is where the best description of educational reform lives (Christakis & Fowler, 

2009; Cuban, 2008). The Common Core State Standards (CCSSI, 2012a) 

implementation demanded that educators make connections to help each other weather 

the storm of mandated reform. By linking the study of one district level mathematics 

curriculum leader to the newly established study o f networks of education, the science of 

social networks can explain a great deal about human experiences of educators 

(Christakis & Fowler, 2009).
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In the following chapter, a review of the literature on social network theory and 

other relevant theories is explored. Chapter 3 discusses case study research design and 

methodology. Chapter 4 reports and analyzes the data. Chapter 5 provides a discussion 

o f the findings, implications, and recommendations for further study.



19

CHAPTER 2

REVIEW OF THE LITERATURE: THE Webs and Flows of Reform

In this chapter, the literature that informed this study is reviewed. The first 

section, the webs, is a comprehensive review and synthesis of four educational reform 

factors that reside in networks: social network theory; learning collectively and 

collaboratively; social and intellectual capital; and leadership. The second section, the 

flows, begins with an introduction, and then moves to brief history of mathematics 

reform. Included are topics o f discussion that often travel through mathematics educators’ 

networks such as the following: new standards and old inequalities; math and the brain; 

improving mathematics teacher quality; mathematics professional development; sharing 

mathematics authority with students; the language of math; and assessments for the 

Common Core State Standards (CCSSI, 2012a) for high school mathematics. The final 

section reviews studies of webs and flows combined: social network theory and 

educational change.

The Webs: Social Network Theory

Social networking is grounded in sociology and is an outgrowth of classic theories 

of Marx (1998), Durkheim (1895), Weber (1962), and Simmel (1950) and contemporary 

perspectives like exchange theory and social network theory. Networking theory has 

evolved through social media websites like Facebook (2013) and Twitter (2013) to 

connect people, groups, and resources. In general terms, social network theory explains
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the strength of interpersonal connections and impacts on social mobility, organization, 

and cohesion. Social network theory connects with other theories and has been applied to 

culture, gender, and political movements. Now, the network paradigm offers a powerful 

lens and methodology with which to better understand the patterns o f relationships 

between individuals within, between, and among educational institutions (Borgatti & 

Ofem, 2010).

Exchange theory. Exchange theory, founded in behaviorism and rationalism, 

focuses on how actors make decisions in their social worlds. Homans (1958) explained 

social behavior as an exchange o f material goods, but also non-material ones, such as the 

symbols o f approval or prestige. Actors that give much to others try to get much from 

them, and actors who receive much from others are under pressure to give the same to 

them (Homans, 1958). Visualize a group of high school mathematics educators 

exchanging lesson plans on how to graph solutions to a linear inequality in two variables 

as a half-plane. Each lesson may take a different approach, but teachers sharing 

approaches is the focus of the exchange.

Blau (1964) stated that the exchange theory outcome is reciprocity and imbalance 

which is different from Homans’ equilibrium outcome. The person who received 

something of value would reciprocate in order to stay out o f altruistic debt, so to speak. 

“An apparent ‘altruism’ pervades social life; people are anxious to benefit one another 

and to reciprocate for the benefits they receive” (Blau, 1964, p. 17). This is common in 

schools where a group of teachers write mathematics unit plans for the first semester and 

the other group reciprocates by writing mathematics unit plans for the second semester. 

Imagine if that second semester teacher group did not follow through. The first semester



group of teachers would still write unit plans because they need them, but may decide not 

to share with the colleagues who were charged to do it. Both teachers and students would 

experience an obvious exchange imbalance o f work and resources.

Emerson (1976) did not see exchange theory as a theory, but as a frame of 

reference that takes the movement of valued things through a social process. The scope 

of his idea was defined by an assumption: “that a resource will continue to flow only if 

there is a valued return contingent upon it” (Emerson, 1976, p. 359). Emerson used more 

technical language such as the following: reward, reinforcement, cost, value, utility, 

resource, transaction, profit, and outcome. Rewards are synonymous with positive 

reinforcements, but with the added connotation of being socially directed or 

administered. For example, the teacher who contributed the unit plan that taught more 

rigorous and in-depth material on reasoning with equalities and inequalities to ninth 

graders becomes a very valuable member. That teacher is positively reinforced when 

other math teachers consider her an expert and consistently seek her advice on unit 

planning.

Exchange theory relationships seem to only matter as long as they produce 

benefits, which is one criticism of the theory. Actors use each other until needs are 

satiated and then find new actors in order to satisfy new needs. This is an ongoing 

process in the real world. In some exchanges, mathematics teachers are not always 

assessing characters and values o f others; they just want to get help with standards 

implementation. This study interpreted why the curriculum leader has forged 

relationships with others in her social network, what exchanges were made, and the value 

she placed on them.



Network theory. Network theory grew out of exchange theory because of its 

focus on the structural model of behavior. Three prominent researchers in the field are 

Mark Granovetter (1973,1983,1985,1992), Barry Wellman (1983), and Ronald Burt 

(2004). Granovetter (1973,1983,1985,1992) argued that the casual acquaintances you 

have may connect you to new information and opportunities before people in your inner 

circle because the casual acquaintance has more access to what you and your friends 

already know. Wellman (1983) stated that the most direct way to study a social structure 

is to analyze the patterns of ties linking its members (as Granovetter (1973) tends to do), 

but another consideration is to examine normative behavior, social constraints and 

opportunities, and structural constraints. Ronald Burt (2004) recognized that opinion and 

behavior are more homogenous within than between groups, so people connected across 

groups are more familiar with alternative ways of thinking and behaving. Nahapiet and 

Ghouhal (1998) refined Granovetter's (1973,1983,1985,1992) ideas of structural and 

relational embeddedness in networks because they are concerned about the quality of the 

structures and the relationships. Social network theory helps researchers examine the 

structural and relational dimensions o f organizations, schools, and businesses (Moran, 

2005).

Mark Granovetter. In “The Strength of Weak Ties,” Mark Granovetter (1973) 

explained how the strength o f interpersonal ties, using network analysis, related to social 

mobility, organization, and cohesion. The study was primarily qualitative, but included 

quantitative aspects o f “the strength o f weak ties” concept. A tie was defined as two 

people (or organizations) in a linear relationship; the strength of the tie is measured by 

the amount of time spent with each other, emotional intensity, mutual confidence, and
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reciprocity. Ties were categorized as strong, weak, or absent. Strong ties are close 

relationships that interact often with great opportunities for reciprocity; joined together 

they are densely-networked (Granovetter, 1973,1983). Teachers who work in the same 

math department and share information about instruction and assessment often may be 

considered strong ties. Weak ties are casual relationships that make fewer connections 

and the level of interdependency is low, but still may be mutually beneficial. Weak ties 

are loosely-knitted networks (Granovetter, 1973,1983). Mathematics teachers who 

connect at regional math conferences twice a year, but share ideas about instruction 

through emails may be considered weak ties. Absent ties do not result in interconnection 

and interdependence. A teacher who connects to a one-time webinar to get some 

information about implementing the high school mathematics Common Core State 

Standards can be considered an absent tie.

Additionally, the people must be linked or “bridged.” Granovetter says that the 

bridge is a path between two points. “Since, in general, each person has many contacts, a 

bridge between A and B provides the only route along which information and influence 

can flow from any contact from A to any contact of B, and consequently, from anyone 

indirectly connected to A to anyone connected indirectly to B” (Granovetter, 1973, p. 

1364). The bridges aid in diffusion of information. For example, veteran teachers (A) 

who have worked in several schools dining their careers now have weak ties (B) in the 

former schools, but may have built strong ties in their current schools. Veteran teachers 

may serve as the links from the strong ties to the weak ties. As education reforms evolve 

over the years, flows in the forms math expertise, opinions, implementation plans may 

travel from A to B.



24

Granovetter's (1973,1983,1985, 1992) strong and weak ties aid in the 

understanding that organizations have structural and relational dimensions. Strong ties, 

by their dense nature, provide more redundant information and less innovation (Moran,

2005). However, the benefit is that redundant information is easier to verify which 

makes sharing information a low risk venture (Moran, 2005). The close relationship 

means that people know each other very well, hold higher expectations, and are more 

obligatory toward each other (Coleman, 1988).

Barry Wellman. Traditional network analysts search for deep structures—regular 

network patterns beneath the often complex surface of social systems (Wellman, 1983). 

The descriptions are based on the concepts o f ties linking nodes in a system and how the 

pattern of ties provides opportunities and constraints because it affects the access o f 

people and institutions to such resources as information, wealth, and power (Wellman, 

1983). In “Network Analysis: Some Basic Principles,” Wellman (1983) offers a network 

alternative because the traditional method avoids normative social behavior when it tries 

to study regularities in how people and groups behave. The result is a focus on 

psychological, not sociological changes.

The first view states that the network should be studied as a collective; the social 

system should be studied through exchange, dependency, competition and coalition 

(Wellman, 1983). Motivations, then, would be seen through distributions of 

opportunities, the unequal availability of resources and the structures through which 

people may have access to them. Here is where you will find classic theory influence; 

Marx (1998) was concerned with the collective and the unequal availability of resources 

and Weber (1962) stated that motivations of people are important to understand in



relationships. The second alternative treats social structures as providing constraints and 

opportunities for social behavior (Wellman, 1983). This position analyzes the 

structurally determined parameters o f the behavior. The third view suggests that 

structural constraints and opportunities explain social behavior more fully than normative 

motivation because of studies that find little or no correlation between an individual’s 

attitudes or beliefs and his behavior (Wellman, 1983, p. 164). “A fourth type o f analysis 

explains the uneven distribution of norms as a structural phenomenon” (Wellman, 1983, 

p. 165). This view states that people acquire norms and information through ties 

structured in social networks. Taken together, Wellman’s views seem to illustrate a 

network of teachers who have different motivations and unequal availability to 

information. The information access inequality (pedagogical methods, implementation 

plans, and math unit plans) determines each person’s position. Unequal positions also 

determine the parameters of each teacher’s behavior. As teachers work together, instead 

of acting out of personal motivations, they establish norms and improve the sharing of 

information.

Naturally, social network researchers connect to engage in more research about 

networking. Rainie (a technology expert) and Wellman (2012) view individuals who are 

good at exploiting network benefits as "networked individuals". Network individualism 

(Rainie & Wellman, 2012) describes the ways in which people connect, communicate, 

and exchange information. Just as a computer system, societies, organizations, and 

communities have structures that provide opportunities and constraints as well as rules 

and procedures; hence, the idea that network individualism is an operating system.

People who are "wealthy in friends" (Rainie & Wellman, 2012), have a rich network
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from which they can create and sharing information and innovation. Network 

individualism (Rainie & Wellman, 2012) develops in weaker connections. For instance, 

a teacher who has friends in other school districts or states, have a higher chance of 

accessing more innovation information than she would from a friend in her own school 

district. The opportunity for redundancy is less. The teacher's online connections may 

provide even more innovation, but those ties do not provide her a relationship filled with 

high expectation or obligation.

Ronald Burt. In “Structural Holes and Good Ideas,” Burt (2004) argued that 

social capital exists where people have an advantage because of their locations in the 

networks. People connected across groups have greater access to new ideas because they 

are basically different than what their homogenous groups would produce. Burt (2004) 

follows Simmers (1955) line o f thinking in that conflicting group affiliations 

(acquaintances) create novel information that homogenous groups could not produce. 

There must be a bridge between those structural holes to get to the good ideas.

Burt explained that networks do not act; they are the context for action (Burt, 

2004). This was one of the main premises behind this study: a mathematics curriculum 

leader's network was a context for implementing the high school mathematics Common 

Core State Standards. He explained four levels o f brokering information and resources 

that created value. First, people on opposite sides of a structural hole may become aware 

of interests and difficulties in each other’s group and communicate those difficulties to 

clear up confusions (Burt, 2004). For instance, two schools or even two school districts 

in the same state can connect to understand how each are planning to implement to new 

high school mathematics standards. Second, a person who is involved with both groups
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2004). Math coaches for two schools can transfer best practices between both schools. 

Third, groups from different organizations may inform each other on how to operate 

(think of demographically different schools). One risk is always the assertion that one 

school’s situation is too complicated to compare to another’s school. Finally, people who 

are not members of either group can synthesize activities in those two groups and 

combine them to help them both (Burt, 2004). That is usually what an outside consultant 

would do after examining an entire school district. The four brokerage levels presented a 

vision of options, as Burt (2004) stated it, for homogenous groups.

To summarize Burt's (2004) idea of social working, structural holes are conduits 

of information that do not prescribe its use. Structural holes bridge several disconnected 

groups. The disconnected groups are absent ties because people are not really acquainted 

with each other. The benefits in having absent ties come from getting less redundant 

information that can be used and disseminated any way a person sees fit (Moran, 2005).

Using social media tools to learn together. Social networking is very popular for 

entertainment purposes. People who want to connect with others who share similar 

interests may use the Internet to meet those people. As one website described it, it helps 

people turn their monologues to dialogues (Schrader, 20120). For instance, if teachers 

read a book, loved it, and wanted to talk to others who felt the same or differently about 

the book, they meet those people on social networking internet sites such as Facebook or 

MySpace (Schrader, 2010). Educators are now using technological social media tools to 

provide rich, interactive environments for online learning (Lightle, 2010).



There is an evolution o f blending online and offline interactions for professional 

development (Mackie & Evans, 2001). Web 2.0 tools allow educators to create new 

mathematics materials, discuss current mathematics issues, and build online educational 

networks around shared interests. Elluminate (2013) webinars, Edmodo (2013) and 

Twitter (2013) are providing 24 hour/7 days a week collaboration opportunities. For 

example, the National Science Foundation's STEM Distributed Learning (NSDL) (2010) 

Math and Science Pathways uses Ning as its resource portal and social media platform to 

allow users to create their own social networks, list events, host blogs. Twitter (2013) 

has become a popular forum for professional development. Moderators post topics and 

network members connect to discuss those topics; it is all done online and the members 

could be from any school, district, or state.

Sociability and usability factors must be considered when creating effective 

online communities (de Souza & Preece, 2004). Sociability is concerned with the 

community's social interactions while usability is concerned mostly with what happens at 

the human-computer interface (de Souza & Preece, 2004). By first addressing 

sociability, designers focus on the social needs of users before deciding on the software 

design (de Souza & Preece 2004). Online communities evolve and change often; 

therefore, many design decisions will need revisiting regularly (de Souza & Preece,

2004). Learning as a social process involves building connections between what is 

learned and how it is applied and between the learner and others with similar goals (Parr 

& Ward, 2006).

Summary
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Good ideas are disproportionally in the hands of people whose networks span 

structural holes (Burt, 2004). Burt provided ways to create bridges between groups who 

care about the same thing, such as schools in the same state that need to implement the 

high school mathematics Common Core State Standards. Interweaving Granovetter’s 

(1973,1983,1985,1992), Wellman’s (1983; Rainie & Wellman, 2012), and Burt’s 

(2004) conceptions of networking presents a new way of considering how to build 

relationships and exploit social capital. Network theory and collaboration have grown 

alongside the re-conceptualization of professional development (Baker-Doyle & Yoon 

2010). This study recognized the contribution of Wenger’s social theory o f learning, the 

community of practice, and professional learning communities.

There is an evolution (or maybe, revolution) happening with collaborative and 

collective learning. Educators have moved into the 21st century by creating online 

professional learning networks. The use of the internet has made it easier for educators 

who have common interests to connect across schools, districts, states, and even 

countries. No longer is learning controlled solely by school administrators or district 

leaders. Educators can learn 24 hours a day, 7 days a week, with whoever connects with 

them best.

Learning Communities

W enger's Social Theory of Learning. In the early 2000’s, teacher’s capacities 

for implementing and sustaining curricular reforms was considered to be directly tied to 

their relationships with peers, therefore making professional development an integral part 

of implementation o f reform (Baker-Doyle & Yoon, 2010). In response, district 

professional development programs included a focus on community of practice (Wenger,
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1998,2009) ideals. Communities o f practice (Wenger, 1998,2009) are members in 

organizations that focus on collaborative learning and participation in whatever context in 

which they engage. Communities of practice (Wenger, 1998,2009) develop their own 

practices, routines, rituals, artifacts, symbols, conventions, stories, and histories (Wenger, 

1998, 2009). For example, teachers in schools develop their own routines and rituals that 

assist their work. They work individually and in concert to effect change.

Wenger’s social theory of learning (Wenger, 1998,2009) informed the 

communities of practice (CoP). The assumption as to what matters about learning has 

four premises: (1) people are social beings; (2) knowledge is a matter of competence with 

respect to valued enterprises; (3) knowing is a matter of participating in pursuit of the 

enterprises; and (4) meaning is produced by world experience and engagement (Wenger, 

1998, 2009). People work in communities and practice their routines and rituals in a 

common context; that engagement helps people talk about how learning changes who 

they are. For example, teachers in a mathematics department meet to discuss their 

approaches to teaching a mathematics concept and learn from each other in the process.

Professional learning communities. Professional learning communities (PLC) 

(DuFour, DuFour, Eaker, & Karhanek, 2004) are defined as “educators committed to 

working collaboratively in ongoing processes o f collective inquiry and action research to 

achieve better results for the students they serve; professional learning communities 

operate under the assumption that the key to improved learning for students is 

continuous, job-embedded learning for educators” (DuFour et al., 2008, p. 14). PLCs 

(DuFour et al., 2004) have shared missions, visions, values, and goals that are focused on 

student learning. It is a collaborative culture that engages in collective inquiry in current



reality (DuFour et al., 2004). PLCs (DuFour et al., 2004) are action-oriented, results- 

oriented, and committed to continuous improvement. For instance, teachers who want to 

improve standardized test scores are the collective with a shared mission, vision, 

collective values, that work on action research within its own school for its own students. 

Social capital is built within the organization as they work together interdependently to 

achieve a common goal. Additionally, PLCs (DuFour et al., 2004) are mutually 

accountable to each other. The development of PLCs (DuFour et al., 2004) responded to 

Goodlad’s (1984) criticism about teachers working in isolation and failing to take 

advantage o f school interdependency.

What makes social networking different is teachers have a more autonomous 

position in the community because the relationships may not have job-embedded (and 

therefore, mandated) requirements. Social networking allows for shared mission, vision 

and values, but the teachers are free to choose members with similar collective elements. 

Members of the network may or may not be engaged in the same action research. The 

social networking relationships (whether intimate of distant) are determined by the ties. 

PLCs (DuFour et al., 2004) work is job-embedded and encapsulates the collective. Social 

networking tends to take more advantage o f the structural holes that Burt (2004; 2005) 

discussed in his work. This study does not aim to discredit PLCs (DuFour et al., 2004); it 

only aims to provide social networking as a professional learning and implementation of 

reform option that mines good ideas from a more autonomous collective. With respect to 

the possibility that connections do not always create sustained communities o f practice 

(Wenger, 1998, 2009), my study is more concerned with connections the district leader 

has when she wants or needs to make them. Ties can be weak and still be beneficial.
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Summary

Communities o f practice (Wenger, 1998,2009) are members in organizations that 

focus on collaborative learning and participation in whatever context in which they 

engage. Communities of practice (Wenger, 1998,2009) develop their own practices, 

routines, rituals, artifacts, symbols, conventions, stories, and histories (Wenger, 1998,

2009). In the current climate o f educational reform and accountability, educators have so 

much they can share about trying to implement a top-down regulation while honoring the 

calling o f being teachers who feel their main priority is to teach children. Most teachers 

find support in their PLCs (DuFour et al., 2004) because they have shared missions, 

visions, values, and goals that are focused on student learning (DuFour et al., 2008). It is 

a collaborative culture that engages in collective inquiry in current reality (DuFour et al., 

2008). PLCs are action-oriented, results-oriented, and committed to continuous 

improvement (DuFour et al., 2008).

Social and Intellectual Capital

Social capital. Social network theory and the concept of social capital work well 

together. Networks are connections among individuals within or across groups, and their 

significance has been discussed widely among sociologists (Granovetter 1973,1983; 

Bourdieu 1986; Burt 1992; Lin 1999). In networks, people bring experience, knowledge, 

and expertise to their interactions with one another. “Social capital can be 

operationalized as the resources embedded in social systems, accessed and used by actors 

for action” (Daly & Finnigan, 2010, p. 116). Consider the resources embedded in social 

relations and social structure which can be mobilized when a district curriculum leader 

wishes to increase the likelihood of success in resolute action (Lin, 2001). For example,
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a district leader builds a professional learning calendar, creating a structure for the 

creation and exchange of good ideas. Social capital would develop from educators 

interacting during formal professional learning groups and in informal networks of their 

choosing thereafter. Along the way, the network establishes norms for interaction, builds 

trust, and provides access to content expertise (Cobum & Russell, 2008).

Coleman (1988) stated social capital depends on obligations and expectations. In 

a closed (Coleman, 1988) network, capital is built in a network of people who know each 

other well and flourish due to a high level of obligation, expectation, and reciprocity.

The constant exchange of obligations and expectations depends on the amount of trust 

people have. Coleman (1988) also stated social capital thrives in the potential 

information that can be gained from social relations, which forms an important basis for 

educational reform. In the context of implementing the Common Core State Standards, 

the potential for accessing new information is high.

There are numerous standards, policies, and new assessments with which district 

leaders, school administrators, and mathematics educators must be familiar. To illustrate, 

a district curriculum leader who is a member o f a large network can participate in several 

different professional learning activities or observe schools in other districts making the 

academic strides her school district desires. Other members of that large network may 

participate in other professional learning conferences or workshops. Subsequently, all 

members could meet to share what they have learned and then, the district leader can 

create professional development and reform plans that address the district's particular 

needs. The result: knowledge, experience, and expertise that cycled back to the district 

leader and through various portions of the network or throughout the entire network.
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Social capital has a multiplicity effect for the leader engaged in the network, 

making available to her more than what she alone may possess (Plagens, 2011).

However, being a member o f a network does not extinguish the possibility of individual 

action; in actuality, being a member o f a network encourages individual action. Each 

person has a mind and motivation of her own to manifest desired results; but even then, 

trust built within the network could help the individual work for the benefit of it.

Research that focuses on social capital in the context of school reform is limited. 

Goodard's (2003) mixed methods study showed that schools with high levels o f social 

capital were more successful despite being identified as socioeconomically 

disadvantaged. Viable networks of students, teachers, and parents along with networks 

that connected parents to the community built social capital helped students score well on 

high-stakes mathematics and writing assessments. Gonzalez, Stonar, and Jovel (2003) 

found relationships established between school personnel and Latina families more often 

than not affect college opportunities for Latina students. The findings indicated a lack of 

social capital ultimately impacted on the student’s actual and perceived access to college 

(Gonzalez, Stonar, & Jovel, 2003). A lack of access to social capital may also lead to a 

lack of intellectual capital (Hargreaves, 2003).

Intellectual capital. Intellectual capital (Coleman, 1998; Nahapiet & Ghoshal, 

1998; Hargreaves, 2003) is created within social capital. "Intellectual capital embraces 

what we usually call human capital, or the education and training of individuals, with 

allied concepts to cover a broader spectrum -  their knowledge, skills, capabilities, 

competences, talents, expertise, practices and routines" (Coleman, 1998; Nahapiet & 

Ghoshal, 1998; Hargreaves, 2003). Knowledge growth increases when educators have
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opportunities to collaborate and share information (Fullan & Hargreaves, 1991). 

Intellectual capital is an invisible asset of an organization that complements financial 

capital and physical assets (Hargreaves, 2003). Hence, implementation of the Common 

Core State Standards will involve network members from other departments including 

instructional technology and finance. School and district leaders provide intellectual 

capital and so do students, their families and communities (Spillane, 2006). Identifying, 

sharing, and managing intellectual capacity is important for the viability of any 

organization (Stewart, 1997).

