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ABSTRACT 

This non-experimental, descriptive study examined the effect(s), if any, that professional 

learning communities have had on the professional practices of secondary (grades 9-12) 

mathematics teachers in Boone, Clay, Putnam, and Kanawha counties in West Virginia. Also 

investigated were the potential differences in instructional-practice change(s) based on selected 

demographic variables: sex, degree level, the grade level taught, the total years of teaching 

experience, the total number of years in their current position, the specific math subject taught, 

the total number of years of PLC participation, and the composition (e.g., departmental, cross-

curricular, or both) of participants’ PLC. Data were collected from a 19-question researcher-

adapted survey administered to 81 secondary mathematics teachers in the participating counties. 

Results indicated that the majority of participants had changed their instructional practice, their 

collaborative practice, their data study practice, and their assessment practice as a result of their 

participation in PLCs. 
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Chapter One 

Educational reform from the late 1950s until the late 1970s focused on reducing the 

isolation in which most educators practiced their craft and increasing the amount of collaboration 

which took place in schools (Little, 1993). The subjects of mathematics and science were the 

focus of much of the need for educational reform (Atkin & Black, 2003), which focused on 

teacher professional development and collaboration to help teachers build a better understanding 

of the need for social interaction and how that social interaction would help to improve 

instruction (DeBoer, 1999).  

The release of A Nation At Risk in 1983 by the National Commission on Excellence in 

Education raised many questions among members of the public. The report asserted that national 

security was at risk because substandard education was being delivered to students by public 

schools, focusing on alleged deficiencies in content and a perceived absence of rigor in the 

classroom in most public schools. The purported deficiencies would have, according to the 

report, a detrimental effect on the United States’ perceived place as a leader of the free world. 

Thus began efforts focusing on content and pedagogical process development for public school 

teachers. Efforts to improve collaboration, collegiality, and professional development became the 

focus of school reform efforts of the era (Stoll, et al, 2006). President Bill Clinton, in response to 

the perception of a failing education system in America, signed the Goals 2000: Educate 

America Act in 1994. The stated purpose of the act was to “improve learning and teaching by 

providing a national framework for educational reform” (Heise, 1994, p. 351). In the act, the 

federal and state governments worked together to establish national goals for public education. 

While the eight stated goals of Goals 2000 were not reached, the Act marked the first time the 

federal government had become so involved in what heretofore had been a state and local issue.   
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In 2002, President George W. Bush signed into law the No Child Left Behind Act 

(NCLB). This act was the reauthorization of the Elementary and Secondary Education Act of 

1965, which was the central federal law in public school education and was the largest federal 

intervention in schools (U.S. Department of Education, 2001). NCLB forced an “accountability” 

expectation on schools, districts, and states to show that students were making adequate yearly 

progress (AYP) toward mastery of content and process. This legislation forced teachers and 

administrators nationwide to discuss what was being taught in school classrooms and how to 

measure the students’ knowledge of academic standards. The Act also “took particular aim at 

improving the educational lot of disadvantaged students” (Rebora, 2011, para. 1). While NCLB 

forced discussions among educators at all levels concerning pedagogical and assessment 

practices, it may have ignored the reality of schools and classrooms. Research literature is clear 

that each learner is different and that, because our schools are full of students with diverse 

psychologies, a one-size-fits-all pedagogical and measurement system was not practical 

(Rentschler, 2006).  

Most reform efforts from 1983 to 2010 were focused on collegiality, collaboration, and 

accountability (Darling-Hammond and McLaughlin, 1995). Because of these efforts, teachers 

began to work together to determine what did and did not work in their classrooms. During 

professional development sessions, teachers worked together to determine pedagogical and 

assessment practices which were thought to improve the academic outcomes of their students. 

These practices of collaboration and accountability joined teachers together in what was termed 

by Hord (1997) as a professional learning community (PLC). 

According to DuFour, DuFour, and Eaker (2008), a PLC may be defined as “educators 

committed to working collaboratively in ongoing processes of collective inquiry and action 
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research to achieve better results for the students they serve” (p.11). Hord (1997) asserted that 

the goal of a teacher active in a PLC is to enhance his effectiveness as a professional so that 

students can benefit from the practice. DuFour (2004a) indicates that educators who build a PLC 

recognize that they must work together to achieve their collective purpose of learning, which 

raises a question: To what extent do PLCs genuinely affect professional practice?  

In West Virginia, schools which met the criteria for persistently low-performing schools 

as defined by the West Virginia Department of Education had the opportunity to apply for and 

receive School Improvement Grants (SIGs) which were awarded to state educational agencies by 

the United States Department of Education under Section 1003(g) of the Elementary and 

Secondary Education Act of 1965, which was reauthorized as the No Child Left Behind Act in 

2002 under President George W. Bush. According to East (2015), the West Virginia Department 

of Education defined persistently low-performing schools as institutions “exhibiting a lack of 

progress in the All subgroup in reading and math on the annual state assessment” (p.2).  

Schools which were offered the opportunity to apply for a SIG grant had the freedom to 

implement their own improvement plans; however, each school was required to include certain 

mandated requirements in their plan. One of these mandates was the implementation of 

professional learning communities, based on the model developed and implemented by Richard 

and Rebecca DuFour in Illinois. West Virginia Department of Education representatives were to 

supply training and guidance to SIG schools.  

Leading researchers in the field have indicated that implementing professional learning 

communities in schools is an accepted practice in high performing schools and has been an 

effective means of driving improvement in academically struggling schools (Borko, 2004; 

Datnow, 2011; DuFour, 2004b;  Marzano, 2003; Owen, 2014; Pirtle and Tobia, 2014; Prater, 
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2010; Strahan, 2003; Wood, 2007). The bulk of the research has focused on teacher perceptions 

of how PLCs have affected collaboration, or whether they have been implemented with a degree 

of fidelity to researchers’ original designs. Less is known about whether individual teaching 

practices have been altered as a result of their participation, which is also a goal of the PLC 

according to Vescio, Ross, and Adams (2008) who indicate “At its core, the concept of a PLC 

rests on the premise of improving student learning by improving teaching practice” (p. 82).  

Problem Statement 

Vescio et al. (2008) conducted a review of research concerning the impact professional 

learning communities have had on teaching practices and student learning, finding that between 

1990 and 2005 only 10 empirical studies had been conducted on the subject in the United States.  

A search of two key sources drove further investigation into the research on the topic. First, a 

review of various websites, including the Annenberg Institute for School Reform, the Wisconsin 

Center for Educational Research, and Google Scholar was conducted.  Second, an examination 

of the EBSCO and ERIC databases was completed. These searches (while limited in scope) 

revealed that since 2006 only 42 studies focused solely on the effects of professional learning 

communities and professional practices. The results of these searches, while by no means 

exhaustive, suggest that further research on the topic could prove valuable. 