Summary

Social capital within schools is leveraged when the educators in it maintain a 

dense network of interpersonal relationships (Coleman, 1988). Social capital advances 

the creation of new intellectual capital (Nahapiet & Ghoshal, 1998). Schools are 

conducive to the development o f high levels o f social capital (Nahapiet & Ghoshal, 998). 

It is because of its dense social capital, schools have an advantage over one-time 

workshops (where you connect with weak ties) workshops with certain limitations, in 

creating and sharing intellectual capital (Nahapiet & Ghoshal, 1998). Schools can 

mandate connection and direct what educators should learn based on school data and 

demographics through professional learning communities, but cannot control what 

educators learn independently (Nahapiet & Ghoshal, 1998). Educators usually freely 

share with they have learned from other educators. Identifying, sharing, managing, and 

creating social and intellectual capacity should be a major priority for any organization 

that values knowledge (Stewart, 1997).

Leadership



36

District leadership. The school district has a powerful position to play when it 

conies to using bottom-up strategies to confront top-down mandates (Fullan, 1994). It is 

responsible for creating a district-wide curriculum, developing high-quality principals, 

and formulating system-wide professional development for new and veteran teachers 

(Togneri & Anderson, 2003). District school leaders also play an active role in 

interpreting and mediating school responses to federal and state educational policies 

(Furhman & Elmore, 1990; Firestone, 1989; Elmore, 1993). A district curriculum leader 

is a moderator, of sorts, between the state department of education and schools in the 

district. Most local school districts often use state mandates to implement new state 

educational standards as a catalyst to advance their own priorities for change and 

improvement (Furhman, Clime, & Elmore, 1988). Simply put, the district curriculum 

leader must advance the state's and school district's reform vision while empowering staff 

to implement both reforms.

Leaders in district offices are highly influential; they have the potential to 

significantly influence many stakeholders such as parents and community members 

(Elmore & Burney, 2007; Hightower, 2002; Murphy & Hallinger, 1988; Togneri & 

Anderson, 2003). However, district leaders also walk a political tightrope between the 

community it serves and the school district (Spring, 2005). District leaders usually resist 

community input and try to maintain control over all educational policies (Spring, 2005). 

Local school districts do not easily share control because they are ultimately responsible 

for student achievement in a climate of accountability and decentralization (Spring, 2005; 

Togneri & Anderson, 2003). Leadership-based professional networks have formed



37

across school districts and states (Hite, Reynolds, & Hite, 2010; Mullen & Kochan,

2000).

District leaders do not implement educational policies on their own. Effective 

leaders share their work by distributing leadership (Chrispeels & Gonzalez, 2006; 

Spillane, 2006). Common Core State Standards Implementation (CCSSI, 2012a) is a 

multi-dimensional endeavor that includes the buying of textbooks, use of technology, 

supervising teachers, and professional development. In the United States, school reform 

often focuses on the wrong drivers such as accountability, individual teacher 

development, technology, and piecemeal reform components (Fullan & Knight, 2011). 

However, good leaders use the right drivers such as capacity building, teamwork, 

pedagogy, and systemic reform (Fullan & Knight, 2011).

To implement standards-based reform effectively, leadership must be re

conceptualized (Lambert, 1998). Leadership, from district and school leaders, is the 

guidance and direction of instructional improvement (Elmore, 2000). Guidance and 

direction involve some degree of shared expertise and some degree of difference in the 

level and kind of expertise among individuals (Elmore, 2000). Leadership in a traditional 

context sees it as a person, role, or a discrete set o f traits (Lambert, 1998). However, in a 

more contemporary context, leadership is more about learning together and constructing 

knowledge collectively and collaboratively (Lambert, 1998). Moreover, it involves 

opportunities to mediate values, perceptions, assumptions, and information through 

continuing conversations; to generate and inquire about new ideas; to reflect upon and 

make sense of work in which learners are engaged; and create actions based on the new
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understandings (Lambert, 1998). Implementation of the Common Core State Standards 

will require more contemporary approaches to leadership and instruction.

Distributed Leadership. Distributed leadership practice takes shape in the 

interactions of leaders, followers, and their situation (Spillane, 2006). Implementing the 

Common Core State Standards required a look at district leaders, school leaders, 

mathematics teachers, and the work of implementation as a collection o f interacting 

components (Spillane, 2006). Mathematics reform cannot happen in isolation; the 

leaders, teachers, and resources must all come together to produce results.

Leaders typically have interaction with others; they also have interactions with 

aspects of the situation including a variety of tools, routines, and structures (Spillane,

2006). Tools can be student assessment data and protocols for evaluating teachers 

(Spillane, 2006). For example, a district using distributed leadership would experience a 

mathematics curriculum leader using a professional learning plan based on student 

achievement data to improve test scores. She would provide professional learning 

sessions on specific mathematics content, but observing, monitoring, and evaluating of 

how that learning was applied could be done by school administration, high school 

mathematics department chairs, and mathematics coaches. After designing lesson plans 

and giving students common formative assessments, each leader could provide feedback 

as to what worked and what did not. "What matters for instructional improvement and 

student achievement is not that leadership is distributed, but how it is distributed" 

(Spillane, 2006).

The basic idea of distributed leadership advances the view that in any organized 

system, people typically specialize, or develop particular competencies, that are related to
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their predispositions, interests, aptitudes, prior knowledge, skills, and specialized roles 

(Elmore, 2000). Using the expertise of teachers and recognizing their roles as instigators 

and agents of change confront the limitations o f top-down reform (Harris & Lambert, 

2003). Effective leaders distribute some responsibility throughout the team charged with 

implementing reform. Marzano, Waters, and McNulty (2005) delineated 12 

responsibilities that can be distributed throughout a leadership team. A district 

curriculum leader must recognize that monitoring and evaluating classroom practices; 

having knowledge of curriculum, instruction, and assessment; modeling techniques for 

effective lesson design; stimulating intellectual discourse; and communicating common 

goals cannot be done by one person (Marzano, Waters, & McNulty, 2005). District 

leaders must involve school administrators, high school department chairpersons, math 

coaches, and grade-level mathematics teacher leaders. No longer is it necessary to have 

one grand educational strategist who delivers a plan of action to other actors in the work 

of reform (Senge, 1990). Teams of educators implement reforms successfully when they 

plan, learn, and work together (Fullan & Knight, 2011).

To illustrate, Spillane, Halverson, and Diamond's (2001) four-year longitudinal 

examined the practice of school leadership working to improve mathematics, literacy, 

and mathematics instruction. Observations and interviews were conducted of formal and 

informal leaders and classroom teachers as interacted in various networks. The research 

suggested that leadership tasks are often distributed among numerous leaders; 

responsibility for tasks is distributed based on a person's expertise; and designing 

structures that support collaboration is important (Spillane et al., 2001). Consequently,
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interactions of leaders, followers, situation, and tools produced leadership (Spillane et al.,

2001).

Summary

When helping teachers implement the Common Core State Standards (CCSSI, 

2012a), district leaders must function as mediators in a political and organized endeavor. 

District and school leaders no longer just articulate educational mandates; they guide and 

direct instructional improvement (Elmore, 2000). So, leadership must be newly 

conceptualized to encompass learning alongside school administrators, high school 

mathematics department chairpersons, and classroom teachers. Leadership that has 

direction and momentum navigates through tough passages such as top-down educational 

reform (Lambert, 1998). Therefore, leadership requires redistribution of power and 

authority to keep that momentum (Lambert, 1998; Harris & Lambert, 2003).

Summary of The Webs

Learning in an organization, whether it was highly organized or loosely- 

constructed, is actually pretty common. People love learning. When people learn 

together in trusting environments with common goals that produced extraordinary results, 

they seek to have that experience again and again (Senge, 2006). So, as the world 

becomes more interconnected, complex, and dynamic, work must become more 

"leamingful" (Senge, 1990). The act of reforming schools is not a solo enterprise. 

Effective educational change happens when district leadership, distributed leadership, 

social and intellectual capital, social networks, and collective learning are used properly 

and become embedded in professional learning networks (Leithwood, Louis, Anderson,

& Wahlstrom, 2004).



District leaders must use the right drivers such as capacity building, teamwork, 

pedagogy, and systemic reform (Fullan & Knight, 2011). Effective leaders distribute 

some responsibility to team members with specific expertise (Marzano, Waters, & 

McNulty, 2005). Social and intellectual capital are increased as more information and 

innovation flows through the network. A district curriculum leader often works formally 

in an organized community of practice (Wenger, 1998,2009), but has the freedom to 

develop or join, and learn from informal organizations. Informal groups connect face-to- 

face in social contexts such as conferences and workshops, but they also connect online. 

The effective implementation of the Common Core State Standards (CCSSI, 2012a) will 

encompass multiple factors. Some of what high school mathematics educators discuss in 

their networks is presented in the next section.

The Flows: Mathematics Educators’ Discussions

Mathematician Hans Freudenthal (Bass, 2005) believed in mathematics for all and 

viewed mathematics not primarily as a body of knowledge, but as human activity (Bass,

2005). As early as 1940’s, he argued that mathematics should be based in reality around 

phenomena that beg to be organized (Bass, 2005). A citizen and critic o f the field, 

Freudenthal (Bass, 2005) was skeptical of most educational reform (Bass, 2005). 

Currently, some mathematics educators feel the same about the CCSSI (2012c).

Emphasis is being shifted from considering mathematics as apart from  human experience 

to mathematics as a part o/human experience and interaction (Ellis & Berry, 2005). 

Moreover, discourse has move back and forth from lengthy debates about standards, 

curriculum, and assessment to a more deliberative attention to math teachers’ pedagogy, 

knowledge, and understanding of mathematics (Bass, 2005). How should teachers
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concurrently develop fluent use and understanding of algorithms (Ball, Ferrini-Mundy, 

Kilpatrick, Milgram, Schmid, & Schaar, 2005)? How can teachers use real-world 

problems to focus students’ attentions on mathematical ideas (Ball et al., 2005)? What if 

some members o f the network believe that algebra is an academic passport to college and 

the job market (Katz, 2007), while others argue only few students should take theoretical 

math courses (Ellert, 2011)? It will take a network of mathematicians and mathematics 

educators to address the issues.

The Common Core State Standards (CCSSI, 2012c) for mathematics include 

grade-specific standards, but do not define intervention plans to support students who are 

well below or well above grade-level expectations (CCSSI, 2012). It is also beyond the 

scope o f the standards to prescribe supports appropriate for English language learners and 

for students with special needs (CCSSI, 2012a). All students must have the opportunity 

to meet the same high standards to access the knowledge and skills necessary in their 

post-school lives (CCSSI, 2012a). It is believed that the mathematics standards, along 

with appropriate accommodations, should ensure maximum participation of students with 

special education needs.

The high school standards conceptual categories of mathematics are as follows: 

number and quantity, algebra, functions, modeling, geometry, and statistics and 

probability (CCSSI, 2012c). Teachers are responsible for building students’ capacities of 

the conceptual categories by creating lessons that stimulate problem solving, reasoning 

and proof, communication, connection, and representation of mathematics (NCTM,

2012). Designers of curricula, assessments, and professional development should 

connect the mathematics practices to mathematical content in mathematical instruction
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(CCSSI, 2012c). However, Marilyn Bums (Herrera, 2000) has advised that mathematical

content must be the focus of professional learning and not be subordinated by discussions
\

about the process standards. Every state will take a different approach to serving 

students, training teachers, and determining the most important discussions for 

implementation purposes. Expect a mathematics curriculum leader to have a great deal to 

discuss with other mathematics educators besides the standards.

A brief review of the standards movement in mathematics. The National 

Council of Teachers of Mathematics (NCTM, 1989) developed without federal funding 

and released in 1989 math standards intended to regain the ground lost after the failure of 

the “new math” o f the 1960s and the “back-to-basics” movement in mid-1970’s (Ravitch, 

2000). The launch o f Sputnik in 1957 inspired the development of new math that focused 

on the conceptual nature of mathematics rather than computation. Teaching and learning 

basic math skills was the focus of the back-to-basics movement. New math was 

considered too abstract and the back-to-basics math was associated with rote drilling. 

Educators were caught in the middle of a math war of core mathematical values that 

traditionalists cherished and the process orientation that reformers wanted to advance 

(Schoenfeld, 2004).

In the meantime, the NCTM (1989) organized in support of a curriculum that 

focused on real-world problems and that also reduced the amount of time spent on 

computation, drill, and memory work (Ravitch, 2000). The NCTM (1989) standards 

encouraged critical thinking and problem-solving by using student-led activities, 

mathematical games, working with manipulatives, using calculators, and group learning. 

Standards customarily involve a progression of what teachers should teach and what
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students should learn, but give no tangible description of the sequence of topics.

“Instead, they consisted of nebulous goals that were admirable but difficult to implement, 

such as valuing mathematics, becoming confident problem solvers, reasoning and 

communicating mathematically, and developing appreciation for the power of 

mathematics” (Ravitch, 2000, p. 441).

Reasonable common ground propositions were suggested by Phil Daro (2003) in 

his math wars’ peace treaty. Some stipulations offered were the following: mathematics 

instruction must improve; research and evidence should be used to make informed math 

curriculum decisions; teachers should learn more mathematics throughout their careers; 

and students should have qualified mathematics instructors (Daro, 2003). Student 

mathematical competence was evidenced by having a strong knowledge base; access to 

productive problem-solving strategies; and productive beliefs about oneself and the 

mathematical enterprise (Daro, 2004). Students were (and still are) expected to think 

mathematically and master relevant math content (Schoenfeld, 2004). The challenge for 

teachers now is to get students into mathematics and to get mathematics into students 

(Philipp, 2001).

New standards and old inequities. The common core standards will meet old 

inequalities that affect academic achievement (Darling-Hammond, 2010). Reform 

rhetoric means nothing if the nation will not invest in schools that predominately serve 

poor, disadvantaged, and de facto segregated students (Darling-Hammond, 2010, Ladson- 

Billings, 2009). Students of poverty lack social support and enter school with lower 

cognitive and social-emotional skills (Darling-Hammond, 2010). Concentrated poverty 

persists and those schools typically have less qualified and less experienced teachers and
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learning resources (Darling-Hammond, 2010, Delpit, 2012). Furthermore, high-poverty 

schools have lower levels of peer group support and competition and more limited 

curricula taught at less challenging levels (Darling-Hammond, 2010). Schools that serve 

recent immigrants are held to the same standards as schools that serve native-born 

English speakers (Noguera, 2009). Overcrowded schools need relief and high-poverty 

schools need highly-qualified teachers. To be considered a top-flight education system, 

our nation’s focus should include removing barriers to educational opportunity (Darling- 

Hammond, 2010).

Math and the brain. Because the pace of brain development varies, classrooms 

will most likely have learners on different levels. Differentiated instruction stems from 

research that provides that students will engage more fully with learning and leam more 

robustly when teachers plan proactively for students’ differences (Sousa & Tomlinson,

2010). Teachers must understand levels at which their high school students are 

functioning and try to ascertain their cognitive levels to adjust their teaching accordingly 

(Ojose, 2008). The teachers should be able to constitute essential knowledge, 

understanding, and math skills (Sousa & Tomlinson, 2010). Teachers must use on-going 

assessment data to plan instruction for teaching, acceleration, and remediation (Sousa & 

Tomlinson, 2010). Children should be encouraged to self-check, approximate, reflect 

and reason; the teacher must study student work to better understand learning (Ojose,

2008). Differentiated instruction is teaching with the intent to support the success of each 

child (Sousa & Tomlinson, 2010).

Mathematics teachers, too, have to reflect on the type o f adult mathematics 

learners are among them. Some are formalists who see math objects as symbols to satisfy
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axioms and theorems of geometry and have no relationship to real life (Sousa, 2007). 

Other teachers are Platonists who see objects o f mathematics as real as everyday life 

(Sousa, 2007). Others, still, may be intuitionists who are inventive and see mathematics 

in the mind (Sousa, 2007). Teaching approaches have different perspectives and should 

be respected as they collaborate to implement the high school mathematics standards.

Improving mathematics teacher quality. Teacher quality influences student 

achievement. Student achievement is significantly higher when students are taught by 

teachers who are certified in his or her teaching field, fully prepared upon entry, had 

higher score on teacher licensing tests, graduated from a competitive college, had taught 

for more than two years, and were nationally board certified (Darling-Hammond, 1999,

2010). Improvements in teacher quality must incorporate content and pedagogical 

knowledge.

Ma (1999) found that effective mathematics teachers have a profound 

understanding of mathematics content. Profound implies that the understanding is deep, 

vast, and thorough (Ma, 1999). Deep understanding helps teachers connect with ideas of 

greater conceptual power; vast understanding connects topics of similar conceptual 

power; and thorough understanding weaves all parts of a subject into a coherent whole 

(Ma, 1999). Teachers should be able to build “knowledge packages” that include prior 

knowledge of topics taught and present knowledge topics to be learned (Ma, 1999). 

Carpenter and Lehrer (1999) stated that effective mathematics teachers construct 

relationships; extend and apply mathematical and scientific knowledge; reflect about 

experiences; articulate what one knows; and make mathematical and scientific knowledge 

one’s own.



Effective mathematics teaching includes fluency, accuracy, and precision in the 

use of mathematical terms and symbolic notation (Ball, 2005). Well-designed 

instructional resources, such as textbooks, teachers’ manuals, software, and webinars may 

provide significant mathematical support, but cannot substitute for highly qualified, 

knowledgeable teachers Ball, 2005). “Teachers’ mathematical knowledge must be 

developed through solid initial teacher preparation and ongoing, systematic professional 

learning opportunities” (Ball, 2005).

Mathematics professional development. There is no mystery to mathematics 

reform; the only way to achieve better mathematics education is to have better 

mathematics teachers (Wu, 1999). University mathematics departments must do a better 

job of teaching their students, schools o f education must emphasize the importance of 

subject matter content knowledge, and state governments must embark on large-scale and 

systematic efforts to retrain the mathematics teachers already in the classrooms (Wu, 

1999). Without the classroom experience, pre-service teachers will have difficulty 

strengthening their content knowledge for teaching (Shulman, 1968). In-service teachers, 

on the other hand, should already have mathematic understanding. Professional learning 

for experienced teachers should be tied to what teachers can actually implement in their 

classrooms (Herrera, 2000). Loucks-Horsley, Love, Stiles, Mundry, and Hewson (2003) 

suggested ways math teachers may learn more which are outlined as follows: (a) 

participate in networks such as professional organizations and partnerships with 

mathematicians in business, industry, and universities; (b) examine teaching and learning 

through action research, case studies, and lesson studies; and (c) participate in
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workshops, institutes, courses, and seminars that can include using technology for 

professional development.

Approaches to reforming teachers through professional development need to be 

respectful, deliberate, and gradual (Kise, 2006). Improving teacher quality can begin 

with engaging teachers in deep conversations about math teachers diverse positions on 

pedagogy. Instead of talking about “good” and “bad” teaching practices, math teachers 

should discuss how different lessons or instruction helped or hindered students with 

different learning styles (Kise, 2006). Math educators, as well as administrators, must 

provide evidence that supports the changes teachers have to make and how the new 

practices are better than what they are doing now. Teachers can, then, infuse the 

network with vital knowledge learned from professional development to improve 

common core high school math standards implementation.

Sharing mathematical authority with students. When the problem is not the 

question and the solution is not the answer, how do mathematics teachers evaluate math 

mastery (Lambert, 1990)? By intermingling content and discourse to help students make 

conjectures and proofs that zig-zag with inductive and deductive observations (Lambert, 

1990). Teachers must be comfortable with centering instruction on students’ 

development of mathematical ideas and questions that shift teachers’ goals away from 

ensuring that students arrive at correct answers and toward engaging students in actively 

theorizing about important situations and concepts (Wilson & Lloyd, 2000).

Teachers’ mathematical and pedagogical conceptions have profound effects on 

their ability to deal with reform. Most studies (Etchberger & Shaw, 1992; Ma, 1999; 

Steinberg, Carpenter, & Fennema, 1994; Wood, Cobb, & Yackel, 1991) focused on how
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elementary mathematics teachers make changes to reform teaching practices (Wilson & 

Lloyd, 2000). This research indicated that teachers’ classroom practices are not easily or 

quickly changed (Wilson & Lloyd, 2000). When teachers do change, the process is 

uncertain and idiosyncratic as the teacher makes sense of the change in terms of his or her 

own prior experiences and conceptions (Wilson & Lloyd, 2000).

Classrooms structured to foster extensive investigation and discussion of 

mathematics in more student-centered activities help students can take more 

responsibility for learning math by making sense o f situations, issues, and questions 

(Wilson & Lloyd, 2000). Sharing mathematical authority requires that teachers possess 

strong subject matter knowledge and be willing to abandon their some of their successful 

traditional practices (Wilson & Lloyd, 2000). Strong subject matter knowledge provides 

more flexibility for teachers to be instructionally innovative.

The language of math. Fearlessness in the face o f symbols is exhibited by the 

ability to read and understand notation; to introduce clear and useful notation when 

appropriate; and a general facility of expression in the terse—but crisp and exact— 

language that mathematicians use to communicate ideas (Denenberg, 2003). 

Communication in the language of math gets better when students use vocabulary, rules, 

and logic to engage in math-oriented word problems and math-oriented games 

(Moursund & Albrecht, 2011). Mathematics, like English, relies on a common 

understanding of definitions, meanings, and symbols (Denenberg, 2003). Furthermore, 

definitions are much more precise and unambiguous, and are not nearly as prone to 

modification through usage (Denenberg, 2003).
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Teachers must use a variety of methods to teach the language of mathematics 

(Bums, 2006). Learning math vocabulary is not analogous to learning a foreign 

language, because you usually have an idea of what you want to say in your native 

language and you have to learn the new language to communicate your idea (Bums, 

2006). In contrast, students have to first learn the mathematic language that the ideas 

describe (Bums, 2006). Mathematical vocabulary and symbols are determined by social 

conventions and should be taught explicitly through explanations and other sources of 

information (Bums, 2006). Mathematical ideas have their foundation in logic and the 

source is the learner (Bums, 2006).

Assessments for common core mathematics standards. Educators are anxious 

to see if the Common Core State Standards (CCSSI, 2012a) math assessments really 

represent a new generation of innovative assessments or “national” versions of old state 

assessments (Dimacali, 2012). Partnership for Assessment of Readiness for College and 

Careers (PARCC) is a 23-state consortium that will design high school mathematics 

assessment based directly on the Common Core State Standards (PARCC, 2012). The 

distributed PARCC design includes four components, two required summative and two 

optional non-summative, to provide educators with timely feedback to inform instruction 

and provide multiple measures of student achievement across the school year (PARCC,

2012). PARCC states have endorsed both a course-based and integrated design in 

mathematics (PARCC, 2012).

Smarter Balanced Assessment Consortium (SBAC)(2012) recruited K-12 teachers 

and higher education faculty to write and review assessment items and performance tasks 

based on the Consortium’s item/task review specifications and guidelines. It includes
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content specification and content mapping activities states can use. Most high-stakes 

summative exams send a global message about what math curriculum is important and 

school districts usually design pacing guides and formative assessments to match (Wu, 

2011).

Wu (2011) suggested technical improvements that must be made to most 

standardized assessments. One suggestion given was to remove pattern problems that are 

mathematically untenable and force students to make unwarranted assumptions (Wu,

2011). Another suggestion was to test mathematics vocabulary in context (Wu, 2011). A 

third suggestion was to clarify varied mathematics definitions in textbooks, other 

resources, and assessments (Wu, 2011). One example Wu (2011) highlighted was how 

rate and speed are often confused. Since for most students it is too cognitively complex 

to think precisely about a 2-dimensional scaled-down version of a 3-dimensional object, 

clear explanations should be included with those types o f test items to relieve the 

cognitive load (Wu, 2011).