The intent of this study was to survey mathematics instructors who teach in secondary 

schools in four West Virginia counties (i.e., Boone, Clay, Putnam, and Kanawha) in an 

examination on the effect(s) professional learning community activities (e.g., improved 

collaboration, data study, and formative assessment) have on professional practice in 

mathematics classes. While three studies have been conducted in the last 10 years on 

professional learning community practice in our state, none focused on professional practice. 
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Brucker (2013) focused on teacher perceptions of levels of implementation and effectiveness. 

Monterosso (2014) conducted a study which centered on professional learning communities, 

common planning time, and their effects on 8th grade reading scores. East (2015) looked at 

perceived teacher effectiveness in SIG schools in West Virginia.   

Research Questions 

The primary question for this study is: To what extent are professional practices affected 

by interactions and collaboration in PLCs. Five research questions guided this study. The 

questions are: 

1. To what extent, if any, have PLCs brought about changes in instructional     

                  practice? 

2. To what extent, if any, have PLCs brought about increased collaboration among  

                  teachers? 

3. To what extent, if any, have PLCs brought about changes in data study? 

4. To what extent, if any, have PLCs brought about changes in assessment practices? 

5. To what extent, if any, do selected demographic characteristics affect participant 

 

 responses to survey items? 

 

Definitions 

College and Career Readiness Standards: educational standards which were adopted by 

the West Virginia Board of Education in 2014.  

Collaboration: a systematic process in which teachers work together, interdependently, to 

analyze and affect professional practice in order to improve results for their students (DuFour, et 

al., 2008). Teachers must perceive that their skills, knowledge, talents, and experience are valued 

and appreciated for the collaboration to be effective. All members of the PLC should feel 



 

6 

attached and committed to their work (Provini, 2012). Collaboration must be voluntary, based on 

parity of equal value, require shared goals, shared responsibility for decision making, shared 

accountability for outcomes, shared resources, and be emergent (Carpenter, 2012).  

Formative Assessments: a planned process where teachers and students use assessment-

based evidence to support individual learning (Popham, 2008).  

Instructional Practice: Specific teaching methods which guide the classroom learning 

process.  

Power Standards: standards chosen by the PLC as those which are considered to be most 

important in the curriculum.  A quick examination of the West Virginia mathematics standards 

shows that in order to teach each mathematics standard in Algebra I in the state of West Virginia, 

a teacher would have only three days per standard in order to cover all 60 standards. Therefore, it 

is necessary for each PLC to determine which of those 60 standards are the most beneficial for 

students to learn. 

Professional Learning Community (PLC): educators committed to working 

collaboratively in an ongoing process of collective inquiry and action research to achieve better 

results for the students they serve (DuFour et al., 2008). 

Summative Assessments: process to determine if students have met intended standards by 

a specific deadline (Abbott, 2014). 

Significance of Study 

A paucity of research exists on PLCs’ effects on professional practice. Most research 

from 2011 to 2016 has focused on teacher perceptions of PLCs, administrator perceptions of 

PLCs, and PLCs’ relative effect(s) on student outcomes on standardized assessments. Few 

studies are found in the research on how PLCs have changed teacher professional practices 
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specifically. This study is important for the potential results it may generate regarding whether 

PLCs have significant effects on teacher professional practices.   

This study involved secondary mathematics teachers in high schools in Boone, Clay, 

Putnam, and Kanawha counties in West Virginia. These counties made up the former Regional 

Education Service Agency (RESA) 3 in south-central West Virginia, and represent a mix of 

rural, suburban, and urban school districts. 

Results of this study provided school and district administrators with information that can 

be used for assessing, improving, and sustaining effective PLCs. This study may also provide 

information regarding the continuing importance of PLCs in the classroom and whether the 

ongoing PLC initiative in West Virginia is having a significant effect on classroom instruction.  

Limitations 

Limitations are potential weaknesses or problems with the study identified by the 

researcher. Often, these limitations relate to the number of participants in the survey, errors in 

measurement, and other factors related to data collection and analysis (Creswell, 2005).  

The findings of this study were limited to the perceptions of secondary mathematics 

teachers in Boone, Clay, Putnam, and Kanawha counties in West Virginia. As such, the results 

are not generalizable to other academic areas or to other mathematics teachers. Those who 

responded to the survey may have done so out of a particular bias, either for or against PLCs in 

general. There may be differences in the implementation of PLCs in the counties and schools 

being studied (e.g., the DuFour PLC model mandated by the West Virginia Department of 

Education in 2009 may not be the model used in the schools in this study). An additional 

limitation was that all schools surveyed were secondary schools, and as such the results do not 

represent elementary PLC practices in the counties surveyed.   
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Organization of the Study 

An introduction to the study is provided in Chapter One. Chapter Two contains the 

review of the related literature, while Chapter Three outlines the research method and data 

collection procedures. Study findings will be presented in Chapter Four, and Chapter Five will 

include a study summary, conclusions, a discussion and implications section, and 

recommendations for additional research. 

Methods 

This non-experimental, descriptive study examined the effect(s), if any, that professional 

learning communities have had on the professional practices of secondary (grades 9-12) 

mathematics teachers in Boone, Clay, Kanawha, and Putnam counties in West Virginia.   

This study was completed using a one-shot, cross-sectional survey design focused on 

determining the levels of change in professional practice due to collaboration in PLCs in 

secondary mathematics classrooms in counties which made up RESA III in West Virginia.  

Secondary mathematics teachers were asked to provide their perceptions regarding the change(s) 

in their professional practices due to their participation in professional learning communities. 

Data based on various demographic variables was also collected. 

The data collected from all survey questions were analyzed using measures of central 

tendency in the form of percentages which will expose majority agreement or disagreement with 

the statements posed in the questionnaire. The responses from the survey questions were 

categorized by common themes and demographic responses, which allowed emerging trends and 

potential relationships between demographics and survey items to be analyzed. 
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Chapter Two: Literature Review 

This chapter will provide a review of literature relevant to the study and is divided into 

four sections. Section one discusses the history of professional development in the field of 

education in the United States. Section two discusses the development of professional learning 

communities in the educational field in the United States. Section three will review 

characteristics common to successful professional learning communities. Section four will 

examine implementation and effectiveness of professional learning communities with regard to 

changing and improving teaching methods in the classroom. 

A Brief History of Professional Development 

Professional development is the process of learning and keeping up-to-date in one’s area 

of expertise (Murphy-Latta, 2008). High quality professional development is considered the most 

important component in improving education (Guskey, 1986). Additionally, Schmoker (2004) 

stated “evidence, research, and practices state that ongoing professional development coupled 

with professional learning communities show increases in student gains” (p. 424).  

The need for professional development for educators first came to the fore in the 1960s as 

educators struggled to develop the necessary skills to teach a more diverse student population 

being challenged by increasing government pressure to achieve at ever-higher levels. The 

Coleman Report (1966) compiled the results of over 600,000 interviews with educators and 

students in the United States, and those results showed that academic achievement was related to 

social capital, meaning that “achievement was less related to the quality of the student’s school, 

and more related to the social composition of the school, the student’s sense of control of his or 

her environment and future, the verbal skills of teachers, and the student’s family background” 

(Coleman, 1966).  
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Professional development activities were limited to a few in-service days a year, which 

were not conducive to improved teaching methods (Corcoran, Fuhrman, & Belcher, 2001). In 

this model, information was often given to teachers with “little regard to differences in the needs 

of the individual” (Little, 1995, p. 7). Often, teachers felt underwhelmed at the conclusion of 

these trainings because the information being given to them did not fit their individual needs. As 

such, many professional development activities were viewed as a waste of time by the educators 

(Sparks & Hirsch, 2000; Turchi, 2002). These trainings were often led by an expert in the field, 

or by a team of well-regarded individuals who dispensed knowledge on such items as school 

within a school, behavioral strategies, the benefits of group activities, improved family 

involvement, and classroom management strategies. Killion (2002) indicated that this model was 

viewed by many in the education field as the most effective manner in which to develop new 

knowledge and skills which could then be implemented in the classroom. Guskey (2000) asserted 

that this type of professional development was also considered a great opportunity to provide a 

large number of people with a shared knowledge base and a common vocabulary.   

Murphy-Latta (2008) said that although experts felt the one-day training method was 

effective at training teachers, the teachers themselves felt a disconnect:  

Teachers are contractually obliged to attend the professional development days and often 

view these professional activity days filled with numerous activities as a waste of their 

time. They often state that time could be better spent in their classrooms. Teacher 

frustrations with professional development activities come from the lack of involvement 

in planning the activity. Typically, teachers have associated professional development 

with an ineffective means of contributing to their instruction (p. 21). 
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Fullan (1995), Guskey (1995), and Joyce & Showers (1995) indicated that teachers have 

taken the stance that professional development is often detached from the everyday demands of 

their position. Additionally, teachers felt that professional development was an ineffective use of 

their time, and felt that professional development was merely an obligation which needed to be 

filled as a condition of their employment rather than a true learning situation. Adding fuel to the 

fire, Schmoker (2004) pointed to the lack of focus on evidence-based learning in professional 

development. He cited a study (Corcoran, Fuhrman, and Belcher, 2001) which found that the 

“whims, fads, opportunism, and ideology” were more prevalent in deciding what subjects should 

be covered during professional development rather than “the promotion of coherence and 

alignment between staff development and academic goals” (p.8).  

Others have also concluded that professional development efforts in this country are 

ineffective at providing meaningful information to teachers. Carpenter (2012) reported that 

professional development has lacked effectiveness at providing improvement in either student 

achievement or school effectiveness. Newmann, King, and Yongs (2001) stated that “the case for 

substantial investment in professional development is vulnerable because of an absence of 

research that links specific forms of professional development to changes in teacher learning and 

practice and to student achievement gains” (p. 1.) Tienken (2003) reported that minimal evidence 

could be found that professional development had any appreciable effect on either student 

achievement or teacher practice. Guskey (1997) asserted that there were three “particularly 

notable reasons” why professional development has often failed: a confused criteria of 

effectiveness, a misguided search for main effects, and a neglect of quality issues. 

Guskey’s concern that a confused criteria of effectiveness is accurate, according to the 

literature. Oftentimes the sole measure of the effectiveness of the training is participant 
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satisfaction, through evaluations given at the end of the trainings. These evaluations call on 

participants to self-evaluate the relevance of the topic, the presentation skills of the presenters, 

and the format of the training. Guskey called these criteria “happiness indicators” which evaluate 

only the locale and format of the presentation, not the information or the relevance to a teaching 

position. He further asserted that these evaluations are helpful in improving the design and the 

delivery of the professional development, but they are “extremely limited as a measure of 

effectiveness” (Guskey, 2000). According to Thompson (1994),  

After more than a decade of marginally effective reform, diverse stakeholders are coming 

to the same conclusion: Demanding more from our schools is not enough—the system 

itself (at local, district, and state levels) must be fundamentally changed. Piecemeal 

reform efforts of the past, some suggest, have been tantamount to applying a band aid to 

assuage schools’ ills when what is needed is major surgery (p. 2). 

Nicholson, Harris-John, and Schimmel (2005) questioned whether the public education 

system has the ability, or capacity, to improve student achievement: 

The majority of reforms aimed at building capacity are provided through routine 

professional development offerings—most often for teachers. This approach is often 

predicated on the premise that if educators are exposed to new ideas about teaching and 

learning, they will improve teaching or leadership practice by themselves and outside 

experts are the best sources for providing those new ideas (p. 6).   

Guskey (2000) asserted that professional development that is job-embedded becomes an 

ongoing activity and is indispensable to educator effectiveness. Professional development which 

results in improved student learning is the nexus of educational reform movement and policies 

(Murphy-Latta, 2008). Research (Joyce & Showers, 1995; Kahle, 1997; Little, 1995) shows that 
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effective professional development is central to improved student learning, and that teacher buy-

in to the professional development is imperative to the success of the training. DuFour (2002) 

asserted that professional learning communities, nurtured through professional development, are 

successful at not only improving student achievement but also in the re-culturing of schools.   

Background and Development of Professional Learning Communities  

A cursory review of the literature reveals that a great deal of information is available on 

professional learning communities, their development, their implementation, and their successes 

or failures. Researchers in the field indicate that implementing professional learning 

communities into schools is an accepted practice in high-performing schools and has been an 

effective means of driving improvement in academically struggling schools (DuFour, 2004a; 

Fullan, 2006; Hattie, 2009; Marzano, 2003). Many schools, however, who believe they are 

participating in professional learning communities have merely relabeled their departmental 

meetings as professional learning community meetings. The meetings often lack several of the 

important characteristics which give professional learning communities their educational 

foundation (Fullan, 2006). This literature review examined existing research on professional 

learning communities and their affects in the classroom, the efficacy with which they affect 

instruction in the classroom, the benefits of professional learning community implementation, 

the barriers to that implementation, and teacher perceptions of professional learning 

communities, and characteristics which have commonalities among successful professional 

learning communities. 