Summary of The Flows

Ravitch (2010) and other education advocates have lamented the abuses to 

excellent teaching perpetrated in the name of accountability (Seeley, 2011). Seeley 

(2011) advised that mathematics educators see the big picture. Abuse has come about 

because of a narrow focus on skills and test objectives that often overlooked the richest 

elements of state standards and lost sight of the broader goals of a strong mathematical 

education (Seeley, 2011). As mathematics educators implement the common core high 

school mathematics standards, every step taken should be through the lens of the 

professional mathematics educators who consider how to teach for understanding,
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proficiency, and the development o f lifelong mathematical learners (Seeley, 2011). The 

following section provides examples of teacher social networks in the context of 

educational reform.

The Webs and the Flows: Networking and Educational Reform

Researchers such as McCormick, Fox, Carmichael, and Procter (2011) have 

noticed that our entire society is involved in social networking based on technological 

influences like businesses’ use of computer-mediated conferencing. Electronic 

communities have created “network thinking”, a collaborative of people who work on the 

same projects or are concerned about the same issues. The lack to technology in 

educational organizations has made the idea of networking thinking a remote idea before. 

Now, traditional communities o f practice have developed into networks of teachers who 

connect with or without technology to help students learn. Educational research using 

network theory is not vast. The research covers teachers, administrators, elementary 

schools, high schools, literacy and mathematics reform.

McCormick et al. (2011) discussed researching and understanding educational 

networks generally, but included in their study teachers’ use of networks to make sense 

of formative assessment practices and how those practices were shared by schools. The 

first case study looked at one person’s co-leadership role in an Assessment for Learning 

(AfL) organization. It chronicled several meetings as she developed relationships in and 

beyond school. The second case study focused on one person who served multiple roles 

in a network: she brokered relationships between ties that did not know each other, 

strengthened weak ties, and created knowledge with her strong ties. Just as these studies
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focused on one person in a network, the researcher interpreted the networking activities 

of one curriculum leader in the district as she connected with two schools.

Research similar to what this study wanted to examine was done by Cobum, Choi 

and Mata (2010); it focused on teacher networking (specifically, proximity and 

homophily) and district-wide math reform. The longitudinal study explored how social 

ties o f elementary teachers changed over time in response to the implementation of a 

district-wide mathematics reform. It followed the development and dissolution of ties 

over the course of a three-year reform. The researchers examined the impact of the 

dynamic nature of ties on the social as well as organizational context and the exchange of 

expertise, and showed how shifts in relationships had significant consequences for the 

type and quality of exchanges within the larger social networks (Cobum et al., 2010).

This study used longitudinal egocentric network analysis drawn from carefully collected 

and analyzed qualitative data. They found that teachers' emphasis on homophily and 

proximity kept networks small, homogenous, and largely focused on grade-level 

colleagues. As the mathematics initiative expanded and reform activities became more 

regular, sustained, and mathematics-focused, teachers’ decisions were increasingly 

shaped by the structure of the meetings and a new desire to interact with more expertise 

(Cobum et al., 2010). My study focused on one math educator, the district leader, for a 

shorter period, with an emphasis on proximity, homophily, reform efforts, and expertise 

(Cobum et al. 2010) as motivations for connection.

Cole and Weinbaum (2010) did a study to look at collegiate influence at a high 

school during a school-wide reform effort and argued that teacher social interactions have 

a direct influence on the way colleagues view reform. This study aimed to help readers
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understand some of the invisible elements that impact reform (Cole & Weinbaum, 2010). 

The researchers found that though changes in teacher attitude about reform were minimal 

over the course of a year, the influences of peers played a greater role in explaining 

variation among teachers than traditional school-based factors (experience, departments, 

formal titles) (Cole & Weinbaum, 2010). When a reform is introduced into a school, new 

conversation pathways are created about that reform (p. Cole & Weinbaum, 2010). 

However, when one considers all of the communication networks in which teachers are 

involved, these new networks do not appear to be as influential as existing instrumental 

(course and content work) and expressive networks (collegiate friendships) in terms of 

influencing teachers’ attitudes related to the reform (Cole & Weinbaum, 2010). This 

study saw limited reform of entire high school math departments due to the networking 

efforts of the curriculum leader because of time constraints.

Researchers, Atteberry and Bryk (2010), examined the implementation of a large- 

scale elementary reform effort over time at two schools and found that formal structures 

affect informal relations and how preexisting social relations impact the depth of 

intervention. The researchers concluded that as schools attempt ambitious school reform, 

it may be important to consider the preexisting state of the working relationships in the 

school (Atteberry & Bryk, 2010). When schools already exhibit patterns of interaction 

that are likely to support the intervention efforts, the proposed changes may be met with 

less resistance (Atteberry & Bryk, 2010). When the collective indicates some potential 

weaknesses, concerted efforts may be necessary to address the issues before the 

intervention gets underway (Atteberry & Bryk, 2010). My study examined the patterns
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of interactivity in which the curriculum leader engages to support the implementation in 

state high school mathematics.

Penuel, Riel, Krause, and Frank (2009) focused on how professional interactions 

(formal and informal) facilitated the exchange o f resources and expertise that teachers 

need to enact curricular reforms. The analysis focused on two schools with similar 

features and challenges enacting a similar reform in response to identification as a low- 

performing school. The researchers found that attending to the sharing of resources and 

expertise in a school is more useful for explaining the success o f two schools’ efforts at 

reform as compared with an examination of large levels of collaboration (Penuel et al.,

2009). Further, the study illustrated how attending to processes through which schools 

attempt to facilitate the flow of expertise and resources in a school can either support or 

undercut the goals of teacher collaboration (Penuel et al, 2009). My study documented 

discussions and resources in networks and determined whether those flows supported or 

hindered collaboration and reform.

Cobum & Russell (2008) explored how district policies influenced teachers’ 

social networks in eight elementary schools in two districts involved in the scale-up of 

mathematics curriculum. The two districts invested heavily in creating structure to 

encourage interaction between teachers and experienced others as a way to support 

teachers’ efforts to learn and implement new ambitious mathematics curricular. The 

researchers found that district-developed routines of interaction diffused through social 

networks, shaped what and how teachers talked with one another about mathematics and 

influenced depth of interaction. Also found was that school leaders shaped the structure 

of teachers’ networks when the district made decisions about allocation of math coaches,
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resources and focused on the district’s message about appropriate ways to use the 

mathematics curricula. Tie strength was especially impacted as well as the depth and 

congruence of interaction that teachers had within the networks. My study examined one 

district leader’s influence on new state standards implementation and the strong tie 

formations within schools and weak tie formations between schools and other entities.

This final study was one of the first to influence this research due to its concern to 

develop weak ties. Hite, Reynolds, and Hite (2010) examined the structure, content, and 

strategic implications of the administrative networks within and across six contiguous 

rural school districts. The researchers found that in rural districts, relationally embedded 

ties are more likely to occur within district than between districts. Because rural districts 

are smaller than their urban counterparts, they have fewer available internal resources and 

strategic competencies (how to create, manage, and enhance cross-district networks). 

District leaders may benefit from intentionally providing opportunities for their 

administrators to strengthen their within-district ties, but it may come at a cost (Hite et 

al., 2010). Although, this study speaks to why PLCs (DuFour et al., 2004) may be a 

preference for smaller school districts to better control the flow o f information through 

job-embedded learning. My study recognized social networking outside of the district at 

workshops and through technology as viable options for smaller school districts. 

Summary

Social theory o f learning sees learning integrated with activity. Learning is an 

event that people participate in with others; it makes sense for educators to learn together. 

In a world that is changing and becoming more complexly interconnected at an 

accelerated pace (Wenger, 1998; 2009). The Common Core State Standards Initiative



57

(CCSSI, 2012a) will not wait; standards implementation takes place 2012-2013 and the 

first common core assessments will be given in 2015. Community building can begin in 

individual schools, through grade levels and departments. What's more, social 

networking directed by school districts may travel across several schools. Multiple 

district networking proves beneficial for educational reform. Multiple-state networking 

should be highly considered since the Common Core State Standards Initiative (CCSSIa) 

is a multi-state endeavor. Most important is the opportunity for educators to freely and 

independently link with other educators to solve mathematics issues that flow through 

their networks because they are the most crucial to them.
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CHAPTER 3

RESEARCH DESIGN and METHODOLOGY: The Weaving of a Network

Chapter 3 outlines the case study research design and methodology for this study. 

It is presented in the following order: problem and purpose overview; research questions; 

population and sample; setting; data collection; data analysis; reliability and validation 

strategies; and ethical considerations. The essence of a case study is that it tries to 

illuminate a decision or set of decisions: why they were taken, how they were 

implemented, and with what result (Yin, 2009). Common cases include individuals, 

organizations, processes, and events (Yin, 2009). In this instance, my study interpreted 

how one curriculum leader uses her network to advance high school mathematics 

Common Core State Standards (CCSSI, 2012c) implementation in her district; how 

differentiated are the networking activities that she used to help her implement the CCSS 

(CCSSI, 2012c) in two schools with similar demographics but dissimilar math 

achievement; and why did the mathematics curriculum leader connect with people and 

resources in her network.

As was stated in chapter 1, social network analysis (SNA) and case study are 

compatible because SNA focuses on the actors and connections between actors to 

examine complex issues within a social system, as opposed to amassing average numbers 

to present a surface summary o f a relationship (Kelly & Autry, 2011). “The interest is in
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process rather than outcomes, in context rather than a specific variable, in discovery 

rather than confirmation” (Merriam, 1998, p. 19). Hence, this study focused on one 

educator’s networking as a process, new high school mathematics state standards 

implementation as a context, and if networking was a viable option for gaining expertise 

from the flows of tapped and untapped resources to improve student achievement.

Two realities exist simultaneously and separately within every human activity: 

the reality of personal experience and the reality of group and societal relationship (Stake,

2010). Both realities exist for every individual high school math teacher charged with 

implementing the common core standards. Individual teachers are implementing the new 

math standards in their classrooms. Collectively, math educators are experiencing 

district- and state-wide reform through professional learning. “The two realities connect, 

they overlap, they merge, but they are recognizably different” (Stake, 2010, p. 18). 

Interviewing and observing the curriculum leader and examining her network and 

documents provided a close-up view of how individual and collective reform realities 

connect, overlap and merge.

Problem and Purpose Overview

Curriculum reform plans expect educators to collaborate to improve schools, but 

most schools lack a collaborative culture. Although professional learning and 

educational reform trends favor educators working together, most educators usually work 

in isolation from their peers and have little time to connect with other educators (Darling- 

Hammond & Ball, 1998; Flinders, 1988; Goodlad, 1984). Most school districts have 

responded with the creation of professional learning communities (DuFour et al., 2004),
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however, schools must appreciate expertise, information, and innovation that occur 

beyond school boundaries and control.

This case study investigated the social network activities of one district 

mathematics curriculum leader as she assisted teachers in the implementation o f the 

CCSS (CCSSI, 2012c) for high school mathematics in one Southeastern school district. 

Networking is an alternative to working in isolation or exclusively in formally organized 

groups. Networking allows for learning informal groups and new contexts. Robust 

social networks can facilitate diffusion of knowledge, increased problem solving, and 

individual or organizational performance (Cobum, Choi, & Mata, 2010).

Research Questions

Although no formula exists to determine when a researcher should use the case 

study method, research questions that ask how or why an event is happening are good 

choices (Yin, 2009). The purpose of this case study was to interpret the social 

networking activities of one mathematics curriculum leader as she assisted teachers with 

high school mathematics Common Core State Standards mathematics reform 

implementation in a Southeastern school district. Social networking was generally 

defined as the relationships and resources that one curriculum leader possessed and used 

inside and outside the district in which she works.

The overarching research question was the following: How do social networks 

advance mathematics standards implementation?

1. How do the district mathematics curriculum leader’s strong, weak, and absent ties 

advance the high school mathematics Common Core State Standards (CCSSI, 

2012c) implementation reform effort?
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2. Why has the curriculum leader's social network been used with each tie, 

relationship or resource (e.g., homophily, proximity, perception of expertise, 

reform activity, or other reason) (Cobum et al., 2010)?

3. How do the curriculum leader’s social networking reform activities vary from 

school to school with similar demographics and dissimilar academic 

achievement?

Population and Sample

The researcher used criterion sampling for this study (Mertens, 2010). The 

participant was selected because she was a district leader in charge o f implementing the 

Common Core State Standards high school mathematics. The participant was also 

conveniently available because she worked in the same district in which the researcher 

worked previously (Mertens, 2010). The participant is one of many district mathematics 

curriculum leaders in approximately 44 states who will assist teachers in implementing 

the Common Core State Standards in high school mathematics. The participant, known 

as Felicia (a pseudonym) for the rest of this study, is an African American female who 

serves as a district mathematics curriculum leader. I chose the name Felicia because no 

other district leader was named Felicia, and it is also my sister's name. The participant 

Felicia has been married for 11 years to her high school sweetheart. Felicia is also a 

mother of two boys and one girl and has worked in the district for four years and five 

months.

Felicia holds the following degrees: Bachelor of Science in Mathematics; Master 

of Education in Mathematics; Ed.S. General Administration; and a Ph.D. in Educational 

Leadership. Prior to accepting role as Mathematics Coordinator in the district where she
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department chair, and Director of Curriculum. At the beginning o f the school year, 

Felicia was only charged with planning and monitoring the implementation o f CCSS 

(CCSSI, 2012c) for the middle and high schools. However, the district mathematics 

coordinator for elementary schools left in the middle o f the first semester to take a state 

department of education position. Instead of hiring another person to support elementary 

school mathematics teachers, the district gave that responsibility to Felicia. Felicia was 

formerly a classroom teacher for eight years; she has taught AP Calculus, statistics, pre

calculus, advanced mathematical topics, algebra, and trigonometry. She was a member 

of her state's department o f education advisory council for mathematics. Additionally, 

Felicia has served as an adjunct professor in mathematics education. She is currently a 

member o f several state and national mathematics and curriculum and supervision 

organizations.

The focus was on one Southeastern school district mathematics curriculum leader 

who serves two different high schools in the same county. One reason was to understand 

how a district mathematics leader like Felicia takes what she knows, connects with who 

she knows, and uses what her connections know, to implement a top-down curriculum 

mandate. Another reason was to compare the networking opportunities and flows of 

information that Felicia provided to two schools with similar demographics and 

dissimilar math achievement. Interviewing each high school teacher in this Southeastern 

school district would have been ideal to see how the curriculum leader networks, but the 

limited time permitted only for the interpretation of Felicia's networking activities with 

two high schools.
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Setting

Qualitative researchers collect data in the field at the site where participants 

experience the issue or problem under study (Creswell, 2009). Felicia's role as a district 

mathematics curriculum leader implementing the Common Core State Standards in high 

school mathematics is significant because the role o f a district leader is influential 

(Elmore & Burney, 2007; Hightower, 2002; Murphy & Hallinger, 1988; Togneri & 

Anderson, 2003). Stakeholders who would benefit from her work are the following: 

other district mathematics curriculum leaders; high, middle, and elementary school 

administrators and mathematics teachers; district math support staff; the state department 

of education; mathematics organizations; and community members.

The study took place at two high schools, Anderson High School and Broward 

High School, in addition to the central board office in Southeastern school district. In 

2010-2011, the district overall had 86.03 percent of their high school students meet and 

exceed mathematics standards on the state’s graduation test (gadoe.org, 2011). Anderson 

High School's and Broward High School's (both school names are pseudonyms) first time 

test takers were similarly-situated: both schools are not Title I, have comparable black 

(approximately 50%), Hispanic (approximately 10%), white (approximately 35%), 

students with disabilities (approximately 10%), and economically disadvantaged 

(approximately 4%) populations. Anderson High School is in the suburbs and Broward 

High School is near the town square.

The main difference was during the 2010-2011 school year, Anderson High made 

adequate yearly progress (AYP) and Broward High did not. The graduation rate and the 

annual measurable objective (AMO) for mathematics performance set by the state were
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and79.6% of students met and exceeded the mathematics standards on the state 

assessment. For the 2013-2014 school year, Anderson High was committed to 

transitioning into a science, technology, engineering, arts, and mathematics (STEAM) 

Academy. However, with slightly lower percentages in these areas, Broward High 

possessed a graduation rate of 83.1%, and 75.3 percent of students met and exceeded 

mathematic standards on the state assessment. Currently, Broward High is in corrective 

action status and has received a school improvement grant (SIG). Additionally, both 

schools were scored under the new academic performance measure, College and Career 

Ready Performance Index (CCRPI, 2012). Schools were given a rating on a 100-point 

scale; the index is generated by 65% or more students participating in state testing (no 

subgroups set aside); all subjects are considered (before science and social studies were 

not factored in accountability rating); and attendance. With this measure, Broward 

scored higher (67.4%) than Anderson High (62.8) on the CCRPI scores. These scores 

were revealed approximately two months after data collection was terminated for this 

study. Because both high schools have different concerns, it is important to interpret how 

Felicia's networking activities are similar or different based on each school’s academic 

situation.

Data Collection

Data collection for this study included multiple sources of data: a network map, 

unstructured and semi-structured interviews, documents, observations, and a protocol for 

recording information (Creswell, 2009; Mertens, 2010; Stake, 2010; Yin, 2009). The 

interview protocol contained 17 questions (see Appendix A). The curriculum leader also



65

drew a concept map of her network based on a question posed to her about her network 

(see Appendix B). Network maps are graphical tools for organizing and representing 

information and used to capture tacit expert knowledge and experience that has been 

acquired and derives in part from activities o f the expert that involve thinking, feeling, 

and acting (Maxwell, 2013; Novak & Cafias, 2008). The network mapping activity and 

interviews were conducted together in a private and neutral location. The interview 

lasted approximately 1 and 1/2 hours. The drawing and discussion of the map lasted 

approximately 60 minutes. The mapping task (McCormick et al., 2011) included a 

prompt and sent to the participant in advance o f meeting face-to-face for the interview 

(see Appendix B). The participant was not asked to draw representations of specific 

networks or entities; she was not restricted in how she represented the elements of her 

network (McCormick et al., 2011). The participant was encouraged to explain what why 

drew the map that way and why certain connections were linked (Maxwell, 2013; 

McCormick et al., 2011; Novak & Gowin, 1984).

Felicia signed the informed consent letter (see Appendix D) and began by 

answering email interview questions about her job title and responsibilities; initial 

opinions about learning and implementing the mathematics CCSS (CCSSI, 2012c); and 

reviewing a tentative data collection schedule. Felicia felt that it would be more 

productive to type interview responses herself so there was no need to transcribe the 

interview. Felicia also drew a networking map after she was given the following 

prompt: please draw a network map based on how you visualize your network of people, 

organizations, and resources that help you implement the Common Core State Standards 

in high school mathematics (McCormick et al., 2011) (see Appendix B). Felicia used
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names, words, circles, and lines to connect various circles. She was allowed to use 

question 17 in the interview protocol to assist with identifying network members. In a 

short unstructured interview, Felicia gave short explanations as to why she used such 

names, words, symbols, and pictures to represent individuals, groups, professional 

learning workshops, websites, and documents.

The original data collection plan asked Felicia to draw three network maps. The 

first map was supposed to give baseline information about the leader's network. The 

second map was supposed to show some evolution of her thinking about the network 

after about a three-week period. The final map was supposed to provide more 

information about the curriculum leader's networking evolution. However, Felicia had 

more pressing concerns due to the new elementary school responsibilities. Felicia 

constructed one network map o f her network during the study period because early in the 

data collection process Felicia was put in charge of mathematics standards 

implementation for 29 elementary, 12 middle, and 10 high schools. Instead of drawing 

and contemplating her network, she was putting her contacts, resources, and relationships 

into action. Felicia had, however, designed an ambitious district mathematics 

professional learning calendar that provided opportunities for her to connect with 

educators inside and outside the district. Details about what Felicia's network map 

revealed concerning her connections and flows of information as she engaged in new 

mathematics standards implementation will be discussed in chapter 4.

Additionally, 11 observations were conducted as follows: one day-in-the-life 

participant observation at the district office; three classroom observations at Anderson 

High; two classroom observations at Broward High; one high school chairpersons'



67

meeting; one Coordinate Algebra meeting; and one high school mathematics consortium 

meeting at the regional educational service agency. More school observations were 

difficult to schedule because Felicia had several prior commitments.

The observations were an important tool for data collection in this study because 

it gave the researcher first-hand experience with the participant's busy schedule and in her 

interactions with her colleagues (Creswell, 2009; Mertens, 2010; Stake, 2010; Yin, 2009). 

As a complete non-participant observer, the researcher gathered field notes by observing 

the activities o f the participant as she or her network members engaged in social 

networking activities such as conferences and webinars on standards implementation and 

mathematics pedagogy; district curriculum and instruction meetings; and professional 

learning meetings within the schools and outside the district. Field notes were taken 

during observations and were later sorted into charts based on the research questions. 

Included in the write-up of field notes are personal reactions to the participant’s remarks 

and actions and the researcher's thoughts about interview questions and the network map 

(Miles & Huberman, 1994). Numerous short discussions with the participant after the 

observations triangulated the observation data and were documented quickly in my field 

notes and after observation days. Observations put a researcher on the trail of 

understandings that are inferred from what was seen, but you cannot, except through 

interviewing, get the participant’s experiences and explanations (Glesne, 2011).

A variety of documents were collected to further contextualize the work in which 

Felicia's network engaged. Documents such as the standards for high school 

mathematics, district mathematics professional learning calendar, meeting agendas, and 

other notes taken were collected, analyzed, and coded throughout the data collection
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period (see Appendix C). Document data enabled the researcher to obtain the language 

and the words o f the participants; were accessed conveniently and unobtrusively; 

represented data to which the participant have given special attention; and reduced time 

spent on transcribing (Creswell, 2009). The collection of the Felicia's documents was 

important to answering the research questions.

Data Analysis

An egocentric analysis (Daly, 2010) was conducted o f the interview and the 

network map. "Egocentric network analysis views a network as a particular actor's set of 

connections" (Daly, 2010, p. 244). This type o f analysis looks at the network as it is 

perceived by the one in the center of it. Since Felicia drew herself in the center of the 

district networking activities around CCSS in mathematics, an egocentric analysis was 

the proper approach. The benefit of the egocentric analysis is that it combines the 

perspective of network analysis with data of mainstream social science (Borgatti &

Ofem, 2010). It is, however, limited in that it does not capture all the structural features 

of Felicia's entire connections and influences because the study limited the networking 

activities to two high schools (boundary specification). This study did not suffer from a 

boundary specification problem as much as from the inability to see all elementary, 

middle, and high schools networking with each other (Daly, 2010). In reality, networks 

have no obvious limits or may have ambiguous boundaries (Daly, 2010).

The qualitative data gathered from the interview, network map, observations, and 

documents review were analyzed for each research question. Originally, charts were 

created for each research question so data could be placed in the appropriate spaces. It 

was the first and simplest way to manage the data. Then, the charts were divided by the
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connections Felicia drew on the chart. I, first, took a picture of Felicia's entire network; 

then, I took pictures of all the connections (see Figures 1-10). I analyzed nine figures. 

There were particular interview questions that generated the names of connections such 

as high school mathematics chairpersons, Coordinate Algebra Cohort, regional education 

service agency (RESA); state and national mathematics organizations, and online 

connections from Felicia's Twitter (2013) connections. The drawing of the network map 

triangulated the interview data. Additionally, one of the research questions specifically 

addressed with whom the curriculum leader connected during the CCSS (CCSSI, 2012c) 

implementation period.

The flows of each connection were included in the data analysis. Flows are 

discussions or other types of exchanges networks have. Discussions in meetings, 

workshops, and observations triangulated other data such as meeting agendas, 

presentation handouts, the district mathematics professional learning calendar, high 

school mathematics state standards to build a coherent justification for themes such as 

expertise, homophily, or reform effort connection (Creswell, 2009). The use of rich, 

thick description about each connection added to the validity of the findings (Bogdan & 

Biklen, 2003; Creswell, 1998; Creswell, 2009; Denzin, 1989; Denzin & Lincoln, 2005; 

Lincoln & Guba, 1985). Interpretations of the map, interview responses, observations, 

and documents were based on several o f the following variables: where and who are the 

other members of the network (nodes); the types o f interactions and transactions made 

(links-strong or weak ties); description of the network flow (the creation and sharing of 

knowledge); and the network in the context of attempting to monitor and evaluate the
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implementation of high school mathematics CCSS (CCSSI, 2012c) in the Southeastern 

County (McCormick et al., 2011).

The district's mathematics professional learning sessions for 2012-2013 were also 

labeled based on the target audiences (connections). The high school mathematics 

professional learning sessions were also labeled based on how it best answered any one, 

two, or all three research questions. If any of the sessions best answered research 

question one, it was further analyzed to determine which connection it was and what 

flowed between Felicia and the connection. For research question three, networking 

activities for both Anderson High and Broward High were compared and contrasted to 

identify how Felicia networked differently with each school. Research question three 

identified why Felicia connected with each network member she listed as important to 

her as a mathematics curriculum leader. Designations such as reform activity, expertise, 

proximity, and homophily were assigned (Cobum et al., 2010). The implementation of 

middle grades state standards (grades 6-8) were not a focus of this study, but middle 

school network members participated in Coordinate Algebra meetings and discussed 

standards implementation with Felicia and high school mathematics teachers as part of a 

vertical alignment o f standards effort. Elementary school mathematics activities were 

excluded from analysis.

Felicia was encouraged to debrief the researcher after each observation. She was 

allowed to share the nature of her relationship with any of the connections. Felicia was 

also allowed to explain the purposes o f documents she generated or ones that she 

received from meetings, workshops, and organizations to which she belonged. In
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concert, the data and methodology revealed how the curriculum leader used her network 

to implement the Common Core State Standards in high school mathematics.

My challenges with analyzing the data. Wolcott (1994) stated "that the real 

mystique of qualitative inquiry lies in the processes of using data rather than in the 

processes of gathering data" (p. 1). I learned what he meant by that the hard way. When 

I finished collecting data, I was so pleased with myself. I had collected all this data, 

placed it in charts, and highlighted recurring words. But, I had challenges 

conceptualizing what I had collected. I knew that the charts were helpful in managing the 

data. I had highlighted key words and phrases. I reread the interview notes and my field 

notes, looked at documents to get a sense of what I should be doing with all this data. I 

could not figure it out; this led to about five very rough drafts.

First, I wrote about whatever was in my charts. I focused too much on the 

connections drawn on the map than the connections in reality. I had ignored the 

highlighted words (which were labeled social networking ties and themes). I wrote about 

the conversations Felicia and her connections had, ad nauseam. The second draft was a 

so-called enhanced version of the first one. The third draft started to include themes, but 

still had no theory. My dissertation chair kindly sent them back with comments of 

support and suggestions like "step back" and "use your theory to help you contextualize 

what you observed". What did that mean? I was using my theory. I realize now that I 

had used "chart theory" to dump the data somewhere. The fourth draft had more themes 

and a slight nod to theory. The fifth draft was so much like the fourth one, I stopped 

writing all together.
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When I cannot write, I read. I just started reading articles I had not read before 

about the "analysis" part of social network analysis. I stumbled upon an article by a 

researcher who I had not heard of and found a book of a researcher of which I was 

familiar. Peter Moran's (2005) article, "Structural vs. Relational Embeddedness: Social 

Capital and Managerial Performance", discussed social networking from a business 

perspective. Moran (2005) explained while structural embeddedness determines the 

extent and range of resources that are within a person’s reach, relational embeddedness 

establishes how much of this potential will be realized.

I had basically forgotten about Granovetter (1973, 1983) and strong ties until 

Moran (2005) stated that Granovetter (1983) does not discount the benefits o f strong ties. 

In fact, Granovetter (1973,1983) recognized that although weak ties bring novelty to 

situations, strong ties have more motivation to be of assistance and just are easily 

available to get things done (Moran, 2005). Moran's article focused my search on the 

structural and relational embeddedness in several more books and articles. Finally, 

Wasserman's and Faust's (1994) names further refined my analysis because they are cited 

often in quantitative social networking articles. I avoided reading quantitative articles 

because I was doing a qualitative study. I searched for Social Network Analysis: Methods 

& Applications (Structural Analysis in the Social Sciences) by Wasserman and Faust 

(1994). In basic terms, it explained that structure meant the patterns (regularity) of 

connections and relations meant the quality of the connection (like trying to spend 

"quality" time with my military spouse and write a dissertation). After reading a few 

more pieces about structure and relationships, I went to sleep.
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The next morning I took one o f my earlier drafts and the latest draft, drew a small 

chart on one o f them, and labeled four sections: structure, relationships, context, and 

theory. For each of Felicia's ties (I originally took pictures of each connection separately 

so I could focus on writing about them one at a time), I reread the "drop-data-here" charts 

1 made earlier. This part of my analysis took a long time, but it helped me see Felicia's 

network in a different way. I used Moran's (2005) and Wasserman and Faust's (1994) 

information about structure and relationship and developed a very basic analytical tool to 

understand the data better. Since both researchers work more in quantitative studies of 

networking that allow for drawings of maps through programs, my best shot was to 

design and use something basic.

What I learned was I was so ready to synthesize the data and start writing chapter 

4 that I really had not begun to analyze the data until I read more widely and thought 

more deeply about the data I collected. I also learned not to be too sure beforehand about 

what the data will say; I had their networks because they are the most crucial to them.

To allow data to speak (Gould, 1981), I had to use the data to think about my theory. 

Reliability and Validity Strategies

Qualitative researchers document the procedures of their case studies and develop 

a case study protocol to improve reliability (Creswell, 2009). The interview transcript 

was reviewed routinely to correlate responses with the network map Felicia drew, the 

documents collected, and observations made. Once the theory and data began to connect, 

codes and labels were kept consistent throughout the data analysis process by comparing 

memos about the labels and their definitions. Although it is recommended that a single 

researcher finds another person who would cross-check labels, the researcher worked
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with her dissertation chair often to get feedback on early analysis. In those earlier drafts,

I had been describing, not analyzing.

Creswell (2009) suggested that qualitative researchers use two or more validation 

strategies in any given study to increase trustworthiness, authenticity, and credibility. 

First, triangulation was the primary source of validation. Triangulation refers to the 

collection of data through multiple sources to include interviews, observations, and 

document analysis (Creswell, 2009). The researcher collected data from different data 

sources: interview, networking map, documents, observations and field notes. Themes 

that converged from different sources added to the validity of the data.

Second, member-checking was another validation strategy that used in this study. 

Member-checking involves an ongoing dialogue regarding interpretations of the 

participant’s reality and meanings to ensure the truth value of the data (Creswell, 2009). 

Felicia and I met several times in person to discuss what I had observed and written in 

my field notes. I also had to get her opinions on what I wrote right on the spot because 

her schedule did not have much flexibility (Creswell, 2007).

Third, the use o f rich and thick description (Bogdan & Biklen, 2003; Creswell, 

1998; Creswell, 2009; Denzin, 1989; Denzin & Lincoln, 2005; Lincoln & Guba, 1985) 

enabled the researcher to transfer information about using networks to implement 

curricular and instructional change to other settings and to determine transferability 

because o f shared characteristics (Creswell, 2007). For example, in my field notes I was 

able to capture an impromptu conversation between the mathematics leader and high 

school teachers in the Coordinate Algebra Cohort about the placement o f eighth graders 

who are not prepared to be ninth graders; the conversation was important data in my
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analysis. I also wanted to give details about the connections, settings and the flows that 

emerged from the data.

Finally, I clarified the bias and experiences that I brought to the study in my 

opening chapter. Reflectivity has been mentioned as a core element o f qualitative 

research because it creates an open and honest narrative that resonates with readers 

(Creswell, 2009). Since I had experienced working with a strong and weak ties network 

to improve student achievement, I respected Felicia’s work and held her social 

networking in high regard.

Ethical Considerations

The participant was treated in accordance to the ethical guidelines o f the 

American Psychological Association (APA, 2002) and the Mercer University 

Institutional Review Board (IRB) (see Appendix E). A few considerations were kept in 

mind when dealing with the participant although there were no identifiable risks. First, 

Felicia was allowed to draw her network map by hand or with the help of technology; she 

chose to draw it by hand. She did not have to include map resources outside o f the 

district to help her implement the CCSS (CCSSI, 2012c) if she really did not have them. 

Felicia created her own labels and was not given labels to use in advance of drawing the 

map. Second, the concept-mapping activity was conducted in Felicia's office because she 

felt more comfortable working there. Third, because the researcher has worked in the 

same Southeastern County previously, Felicia introduced the researcher as a doctoral 

candidate who was satisfying internship hours as a graduation requirement. Finally, field 

notes, the network map, pictures o f the map, interview responses, and collected 

documents were secured in a private location to which the researcher only has access.
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In investigating the research questions, one formal interview was conducted with 

Felicia. In order to maintain the confidentiality o f the curriculum leader and members of 

her network, the name of the leader, and her connections such as the high school 

mathematics department chairpersons will remain anonymous. The district's name was 

not used and is referred to as "the district" and the curriculum leader is referred to as 

"Felicia," or "district mathematics leader". High school chairpersons are referred to as 

"high school mathematics chairperson(s)". The two schools visited are referred to as 

"Anderson High School" and "Broward High School." The state and state's department 

of education are simply referred to as "the state" and the "state department of education." 

Mathematics organizations, workshops, and online connections were referred to by name 

unless the state or district name was part of their titles. Connections were also labeled as 

weak ties, strong ties, reform effort, proximity, homophily, and perception of expertise 

(Cobum et al. 2010). Some connections have multiple labels; other labels emerged as 

data were being analyzed.

Summary

The case study approach allows for personal interpretation of the Common Core 

State Standards Initiative (CCSSI, 2012). Interpretive interaction attempts to make the 

meanings that circulate in the world of lived experiences accessible to the reader and 

focuses on experiences that radically alter and shape the meanings persons give to 

themselves and their experiences (Stake, 2010; Denzin, 2001).

In this instance, one curriculum leader’s work of supporting teachers as they 

attempt to implement new mathematics was interpreted through network theory, Felicia's 

experiences and experiences of the researcher,. Data collection for this study included



multiple sources of data: one network map, unstructured and semi-structured interview, 

documents, observations, and a protocol for recording information (Creswell, 2009; 

Mertens, 2010; Stake, 2010; Yin, 2009). The interview protocol contained 17 questions 

(see Appendix A). The curriculum leader also drew a network map of her network based 

on a question posed to her about her network (see Appendix B). An egocentric analysis 

of the curriculum leader's network was done in order to focus how she networked with 

others because she was the focus of the study.

Chapter 4 will include the interpretation of the lived experiences of the curriculum 

leader’s network. It will provide an analysis of the network map, interview, observations, 

and documents during the study as Felicia and educators in her network engage in CCSS 

(CCSSI, 2012c) high school math implementation.
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CHAPTER 4 

ANALYSIS OF DATA

The purpose of this qualitative study was to interpret the social networking 

activities for one mathematics curriculum leader as she assisted teachers with high school 

mathematics Common Core State Standards implementation. The qualitative data was 

collected through an interview, a network map, observations, and document reviews. The 

network map underwent an egocentric analysis. Social network theory (Granovetter, 

1973,1983,1985,1992; Wellman, 1983; Burt, 1992,2004; Rainie & Wellman, 2012) 

will be used as a framework to structure the presentation of the findings. Since social 

network theory connects to other theories and factors of educational reform, the analysis 

included discussions of district leadership (Elmore, 2000; Furhman, Clune, & Elmore, 

1988; Lambert, 1998); distributed leadership (Spillane, 2006); social (Coleman, 1988; 

Plagens, 2011) and intellectual capital (Coleman, 1988; Nahapiet & Ghoshal, 1998); 

social learning theory (Wenger, 2009); and professional development theories (Wenger, 

2009; DuFour, DuFour, Eaker, & Karhanek, 2004).

The presentation of the findings will start with a brief discussion o f Felicia's entire 

map (see Figure 1) in Felicia's Egocentric, Operating System as a Network. The 

remainder o f the findings will be presented in the following order: Felicia's Strong Ties: 

Interdependence, Not Isolation; Felicia's Weak Ties: Independence and Innovation; 

Felicia's Absent Ties: Inclusive Influences; and Felicia's Strong and Weak Ties:
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Individualized Implementation Plans. Each section will include discussions about 

advancing the implementation of the high school mathematics Common Core State 

Standards through the participant's network structure, network relationships, network 

contexts, social network theory and other relevant theories important to the concept of 

social networking and educational reform.

Research Questions

The purpose of this study was to interpret the social networking activities of one 

mathematics curriculum leader as she assisted teachers with high school mathematics 

Common Core State Standards reform implementation in a Southeastern school district.

A social network, generally, is a structure that connects people, organizations, resources, 

and opportunities.

The overarching research question that framed the study and clarifying questions 

were as follows: How does a social network advance mathematics standards 

implementation?

1. How do the district mathematics curriculum leader’s strong, weak, and absent ties 

advance the Common Core State Standards (CCSSI, 2012c) high school 

mathematics implementation reform effort?

2. Why has the curriculum leader's social network been linked with each tie, 

relationship, or resource (e.g., homophily, proximity, perception of expertise, 

reform activity, or other reason)(Cobum, et al, 2010)?

3. How do the curriculum leader’s social networking CCSS (2012a) in mathematics 

reform activities vary from school to school with similar demographics and 

dissimilar academic achievement?
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Strong Ties, Weak Ties, and Absent Ties

It is common to discuss a network by using language that identifies its structural 

and relational dimensions (Daly & Finnigan, 2010; Moran, 2005). Structural elements of 

a network identify how its connections are designed and positioned (Moran, 2005). 

Relational elements identify how close the relationships are between or among people 

(Moran, 2005). For example, Felicia's map has many people or resources drawn close 

together in some sections of the map. Those strong ties (Granovetter, 1973,1983) are 

close relationships that interact often with great opportunities for reciprocity; joined 

together they are densely-networked and highly interdependent. More sparsely-drawn 

groups or resources signal weak ties (Granovetter, 1973,1983); they are more casual 

relationships that make fewer connections and have low interdependency. Absent ties (or 

nodding ties) rarely result in reciprocal relationship (Granovetter, 1973,1983). Though 

strong, weak, and absent adjectives many time imply a value judgment, in network 

theory these labels are neither positive or negative; instead, they have the possibility of 

being both or neither.

Relationships were also defined as homophily (similar people who have similar 

interests) and proximity (groups who are connected geographically) (Granovetter, 1973, 

1983). Absent ties (Burt, 2004) are far less or unacquainted; they also help bridge 

disconnected people or resources. Other labels such as "reform effort" (Daly, 2010) for 

the implementation of the Common Core State Standards and "expertise" (Daly, 2010) 

for mathematics and reform expertise were applied to some of Felicia's connections in the 

network. Felicia's network spent a great deal o f time learning together and apart. 

Educational reform must examine its effectiveness by its structure, relationship, contexts,
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and theories. Top-down mandates usually have many theories and some structure, but 

often lack relationships and contexts. Only educators doing the work of implementing 

educational reform can provide all four.

Felicia's Egocentric, Operating System as a Network

Felicia, the district mathematics leader, drew a network map (see Figure 1) after 

she was given the following prompt: please draw a network map based on how you 

visualize your network o f people, organizations, and resources that help you implement 

the Common Core State Standards in high school mathematics (McCormick, Fox, 

Carmichael, & Procter, 2011) (see Appendix B). Felicia drew a networking map on a 

blank sheet of paper in her office after she was given the following prompt: please draw a 

network map based on how you visualize your network of people, organizations, and 

resources that help you implement the Common Core State Standards in high school 

mathematics (McCormick et al., 2011) (see Appendix B). Felicia was given the prompt 

three weeks in advance of her actually drawing it. Felicia used names, words, circles, 

and lines to connect various circles. She was allowed to use question 17 in the interview 

protocol (see Appendix A) to assist with identifying network members. After Felicia 

drew the network map, she gave short explanations as to why she used such names, 

words, symbols, and pictures to represent individuals, groups, professional learning 

workshops, websites, and documents. Felicia conceptualized her entire network in a map 

that included various types of connections inside and outside her school district (see 

Figure 1). Then, the network map was segmented by taking pictures of ties connected to 

the curriculum leader for better focus and separate discussions (see Figures 2-10). Words 

or names that identified Felicia, other network members, the Southeastern County and
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school district, and state were removed. An egocentric analysis of the map was 

conducted. This type of analysis looked at Felicia's network as it is perceived by her 

because she is the center o f it. "Egocentric network analysis views a network as a 

particular actor's set of connections" (Daly, 2010, p. 244).

Figure 1. Felicia’s Network Map. This figure illustrates Felicia’s entire network as she 

drew it on March 14, 2013.

Felicia drew the map and placed herself in the middle of it (see Figure 1) (March 

14,2013). The egocentric approach (Daly, 2010) simplified data collection and analysis. 

However, it did not capture all the structural features of Felicia's network and some types 

of outcomes because connections and influences span far beyond what is visible (Daly,

2010). Still, Felicia was central to her network; her in-centrality (Spillane, Healey &
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Kim, 2010), the total number of relations she has, is numerous. In a quantitative study, 

relationships would be interpreted and represented primarily by the numbers. However, 

Felicia's in-centrality was qualitatively interpreted and represented by Felicia's role as a 

leader, her relationships, in various contexts in tandem (McCormick, Fox, Carmichael, & 

Procter, 2011). Felicia has the potential to significantly influence a plethora of 

stakeholders (Elmore & Burney, 2007; Hightower, 2002; Murphy & Hallinger, 1988; 

Togneri & Anderson, 2003). Other district leaders; high, middle, and elementary school 

administrators and mathematics teachers; district math support staff; the state department 

of education; mathematics organizations; and community members all have depended on 

Felicia's capital (see Figure 1) (Togneri & Anderson, 2003). Equally, Felicia has 

depended on the social and intellectual capital in her network (Coleman, 1988; Nahapiet 

& Ghoshal, 1998; Plagens, 2011).

The Common Core State Standards Initiative (CCSSI, 2012a) is top-down 

mandate that puts Felicia in a mediator position (Furhman & Elmore, 1990; Firestone, 

1989; Elmore, 1993). Felicia has advanced the state's and school district's reform visions 

while empowering staff to implement those reforms. She was not tackling reform alone. 

Felicia has taken a very active role in interpreting and mediating the district's response to 

the CCSSI (2012) (Furhman & Elmore, 1990; Firestone, 1989; Elmore, 1993). Felicia 

worked collaboratively with various other district departments such as instructional and 

assessment personnel and finance (personal communication, March 14, 2013). Felicia is 

also connected to school leaders in other districts who do the same work she does 

(Mullen & Kochan, 2000).
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Felicia's role as a district mathematics curriculum leader is not defined by the 

CCSSI (2010). The district mathematics professional development calendar she created 

represented her ideas about leadership and pedagogy. Although listed on the calendar 

were some dates to review CCSSI updates, all the professional learning sessions were not 

reform-driven. Instead, Felicia used the right drivers for professional learning such as 

capacity-building, team-building, pedagogy, and systemic reform (Fullan & Knight,

2011). Moreover, Felicia believed that network members such as the high school 

department chairpersons held beliefs similar to hers about teaching mathematics. "Our 

philosophies are similar, which helps with the professional obligations we each have to 

help move mathematics forward" (personal communication, March 14,2013). Felicia 

thinks all students can learn mathematics and further explained that "mathematics is the 

explanation of science, engineering, economics and essentially everything that happens 

around us" (personal communications, March 14,2013). Therefore, her approach as she 

articulated it to me fits well with the advice Marilyn Bums (Herrera, 2000) gave to 

teachers that stated that professional learning should focus on mathematical content.

Felicia also expressed that mathematics should be taught contextually and 

conceptually- never in isolation. Felicia noted, "Mathematics is everywhere because 

everything can truly be defined as applied mathematics" (personal communication,

March 14,2012). Felicia used her social theory of learning (Wenger, 2009) to mediate 

values, perceptions, assumptions, and information through continuing conversations with 

mathematics teachers and helped them create plans of action for better instruction during 

formal and informal professional development sessions (Lambert, 1998). Felicia's 

network has developed its own practices, routines, rituals, and artifacts (Wenger, 2009).
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For example, Felicia and some of her network members regularly met on Twitter (2013) 

to discuss various topics all mathematics teacher care about such as differentiated 

instruction (Tomlinson & McTighe, 2006). In fact, Felicia and several math teachers 

participated in a professional learning session moderated by the Assistant Superintendent 

for Leadership and Learning; that session discussed standards-based grading and 

identifying mastery. Social networking for professional learning equals a social theory of 

learning (Wenger, 2009).

Another way of describing Felicia’s network is to use Rainie and Wellman’s

(2012) "networked individual". Network individualism (Rainie & Wellman, 2012) 

describes the ways in which people connect, communicate, and exchange information. 

Just as a computer system, societies, organizations, and communities have structures that 

provide opportunities and constraints as well as rules and procedures; hence, the idea that 

network individualism is an operating system (Rainie & Wellman, 2012). Felicia is 

"wealthy in friends" (Rainie & Wellman, 2012) and has a wealthy network from which 

she can create and share information and innovation. Subsequent sections of the chapter 

reveal that Felicia's network is not driven by CCSSI (2010), but by opportunities and 

professional practices that help high school mathematics teachers work smarter together 

(Hargreaves, 2003).

Research questions 1 and 2 were answered best by the discussions of Felicia's 

Strong Ties: Interdependence: Not Isolation; Felicia's Weak Ties: Independence and 

Innovation; and Felicia's Absent Ties: Inclusive Influences. The third question 

concerning how Felicia's social networking activities varied from Anderson High School
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to Broward High School was best answered in the discussion, Felicia's Strong and Weak 

Ties: Individualized Implementation Plans.

Felicia's Strong Ties: Interdependence, Not Isolation

When people come together, utilize their own know-how, co-construct knowledge 

together, they learn with one another, from one another, and on behalf of others (Lave & 

Wenger, 1991; McCormick, Fox, Carmichael, & Procter, 2011). Educators have been 

accused o f working too often in isolation (Flinders, 1998; Goodlad, 1984; Herrera, 2000). 

Strong ties (Granovetter, 1973, 1983,1985,1992), on the contrary, spend a considerable 

amount of time together and develop cohesion, mutual confidence, and reciprocity. The 

interconnectedness and interdependence result in high redundancy of information and 

fewer opportunities for innovation (Burt, 1992,2000). However, participation in a 

community of practice sustained the interconnectedness by mining what the strong ties 

know (Wenger, 2009). Conversations in communities enable teachers to collectively 

explore ways of improving their teaching and support one another as they work to 

transform their practice (Borko, Jacobs, Eiteljorg, & Pittman, 2008). Redundant 

information can be problematic since it can mean that every member of the network 

thinks, speaks, and acts identically under old theories (Burt, 1992, 2000). However, since 

network members are not contracted to only interact with their formal groups, some 

innovation comes in when strong ties (Granovetter, 1973,1973, 1985, 1992) bring 

innovations that they learned elsewhere to professional learning discussions and 

classroom instruction.

Although weak ties (Granovetter, 1973, 1983, 1985,1992) are heralded for 

bringing new ideas to the network, districts run the risk that the new information is not
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(Moody & White, 2003) that districts need to monitor, manage, and evaluate teaching and 

learning. Groups that have social solidarity (Durkheim, 1895; Moody & White, 2003) 

use collective theories, traditions, rituals, and practices to operate. One concern, though, 

is that the removal of certain members and addition of new members can challenge the 

network's collective conscience (Moody & White, 2003). So, it is reasonable that 

districts and individual schools often resist change by excluding external influences.