Much of the current educational reform movement in the United States began with a 

report from the National Commission on Excellence in Education (NCEE) titled A Nation at Risk 

in 1983. This report detailed failings of our education system as seen through the examination of 
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relevant factors such as national literacy rate, results of international test scores, and the decline 

of higher level thinking skills among young adults. The report concluded with the assertion that 

“The citizen wants the country to act on the belief, expressed in our hearings and by a large 

majority in the Gallup Poll that education should be at the top of the nation’s agenda” (para. 37). 

Additionally, the report argued that security of the nation was at risk because of “substandard 

education in American public schools” (DuFour and Eaker, 1998, p. 2) and that it was imperative 

that the United States focus on school reform. 

According to East (2015), “After the publication condemned schools for their failure to 

adequately teach America’s youth, educational reforms were prevalent throughout the next 

decades” (p.17). The flood of reforms which took place from 1983 to 1993 became known as the 

Excellence Movement which, as explained by DuFour and Eaker (1998) required schools not to 

change and adopt innovative teaching techniques, but to merely do more of what they were doing 

previously. Students needed to earn more credits for graduation in courses that were more 

rigorous and required more homework. Schools needed to add more days to the school year and 

lengthen the school day.  Schools needed to test students more frequently and expect more of 

teachers both before offering employment and before extending tenure. (DuFour & Eaker, 1998, 

p.3). 

Little (2002) asserted that the studies which resulted from the Excellence Movement in 

education determined that high school curriculum was superficial, fragmented, and sacrificed 

rigor and relevance to focus on maintaining school attendance and social order. “Teachers were 

forced to teach sterile curriculum that had little meaning in the real life of students. Teachers 

focused on content, which schools focused on attendance.”   
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Tye and Tye (1984) asserted that the Excellence Movement reform efforts failed to 

produce desired results due to many factors: 

The reform efforts failed because teachers were isolated from one another, that little in 

the environment or circumstances of teaching encourages deviation from conventional 

practices, and that teachers did not often come together in their schools to discuss 

curricular and instructional changes. (p. 319).  

Rosenholtz (1985) found that effective schools had improved student achievement 

through improved teacher interactions, teacher problem solving, teacher led decisions on 

pedagogy, and by allowing teachers to make classroom decisions about pedagogical methods 

which would help to determine how to better help struggling students. She concluded that 

collaboration and teacher contact were effective in improving academic achievement and that 

“schools should be considered places of intellectual sharing, collaborative planning and collegial 

work where staff interaction is characterized as task focused, cooperative and frequent” (p. 365). 

According to Carpenter (2012), both the Rosenholtz study and the Little study were among the 

first of their type to suggest that timely teacher collaboration with a focus on student 

achievement were keys to academic success.   

In 1989, a coalition of governors met in northern Virginia to address what they felt was 

the continued failure of the American public educational system to produce graduates who were 

to be successful in an ever-advancing technological society. The program they proposed set forth 

eight national goals, each of which designed to be achieved by the year 2000, and each of which 

would ensure the success of the typical high school graduate. These goals, adopted by the federal 

government in 1994 under President Bill Clinton and known by their official title of Goals 2000: 

Educate America Act delineated what the summit of governors had decided to be most important 
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in the development of a structure which would insure educational success for the United States.  

According to Heise (1994) Goals 2000 acted as a decentralization of authority and sent decision 

making responsibility to the schools, empowering educators to determine the means best suited 

for accomplishing academic goals in their classrooms. Further, the Act would determine the 

means for holding educators accountable for accomplishing those goals.  

Senge (1990) authored The Fifth Discipline in which he describes five disciplines of an 

organization made of individuals who must learn in order to create products that they truly desire 

(Carpenter, 2012). Senge details specifics of what he called “learning organizations” that used 

“systems thinking” which can best be described as a body of knowledge and tools that help an 

organization to see underlying patterns and how things can be changed (Thompson, Gregg, & 

Niska, 2004). He also described learning organizations as being able to “create the results they 

truly desire, where new and expansive patterns of thinking are nurtured, where collective 

aspiration is set free, and where people are continually learning to see the whole together.” (p. 3). 

Senge also spoke of the importance of building shared vision within an organization. He stated:  

Where there is a genuine vision (as opposed to the all-familiar vision statement) people 

excel and learn, not because they are told to, but because they want to. But many leaders 

have personal visions that never get translated into shared visions that galvanize an 

organization. The practice of shared vision involves the skills of unearthing shared 

‘pictures of the future’ that foster genuine commitment and enrollment rather than 

compliance. In mastering this discipline, leaders learn the counter-productiveness of 

trying to dictate a vision, no matter how heartfelt (p. 287). 

While Senge’s initial work focused on the business community, he branched out by 

publishing a field book, Schools That Learn, in which he focused on education and applied 
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systems thinking and learning organizations to schools (2000). His work in defining schools as 

learning organizations coalesced with that of Rosenholtz and Little in terms of needed 

collegiality, collaboration, and a shared vision in order to work together to develop a pedagogical 

system which would focus on what teachers needed to do and a shared knowledge of the end 

result.  

Oakes (1989) in her studies on school context said that “there is evidence that a 

professional staff will work toward implementing strategies and programs to improve results” (p. 

194). By encouraging staff to become a team of educators willing to work together in a learning 

organization, a school will become a community of teachers and learners dedicated to improving 

student achievement. Hord (1997) joined together the definition of schools as learning 

organizations and professional communities. She focused on the application of the work of 

Astuto, Clark, Read, McGree, and Fernandez (1993) who proposed three related communities: a 

professional community of educators, a learning community of educators and their students, and 

stakeholders in the community. 

Hord’s (1997) review focused on what Astuto et al. called the professional community of 

learners, where the teachers and administrators of a school continuously seek and share learning 

through collaboration and act on their learning, with the goal being to enhance their effectiveness 

as educators for the benefit of the students and community. In her work, Hord (1997) defined 

principles of effective learning communities by citing several attributes which she found to be 

common among successful learning communities. The attributes included supportive and shared 

leadership; collective creativity; shared values and vision; supportive conditions; physical 

conditions; people capacities; and shared practice. Further, the report described how successful 

professional learning communities look and act in practice by noting the following 
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characteristics: the collegial and facilitative participation of the principal who shares leadership – 

and thus power and authority – through inviting staff input in decision making; a shared vision 

that is developed from an unwavering commitment on the part of the staff to students’ learning 

which is consistently articulated and referenced for the staff’s work; collective learning among 

the staff and application of learning to solutions that address student needs; the visitation and 

review of each teacher’s classroom behavior by peers as a feedback and assistance activity to 

support individual and community improvement; and physical conditions and human capacities 

that support such an operation (p. 24). 