Strong ties fostered district responsibility and collaborative leadership. The 

learning and leadership department is one of Felicia's strongest ties (see Figure 2).

Felicia drew herself in the center of the math curriculum. Then, she drew the district's 

math curriculum around her. The last circle drawn around her and the math curriculum is 

labeled it "leadership and learning". Felicia is in the center of the math curriculum circle 

and is housed within the district's learning and leadership department. This tie is both 

proximal and homophily (Granovetter, 1973,1983) relationship that is housed in the 

same district building and is concerned about the same thing Felicia is, improving 

teaching and learning. This tie represents Felicia's district responsibility (Furhman,

Clime, and Elmore, 1998) and commitment to collaborative leadership (Lambert, 1998).
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Figure 2. This figure illustrates how Felicia and the Learning and Leadership 

Department are connected.

District leadership. When asked what the district has charged her to do when it 

comes to implementing the new high school state standards, Felicia responded:

Anything related to mathematics education in our school district I am responsible 

for. I am responsible for the dissemination of information, budget development, 

professional development, data analysis, and community partnerships as related to 

mathematics in grades K-12. I am also one o f the STEM coordinators responsible 

for increasing the STEM presence in our school system and community (personal 

communication, March 14,2013).

Felicia is a highly influential and integral part o f how the mathematics curriculum 

is articulated in the district (Elmore & Burney, 2007; Hightower, 2002; Murphy & 

Hallinger, 1988; Togneri & Anderson, 2003). Felicia's leadership guides and directs the 

improvement o f mathematics pedagogy and formative assessments (Elmore, 2000). For
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example, Felicia met with the district's director of learning and leadership department to 

discuss the work of the district math support team; the district's continuous improvement 

plan regarding math formative assessments; and development of a timeline for the 

completion and publication of high school mathematics units designed by district 

mathematics teachers (February 5,2013). Felicia is responsible for reporting on each 

school's academic progress and impediments. Connecting with the director often holds 

her accountable for how implementation is going on in all schools.

Collaborative leadership. Because of the district's confidence in Felicia, she is 

afforded a great deal o f discretion when it comes to designing the district's plan for 

implementing the Common Core State Standards for high school mathematics. However, 

Felicia's leadership style does not lend itself to her making many unilateral decisions. 

Felicia explained:

I am responsible for leading the efforts in mathematics, which includes designing 

the mathematics implementation plan. I have the authority to make decisions 

related to mathematics at the district level. My style of decision-making includes 

collaborating with all key stakeholders to ensure that the plan is solid. I work in 

collaboration with multiple departments at the central office level and many 

educators in the building to ensure that the plan includes all stakeholders whom 

the plan will impact. Also, I work closely with my supervisors, including the 

Director, the Assistant Superintendent, the Superintendent, and the Local Board 

of Education members to gain approval for any decisions made from my office 

(personal communication, March 14,2013).



90

Felicia worked collaboratively with the science curriculum leader since the 

district has seven STEM (science, technology, engineering, and mathematics) high 

schools. Quite often, the math and science high school department chairs met as a group 

(high school mathematics professional learning sessions schedule, August 1,2012). 

Felicia's district wants all its high schools to be STEM schools; right now seven out of 10 

are. The CCSSI (2012a) advances the district's own priorities for improvement 

(Furhman, Clune, and Elmore, 1998). Felicia saw the new standards implementation as 

an opportunity to have more time spent doing the work of content and pedagogy 

development. All seven high schools received recognition as AP STEM Schools because 

all had students testing in at least two (2) AP math courses and two (2) AP science 

courses (district press release, February 7,2012). The various courses that qualify for 

either math or science are AP Calculus AB, AP Calculus BC, AP Statistics, AP Biology, 

AP Chemistry, AP Environmental Science, AP Physics B, AP Physics C, and AP 

Computer Science district press release, February 7,2012). Five of the seven district's 

STEM Schools were also recognized as AP STEM Achievement Schools (district press 

release, February 7,2012). Using the same criteria, those five high schools met the 

added requirement that 40% of the same students taking at least two math and two 

science AP classes score a 3 or higher on the exams (February 7,2012). Currently,

Felicia is working with the district science curriculum leader alongside the principal and 

the science and mathematics teachers of Anderson High as it begins its transition into a 

STEM school. Felicia named Anderson High on the map because I asked her to do it.

Part of the district's success can be attributed to a coalition o f leaders that value 

district responsibility and collaborative leadership. Felicia's has a contemporary
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approach to leadership (Mullen & Kochan, 2000). Leaders learn together and construct 

knowledge collectively and collaboratively (Lambert, 1998). This section (Figure 2) of 

Felicia's network benefits from its dense construction; it helps members establish and 

keep cohesion, mutuality, and reciprocity. Ultimately, the strong ties Felicia has with 

members in the leadership and learning department aids the district in articulating its 

goals for CCSS (CCSSI, 2012a) and other district reform efforts unequivocally. The 

leadership and learning department work interdependently in the same building for the 

same cause which is to build better schools.

Figure 4. This figure illustrates how Felicia is connected to the high school mathematics 

chairpersons and district math support team.

Felicia's Distributed Leadership to Strong Ties

The high school mathematics chairpersons and district math support team are 

strong ties to which Felicia connect to advance high school mathematics Common Core



State Standards implementation (see Figure 4). Felicia drew separate circles around the 

high school mathematics chairs and the district math support team. Both have separate 

links to the curriculum leader. The high school mathematics chair's circle on the network 

map is not encapsulated within or connected to their schools, but is set aside.

Granovetter (1971; 1983) would consider the entities strong ties based on their direct 

connections to Felicia. Both o f these ties are homophily and proximity relationships 

(Granovetter, 1973,1983), seeing that they are mathematics teacher in the same district 

working together on improving mathematics teaching and learning. These ties are highly 

interdependent on Felicia and one another (Granovetter, 1973, 1983).

Additionally, the high school mathematics chair's circle also has a link that 

connects directly to the state mathematics department. The manner in which the high 

school mathematics chairpersons' circle was linked directly to the state department means 

that Felicia is not the high school mathematics chairpersons' only access to state 

department information and resources. It shows how the chairpersons' are given 

autonomy to gather information from the state department o f education because Felicia 

redistributed some of her leadership power and authority to them (Lambert, 1998; Harris 

& Lambert, 2003; Spillane, 2006). In fact, the majority of the high school mathematics 

chairpersons are on the state department o f education's list serve to get the latest 

mathematics information by email. Communicating with the state department directly 

gives Felicia's strong ties (Granovetter, 1973,1983) sustained and appropriately-timed 

support. The high school mathematics chairpersons' direct link to the state department 

does not make it a weak link for the high school mathematics teachers. Teachers are



93

encouraged to connect with the website to find out the latest updates on CCSS (CCSSI, 

2012a) implementation any time they like.

High school mathematics chairpersons. The mathematics chairpersons are 

instrumental to implementing any district-wide mathematics reform, including the 

Common Core State Standards (CCSSI, 2012c). They also serve as the best connection 

to understanding the effectiveness of how the implementation is going due to their 

proximity and reciprocal relationship. Here, Felicia used distributed leadership (Spillane, 

2006) to provide the school leaders some autonomy. A distributed leadership perspective 

recognizes that there are multiple leaders, so leadership activities are widely shared 

within and between organizations (Harris & Spillane, 2008). The connection between 

Felicia and the high school mathematics chairs represent an interdependence of the 

district and the high schools. It also shows how the activity of learning and teaching new 

mathematics standards is distributed in the interactive web of actors (Felicia and math 

teachers), artifacts (unit and lesson plans and performance tasks) and the situation (high 

school mathematics standards implementation) (Spillane, Halverson, & Diamond, 2004).

Mathematics chair meeting agendas, articles from mathematics journals, various 

handouts, and the district mathematics professional learning calendar revealed that the 

group met monthly to discuss some of the following: Common Core State Standards 

(CCSSI, 2012c) updates; mathematics course requirements; combined professional 

learning sessions for math and science chairs; STEM program certification draft rubric 

for high school; textbooks and technological resources; information about high school 

credit in middle school; and a designated online networking page through Edmodo.com
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(2013) just for them. When asked about the influence of the mathematics chairpersons to 

the district's mathematics implementation plan, Felicia stated:

The mathematics chairs hold a key role in the district mathematics program. They 

are the school’s liaisons to the district office. I meet with them regularly and use 

our relationship as a channel for information to and from the school. These 

individuals are critical, and we are generally very close as a core group, (personal 

communication, March 14,2013)

The high school mathematics meetings were where Felicia and chairpersons filled 

in structural holes (Burt, 2000, 2004) by transferring best practices from different 

schools. It takes an effective leader who understands the issues of each and every school 

to synthesize, articulate, and facilitate the good ideas all the district's mathematics 

teachers have (Burt, 2004). It can be done by Felicia or any number of the high school 

mathematics chairpersons. The activities of the high school mathematics chairpersons' 

meetings, face-to-face and online, serve as social influence interactions (Spillane, 2006). 

Their engagement influences the motivation, knowledge', and practice o f one another in 

order to implement the Common Core State Standards (Spillane, 2006). Consequently, 

curriculum leadership does not rest solely with the district mathematics curriculum 

leader, but is stretched over the social and situational contexts of each school the chairs 

lead (Spillane, Halverson, & Diamond, 2004).

For example, Felicia discussed with the high school mathematics chairs the 

intricacies of eighth graders earning credit for a high school math course (high school 

credit in middle school guidelines, February 11,2013). Middle school students who take 

the ninth grade math class must pass the class and the state assessment. The class grade
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is not included in the state's scholarship grade point average calculation. Students will 

receive a pass or fail grade. Students who fail the class have the option to retake the 

course again as ninth graders under the following three circumstances: they decide to not 

take the End-of-Course-Test (EOCT) (thus not earning credit); they fail the EOCT and 

the district's criteria for the course (thus not earning credit); or the student withdraws 

from the course.

After the reviewing the guidelines, Felicia admonished, "Teachers should know 

early enough if their students will take the EOCT based on their formative assessments." 

She added, "Struggling students can withdraw from the course, but they cannot take it 

again just to get credit." Then, Felicia provided a scenario. "Some eighth graders may 

say on May 14th [2013] I don't want to take the EOCT." She told teachers that the 

students have to take the EOCT. If the students fail the assessment, then they will have 

to take the course again in ninth grade. This observation showed that high school 

mathematics chairpersons' are trusted and expected to prevent issues with promotion and 

retention early by communicating with their teachers about struggles students are having 

with learning on a regular basis (Spillane, 2006).

District math support team. Felicia had also assembled a district math support 

team (see Figure 4). The support team members consist of three practicing teachers who 

work with high school teachers (specifically ninth grade teachers) and are assigned a 

geographical area of the district. Each member has her own expertise. One works in an 

alternative educational setting; the other in a virtual school environment; and the last one 

teaches in a traditional high school setting. The district math support team is a 

homophily tie (Granovetter, 1973, 1983) that works in close proximity with Felicia on
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improving mathematics teaching and learning. The team was built to provide consistent 

support along with Felicia and the high school mathematics chairpersons in curriculum 

planning; collaboration, professional learning, and content development necessary for an 

effective transition to Common Core State Standards (Spillane, 2006).

Felicia's use of distributed leadership gives mathematics teaching and learning 

momentum to manage top-down educational mandates (Lambert, 1998). Felicia used the 

expertise o f the district math support teachers, her strong ties, and recognized that their 

roles as instigators and agents of change can help confront the limitations of top-down 

reform (Harris & Lambert, 2003). Continuous, math specific support is available before 

and after school, on Saturdays, and during the summer as schools the district math 

support team serves deem necessary.

Felicia and Strong Ties Worked As a Community of Practice

Effective professional development is intensive, ongoing, and connected to 

practice; focuses on the teaching and learning of specific academic content; is connected 

to other school initiatives; and builds strong working relationships among teachers 

(Darling-Hammond, Wei, Andree, Richardson, & Orphanos, 2009). Teachers are social 

beings and often learn from each other and borrow each others' ideas. Learning in a 

community of practice (Wenger, 1998,2009), as group of people who have a shared 

interest or goal, is a typical characteristic of Felicia's network. Felicia is connected 

Anderson High School, Broward High School, and middle school mathematics teachers 

to provide support, professional learning, observe teaching, and give feedback to them as 

a Coordinate Algebra Cohort (observation, February 12, 2013).



97

Burt (2000,2004) believed that networks do not act; they are the context for 

action. Therefore, a cohort that situates professional learning (Lave & Wenger, 1991) in 

mathematical content is one of the best ways to improve the pedagogy (Loucks-Horsley, 

Love, Stiles, Mundry, and Hewson, 2003). Mathematics professional learning in the 

cohort is tied to what teachers can actually implement in their classrooms (Herrera,

2000). As a result, the Coordinate Algebra Cohort is the context in which each 

participant learned how to better teach algebra to improve the likelihood that middle 

school students are prepared to meet the challenges of higher level mathematics content 

(Burt, 2004).

Exchange. When the Cohort met, the CCSS (CCSSI, 2012c) and mathematics 

curriculum discussions moved across individuals and schools. The flexible grouping of 

members allowed teachers to gain different perspectives of the reform; pedagogical and 

assessment issues; and promotion and retention issues (Coleman, 1998; Hargreaves,

2003; Nahapiet & Ghoshal, 1998; Stewart, 1997). The Coordinate Algebra Cohort is a 

strong tie (Granovetter, 1973,1983) with established norms for interaction (Cobum & 

Russell, 2008). Capital in this closed (Coleman, 1998) network is built by sharing 

content expertise (Stewart, 1997) and keeping a high level of obligation, expectation, and 

reciprocity. Schools that participated in the Coordinate Algebra Cohort benefitted from 

becoming aware of interests and difficulties experienced in each school and 

communicating those difficulties to get helping resolving them (Burt, 2004).

For example, the Cohort (February 12,2013) shared resources and discussed 

various topics relevant to teaching algebra and helping students be successful in high 

school mathematics classes. One high school mathematics teacher took a state's
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was 140 pages and boiled both of them down to 25 pages. That teacher posted the study 

guide she created on the Edmodo (2013) page Felicia created for the Coordinate Algebra 

Cohort. Edmodo.com (2013) is a social media website keeps the Cohort connected as it 

provides a rich interactive environment for professional learning (Lightle, 2010, Rainie & 

Wellman, 2012). I collected a document from Felicia that has all the access codes to the 

mathematics online courses and target audiences. On that document, it opened with 

"Teachers, we have created a professional networking page to make it easy for you to 

collaborate with other mathematics teachers throughout the district." This group 

experienced coalition, exchange, and dependency in the manner Wellman (1983) 

advocated, as a collective. When one member created an artifact, the entire network 

benefitted. The result is that teacher becomes a dependable expert who provides things 

the cohort needs (Blau, 1964; Emerson, 1976; Wellman, 1983).

Mathematics professional learning. Knowledge is a matter o f competence in 

valued enterprises as well as the participation of those enterprises (Wenger, 1998, 2009). 

The Coordinate Algebra Cohort provided effective mathematics professional 

development to improve teaching based on what the district and the state needed to 

improve student performance in algebra (Koellner, Jacobs, & Borko, 2011). DuFour 

(2011) suggested school leaders require and structure meaningful and relevant teamwork. 

Felicia has done that for the Coordinate Algebra Cohort.

To illustrate, Felicia discussed at the Coordinate Algebra Cohort meeting 

(February 12, 2013) how Coordinate Algebra Math I in middle school is equivalent to 

Coordinate Algebra Math I in high school as a core math credit. Felicia presented in the
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meeting several Venn diagrams representing concepts from eighth grade mathematical 

state standards and the coordinate algebra concepts (8th grade vs. 9th grade state 

standards Venn diagram, February 12,2013). The eighth grade functions standards 

required students to define, evaluate, and compare function and use functions to model 

relationships between quantities. The Coordinate Algebra standards required students to 

understand function notation; applications of functions; representations of functions, and 

compositions of functions.

Concepts that fell in the overlapping section of the Venn diagram are as follows: 

the definition of a function; multiple representations of functions (table, graph, and 

equation); rate of change; and interpretation of relationships between variable using 

graphical models. What made this discussion important? Eighth grade students taking 

Coordinate Algebra have to get enough instruction in order to pass two state assessments: 

the criterion-referenced competency test (CRCT), an eighth grade assessment, and the 

End-of-Course-Test (EOCT), a ninth grade assessment. It is important that an eighth 

grader preparing to pass the EOCT is not put in danger of failing the CRCT (which is 

required for promotion to high school). Now, the entire cohort can hold each other 

responsible for making sure Coordinate Algebra students are prepared for both 

assessments when they review common lesson and unit plans and formative assessments 

(Coleman, 1998; Lave & Wenger, 1991). Monitoring the vertical alignment of 

mathematical content, instruction, and assessments as a strong tie multiplies the 

probability that more students will experience success on both assessments and be better 

prepared for the rigorous high school mathematics content.
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Collaborative problem-solving. Although one of the best ways to improve 

pedagogy is to participate in content-driven professional learning, it means nothing 

without including student learning issues (Loucks-Horsley, Love, Stiles, Mundry, and 

Hewson, 2003). A passionate (and unplanned) discussion developed during the 

Coordinate Algebra meeting around the difficulty of motivating students in Math I 

Support classes (February, 12,2013). Several high school math teachers expressed that 

students who were close to passing the 8th grade CRCT deserve to have math support, 

but students who scored below 789 are not considered bubble students (students who 

scored 790-799) and should not have been placed in ninth grade. Teachers believed 

eighth graders placed in ninth grade are being set up to fail the EOCT. Furthermore, 

teachers said students who passed the CRCT with scores of 800-810 resent being in Math 

I Support, although they are considered bubble students, because they passed the CRCT. 

There are also some high school seniors who are still in Math II (a tenth grade math 

class).

Communities of practice (Wenger, 1998, 2009) work together to try to solve 

problems they share. The high school teachers explained that they have been 

collaborating with middle school teachers to better prepare eighth graders for the rigor of 

higher levels o f mathematics. At this meeting, suggestions were thrown out such as 

creating an 8 1/2 grade to help students pass the CRCT and putting all special education 

students together for Math I Support. One viable option came from learning that some of 

the high school teachers had rescheduled struggling students in Math I Support with 

different instructors so that they did not serve the students twice. The teachers thought
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that the struggling students may be motivated by another instructor or that a new 

instructor could provide a fresh perspective.

Summary of Strong Ties

Felicia's strong ties utilized their own know-how, co-constructed knowledge 

together, learned with one another, from one another, and on behalf of others (Lave & 

Wenger, 1991; McCormick, Fox, Carmichael, & Procter, 2011; Wenger, 1998). They 

had little opportunity for isolation (Flinders, 1998; Goodlad, 1984; Herrera, 2000). 

Spending a considerable amount of time together doing the right work builds 

interconnectedness and interdependence (Burt, 1992). Felicia's network has the social 

solidarity (Durkheim, 1895; Moody & White, 2003) that districts need to monitor, 

manage, and evaluate teaching and learning. As a district leader with a great deal of 

influence, Felicia is responsible for communicating how all students will be taught 

mathematics (Elmore & Burney, 2007; Hightower, 2002; Murphy & Hallinger, 1988; 

Togneri & Anderson, 2003). Collaborating with other district curriculum leaders helped 

Felicia speak on teaching and learning with a unified voice.

In the strong ties realm of the network, Felicia advanced the implementation of 

not only the Common Core State Standards (2012), but also responsibility and autonomy 

by using distributed leadership (Spillane, 2006). Felicia also brought a culture of 

collaboration (Lambert, 1998) to the school district's mathematics community. She 

hosted teachers as they exchanged information and worked on new tasks in communities 

of practice (Lave & Wenger, 1991; Wenger, 1998). Felicia's network, while concerned 

about effectively implementing new mathematics standards, did not forget that standards 

are not more important than the students who have to meet them.
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If the strong ties were the only type of ties in Felicia's network, she would have 

limited access to innovation. Fortunately, Felicia does have weak ties in her network that 

assist her in the Common Core State Standards implementation (CCSSI, 2012c). The 

next section will discuss how weak ties help Felicia advance the implementation of the 

high school mathematics Common Core State Standards (CCSSI, 2012c) and improve the 

teaching and learning of mathematics overall in her school district.

Felicia's Weak Ties: Independence and Innovation

Weak ties are casual relationships that make fewer contacts and the level of 

interdependency is low, but still mutually beneficial (Granovetter, 1973,1983). Weak 

ties are loosely-knitted networks (Granovetter, 1973,1983,1985,1992). The casual 

contacts means reduced time spent together and lower levels of cohesion, mutual 

confidence, and reciprocity. The interconnectedness and interdependence result in low 

redundancy o f information and more opportunities for innovation (Burt, 1992). With 

fewer contacts and more innovation, verifying information becomes problematic. In the 

weak tie realm, ties have a great deal of independence. There are fewer established 

norms of behavior and obligation and expectation are low priorities (Granovetter, 1973, 

1973, 1985,1992).

Social solidarity (Moody & White, 2003) is either less elemental to membership 

in certain weak ties organizations or not at all required. Collective theories, traditions, 

rituals, and practices may still exist in some of the organizations, but online communities 

may not have or may be just developing their traditions and practices (Durkheim, 1895; 

Moody & White, 2003). Consequently, removal o f certain members and addition o f new
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members does not dismantle the network, although it may change the tenor of its 

conversations (Moody & White, 2003).

Figure 3. Felicia and the State Dept, of Education and its Mathematics 

Department.

Granovetter (1973,1983, 1985,1992) and other network theorists (Burt, 2004; Daly, 

2010; McCormick et al., 2011; Rainie & Wellman, 2012; Wellman, 1983) explained that 

the casual acquaintance at the annual meeting could bring more new information to a 

network than someone in the network who rarely works or travels outside of it. Felicia 

can travel to where innovation is or it can come to her. Also, weak ties may serve as 

brokers (Burt, 1992; Burt, 2000) who carry information from one entity to another. As a 

result, flexibility and independence earn weak tie connections considerable reverence 

(Granovetter, 1973, 1983,1985, 1992; Wellman, 1983; Burt, 1992, 2000). The following
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sections examine how Felicia exploited weak ties to advance implementation o f Common 

Core State Standards (CCSSI, 2012c).

Felicia's weak tie served as a broker. The state department o f education and its 

mathematics department are weak ties (Granovetter, 1973,1983,1985,1992) in Felicia's 

network (see Figure 3). The ties help Felicia with CCSS implementation and 

mathematics reform. Felicia drew the state department of education and its mathematics 

department in a top-down position. Qualitative analysis o f networks allows for relaxed 

interpretation o f position in a network and the role and prestige it brings (McCormick et 

al., 2011). The most appropriate label for the state's mathematics department is broker 

(Burt, 1992,2000), an entity that provides social and intellectual capital to other 

communities of practice (Wenger, 1998,2009). Miller (2007) sees brokers as agents with 

credibility; being knowledgeable, with significant social and personal skills; and the 

ability to move freely and flexibly (McCormick et al., 2011). In the case o f Felicia's 

network, Felicia's school district and the state department of education are the two 

communities of practice (Wenger, 1998,2009) that are brokered by the state's 

mathematics department. The broker has provided social capital in two forms: 

relationships and resources.

The state's department of education oversees public education throughout the state 

and provides rigorous curriculum and relevant standards and instructional resources (state 

website, 2013). Being in the state department of education gives the broker, the state's 

mathematics department, a "vision advantage" (Burt, 2000; McCormick et al., 2011) to 

new policies. The state's mathematics department, then, is in the best position to give 

Felicia guidance concerning high school mathematics standards implementation.
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Included in the data collection was a state department of education document listing all of 

the new high school mathematics state standards (grades 9-12). The document has a 

curriculum map with first and second semester concept units delineated. Each unit 

includes Standards for Mathematical Practice (CCSSI, 2012c) and skills to maintain as 

teachers teach and students leam concepts from prior units.

The broker also brings its own capital as the expert on mathematics requirements 

needed for graduation. Felicia, during a high school mathematics chair meeting, 

reviewed the state department of education's draft of the high school graduation 

requirements for students enrolling in the ninth grade for the first time in 2013-2014. The 

document stated that four units of credit in mathematics are required of all students. In 

more detail, the document listed the courses as follows: full unit credits in Coordinate 

Algebra, Analytic Geometry, Advanced Algebra, or their equivalents. Courses needed to 

complete four units of credits in mathematics must be selected from a list of state- 

approved high school and/or dual enrollment courses. Additionally, the state department 

of mathematics has developed Common Core State Standards webinars for educators. 

Felicia used those webinars as professional learning tools for teachers in the district all 

year long. Mathematics coordinators at the state department and Felicia have formed 

enough of a relationship that they at least email each other.

Burt (1998,2000) holds brokers in high regard, but rarely are brokers discussed in 

social networking literature (McCormick et al., 2011). A review of leadership literature 

by Miller (2007) identified brokering as "boundaiy -spanning leadership" (McCormick et 

al., 2011). It is an apt title, since the state's mathematics department often moves 

information and resources outside of the state's department of education boundary and
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that information enters into Felicia's work as a district mathematics leader through 

professional learning. Brokering practices emerged as a key element in the development 

of collaborative professional learning, however, it would be faulty to expect a broker to 

be or do more than provide a catalyst for a leader like Felicia to design district-focused 

professional learning (McCormick et al., 2011).

Felicia collaborated with weak ties to fuel ccss implementation. To advance 

the implementation o f new mathematics standards, Felicia connected with the finance, 

human resources, transportation, technology, and administrative departments. Felicia 

drew a circle around all o f the other district leaders and linked that circle to learning and 

leadership department, but positioned it off to the left of her, away from her strong ties

Figure 7. This figure illustrates how Felicia connected to District Leaders outside of the 

Leadership and Learning Dept.
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(see Figure 7). As weak ties, Felicia contacted the aforementioned departments only as 

needed. The proximity o f the tie is close because most of those departments are housed 

in the same building where Felicia has an office, but because the departments are not 

constantly focused on standard implementation or mathematics issues, homophily is low. 

Collaborations with the weak ties are rare; this tie aided Felicia best in the execution of 

some district responsibilities (Elmore, 2000; Togneri & Anderson, 2003).

For example, in the high school mathematics chairpersons' folder was a list of 

replacement costs of the secondary mathematics textbooks. Instructional materials are 

very important to implementing any new curricular, instructional, and assessment 

reforms. Felicia worked closely with the finance department on selecting materials and 

maintaining a budget. Students are responsible for lost, stolen, and damaged textbooks. 

When students withdraw, textbooks stay in the schools where they were bought. Only 

Math I and Math II textbooks go with the students if  they transfer from one school to 

another. It is Felicia's responsibility to communicate that to at least the high school 

mathematics chairpersons and principals. The school leaders, in turn, communicate to 

their teachers how to handle textbooks.

Standards implementation is a multi-dimensional enterprise; Felicia cannot do it 

alone. Besides, her weak ties have expertise and control over those departments; Felicia 

does not (Coleman, 1998; Hargreaves, 2003). Felicia and her strong ties have taken 

several trips to visit STEM schools. As a result, she is in contact with the transportation 

department. More technology services were provided to schools due to funding several 

schools received from the district and several school improvement grants to purchase 

tools such items as interactive white boards and top-of-the-line graphing calculators.
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Felicia has also worked with human resources staff to assist in interviewing and hiring of 

mathematics teachers. Although Felicia used each one of the ties in the district less often, 

they are an asset to the network and standards implementation nonetheless.

Figure 8. Felicia is connected to Outside Resources such as the regional education 

service agency and a state university.

Peripherally-Positioned W eak Ties Provided Professional Learning. Weak 

ties provided necessary professional learning and resources for Common Core State 

Standards implementation (CCSSI, 2012c) and other mathematics curriculum issues 

(Burt, 2004). In fact, every weak tie drawn as an outside resource (Figure 8) had 

addressed elements of the initiative in conferences and on their websites (Loucks- 

Horsley, Love, Stiles, Mundry, & Hewson, 2003). Felicia and some of the other strong 

ties have attended many workshops. Since the outside resources are peripheral 

connections, they are not formal leaders in her network (Granovetter, 1973, 1983,1985,
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1992). Felicia has, however, joined their memberships; participated as a facilitator; and 

served on committees. Since opinions and behavior tend to be more homogeneous within 

than between groups, Felicia benefitted from connecting with across districts and groups 

familiar with alternative ways of thinking about mathematics (Burt, 2004; Simmel, 1955). 

Felicia's outside resources are represented by a discussion of two major mathematics 

influences on the network.

Regional educational service agency. Felicia and several high school 

mathematics teachers are members of a Regional Educational Service Agency's (RESA) 

high school mathematics consortium (Wenger, 1998,2009; Lave & Wenger, 1991).

Eight school systems including the one in which Felicia works participates. Although not 

a formal group that mandates attendance, the RESA is a reform, expertise, proximity, and 

homophily connection (Granovetter, 1973,1983, 1985,1992). ManyofRESA's 

discussions focus on the high school mathematics CCSSI (2012c). Everyone who attends 

the consortium currently teaches high school mathematics; even the facilitators, although 

they are now RESA employees, previously taught high school mathematics courses. The 

agency is close by, just a school district away, from the district in which Felicia works. 

Everyone in the consortium loves learning and teaching mathematics, but also wants help 

with the CCSSI (2012c).

Teachers from Felicia's district and seven other districts attended the monthly 

meeting (observation, February 11,2012). The district paid for the substitute teachers, but 

teachers do not receive professional learning credit from the state. Because meetings are 

voluntary, each month the consortium can look different. Consequently, eight different 

district mathematics teachers contribute various opinions about pedagogy, reform,
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experiencing scheduling conflicts, and foster competition (Burt, 2000,2004; Simmel, 

1955; Wellman, 1993). The teachers received state department of education updates and 

shared other resources they brought to the meeting. The teachers focused on unit 

planning (high school math consortium agenda, February 11,2013). During unit 

planning, teachers from same and different schools joined up to wrote unit plans. High 

School A teachers, for instance, worked on a unit plan for conics (Wenger, 1998,2000; 

Lave & Wenger, 1991). The consortium also reviewed common assessments and had an 

EOCT preparation review that included looking at the domain weights. This connection, 

although a weak one, is highly valued by Felicia and the high school mathematics 

teachers.

National council o f  teachers o f  mathematics. The National Council of Teachers 

of Mathematics (NCTM, 2013a) is a weak tie to which Felicia connected for CCSS 

implementation (CCSSI, 2012c) support and mathematics expertise (see Figure 8).

Felicia was a member o f the homophily organization (Granovetter 1973,1983,1985, 

1992). On its website, NCTM (2013b, 2013) stated that the standards for high school 

students are ambitious; teachers will need extended and sustained professional 

development and a large degree of administrative support. With the help of professional 

mathematics organization such as NCTM (2013a), Felicia, along with her high school 

mathematics chairpersons, has provided that necessary extended and sustained 

professional development and administrative support (DuFour, DuFour, Eaker, & 

Karhanek, 2004). Felicia appreciated the important role that NCTM (1989) has played 

historically in mathematics reform. Felicia used articles from NCTM's Mathematics 

Teacher (NCTM, 2013c) magazine during high school mathematics chairpersons'
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meetings and professional development throughout the district. The articles helped 

Felicia build intellectual and social capital (Coleman, 1998; Nahapiet & Ghoshal, 1998; 

Hargreaves, 2003). Knowledge increases when educators have opportunities to 

collaborate and share information (Wenger, 1998,2009; Lave & Wenger, 1991).

The articles have helped Felicia engage teachers in dialogues about mathematical 

content, deepening mathematical understanding and linking research to practice (NCTM, 

2013c). For example, articles such as "Thinking like a Mathematician" (Weiss & Moore- 

Russo, 2012) (professional learning document, January 17,2013), discussed how 

important it is for teachers to engage students in mathematical activities that require 

flexible mathematical thinking. Mathematics instruction should include problem-posing 

because it is a prominent feature not only of mathematical activity, but also features 

heavily in inquiry-oriented instruction (Weiss & Moore-Russo, 2012; Silver, 1994). 

Mathematical Lens is a section featured in Mathematics Teacher (NCTM, 2012) that uses 

photographs as a springboard for mathematical inquiry. Felicia used one o f the articles, 

"Mathematics in the London Eye" (Thomas & Gitonga, 2012) during professional 

learning (January 17,2012); it discussed how London's Ferris wheel can be used to pose 

questions about circumference, speed, arc distance, and other mathematical concepts in 

association with a picture of it.

NCTM (1989) has been instrumental in guiding mathematics reform for decades. 

Felicia appreciated the important role that NCTM (1989) has played historically in 

mathematics reform. In the interview (March 14, 2013), Felicia expressed that NCTM's 

1989 guidance documents, the content standards and the process standards, influenced 

the state standards changes in 2005 and its philosophy that teachers should begin to think
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about mathematics as a coherent whole with integrated concepts embedded throughout 

the years (K-12) instead o f as segregated parts (personal communication, March 14, 

2013). Although a weak tie, Felicia values NCTM’s (2013a, 2013b, 2013c, 2013d) 

reform effort support and mathematics expertise necessary for Common Core State 

Standards implementation.

Figure 9. This figure illustrates Felicia's connection to Community Members.

Felicia communicated with community members. Felicia advanced the CCSS 

implementation by keeping community members informed of mathematics standards 

implementation progress (see Figure 9). Community members are weaker ties best made 

because o f proximity (Granovetter, 1973,1983,1985,1992) to business leaders in the 

area who depend on the district to produce career-ready workers. Felicia also has a 

homophily connection to parents because they care about the same thing she does: 

helping students become academically successful (Granovetter, 1973,1983,1985,1992).
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The community members circle is connected to the learning and leadership department 

(see Figures 2 and 9). Schools are political entities and should expect their work to be 

examined by the community (Elmore, 1993). As was mentioned earlier, Felicia has great 

influence on many groups, including parents and community members (Elmore &

Burney, 2007; Hightower, 2002; Murphy & Hallinger, 1988; Togneri & Anderson, 2003).

No specific community members were mentioned in the interview, but Felicia is 

responsible for community partnerships as related to mathematics grades K-12 (personal 

communication, March 14,2013). As one of STEM coordinators in the district, Felicia 

feels especially responsible for increasing the STEM presence in the school system and 

the community (personal communication, March 14,2013). Posted on Felicia's website 

are numerous resources for parent use such as the following: a video about the Common 

Core States Standards Initiative (CCSSI, 2012a); curriculum maps and units for each 

grade level; and other helpful websites. The district mathematics professional learning 

calendar included a meeting for instructional assistant principals, high school counselors, 

and graduation coaches to learn about graduation waivers. No other indicators of 

community communication were found.

Summary of Weak Ties

Felicia's network enjoyed the privilege of casual contacts, innovation, and 

independence and used it to advance the implementation of the high school mathematics 

Common Core State Standards (CCSSI, 2012c). Weak ties provide the innovation and 

influence to networks without mandating formal membership (Granovetter, 1973,1983, 

1985, 1992). Mere acquaintances provided considerable social and intellectual capital 

(Coleman, 1998; Hargreaves, 2003; Daly, 2010) that fill in the holes in Felicia's network
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(Burt, 2000,2004). Several network members can function as brokers o f new 

knowledge, experiences, and resources; it is interesting that an agent o f the state 

department of education is a broker in Felicia's network. Peripheral network members 

should not be disregarded. Although there is a lowering of obligations and expectation of 

exchange, they may still provide the best resources at the most opportune times without a 

worry about reciprocation (Emerson, 1976; Wellman, 1983).

Weak ties bring balance to a network. Who else will challenge theories, 

traditions, rituals, and practices that strong ties deem sacred? Membership in a collective 

brings prestige, position, and influence (McCormick et al., 2011). Weak ties, on the other 

hand, allow people to be less concerned with what may happen if they leave the coalition 

or hold contrasting points of view. That is why weak ties hold incredible, invisible 

power.

Felicia's Absent Ties: Inclusive Influences

Absent ties are mere acquaintances that provide information and innovation 

without forming a formal relationships or interdependence (Granovetter, 1973, 1983). 

There are so many benefits associated with learning with and from absent ties. 

Collaborative learning is vigorously encouraged because teachers' professional 

communities influence their interpretations and implementation of new policy (Daly, 

2010). However, there are times when teachers desire opportunities to learn alone or 

with a small group of friends. Professional learning with absent ties means that educators 

do not have to obligate themselves to overly-restrictive membership norms of behavior, 

obligations, and expectations as required in communities of practice and in professional 

learning communities (Coleman, 1988; DuFour et al., 2004; Wenger, 1998; 2009).
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Teachers have grown tired of contrived collegiality: compulsory, 

administratively-regulated, and implementation-oriented professional learning 

(Hargreaves, 1991). Teachers have also grown tired o f forced autonomy (Skott, 2004). 

Forced autonomy (Skott, 2004) occurs when expected classroom practices and learning 

outcomes are formulated outside the classroom (usually by educational reformers who do 

not teach). The reformers do not provide any well-defined methods for the teachers to 

carry out the expected reform or they only give vague hints as to what kind of practice a 

certain situation may require (Skott, 2004).

Instead of isolating themselves (Goodlad, 1984; Flinders, 1988; Herrera, 2000), 

teachers learn with people and groups o f their own choosing on social media (Lightle, 

2010). Web 2.0 tools allow learners to create new mathematics materials, discuss current 

mathematics issues, and build online educational networks around shared interests. Their 

homophily connections can have passions for teaching and learning mathematics (Daly, 

2010). Mathematics educators have access to more diverse perspectives about 

educational reform.

Felicia has an Inclusionary Perspective to Standards Implementation

The right leadership builds an inclusionary perspective to help teachers find 

balance. In Felicia's network, weak ties may be university mathematics educators, K-12 

mathematics teachers, and math enthusiasts from other countries. Felicia connected with 

homophily, reform effort, and expertise weak ties (Granovetter, 1973,1983,1985,1992; 

Daly, 2010) via Twitter (2013), a real-time information network that connects people to 

the latest stories, ideas, opinions and news based on topics which they have common 

interests, to advance the implementation of the Common Core State Standards (CCSSI,
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2012c) for high school mathematics (see Figure 10). Online networking gives Felicia 

connections to mathematics resources that matter without having to meet face-to-face on 

a consistent basis in an organized way (Flinders, 1988; Skott, 2004).

Figure 10. Felicia has Twitter (2013) as an absent tie in her network.

Twitter feeds, websites, and blogs. Felicia has a networking feed under the 

district's name from which she principally follows mathematics resources; she also has 

two personal Twitter (2013) feeds. Felicia follows approximately 1,381 mathematics 

resources combined (April 27,2013). Rainie and Wellman (2012) would definitely 

consider Felicia a "networked individual", someone who uses the internet, mobile 

phones, and online social networks to keep information at her fingertips, and acts on her 

resources, empowering her own expertise (Rainie & Wellman, 2012). Felicia can get 

advice on how to be a better leader, mathematics educator, and standards implementation 

planner from numerous sources 24 hours a day.
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Several of the resources Felicia followed are prominent mathematics educators, 

state and national math organizations, and state and federal educational agencies. Other 

ties are mathematics teachers inside and outside o f her district. Additionally, she is 

connected to several people who just love math. Felicia follows principally mathematics 

resources on the district Twitter (2013) feed. Deciding who she would like to teach and 

learn from gives Felicia collegiality and control (Rainie & Wellman, 2012). Here is a 

closer look at a small sampling o f Twitter (2013) connections that help Felicia with the 

high school mathematics Common Core State Standards (CCSSI, 2012c) implementation.

The state's department of education, the state's superintendent of schools, 

and the united states department of education. Three of Felicia's ties that share 

valuable reform and expertise information are the state's department of education, the 

state's superintendent of schools, and the United States o f America's Department of 

Education. Included on the websites and Twitter messages are information for teachers 

about curriculum, state standards, professional development, certification, and testing.

To advance the implementation of the CCSS (2012c) for high school mathematics,

Felicia took advantage of her relationships with the state's mathematics assistant director 

and lead mathematics program specialist (email communication, July 24, 2012). Other 

resources this connection provided are state standards documents by courses and grade 

levels and information for parents and students.

Although the Common Core State Standards Initiative is not led by the United 

States Department o f Education, the initiative gets support from two o f Felicia's ties: the 

U. S. Department of Education (usedgov, 2013) and specifically, Arne Duncan, who 

serves as the United States Secretary of Education (ameduncan, 2013). Felicia follows
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the Council of Chief State School Officers (CCSSO, 2013). CCSSO (2012) and the 

National Governors Association Center for Best Practices, governors and state 

commissioners o f education from across the country, have joined a state-led process to 

develop a common core of state standards in English-language arts and mathematics for 

grades K-12. Partnership for Assessment of Readiness for College and Careers (PARCC) 

(PARCCPlace, 2013) is developing Common Core assessments for administration during 

the 2014-2015 school year. PARCC (PARCC, 2013) K-12 assessments mark students’ 

progress toward this goal from third grade up and provide teachers with timely 

information to inform instruction and provide student support. Smarter Balanced 

(SmarterBalanced, 2013) is a state-led consortium that is also developing assessments 

mathematics aligned to the Common Core. The sample items reflect the expectations for 

rigorous content and application of knowledge contained in the Common Core (Smarter 

Balanced, 2013).

Mathematics educators. To advance the implementation of the high school 

mathematics standards, Felicia found mathematics expertise help from Twitter (2013) 

network members. Fennell (@SkipFennell, 2013), mathematics educator and professor, 

is one of those members who often sends messages about the Common Core State 

Standards (CCSSI, 2012a). For example, he stated in a message that “the CCSS are 

Standards; they do not define ALL of what YOU might do in mathematics, that's a 

curriculum - and that's your decision” (2013). Another network member 

@KhanAcademy (2013) has a website that houses an extensive mathematics video 

library and assessments to which students and teachers have 24 hour access. Teachers 

were encouraged to get students involved in monitoring their own progress. For
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example, this connection sent out a message about a new experiment that was designed to 

help students figure out what mathematical concepts they should be studying; quizzes 

were available in fractions, algebra, and other contents (Khan Academy, 2013).

In order to affect reform, Felicia believed building mathematical expertise must 

be enriched alongside the implementation of high school mathematics Common Core 

Standards (CCSSI, 2012c). Felicia said, "Standards alone cannot reform education; 

however, they can be helpful in ensuring that all students have a common minimum 

expectation for learning" (personal communication, March 14,2013). She added, "To 

reform education, you have to thoroughly train teachers and administrators," (personal 

communication, March 14,2013). Felicia believed her work as a mathematics leader was 

not driven by the CCSS (CCSSI, 2012a) implementation. Improving teacher quality 

(Darling-Hammond, 1999) and training school administrators on how to spot effective 

mathematics pedagogy will better reform education.

In addition to Twitter, Felicia has gained access to ties that are not proximal by 

reading their blogs. For example, Felicia felt that a homophily weak tie that she also 

followed through Twitter (2013), William McCallum, has provided significant reform 

guidance and mathematics expertise during the Common Core State Standards 

implementation. McCallum (University of Arizona, 2013) is a University Distinguished 

Professor of Mathematics and Head of the Department of Mathematics at the University 

of Arizona; he received his Ph.D. in Mathematics from Harvard University. In 2006, 

McCallum founded the Institute for Mathematics and Education at the University of 

Arizona (University of Arizona, 2013). His professional interests include arithmetical 

algebraic geometry and mathematics education; he has received grants and written
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articles, essays, and books in both areas (University of Arizona, 2013). Felicia trusts 

McCallum's reform and expertise guidance.

McCallum's expertise is not only in mathematics, but also in the Common Core 

State Standards implementation itself. In 2009-2010, he was one of the lead writers for 

the Common Core State Standards in Mathematics (University of Arizona, 2013). On his 

blog, McCallum publishes updates and reports on projects he and his team members are 

involved in to support the implementation of the Common Core State Standards in 

Mathematics (McCallum, 2013). McCallum's Illustrative Mathematics (2013) 

community includes educators dedicated to the coherent learning o f mathematics. The 

community carefully vetted resources for teachers and teacher leaders to give children an 

understanding of mathematics and skill in using Illustrative Mathematics’ techniques by 

providing expert guidance to states and districts working to improve mathematics 

education. When Felicia went to the website, she was able to find teaching and 

assessment tasks to share with her teachers. The website also invited educators to submit 

tasks for review (Illustrative Mathematics, 2013).

Popular blogger and math club. Felicia forms ties with others she perceive to 

be like herself in some manner to advance the implementation of the CCSS (2012c) for 

high school mathematics (Daly, 2010). Some homophily connections on Felicia's Twitter 

(2013) account are teachers, bloggers, organizations, and mathematics enthusiasts in the 

United States and other countries. Connections are also made based on topics discussed. 

For example, Dan Meyer (2006), a popular mathematics teacher, is currently a doctoral 

fellow at Stanford University, writes a blog, and makes inspiring videos. Dan Meyer's 

(@ddmeyer, 2013) sent a message about some of his favorite math female educators
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listed in an article. Another homophily connection, Maths Jam (mathsjam, 2013), is a 

United Kingdom-based Twitter (2013) link for self-confessed math enthusiasts. The 

organization has parties in England, the United States, India, South Africa and other 

locations where people share puzzles, games, problem, or just anything they think is cool 

or interesting (mathsjam, 2013). Both of these homophily connections know how to take 

math seriously and enjoy it. Felicia has several homophily mathematics enthusiasts links 

that enjoy math so much that they look for others who find mathematics fun.

Felicia's Twitter (2013) connections and blogs give her 24 hour access to 

information that come from other mathematics educators who are engaged in the same 

work of implementing CCSS (CCSSI, 2012c). For example, how else would Felicia gain 

access to a well-respected and prominent mathematics educator? Unless McCallum 

92013) was one of Felicia's professor or colleague, Felicia's access to someone of his ilk 

would be close to impossible, except through a textbook. Twitter (2013) feeds and blogs 

are constantly updated and that is what Felicia and other members o f her network find 

appealing about them. Having access to respected mathematics educators 24 hours a day 

helps her advance the implementation o f Common Core State Standards (CCSSI, 2012c) 

for high school mathematics.

Summary of Absent Ties

Absent ties are mere acquaintances that provide information and innovation 

without developing a formal relationships or interdependence (Granovetter, 1973,1983). 

Professional learning with absent ties means that educators do not have to obligate 

themselves to overly-restrictive membership norms of behavior, obligations, and 

expectations as required in communities of practice and in professional learning



122

communities (Coleman, 1988; DuFour et al., 2004; Wenger, 1998; 2009). Sometimes a 

chance meeting can give an educator a new perspective on an issue. Online professional 

learning through Twitter (2013), blogs, and websites gives educators the freedom to 

follow other educators because o f content expertise, reform or some other reason without 

committing themselves or someone else.

Felicia's Strong and Weak Ties: Individualized Implementation Plans

The third research question asked how do Felicia's social networking reform 

activities vary from Anderson High School (see Figure 5) to Broward High School (see 

Figure 6), two schools with similar demographics and dissimilar academic achievement. 

A close review of Felicia's network map, interview responses, and documents supports a 

finding that there is variation in Felicia's reform activities from Anderson High to 

Broward High. The high schools have similar demographics, but dissimilar academic 

achievement. The presentation of findings for this section is a comparison of both 

schools' strong and weak ties; Felicia's social networking made her a bridge to 

innovation; individualized professional learning; and mitigated an imbalance of power.