By the year 2000 education in America was once again under intense scrutiny. The move 

towards standards-based education which had begun in 1983 with A Nation at Risk was 

compounded by the 2002 reauthorization of the Elementary and Secondary Education Act 

(ESEA) of 1965. This act, originally passed into law under President Lyndon B. Johnson, was 

“designed to focus federal funds on poor schools with low-achieving students” (Jorgenson, 

2003). The reauthorization which was signed into law by President George W. Bush in 2002 was 

known as the No Child Left Behind Act and moved American education into an era of high-stakes 

testing and accountability for schools and school districts. The law increased testing 

requirements by mandating that assessments be conducted annually in grades 3 through 8, and 

again once in high school. Schools had to demonstrate “adequate yearly progress” on these 

summative assessments for various groups of students. These groupings were broken down by 

race, gender, socio-economic status, and special education status. The law was hailed by Senator 

Edward Kennedy (D-Mass) as “a defining issue about the future of our nation and about the 

future of democracy, the future of liberty, and the future of the free world.” He went on to say 

“no piece of legislation will have a greater impact or influence on that” (as cited in Rudalevige, 
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2003, para. 1). However, the law was perceived as a top-down approach by educators which was 

poorly defined, underfunded, and lacking in clarity (DuFour, DuFour, and Eaker, 2008).  

NCLB has been declared a failure by many in the world of education, including the 

Harvard University Civil Rights Project, which released a review of National Assessment of 

Educational Progress (NAEP) score trends before and after passage of NCLB and concluded that 

implementation had no significant effect on improving reading or math achievement, had not 

helped the nation close the racial and economic achievement gap, and “the attempt to scale up 

the alleged success of states that already had test-driven accountability programs does not appear 

to have worked” (Lee, 2006). While No Child Left Behind and its stretch goals has, for the most 

part, been decoupled from educational accountability it did result in the renewed focus on school 

and teacher improvement. Educators, researchers, and other stakeholders set out to examine 

characteristics of academically successful schools and found many of them had implemented 

characteristics common to professional learning communities. Various studies in the literature 

(DuFour, 2004a; Wood, 2007; Graham, 2007) found that implementation of professional 

learning communities could result in higher academic achievement among students, regardless of 

their gender, race, socio-economic level, or level of disability.   

Characteristics Common to Successful Professional Learning Communities 

Dewey (1923) envisioned model schools where teachers worked collaboratively in order 

to give voice to what was working in their classrooms with critical dialogue about pedagogical 

practice. His approach included systematic study of teaching practices, conducted by the teachers 

themselves, who then made decisions about their classroom practice based on those 

conversations. The professional inquiry, he noted, ought to stimulate inquiry and further 
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innovation. This practice of collegial conversation about pedagogical practice lies at the heart of 

successful professional learning communities.   

Contemporary use of the term professional learning community has moved from its 

origins by Rosenholtz (1985) and Little (1995) to a ubiquitous mix of educational practices.  

According to DuFour (2004b): 

People use this term to describe every imaginable combination of individuals with an 

interest in education – a grade level teaching team, a school committee, a high school 

department, an entire school district, a state department of education, a national 

professional organization, and so on. In fact, the term has been used so ubiquitously that 

it is in danger of losing all meaning (p. 1).  

There is not a universal definition of a PLC (Stoll et al., 2006). DuFour (2004a) defines 

the term as “a group of people working interdependently toward the same goal.” He later 

expanded this definition, writing that a PLC should be defined as “educators committed to 

working collaboratively in the ongoing process of collective inquiry and action research to 

achieve better results for the students they serve.” (DuFour, DuFour, Eaker, and Many, 2010). 

Research in the field (Hord, 2004; Louis, Kruse, and Associates, 1995) indicates that PLCs 

appear to share four key characteristics which appear to work together to form an operating 

framework: shared values and vision, collective responsibility, reflective professional inquiry, 

and collaboration. Bolam, McMahon, Stoll, Thomas, and Wallace (2005) describe shared values 

and vision; collective responsibility for pupils’ learning; collaboration focused on learning; 

group as well as individual professional learning; reflective professional inquiry; openness, 

networks, and partnerships; inclusive membership, and mutual trust, respect, and support as 

characteristics of a PLC. 
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Among the characteristics DuFour et al. (2010) recognize as essential characteristics of a 

successful PLC are a focus on learning, a collaborative culture with a focus on learning for all, 

collective inquiry into best practice and current reality, action orientation, a commitment to 

continuous improvement, and results orientation. Fullan’s (2006) list of essential qualities, 

however, included collaboration focused on student learning, discussion of formative 

assessments, focusing on results, and data study as characteristics common to successful PLCs. 

These components will be used in the design of the survey instrument for this study. 

In addition to the six characteristics common to successful PLCs, DuFour (2004b) 

presents three “big ideas” that represent the core principles of successful professional learning 

communities. These ideas help to guide efforts within the schools to sustain the professional 

learning community model until it “becomes deeply embedded in the culture of the school” 

(DuFour, 2004b). Accepting professional learning communities as part of the overall school 

culture is an important aspect to the success of their implementation. McLaughlin and Talbert 

(2010) assert that “Professional learning communities that center on students, use data 

effectively, distribute expertise, and enjoy district level leadership and investment are proving to 

have a powerful impact on school culture, instructional quality, and student outcomes” (p. 1).  

The first big idea from DuFour (2004b) is that educators should ensure that students 

learn. The assumption that the core mission of formal education is not simply that students are 

taught but that teachers ensure that students learn as well. This shift in focus, from teaching to 

learning, has profound implications for schools and teachers. As a school moves toward 

implementation of this shift all of the educators in the institution must engage with each other in 

the examination of their responses to these four essential questions of a professional learning 

community: What do we want each student to learn? How will we know when each student has 
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learned it? How will we respond when a student has difficulty in learning? How will we respond 

when a student does not experience difficulty in learning? 

It is the answer to the third question which separates professional learning community 

schools from schools which are more traditional in their approach. The staff of a PLC school will 

find that students who are having difficulty learning to be a situation which is unacceptable and 

react by designing strategies which will ensure that students who are struggling receive 

additional time and support. This attitude towards struggling students must be pervasive and 

systematic in the school. Additionally, the response of the professional learning community must 

be timely, based on intervention rather than remediation, and directive in nature. PLCs are timely 

in that the professional learning community quickly identifies students who are in need of 

assistance. Being based on intervention rather than remediation, the professional learning 

community provides students with assistance right away rather than relying on such institutions 

as summer school, retention in grade, or taking remedial courses. PLCs are directive in that 

students who are struggling are required to devote extra time and effort in order to master the 

necessary concepts. Buffum, Mattos, and Weber (2008) said:  

Students should receive timely interventions at the first indication they need more time 

and support. This process should be directive rather than invitational, so that the students 

get the extra help they need, consistently and without interruption, until they are 

successful. Finally, this extra support should not be dependent upon which teacher the 

student has, but instead should be implemented systematically, so that every student who 

faces the same problem is guaranteed the same response (p. 7). 

DuFour’s (2004b) second big idea is that schools should be collaborative in nature. The 

collaboration which characterizes a professional learning community is a systematic process, 
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with teachers working together to improve their classroom pedagogical methods. Teachers 

engage with each other in a systematic process, exploring an ongoing cycle of questioning which 

encourages team learning and improved classroom practice. Teachers who are working together 

in a professional learning community must realize that this process is imperative to the success 

of the PLC. This process, which focuses on student achievement data and instructional 

improvement, differs from congeniality, a focus on building group comradery, engaging in a 

book study, or developing a consensus on building or organizational procedures. None of these 

examples represent the type of dialogue which focuses solely and explicitly on student 

achievement, intervention, or enrichment.  

In order for this collaboration to be successful, teachers must undergo a shift in their 

philosophy regarding the use of student data, pedagogical practice, and focus. According to 

DuFour (2004b): 

Collaborative conversations call on team members to make public what has traditionally 

been private – goals, strategies, materials, pacing, questions, concerns, and results. These 

discussions give every teacher someone to turn to and talk to, and they are explicitly 

structured to improve the classroom practice of teachers – individually and collectively 

(para. 24).  

Finally, DuFour’s third big idea is that schools should focus on results. Professional 

learning communities gauge their effectiveness based on student results on common formative 

assessments, interim assessments, and other benchmarks (including summative assessments such 

as federally-mandated testing). Every PLC within a school should work together to understand 

current levels of academic achievement, establish goals to improve that achievement, and 

provide evidence to support that improvement, such as common formative assessment results 
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(DuFour, 2004b). By examining student achievement data as part of a pervasive school practice 

schools become acutely aware of their progress toward established student achievement goals.  

This focus on student achievement data is a sea change for many educators; they find they must 

focus their efforts on student learning rather than previously held beliefs about their effectiveness 

as teachers. Educators must stop excusing unfavorable data and begin a self-examination of their 

teaching techniques with the realization that student achievement data must be their prime focus.   

Reichstetter (2006) asserts that a PLC is made up of teams which collaborate at regular 

intervals, and whose efforts are dedicated toward continued improvement in meeting student 

needs through a shared vision focused on curriculum. Several components which facilitate a PLC 

are necessary. The components include supportive leadership; classroom and school structural 

conditions; collective challenges facing teachers and students; questioning and reflecting on 

instructional practices; team decisions on essential learning outcomes; and interventions from 

common formative assessments. Feger and Arruda (2008) assert that strong PLCs share an 

openness to improvement; trust and respect; a foundation in the knowledge and skills of 

teaching; supportive leadership; and socialization and school structures that extend the school’s 

mission as characteristics imperative to academic improvement. Still others (Nelson, Slavit, 

Perkins, & Hathorn, 2008; Vescio, et al., 2008) suggest that PLCs are frequently associated with 

data-driven reform initiatives and can also take the name of inquiry groups or data teams.  

Marsh, Bertrand, and Huguet (2015) said: 

They typically involve collaborative work among peers, guided by a lead teacher or 

facilitator. In theory, PLCs are effective in influencing teachers’ thinking and practice because 

the discussions occur among trusted peers who may bring to the process diverse expertise and 

knowledge that enrich the conversations and analysis process (p. 2).  
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There exists a large theoretical base for the implementation of PLCs, and as is evident 

there are several threads common to their makeup and implementation. These include shared 

leadership; collaboration and collegiality; shared mission; shared goals; a focus on improvement 

and results; shared practice; and shared vision. The defining characteristics of a PLC meet these 

common threads, although there are several others which fit the definition. PLCs are a “shift in 

the way we conduct business every day as educators. PLCs are a way of improving education for 

teachers and students” (Carpenter, 2012). 

Changes in Instructional Practice 

At its core, the concepts of PLCs rest on the premise of improving student learning by 

improving teaching practice (Vescio, et al., 2008). A common perception in the literature and 

among practitioners is that PLCs generally are successful in improving teaching practice and 

student achievement (Hord, 1997, Stoll & Louis, 2007, Wood, 2007). However, rigorous 

evaluation studies of PLCs are limited in scope and number, and evaluations which are available 

are mixed (Lomos, Hoffman, & Bosker, 2011; Vescio, et al., 2008).  

Dunne, Nave, & Lewis (2000) conducted a study of 12 schools (five high schools, five 

elementary schools, and two middle schools) in Chicago under the auspices of the Annenberg 

Institute for School Reform where they created Critical Friends Groups (CFGs). Critical Friends 

Groups are similar to PLCs in that teachers in CFGs come together to “identify student learning 

goals that make sense in their schools, look reflectively at practices intended to achieve those 

goals, and collaboratively examine teacher and student work in order to meet their objectives” (p. 

1). Student populations in these schools ranged from 200 students to 2,100 students, with varying 

socio-economic and racial backgrounds. The evaluation team observed CFG meetings, observed 

and interviewed CFG and non-CFG teachers, and collected samples of teacher and student work 
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over a period of two school years, beginning the spring before each school’s coach was trained. 

These data provided insight into the connections among CFG activities, teacher’s thinking about 

their practice, and changes in their actual practice. Evaluators collected data at the 12 schools 

during site visits. For eight of the schools they collected data twice a year for one week, and for 

four of the schools they collected data once a month on the day of the CFG meetings. The 

researchers then surveyed all teachers in 62 area schools with CFG groups (which included the 

12 in the study) to ascertain differences between teachers who participated in CFGs and teachers 

who did not.   

Teacher’s answers to the survey indicated that, by a wide margin, CFG teachers 

collaborate more with each other than do non-CFG teachers. CFG teachers agreed more than did 

non-CFG teachers that they share ideas about teaching, share samples of their students’ work, 

meet regularly to discuss classroom problems, work together to develop teaching materials or 

activities, and seek each other’s advice about professional issues and problems. They also agreed 

more than did non CFG teachers that they could count on most staff members to help out 

anywhere, anytime, and that there was a great amount of cooperative effort among staff members 

(Dunne, et al., 2000, p.185).   

Additionally, teachers indicated there were significant effects on classroom instruction. 