A summary of the analysis will conclude this section.
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Figure 5. Felicia is connected to Anderson High School and Middle Schools.

Figure 6. Felicia is connected to Broward High School and Middle Schools.

Background Information: Anderson High School and Broward High School

Based on similar state end-of-course-tests (EOCT), high school graduation data, 

advanced placement (AP) data results, and demographics, these two schools are often 

compared (personal communication, March 14,2013). Anderson High was perceived to
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be a better high school academically due to since students there have made adequate 

yearly progress (AYP). In the interview, Felicia stated that the district mathematics 

professional learning calendar is not based on an individual school, but targets areas of 

improvement that the entire district needs (personal communication, March 14,2013). 

Since the district mathematics professional learning calendar does not delineate specific 

reform activities for Anderson or Broward High Schools, but I have observed Felicia 

conducting professional development for both schools.

During the 2010-2011 school year, Anderson High made adequate yearly progress 

(AYP) while Broward High did not. The graduation rate and the annual measurable 

objective (AMO) for mathematics performance set by the state was 85% and 76%, 

respectively. Anderson High possessed a graduation rate of 85.2%; 79.6% of students 

met and exceeded the mathematics standards on the state assessment. The new measure 

for academic achievement is the College and Career Ready Performance Index (CCRPI,

2012). Schools were given a rating on a 100-point scale; the index is generated by 65% 

or more students participating in state testing (no subgroups set aside); all subjects are 

considered (before science and social studies were not factored in accountability rating); 

and attendance. Anderson High and Broward High have CCRPI (2012) scores of 62.8 

and 67.4, respectively. These scores were revealed approximately two months after data 

collection was terminated for this study. At the start of the study, Anderson High was 

considered the more successful school that held a more progressive view toward reform. 

Broward High, however, was considered the school that was trailing behind every other 

high school in the district. The CCRPI scores reveal something quite different.
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Currently, Anderson High is committed to transitioning into a science, 

technology, engineering, arts, and mathematics (STEAM) Academy while implementing 

the high school mathematics CCSS. Anderson High has not had this same level of 

professional learning as Broward High, and therefore, is beginning to trail behind in 

terms of standards-based instruction implementation (personal communication, March

14.2013). However, Broward, already a STEM school, is in corrective action status and 

focused on high school mathematics implementation and improving its graduation rate. 

The school improvement grant (SIG) money is being spent on such things as more 

professional development and technological resources. Broward High is radically 

transforming the school culture and mathematics teaching philosophy to be more 

standards-based and in alignment with the guidance provided by NCTM (2013) (personal 

communication, March 14,2013). Teachers have had an enormous amount of 

professional learning to help with this shift in pedagogy (personal communication, March

14.2013).

Strong and Weak Ties of Both Schools Compared

Strong ties in a network are close relationships that interact often with great 

reciprocity (Granovetter, 1973,1983). Weak ties, on the other hand, are casually 

relationships that make fewer connections and have a low level o f interdependency 

(1973, 1983). Anderson High and Broward High are strong ties in Felicia's network. As 

a district leader, she has a high level o f influence on high schools in the district (Elmore, 

2000). Felicia provided or arranged for mathematics professional development for both 

schools during the 2012-2013 school year. Felicia's was working toward improving 

district mathematics achievement by mathematics teaching better (Wu, 1999). Felicia
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stated that she has offered to both schools differentiated professional learning sessions 

based on their needs or demonstrated by data or by request (Lin, 2001); those sessions are 

not listed on the district professional learning calendar (personal communication, March

14,2013). Collaboration among high schools, in general, is highly encouraged, but only 

happened on a limited basis (personal communication, March 14,2013).

Table 1

Strong and Weak Ties o f Anderson and Broward High Schools Compared

Anderson High School Broward High School

Strong Ties

• Engaged in district-wide 
mathematics professional 
development activities

• High school dept, chairs
• District math support team
• Coordinate Algebra Cohort
• High school math consortium

Strong Ties

• Engaged district-wide mathematics 
Professional development 
activities

• High school dept, chairs
• District math support team
• Coordinate Algebra Cohort
• High school math consortium

Weak Ties

Other STEM and STEAM schools

Weak Ties 

Members of the School Improvement 

Grant (SIG) team

Both schools have Felicia as a strong tie in their networks, but Anderson and 

Broward have different weak ties. Anderson High has been spending time with other 

schools that are either interested in becoming or already are STEM schools. However, 

Broward's weak ties are members of a school improvement group that monitors how the 

school is working toward improving academic achievement. Both schools enjoyed the
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experienced the social and intellectual capital that weak ties contribute to networks 

(Granovetter, 1973,1983; Coleman, 1998; Nahapiet & Ghoshal, 1998; Hargreaves,

2003). Since the study was designed to focus solely on the network from Felicia's 

perspective, whether or not Anderson High and Broward High are each other's strong ties 

is unknown. On Felicia's map (see Figure 1), it appears that the two high school are 

socially connected to Felicia and their feeder middle schools.

Felicia served as a bridge. In “Structural Holes and Good Ideas,” Burt (2004) 

argued that social capital exists where people have an advantage because of their 

locations in the networks. People connected across groups have greater access to new 

ideas because they are basically different than what their homogenous groups would 

produce (Burt, 2004). There must be a bridge between those structural holes to get to the 

good ideas (Burt, 2004). Analysis o f Felicia's networking map revealed that she serves as 

a "broker" or bridge for Anderson High and Broward High (Burt, 2004). Her position 

(see Figure 1) in the middle of the two schools helped determine her role (Burt, 2004). 

Also instrumental in supporting that finding was the district mathematics professional 

development calendar Felicia designed to improve teacher learning. Felicia worked with 

both schools and encouraged the transfer o f best practices from each of them (Burt,

2004).

Both schools have mathematics teachers who attended the monthly high school 

mathematics consortium meetings RESA offered, a voluntary gathering for motivated 

mathematics teachers who seek support in improving pedagogy and for CCSS (2012c) 

implementation (Wenger, 1998). Felicia had highly encouraged mathematics teachers to 

attend. What is unknown from both high schools is how many teachers attend the



128

consortium meetings, which meetings they missed, what pedagogical focus was reviewed 

on the missed days, and whether or not attendees share what they have learned when they 

return to their respective schools. The RESA consortium hosts mathematics teachers 

from seven other districts. Missing meetings means lost opportunities for innovation that 

weak ties often provide (Granovetter 1973,1983; Burt, 2004).

Additionally, Felicia appeared to be the bridge to the state's mathematics 

department (see Figure 1) (Burt, 2004). As a bridge (Burt, 2004), Felicia aids in bringing 

new information to Anderson and Broward. External ties such as the state mathematics 

department and RESA would not function as well without Felicia bridging her district 

strong ties to valuable and influential weak ties (Burt, 2004; Granovetter, 1973,1983; 

McCormick et al, 2011). Felicia can only account for times she served as bridge to both 

school to provide access to district- and school-targeted support (Burt, 2004). Weak ties 

connections Anderson High and Broward High make that were not bridged by Felicia are 

out o f her control.

Individualized professional learning. In support o f Anderson High's transition 

to be become a STEAM (science, technology, engineering, arts, and mathematics) school, 

Felicia and a team of teachers visited a STEM high school outside o f her district to see 

how it operated differently from a traditionally-designed school (Elmore, 2000; Burt, 

2004; DuFour et al. 2004). Earlier in the year, Felicia attended a workshop promoted by 

the state department of education which featured four STEM certified schools and shared 

what she learned about how they work with all of the high schools (agenda, Exploring 

STEM (science, technology, engineering, and mathematics) School Designs, January 31, 

2013). Anderson High's STEAM Academy is projected to open in Fall 2013 to freshmen;
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it will be a tuition-free school within a school. The first year will focus on 40 students. 

These students are currently taking advanced mathematics courses at the feeder middle 

schools. In 2014, the Academy will include sophomores; in 2015, the academy will 

include junior; and in 2016, the Academy will include all grade levels 9-12.

Broward High had much different goals that drove its professional learning 

(DuFour et al., 2004). The school is currently using school improvement grant (SIG) 

funds to improve student achievement (Broward High's SIG Short Term Action Plan,

2011-2012). Still, Felicia's role as a district mathematics leader figured quite 

prominently in Broward's goals to create standards-based classrooms and implement high 

school mathematics Common Core State Standards (CCSSI, 2012c).

First, she worked closely with the school's mathematics coach to help him 

develop job-embedded professional learning through the state's mathematics department 

webinars (DuFour et al., 2004). Second, under Felicia's leadership and professional 

development plan, Broward High's mathematics department chair and teachers were 

continuously engaged in Common Core State Standards implementation and standards- 

based instructional trainings (district mathematics professional learning calendar, 2012-

2013). Third, Felicia engaged in instructional walkthroughs: short, non-evaluative 

classroom observations (observation, February 5, 2013). Felicia used the Common Core 

Look-fors app (CCL4s) (de los Santos, 2012) to help assess the extent to which students 

are engaged in particular elements o f the mathematical practices of the Common Core 

State Standards for mathematics. The app allowed Felicia to document and give teachers 

feedback quickly by preloading a form that listed the mathematical practices. The app 

also kept record of all the data; instructional performances of one teacher can be
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monitored over time and also compared to other teachers. After Felicia makes quick 

notations of what she saw during the observations, she can send teachers copies.

Fourth, Felicia worked with the mathematics coach all year as he analyzed data 

and ensured vertical alignment of state academic standards as required by the school 

improvement grant (SIG short term action plan, 2011-2012) (DuFour et al., 2004).

Finally, Broward High had money to purchase more resources such as top-of-the line 

graphing calculators with color touch screens. Felicia provided a special professional 

learning session with all of Broward High's teachers to help increase the teachers’ 

understanding o f how to integrate the calculators in CCSS (CCSSI, 2012) mathematics 

instruction (personal communication, March 14,2013). That professional development 

resulted in students competently using the graphing calculators for class assignments 

(observation, February 5,2013) DuFour, 2012).

Although Felicia built a professional learning calendar for district-wide reform, 

both Anderson and Broward experienced standards implementation and school-targeted 

professional learning. At any time of the year, both schools could have accessed the 

district math support team for more individualized professional learning.

Imbalance of Power. The schools experienced different academic achievement 

while serving a similar demographic. In order to understand how Anderson High and 

Broward High got to those points, Wellman (1983) suggested that the network be studied 

as a collective. It is difficult to study Felicia's entire network in the time period allowed, 

but the researcher attempted to see the network through Wellman's (1983) lens. Wellman 

(1983) advanced the idea that in order to understand how networks experience inequities; 

one must examine the network exchanges, dependencies, competition, and coalition.
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Motivations are seen through distributions o f opportunities, the unequal access to experts, 

and resources and structures themselves (Weber, 1962; Wellman, 1983).

Consider that in a small school district how difficult it must be for a struggling 

school to try to work in lock-step with every other school that is doing well. When the 

school district was young and all schools were doing well, the collective would 

experience equilibrium. But, in a climate o f top-down mandates and accountability 

schemes (McNeil, 2000), once one of the school's academic achievement drops, while it 

works to raise scores and experience balance with the rest o f the district, every other 

school that has not struggled academically is working on new initiatives, new goals. 

Although schools have access to the same professional learning, other factors must be 

examined to determine its effectiveness. Those other factors may be the amount of 

substitute teaching students experienced, teacher quality (Darling-Hammond, 1999), 

preparation of students from feeder schools, and a host of other considerations.

In Broward's case, professional learning multiplied due to the school 

improvement grant. Anderson High, feeling comfortable in its status, took on a new and 

more ambitious goal. It will open the 2013-2014 academic year as a STEAM (science, 

technology, engineering, arts, and mathematics) Academy. Broward will continue to 

work toward improving its school and test scores. Anderson will make upgrading 

technology a priority. Broward must believe the money and professional development on 

pedagogy and technology it received resulted in the College and Career Ready 

Performance Index (CCRPI) rise in 4.6 percentage points over Anderson High. The 

information access inequality determines a school's position and its behavior (Marx,
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1998; Weber, 1962; Wellman, 1983). To bring balance, Felicia and other district leaders 

must closely monitor the resources to which each school has access.

Two things should be considered due to Broward gaining an advantage over 

Anderson High as considered by the CCRPI (2012). First, since Broward is already a 

STEM school, the score may be higher because one of the STEM schools' main 

objectives is to increase knowledge acquisition as Hirsch (1987) advocated. However, 

another purported objective of STEM schools is to help students to be more adaptive. I 

do not have evidence to support that Broward is doing that. So, judging Broward's 

academic success just by the CCRPI (2012) may not be any different than what states 

were doing with AYP. Second, increased professional learning is a step in the right 

direction for any school as long as the purpose is to improve teacher quality and the 

educative experiences o f students, not just to increase test scores. I do believe the 

imbalance of power may reside in the spirit. Broward, in this small district, could be 

considered the inner city school; Anderson is located in the suburbs (Weber, 1962).

When two schools have similar demographics, but dissimilar academic success, one 

factor rarely discussed is how students, teachers, and administrators really feel about their 

school and being in corrective action status. It is worth further study.

Summary of Individualized Implementation Plans

An analysis of the data collected for this study supported a finding.that Felicia's 

social networking reform activities for Anderson and Broward High Schools are 

differentiated. Both schools participated in mathematics CCSS (CCSSI, 2012c) 

professional learning and networking activities Felicia provided for all high schools. A 

careful inspection of both schools' district continuous improvement plans, Anderson
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High's STEAM Academy plan, and Broward High's SIG short term action plan 

demonstrated how Felicia served as an important network member who provided support 

and resources for high school mathematics CCSS (2012c) implementation to both schools 

through overall district mathematics professional learning and school targeted 

professional learning.

Summary

Social network theory explained the strength of interpersonal connections and 

impacts on social mobility, organization, and cohesion. Social network theory connected 

with other theories and has been applied, slowly, in educational institutions. The network 

paradigm offered a powerful lens and methodology with which to better understand the 

patterns of relationships between individuals within, between, and among educational 

institutions (Borgatti & Ofem, 2010). Social network theory helped this researcher 

examine the structural, relational, contextual and theoretical dimensions o f one district 

leader's network who was charged to advance the implementation of the Common Core 

State Standards (CCSSI, 2012c).

Prominent researchers Granovetter (1973,1983,1985,1992); Wellman (1983); 

and Burt (2004) influenced the ways data was analyzed, contextualized, and theorized. 

Wellman (1983) stated that the most direct way to study a social structure is to analyze 

the patterns o f ties linking its members (as Granovetter (1973) tends to do), but another 

consideration is to examine normative behavior, social constraints and opportunities, and 

structural constraints. Ronald Burt (2004) recognized that opinion and behavior are more 

homogenous within than between groups, so people connected across groups are more 

familiar with alternative ways of thinking and behaving. Nahapiet and Ghouhal (1998)
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refined Granovetter's (1973,1983,1985,1992) ideas of structural and relational 

embeddedness in networks because they are concerned about the quality of the structures 

and the relationships.

Robust social networks can facilitate diffusion of knowledge, increased problem 

solving, and individual or organizational performance (Cobum, Choi, & Mata, 2010). 

Felicia's network courageously attempted to do the aforementioned through a 

structurally-sound mathematics professional development plan. The network fostered the 

building of internal and external relationships. First, Felicia's strong ties in the network 

eliminated the possibility of feeling isolated while improving mathematics teaching and 

learning. Felicia and her strong ties held on to the rituals, traditions, and routines o f the 

network so that the strong tie members could teach, learn, exchange, create ideas in a 

risk-free environment (Granovetter, 1973,1983,1985,1992). Felicia distributed 

leadership to aid in the ease of implementing new standards (Spillane, 2006). District 

leaders collaborated to assist reform in recognition that no one district leader can 

unilateral implement reform (Lambert, 1998; Mullen & Kochen, 2000). The strong ties 

worked in communities of practice (Wenger, 1998,2009) on mathematics content, 

pedagogy, and learning issues that mattered.

Second, the weak ties provided the freedom and the flexibility to challenge old 

paradigms and explore new ones. Felicia served as a bridge to weak ties to access and 

then shared innovations. Felicia's absent ties proved that mere acquaintances can have a 

power impact on teaching, learning, mathematics, and reform simultaneously or 

separately. No matter how peripheral the ties were geographically, they greatly 

contributed to conversations about teaching, learning, and reforming mathematics in
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workshops, seminars, and conference (Loucks-Horsely et al, 2003). Felicia served as a 

broker to give access to other district leaders, community members, and other 

stakeholders (Burt, 2004). Weak ties delivered on the promises of innovation and 

independence.

Third, absent ties in Felicia's network allowed teachers to move beyond 

contrived collegiality (Flinders, 1998) and forced autonomy (Skott, 2004). Teachers have 

stretched beyond the boundaries o f the schools, districts, and even their states by 

connecting with educators who love teaching, are passionate about mathematics, and the 

freedom to exchange ideas with anyone they choose, 24 hours a day. Absent ties 

contribute diverse opinions about reform. Teachers are increasingly becoming 

"networked individuals" (Rainie & Wellman, 2012).

Finally, and most important, Felicia's network helped two schools begin 

implementation of the Common Core State Standards for high school mathematics, 

directly and indirectly. Both schools were provided individualized professional learning 

based on their goals (DuFour et al, 2004). As one school struggled to experience 

academic excellence, another embarked on the transition to become a STEM school. 

Strong and weak ties came together to provide a structure for reform and the freedom to 

explore new ideas about it (Granovetter, 1973, 1983, 1985,1992).

Having so many schools all implementing new reforms simultaneously make 

balancing power and access to resources low priorities (Darling-Hammond, 1997,2010; 

McNeil, 2000; Ravitich, 2000). Felicia, a mediator in a highly politicized organization, 

holds a precarious position in the network. She appeared to balance the work of
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implementing standards and using the right drivers such as capacity-building, teamwork, 

pedagogy, and system reform to support teachers well (Fullan & Knight, 2011).

Chapter 5 includes the findings, conclusions, implications, and suggestions for 

future research, and conclusion.
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CHAPTER 5

FINDINGS, IMPLICATIONS, and CONCLUSIONS

This chapter is presented in five sections in the following order: summary of the 

study, findings, conclusions, implications, and suggestions for future research.

Summary of the Study

Curriculum reform plans expect educators to work together to improve schools, 

but they tend to work in isolation (Goodlad, 1984; Flinders, 1988). In his study, A Place 

Called School, Goodlad (1984) found that teachers operated quite autonomously, but in a 

context more of isolation than of rich professional dialogue about a plethora of 

challenging educational alternatives. Most schools, then, and now, lack a collaborative 

culture. Goodlad’s study also found that although outside resources were available, 

teachers drew upon them only a little and deemed them of limited value; the farther away 

the resource persons (federal and state offices), the less they were valued (Goodlad,

1984). However, network theory may show a different landscape o f resources for current 

teachers.

This study was conducted for the purpose o f determining whether a district 

mathematics curriculum leader's social network advanced the implementation of the high 

school mathematics Common Core State Standards (CCSS) (CCSSI, 2012c). A 

qualitative case study method of research was utilized and an interview protocol, network 

map, observations, and documents served as instruments for gathering data. The
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participant was a district-level mathematics curriculum leader who was charged with 

assisting high school mathematics teachers with implementation of the Common Core 

State Standards for high school mathematics (CCSSI, 2012c). The study was conducted 

during the school year of 2012-2013.

Researchers such as McCormick, Fox, Carmichael, and Procter (2011), Daly 

(2010), and Cobum, Choi and Mata (2010) have noticed that our entire society is 

involved in social networking based on technological influences like businesses’ use of 

computer-mediated conferencing. Electronic communities have created “network 

thinking”, a collaborative of people who work on the same projects or are concerned 

about the same issues. The lack to technology in educational organizations has made the 

idea of networking thinking a remote idea before. Now, traditional communities of 

practice have developed into networks of teachers who connect with or without 

technology to help students learn. Educational research using network theory is not vast. 

The research covers teachers, administrators, elementary schools, high schools, literacy 

and mathematics reform (Cobum et al., 2010; Cole & Weinbaum, 2010; Atteberry & 

Bryk, 2010; Penuel, Riel, Krause, & Frank, 2009; Cobum & Russell, 2008; Hite, 

Reynolds, & Hite, 2010).

The district mathematics leader worked with two non-Title I high schools that had 

similar demographics but dissimilar mathematics achievement based on standardized test 

data and graduation rates. Anderson High was making the transition from a traditional to 

STEAM (science, technology, engineering, arts, and mathematics) Academy. Broward 

High, already a STEM school, was in corrective action and had received school 

improvement funds. Anderson High and Broward High have College and Career Ready
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Performance Index (CCRPI) scores o f 62.8 and 67.4, respectively. Because both high 

schools have different concerns, it was important to interpret how Felicia's networking 

activities to advance the implementation of high school mathematics CCSS (CCSSI, 

2012c) were similar or different, based on each school’s academic situation.

The overarching research question was how do networks advance mathematics 

standards implementation?

1. How do the district mathematics curriculum leader’s strong, weak, and absent ties 

advance the Common Core State Standards (CCSSI, 2012c) high school 

mathematics implementation reform effort?

2. Why has the curriculum leader’s network been used with each tie, relationship, or 

resource (e.g., homophily, proximity, perception of expertise, reform activity, or 

other reason)(Cobum, et al, 2010)?

3. How do the curriculum leader’s social networking reform activities vary from 

school to school with similar demographics and dissimilar academic 

achievement?

During data analysis, it was determined that researched questions 1 and 2 worked 

together to provide the context and the motivation for connecting with either strong ties, 

weak ties, or absent ties to advance the implementation o f the high school mathematics 

CCSS (CCSSI, 2012c). Research questions 1 and 2 are addressed together in the 

findings. Research question 3 is addressed separately.

There are many reasons why teachers fail to collaborate. One reason comes from the 

“egg-crate” architecture o f schools that reinforces physical separation (Flinders, 1988). 

Another reason is the teaching profession experiences many demographic changes and
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teacher turnovers; isolation makes it easier for schools to replace teachers (Flinders, 

1988). Flinders (1988) noted that teachers are the victims of isolation and culpable in 

creating it. Additionally, isolation also thrives when teachers believe that being a 

professional means that they are free to do as they please. DuFour (2011) argued that 

professional does not mean autonomous. Moreover, DuFour (2011) argued that an 

individual’s desire to work in isolation does not trump the professional’s obligation to 

apply what is considered the most effective practice in his or her field. DuFour (2011) 

believes school leaders should require and structure meaningful and relevant teamwork.

My study highlighted the work o f a district mathematics curriculum leader who 

recognized that an egg-crate structure was not going to support an ambitious plan to 

implement the CCSS (CCSSI, 2012c) for high school mathematics. Instead of fostering 

or tolerating isolation, Felicia's network obligated teachers to improve pedagogy; learn 

more content; and address students' struggles with mathematics interdependently. The 

network depended on the capital of each member in it. The network was highly impacted 

by how Felicia defined leadership by teamwork, not title (Lambert, 1998). Although 

Felicia is incredibly smart, organized, and thinks deeply about how mathematics should 

be articulated in the district, her interpersonal skills enhanced all o f the other descriptions 

of her (Gardner & Laskin, 2011). Felicia encouraged and modeled professionalism by 

performing as a member of the team, not a manager of it (Gardner & Laskin, 2011).

Likewise, many schools are beginning to formally organize in professional 

learning communities (PLCs) (DuFour, DuFour, Eaker, & Karhanek, 2004) and other 

communities of practice (Wenger, 1998) to collaboratively address the needs of students 

and implement new standards. Some schools have mandated teachers work together
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(DuFour, 2011). School leaders, however, have to be careful not to contrive collegiality. 

Administratively regulated; compulsory; implementation-oriented; fixed in time and 

space; and predictable collaboration does not foster a feeling o f community (Hargreaves, 

1991,2011). Besides, reform is not a linear pursuit. Organizations are webs of non

linear feedback loops connected to other people, organizations, and environments and are 

capable of operating in states of stable and unstable equilibrium (Fullan, 2001).