“Classroom observations and interviews with teachers indicated a shift from teacher-centered to 

student-centered instruction in classes taught by CFG teachers. Classroom arrangements became 

more flexible, and the pace allowed students more time to gain mastery of a subject, often 

through team learning (Dunne, et al., 2000). Berry, Johnson, & Montgomery (2005) found that 

dramatic increases in student achievement as measured by grade level testing had occurred. In a 

study conducted in a rural elementary school over a four year period, students improved from 
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slightly more than 50% scoring at or above grade level to more than 80% of students meeting 

grade level standards. Phillips (2003) reported that at a middle school in Texas, ratings on a 

statewide standardized test went from 50% proficiency in reading, writing, and math in 1999-

2000 to 90% proficiency in 2001-2002 after the introduction of professional learning 

communities at the school.   

Supovitz (2002) conducted a 4 year study of Cincinnati area schools who were 

employing a district-wide reform movement called Students First, which revolved around the 

effect of communities of instructional practice on teacher instruction and student learning. A 

mixed methods approach was used in the study which collected data from various sources, 

including interviews, surveys, classroom observations, and student achievement scores. A school 

culture scale was used to analyze data, which was based on teacher collaboration, collective 

responsibility, reflective dialogue, faculty influence, and de-privatization of practice. Supovitz 

(2002) attempted to connect the culture scale to instructional practice and student achievement, 

based on the belief that if teams of teachers changed instructional practices, the expectations of 

teachers would lead to higher student performance. Results from the study indicated that 

effective communities of instructional practice scored well on the school culture scale which also 

related positively to student achievement data. 

Data study by teachers is an important part of the PLC process (DuFour, et al., 2010).  

Actions taken by teachers in PLCs in response to data was studied by Marsh, et al., (2015) in an 

attempt to better understand ways in which teachers involved in PLCs were using data to affect 

classroom practice and student achievement. “In theory, PLCs are effective in influencing 

teachers’ thinking and practice because the discussions occur among trusted peers who may 

bring to the process diverse expertise and knowledge that enrich the conversations and analysis 
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process” (Marsh, et al., 2015, p. 2). This study found that teachers responded to student learning 

data with “surface-level changes to instruction” (p. 2). However, when teachers who were strong 

in both vertical expertise (an individual’s knowledge and skills) and horizontal expertise 

(knowledge that is co-created through interactions and movement across contexts) observations 

found that changes in practice were more meaningful (Marsh, et al., 2015).  

The collaborative process of the PLC has the potential to affect teacher data-use skills.  

Datnow, Park, and Kennedy-Lewis (2012) conducted a multi-school data use study which 

concluded that social interactions were a major influence in the development of ways in which 

teachers utilized student data. Symonds (2003) found similar results in a study of schools in the 

Bay Area of California. Mason (2003) found that teachers who viewed student data as a tool for 

improvement rather than an accountability measure made significant changes in the manner in 

which they approached the use of data in PLCs and in shaping the focus of instruction in their 

classrooms.   

McGee (2016) conducted a study of 112 Chicago science and special education teachers 

using the School Staff Questionnaire in an attempt to measure, among other items, changes in 

science teaching practices.  Among the findings in this area, McGee (2016) found that while 

none of the formal opportunities were statistically significant within the model that included 

indicators of professional community, conversations were taking place among the teachers about 

curriculum and student work despite changing district leadership and policy ambiguity. “These 

conversations about curricula and student work have a significant influence on changes in 

teaching practice” (p.161). 

Elementary teachers were involved in a two-year grant focused on professional 

development using lesson study processes to increase their understanding of mathematics content 
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and effective mathematics pedagogy in a study conducted by Gee & Whaley (2016). The 

primary research questions focused on how 16 elementary teachers described their professional 

growth after being involved in lesson study in a professional learning community with other 

teachers and university professors and how they described the impact the program had on their 

teaching of mathematics. Case study methodology provided the tools for researchers to study 

complex phenomena within a professional learning community setting. Collected data included 

interviews of selected teachers focused on the lesson study process, teacher journal reflections, 

and recordings of individual teacher discussions of video taped segments of their teaching. Data 

indicated the participants valued collaboration within the community of learners and a change in 

practice through a focus on student discourse, student thinking, and questioning strategies. The 

majority of teachers demonstrated the change in practice.  

All of the teachers interviewed indicated a change in practice in the way they taught, that 

involved a deeper understanding of the importance of using problem based instruction to 

strengthen students’ conceptual understanding of mathematics. In addition, all teachers 

emphasized the effect of teacher reflection and dialogue with other teachers on instruction in 

changing, and thus improving, their practice (p. 95).  

Brucker (2013) conducted a study which investigated teacher perceptions of levels of 

implementation and effectiveness with regard to student learning in Kanawha County, West 

Virginia. Her findings indicated that the participants’ level of implementation as some or most of 

the time, and effectiveness of the PLC was somewhat effective to effective. Monterosso (2014) 

conducted a study centered on professional learning communities which met during common 

planning time and effects on 8th grade reading scores. School principals were surveyed to 

ascertain the frequency of common planning time among 8th grade reading teachers. Her findings 
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concluded that, despite responding administrator’s feeling that their PLC implementation was 

strong, there was little correlation between common planning time and 8th grade reading scores.  

East (2015) conducted a study based on characteristics of implementation and teacher perceived 

effectiveness in improvement schools in West Virginia. Teachers reported PLC implementation 

levels as some of the time and most of the time and they were judged to be somewhat effective to 

effective in improving student learning. None of these studies examined effects of PLCs on 

instruction in the classroom in West Virginia.   

Summary 

The widespread development of PLCs throughout the nation came as a result of many 

educational improvement initiatives in 1980. While there are no true definitions of a PLC, 

several commonalities exist among those groups which have been successful in advancing 

student achievement. Vescio et al. (2008) conducted a review of research concerning the impact 

professional learning communities have had on teaching practices and student learning; they 

found that between 1990 and 2005 only 10 empirical studies had been conducted on the subject 

in the United States. A search of two key sources drove further investigation into the research on 

the topic. First, a review of various websites, including the Annenberg Institute for School 

Reform, the Wisconsin Center for Educational Research, and Google Scholar was conducted.  

Second, an examination of the EBSCO and ERIC databases was completed. These searches 

(while limited in scope) revealed that since 2006 only 42 studies focused solely on the effects of 

professional learning communities and instructional practices. The results of these searches, 

while no means exhaustive, suggest that further research on the topic could prove valuable. The 

literature in West Virginia on the effects of PLCs on classroom instruction is extremely limited.  
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This study seeks to add to the body of research available concerning the effects of PLCs on 

classroom instruction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

32 

Chapter Three: Methods 

 This non-experimental, descriptive study examined the effect(s), if any, that professional 

learning communities have had on the professional practices of secondary (grades 9-12) 

mathematics teachers in Boone, Clay, Putnam, and Kanawha counties in West Virginia. Also 

investigated were potential differences in instructional-practice change(s) based on selected 

demographic variables: age, sex, degree level, grade level taught, total years of teaching 

experience, total number of years in current position, total years of PLC participation, and 

specific math subject taught. This study also described teacher suggestions to enhance their 

collaborative efforts and professional practice based on input from individual PLCs.  