In my study, every strong tie (Granovetter, 1973,1983) in Felicia's network is 

also a member of their schools' PLC (DuFour et al., 2004) so instead the network used a 

different model of professional learning and collaboration; it used a social networking 

model that included weak and absent ties (Granovetter 1973, 1983). Since the strong tie 

structure o f the network provided stability to advance implementation o f the Common 

Core State Standards (CCSSI, 2012c) for high school mathematics, network members 

were free to connect with weak ties (Granovetter, 1973,1983) to enjoy some 

independence that encouraged innovation. Furthermore, Felicia held an inclusive 

perspective toward influence; she served as a broker to many good ideas shared by absent 

ties (Burt, 2004).

Findings

The discussion of the findings will begin with a restatement o f research questions. 

The presentation of the findings will start with a brief discussion of Felicia's entire map 

(see Figure 1) in Felicia's Network: Egocentric, Organized System as a Network. The 

remainder o f the findings will be presented in the following order: Felicia's Strong Ties: 

Interdependence, Not Isolation; Felicia's Weak Ties: Independence and Innovation; 

Felicia's Absent Ties: Inclusive Influences; and Felicia's Strong and Weak Ties:



Individualized Implementation Plans. Each section will include discussions about 

advancing the implementation of the high school mathematics Common Core State 

Standards (CCSSI, 2012c) through the participant's network. Felicia's network 

capitalized on the best aspects o f each type of tie (strong, weak, or absent) to not only to 

advance the implementation o f the high school mathematics Common Core State 

Standards (CCSSI, 2012c), but also to articulate a culture of interdependence, innovation, 

and inclusion for mathematics educators in a time of reform.

Felicia's Strong Ties: Interdependence, not Isolation

The district mathematics curriculum leader’s network advanced the high school 

mathematics Common Core State Standards (CCSSI, 2012c) implementation reform 

effort by exploiting the strong ties' best characteristic: interdependence. First, the 

curriculum leader did not work in isolation; she worked interdependently with other 

curriculum leaders in the Leadership and Learning Department. The network has, as 

strong ties, a coalition of committed Leadership and Learning members that support the 

mathematics curriculum leader's efforts in implementing the new mathematics standards. 

The mathematics curriculum leader worked closely with other curriculum leaders such 

as the science coordinator to explore STEAM (science, technology, engineering, arts, 

and mathematics) school designs since many of the district's high schools have 

transitioned into STEM or STEAM schools. Although the mathematics leader can make 

many unilateral decisions about how to structure the district's CCSS mathematics 

implementation plan, the mathematics curriculum leader included other members of the 

Leadership and Learning Department. She also worked closely with other supervisors,
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including the Director, the Assistant Superintendent, the Superintendent, and the Local 

Board o f Education members to gain approval for any decisions made from her office.

Second, the mathematics curriculum leader distributed leadership to other strong 

ties in the network, such the high school mathematics chairpersons and the district math 

support team. The high school mathematics chairpersons are given some autonomy to 

make school-based decisions concerning mathematics standards implementation. The 

mathematics chairpersons' are schools' liaisons to the district office. They hold a key role 

in the district mathematics program, generally, and in the implementation of the new 

mathematics standards, specifically. The district mathematics curriculum leader met with 

them regularly and used the relationship as a channel for information to and from the 

schools. Also, the district mathematics curriculum leader was not the only way high 

school mathematics chairpersons' may access CCSS (CCSSI, 2012c) information and 

resources. High school mathematics chairpersons' were encouraged and expected to learn 

as much as they can to help their schools with the implementation of the new standards. 

Additionally, the mathematics curriculum leader created a district mathematics support 

team to help insure a successful implementation of the new standards. The three- 

member team of current mathematics teachers offered job-embedded, content-specific 

professional learning opportunities to the schools in their regions.

Third, the mathematics curriculum leader and strong ties worked as a community 

of practice (Wenger, 1998,2009) centered on shared interests and goals. For example, 

the district mathematics leader provided high and middle school mathematics teachers in 

the Coordinate Algebra Cohort instructional support and professional learning. The 

Cohort, with the mathematics leader as facilitator, engaged in many content-specific
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pedagogical and assessment discussions. Additionally, the Cohort members shared many 

resources such as teacher-designed unit plans and study guides with one another. The 

Cohort worked collaboratively to find new ways to motivate and support middle and high 

school students who struggle with math. Moreover, the district mathematics leader and 

the high school mathematics chairpersons used an online professional learning 

networking tool, Edmodo.com (2103), to collaborate. It fostered vertical and horizontal 

collaboration of mathematics teachers throughout the district.

Felicia's Weak Ties: Independence and Innovation

Weak ties have fewer contacts, benefit from the independence they have and the 

innovations they share. The district mathematics curriculum leader worked closely with 

the state department of education's mathematics department. The state's mathematics 

department served as "broker" for state department o f education and provided critical 

CCSS (CCSSI, 2012c) information and expertise. The district mathematics curriculum 

leader was in constant communication with several other mathematics coordinators; that 

relationship gave her "vision advantage" to CCSS (CCSSI, 2012c) implementation 

strategies. The state department also provided critical graduation requirement 

information centered on the earning of math credits.

Second, the district mathematics leader collaborated with the finance, human 

resources, transportation, technology, and administrative departments to fuel CCSS 

(CCSSI, 2012c) implementation. High school mathematics teachers and principals have 

taken several trips to visit STEM schools. As a result, she is in contact with the 

transportation department. More instructional technological services were provided to 

several schools due to more purchases and use of instructional technology. Felicia has
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also worked with human resources staff to assist in the interviewing and hiring of 

mathematics teachers. Although the mathematics curriculum leaders used each one of 

the ties in the district less often, they are assets to the network and standards 

implementation nonetheless.

Third, the mathematics curriculum leader also took advantage o f peripherally- 

positioned weak ties that provided professional learning. One of those weak ties is the 

regional educational service agency (RESA); it has formed a high school mathematics 

consortium. Teachers from the district met with high school mathematics teachers from 

seven other surrounding districts to attend voluntary, monthly professional learning 

meetings to help them implement the CCSS (CCSSI, 2012c). This was a very committed 

group of high school mathematics teachers since participation in the consortium does not 

result in professional learning credit from the state. Because meetings are voluntary, 

each month the consortium can look different, which provided the consortium with 

numerous opportunities to gain new perspectives on teaching specific math content, 

common and formative assessment designs, and unit planning. Furthermore, the district 

mathematics leader and most o f her teachers were members of state and national 

mathematics organizations. The district mathematics leader, in particular, have attended 

and often facilitated round-table discussions on mathematics pedagogy. The district 

leader often read peer-reviewed mathematics articles and shared them in professional 

learning meetings.

Finally, the district mathematics curriculum leader communicated with 

community members on math curriculum matters. She often worked with parents and 

business leaders to articulate the district's vision for teaching and learning math. Also,
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she has a district website page where she posted up-to-date information about the 

mathematics CCSS (CCSSI, 2012) implementation, curriculum maps, and units for each 

grade level. Although weak tie relationships do not provide the stability to the network 

that strong ties do, removal of certain weak ties and the addition of new ones do not 

dismantle the network, although it may change the tenor of its conversations (Moody & 

White, 2003).

Felicia's Absent Ties: Inclusive Influences

Absent ties are mere acquaintances that provide information and innovation 

without forming formal relationships or interdependence. Absent ties provide connect to 

innovation and new perspectives without mandating membership or attendance. In the 

district mathematics curriculum leader's online network are university mathematics 

educators, K-12 mathematics teachers, and math enthusiasts from various districts, states, 

and countries. For instance, she participated, via Twitter (2013), in online mathematics 

and core knowledge discussions with other educators she knew and did not know to 

advance the implementation o f the Common Core State Standards (CCSSI, 2012c) for 

high school mathematics. The online professional learning network gives many teachers 

the freedom to share outside of their professional learning communities (DuFour et al., 

2004). Sometimes a chance meeting can give an educator a new perspective on an issue. 

Felicia's Strong and W eak Ties: Individualized Implementation Plans

The focus of the third research question focused on how the curriculum leader’s 

social networking reform activities varied from school to school with similar 

demographics and dissimilar academic achievement. Both schools participated in 

mathematics CCSS (CCSSI, 2012) professional learning and networking activities the
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district mathematics leader provided for all high schools for the entire year. District 

mathematics professional development is not school-target. It was designed to reach 

more schools and address district-wide mathematic deficiencies. Collaboration among 

high schools, in general, is highly encouraged, but happened on a limited basis. A close 

inspection of both schools' district continuous improvement plans, Anderson High's 

STEAM Academy plan, and Broward High's school improvement grant (SIG) short term 

action plan demonstrated how the district mathematics leader served as an important 

network member who provided support and resources for CCSS (2012c) implementation 

to both schools through overall district and school targeted professional learning.

Broward High, however, has participated in more professional learning because of the 

school improvement grant. Broward High asked the district mathematics leader to visit 

classrooms more often to evaluate instruction. Broward High's mathematics coach 

exhibited an open-door policy attitude and close connection to the district leader. The 

district has also invited other mathematics or CCSS (CCSSI, 2012c) experts to visit 

Broward, at its request. The SIG team has also provided to Broward professional learning 

to help it improve academic success for Broward's students.

Even though Anderson High's mathematics teachers have participated in identical 

district-wide professional learning by Felicia, their additional professional learning was 

focused on helping it become a STEAM school, not on the CCSS (CCSSI, 2012c) 

implementation. The district mathematics leader and teachers from Anderson High went 

on a field trip to tour a STEM school. Additionally, the district mathematics leader 

connected the school to other workshops the discussed STEM school designs. Therefore, 

Felicia served as an important network member who provided support and resources for
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CCSS (2012c) implementation to both schools through overall district mathematics 

professional learning and school targeted professional learning.

Conclusions

As can be seen by the findings gathered, the district mathematics leader has used 

her network to advance the implementation of the high school mathematics Common 

Core State Standards using the best aspects of strong, weak, and absent ties. First, the 

data show that the district mathematics curriculum leader's networking activities brought 

high school mathematics chairpersons together to regularly discuss the implementation of 

the new standards. The district mathematics support team was created and assigned to 

work with teachers in their regions on Common Core State Standards implementation, 

and the Coordinate Algebra Cohort met regularly to discuss the implementation of the 

new standards. What these data confirms is that the district mathematics curriculum 

leader's social network advanced the implementation of the high school Common Core 

State Standards by working interdependently, not in isolation.

Second, the data also show that the high school chairpersons had access to the 

state's mathematics department independent of the district curriculum leader; all 

mathematic teachers in the district has an online networking course designed to give 

teachers opportunities to collaborate outside of formal meeting; and several high school 

mathematics teachers regularly attended RESA meetings that were designed to help 

teachers with Common Core State Standards implementation, the district mathematics 

curriculum leader's social network advanced the implementation of the Common Core 

State Standards by encouraging high school mathematics teachers to work independently 

to bring innovation to the network and standards implementation.
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Third, the district mathematics curriculum leader participated in various face-to- 

face professional learning opportunities and online professional learning networks that 

did not result in close relationships, but still gave her information about standards-based 

instruction and standards implementation; the district mathematics curriculum leader's 

social network advanced the implementation of the Common Core State Standards by 

including new and different influences.

Fourth, the district mathematics curriculum leader connected with various 

mathematics educators inside the district; is a member of state and national mathematics 

organizations; and has a Twitter (2103) account specifically for connecting with other 

mathematics educators online, the district mathematics curriculum leader networked with 

each relationship or resource during the course of the CCSS (CCSSI, 2012c) high school 

mathematics reform effort because she has an inclusionary perspective to standards 

implementation.

Finally, the data show that Broward High School participated in far more 

professional learning sessions than Anderson High School that are specifically designed 

to improve standards-based instruction and Common Core State Standards (CCSSI, 

2012c) implementation, and that Anderson High School participated in more 

professional learning sessions to support its transition to a STEM school. The 

curriculum leader's social networking reform activities varied greatly from school to 

school.

Implications for Policy and Practice

The Common Core State Standards Initiative (2012a) will not be the last 

educational reform teachers will experience. This study showed how one curriculum
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leader can advance the implementation of new standards through networking activities.

In order to advance the use of networks in a school district or organization, district 

curriculum leaders should develop networks that support social networking through 

strong, weak, and absent ties whether face-to-face or online. Structures and supports 

need to be in place to provide an on-going development and documentation of 

networking activities.

Usually, there are just one or two innovative district leaders who always seem to 

be ahead of the curve. One implication of policy and practice that needs consideration is 

committing district leaders to hosting an online discussion at least once a semester to 

experience more "boundary-spanning leadership" (Miller, 2007;McCormick et al., 2011).

Another implication o f policy and practice that needs consideration is the creation 

of more "networks of practice" (McCormick et al, 2011) similar to the Coordinate 

Algebra Cohort. The teachers who attend the RESA high school mathematics consortium 

could begin documenting what they are learning from teachers who work in other 

districts. Teachers are sharing, but are they documenting from where innovations come 

most?

A third implication of policy and practice that needs consideration is to have 

teachers and district leaders draw their own network maps (McCormick et al., 2011) to 

document who they go to most when they need to learn how to teach better. This 

professional practice would be a good way to track if teachers and district leaders depend 

on more strong ties (close in proximity with many contacts) or weak ties (fewer contacts 

that bring new ideas). More interesting would be to learn how often district leaders and
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teacher are going outside o f the district to gain new knowledge or support (Hite, 

Reynolds, & Hite, 2010).

A fourth implication of policy and practice that needs consideration is to have an 

inclusive perspective o f reform: be open to diverse influences. There are many teachers 

who make learning fun for their students; then, they attend meetings that are staid. 

Educators should take a cue from social media on how to connect and have fun learning. 

MathsJam (2013) is a group of mathematics enthusiasts who meet once a month on 

Tuesdays all over the world. Only three states in the United States have their own 

MathsJam group. Members of this group love games, puzzles, and solving math 

problems. They often post pictures o f their puzzles or games on Twitter (2013) and 

dialogue about the difficulty levels o f them. It would take meetings or professional 

learning to an entirely different level if schools would host content-based game days and 

competitions all year long for educators.

Suggestions for Further Research

There needs to be additional studies to measure and evaluate the effectiveness of 

networks in the world o f education. There are many networking activities occurring 

system-wide, but there is little or no documentation of those activities. One suggestion 

for future research is to study the networking activities of feeder schools. It would be 

interesting to find out how elementary and middle schools contribute to high graduation 

rates. Another suggestion for future research is to study the networking activities of 

Teachers of the Year, especially one who teach mathematics. How did they build 

capital? A third suggestion for future research is to talk explicitly with pre-service and 

in-service teachers about their own networks to emphasize the importance of connecting
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outside o f strong ties. One last suggestion for future research is to study how often 

teachers connect with former principals and colleagues for advice (the inspiration for my 

dissertation).

Summary

This study was conducted for the purpose of determining whether a district 

mathematics curriculum leader's social network advanced the implementation of the high 

school mathematics Common Core State Standards (CCSS) (CCSSI, 2012c). The results 

revealed that bottom-up reform approaches are used to address local teaching and 

learning issues and meet the demands of top-down curricular mandates because local 

motivation, know-how, and commitment are what matters (Fullan, 1994). Moreover, 

educational reform occurs through the interactions o f participants (Daly, 2011). 

Educational reform issues are solved by deliberations and actions carried out by an 

intricate and skilled intellectual and social process whereby, individually or collectively, 

questions are identified, possible answers are established, and actions are chosen among 

available solutions (Ross, 1993). Educational reform is not a linear; it is embedded with 

webs of non-linear feedback loops connected to other people, organizations, and 

environments and are capable of operating in states o f stable and unstable equilibrium 

(Fullan, 2001). To experience true educational reform, it takes a network.
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APPENDICES 

APPENDIX A 

It Takes a Network 

INTERVIEW PROTOCOL

1. What is your name, position, and job description?

2. Please outline your education and professional experience in education, in 
general, and mathematics, specifically.

3. To what professional organizations do you belong?

4. What is your understanding about the objectives of the CCSS for high school 
mathematics?

5. How is the CCSS different from the GPS?

6. What are your personal beliefs about using standards to reform education?

7. What is your pedagogical philosophy?

8. Who are the mathematics educators you believe are important to follow 
through their books, websites, conferences, Twitter, etc.?

9. What has the district charged you to do when it comes to implementing the 
high school mathematics CCSS?

10. How much discretion do you have when it comes to designing the 
mathematics CCSS implementation plan for your district?

11. Why are Anderson High School and Broward High School often compared in 
terms of mathematics achievement?

12. What do you believe are the two schools' pedagogical beliefs and practices 
that perpetuate student achievement or lack thereof?
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13. Describe your relationship with the mathematics chairpersons from both 
schools?

14. Have you compared and contrasted pedagogical philosophies of both 
mathematics chairpersons from both schools to your own pedagogical 
philosophy? If you have, what have you learned?

15. What professional learning opportunities will you provide for high school 
mathematics teachers in both schools the 2012-2013 school year (a calendar 
may be provided with professional learning objectives)? Which professional 
learning sessions are the same for both schools and which are distinctly 
designed for either school?

16. Are the high school mathematics teachers from the named schools allowed to 
work together and have they?

17. Who are the teachers, district leaders, professors, mathematicians, and 
websites, etc., to which you connect in order to help you with CCSS 
implementation (actually, this information should be part o f the network 
map)?
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APPENDIX B 

Network Mapping Prompt

Please draw a network map based on how you visualize your network of people, 

organizations, and resources that help you implement the high school mathematics 

Common Core State Standards (McCormick et al., 2011). You may use names, words, 

symbols, and pictures.

APPENDIX C
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Documents Collected and Analyzed

1. High school mathematics professional learning sessions schedule (August 1,2012)
2. State department of education's high school mathematics standards
3. Draft of the state's department of education high school requirements for ninth graders

enrolling for the 2012-2013 school year
4. The district's 2012-2013 mathematics professional learning sessions calendar
5. State mathematics program coordinator's email pledging professional learning support

(July 24,2012).
6. High school mathematics chairpersons' agendas and other various handouts
7. 2013 statement about high school credit in middle school
8. State department o f education's STEM program certification draft rubric for high

school
9. Edmodo.com courses, with access codes and target audiences
10. Venn diagrams comparing and contrasting 8th grade and Coordinate Algebra

concepts
11. Replacement Costs o f Secondary Mathematics Textbooks, 2012-2013 School Year
12. Regional educational service agency high school math consortium agenda, February

11,2013
13. Regional educational service agency high school math consortium slide show notes,

February 11, 2013
14. CEISMC (Center for Education Integrating Science Mathematics and Computing)

STEAM (science, technology, engineering, arts, and music) education principles
13. State council of supervisors of mathematics agenda and Felicia's email message
16. Mathematics Teacher magazine (Dec. 2012/Jan. 2013)
17. Mathematics Teacher article-Thinking like a Mathematician (Weiss & Moore-Russo,

2012).
18. Mathematics Teacher article from Mathematical Lens section, Mathematics in the

London Eye (Thomas & Gitonga, 2012).
19. Anderson High's Continuous Improvement Plan (CIP)
20. Broward High's Continuous Improvement Plan (CIP)
21. Agenda for Exploring STEM School Designs, January 31, 2013
22. Anderson High's principal's Powerpoint -Proposed opening of STEAM Academy,

Fall 2013
23. Broward High's School Improvement Grant (SIG) Short Term Action Plan (2012-

2012)
24. CCRPI parent letter from Anderson High School
25. CCRPI parent letter from Broward High School

APPENDIX D

Informed Consent
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It Takes a Network Research Project

You are being asked to participate in a research study. Before you give your consent to 
volunteer, it is important that you read the following information and ask as many 
questions as necessary to be sure you understand what you will be asked to do.

Investigators
Franchetta Beckford—Ph.D. candidate in curriculum and instruction at Mercer 
University.
Dr. Sharon Murphy Augustine—Assistant Professor and Doctoral Chairperson. Mercer 
University, 1400 Coleman Avenue, Macon, GA 31207. Campus phone number: 478- 
301-2267

Purpose of the Research
The research study is designed to interpret how one mathematics curriculum leader uses a 
network of resources (inside and outside of her district) to help mathematics teachers 
from two high schools (similar demographics/dissimilar academic achievement) 
implement the Common Core State Standards. The resources may be people, 
organizations, and professional learning opportunities that provide important 
mathematics knowledge and implementation strategies used to improve high school math 
instruction.

Procedures
If you volunteer to participate in this study, you will be asked to answer interview 
questions about your work as a school district mathematics curriculum leader. Interviews 
will take place in a private and neutral location. The first interview will include questions 
about your job description and duties; education and experience; and your perceptions of 
CCGPS, two schools you serve, and your network of resources. Subsequent interviews 
will be conducted after professional learning observations, job-shadowing, three (3) 
network mapping activities. You will also be asked to submit documents that you have 
produced such as (but not limited to): agendas for professional learning you have or will 
conduct; professional learning agendas and other materials of conferences and workshops 
you have attended; and CCGPS math implementation plans; school demographics; and 
names o f network members and perceptions of their expertise.

Potential Risks or Discomfort
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There may be questions posed that you may feel uncomfortable answering. Please know 
that you have the right to not answer any question that you feel uncomfortable answering. 
Documents that are part of your work that you feel are private do not have to be shared. 
One foreseeable inconvenience and cost may come from traveling to a private and neutral 
location for the interview. You and the investigator may choose a location as close to 
your home or workplace as possible. You have the right to discontinue participation, 
either temporarily or permanently, at any time during the study.

Potential Benefits of the Research
The potential benefit you provide to educational research is the knowledge of how a 
school district mathematics curriculum leader uses bottom-up strategies to comply with 
top-down curricular and instructional mandates.

Confidentiality and Data Storage
To maintain confidentiality, a pseudonym will be used to hide your identity, workplace, 
high schools, and network members of your choosing. Additionally, any information 
about you and your work place on the documents you provide will be concealed. A 
digital audio recorder will be used to record the interview in order to transcribe it. The 
investigator will be the only person who will have access to the transcript. The 
investigator will be the only one who will have access to the audio recording. The audio 
recording will be destroyed after it has been transcribed. While the study is in progress, 
the recording, transcript, investigator notes, and collected documents will be stored in the 
privacy o f the investigator’s home. After the completion of the study, Mercer University 
will take possession of the transcript, investigator’s notes, and collected documents for at 
least three years.

Participation and Withdrawal
Your participation in this research study is voluntary. As a participant you may refuse to 
participate at anytime. To withdraw from the study please contact Franchetta (Smith) 
Beckford at 678-643-5782, franchetta.smith@live.mercer.edu, or 
fbeckfordl218@gmail.com. Please leave a message by phone or email stating that you 
wish to withdraw from the study if you do not get to speak with Franchetta Beckford.

Questions about the Research
If you have any questions about the research, please speak with Franchetta Beckford at 
678-643-5782 or Dr. Sharon Murphy Augustine, Assistant Professor and Doctoral 
Chairperson, Tift College of Education, Mercer University at 478-301-2267.

Audio or Video Taping
The investigator will audio-tape the interview. If you do not want your name used while 
taping the interview, please feel free to state that you want me to use a pseudonym during 
the interview.

mailto:franchetta.smith@live.mercer.edu
mailto:fbeckfordl218@gmail.com
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This project has been reviewed and approved by Mercer University's IRB. If you believe 
there is any infringement upon your rights as a research subject, you may contact the IRB 
Chair, at 478-301-4101.

You have been given the opportunity to ask questions and these have been answered to 
your satisfaction. Your signature below indicates your voluntary agreement to participate 
in this research study.

Signature of Research Participant Date

Printed Name of Research Participant Date

Signature o f Person Obtaining Consent Date
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