Problem Statement 

Vescio et al. (2008) conducted a review of research concerning the impact professional 

learning communities have had on teaching practices and student learning, finding that between 

1990 and 2005 only 10 empirical studies had been conducted on the subject in the United States.  

A search of two key sources drove further investigation into the research on the topic. First, a 

review of various websites, including the Annenberg Institute for School Reform, the Wisconsin 

Center for Educational Research, and Google Scholar was conducted. Second, an examination of 

the EBSCO and ERIC databases was completed. These searches (while limited in scope) 

revealed that since 2006 only 42 studies focused solely on the effects of professional learning 

communities and professional practices. The results of these searches, while by no means 

exhaustive, suggest that further research on the topic could prove valuable. 

The intent of this study was to survey mathematics instructors who taught in secondary 

schools in four West Virginia counties (i.e., Boone, Clay, Putnam, and Kanawha) in an 

examination on the effect(s) professional learning community activities (e.g., improved 
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collaboration, data study, and formative assessment) have on professional practice in 

mathematics classes. While three studies have been conducted in the last 10 years on 

professional learning community practice in our state, none have focused on professional 

practice. Brucker (2013) focused on teacher perceptions of levels of implementation and 

effectiveness. Monterosso (2014) conducted a study which centered on professional learning 

communities, common planning time, and their effects on 8th grade reading scores. East (2015) 

looked at perceived teacher effectiveness in SIG schools in West Virginia.   

Research Questions 

The primary question for this study is: To what extent are professional practices affected 

by interactions and collaboration in PLCs. Five research questions will guide this study. The 

questions are: 

1.  To what extent, if any, have PLCs brought about changes in instructional practice? 

2. To what extent, if any, have PLCs brought about increased collaboration among 

teachers? 

3. To what extent, if any, have PLCs brought about changes in data study? 

4. To what extent, if any, have PLCs brought about changes in assessment practices? 

5. To what extent, if any, do selected demographic characteristics affect participant 

responses to survey items? 

Research Design 

This study was completed using a one-shot, cross-sectional survey design focused on 

determining the levels of effective change in professional practice due to collaboration in PLCs 

in secondary mathematics classrooms in counties which made up Regional Educational Service 

Agency (RESA) III in West Virginia. A cross-sectional survey was used to collect data from one 
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group of subjects at one point in time (Fink, 2003) and this survey solicited information from 

secondary mathematics teachers at one such specific point in time. Secondary mathematics 

teachers were asked to provide their perceptions regarding the change(s) in their professional 

practices due to their participation in professional learning communities. Data based on various 

demographic variables were collected.  

Population 

The population for this study included secondary mathematics faculty at 16 secondary 

schools during the fall semester 2018. There were approximately 81 secondary mathematics 

faculty in the schools targeted for research. Two of the schools in the study were junior/senior 

high schools with student population ranging from 7th grade to 12th grade.  These schools were 

included in the study.  

For the purposes of this study, secondary mathematics faculty were defined as those 

teachers who teach any mathematics subject, regardless of academic level, in grades 7 through 

12 (i.e., 7th grade mathematics, 8th grade mathematics, algebra I, algebra II, geometry, pre-

calculus, trigonometry,  transitional mathematics, International Baccalaureate (IB) mathematics 

studies, algebra III, applied math, assisted math, computer science and mathematics, math 1-8, 

math 1-9, math II, math III (liberal arts focus), math III (science, technology, engineering, math) 

(STEM) focus, math III (technical readiness) (TR) focus, math IV, math IV (TR) focus, STEM 

readiness mathematics, advanced mathematical modeling, Advanced Placement calculus (AB), 

Advanced Placement calculus (BC), and Advanced Placement statistics (West Virginia 

Educational Information System, 2017).  
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Instrumentation 

An online survey entitled Mathematics Professional Change Questionnaire was used in 

this study. This survey, based on the School Staff Questionnaire (Parise & Spillane, 2010) and 

used with permission, consisted of three sections. Part C of the survey contained demographic 

information with basic questions pertaining to participants’ sex, degree level (bachelors, 

bachelors + 15, bachelors + 30, masters, masters + 15, masters + 30, masters + 45, advanced 

degree or certificate), number of years of experience in public education, number of years 

teaching at the schools where the participants were employed, number of years in their present 

positions, and the number of years of participation in PLCs. The final question in this section 

asked participants to identify the composition of the PLCs in which they participated (e.g., 

departmental, cross-curricular, both, or other).  

Part A of the survey contained questions pertaining to changes in professional practice, 

collaboration, data study, and assessment practices using a Likert-type scale of 1-6. Part B 

consisted of three open-ended questions requesting that participants identify changes they have 

made in their classroom as a result of their participation in PLCs, their impressions about the 

usefulness of PLCs with regard to their instructional practices, and their suggestions for further 

professional development with regard to PLC practice. The complete instrument is contained in 

Appendix C.  

Data Collection 

An introductory email describing the study and requesting permission to conduct the 

survey with the members of their mathematics faculty was sent to the principals of secondary 

schools in Boone, Clay, Kanawha, and Putnam counties. After getting administrative permission, 

emails explaining the study and asking their participation were sent to all mathematics faculty in 
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secondary schools in the participating counties. A link to the survey was included in the email.  

Participant responses were collected and the responses analyzed.  

Data Analysis 

The data collected from all survey questions were analyzed using frequency counts in the 

form of percentages which will expose majority agreement or disagreement with the statements 

posed in the questionnaire. The responses from the survey questions were categorized by 

common themes and demographic responses, allowing emerging trends and potential 

relationships between demographics and survey items to be analyzed. Emerging categories for 

specific changes in professional practice and suggestions for further PLC professional 

development were examined with regard to open-ended questions 1 and 2, while question 3 

employed positive, neutral, and negative categories to determine impressions about the 

usefulness of professional learning communities. 

Significance of Study 

A paucity of research exists on PLCs’ effects on professional practice. Most research 

from 2011 to 2016 has focused on teacher perceptions of PLCs, administrator perceptions of 

PLCs, and PLCs’ relative effect(s) on student outcomes on standardized assessments. Few 

studies are found in the research on how PLCs have changed teacher professional practices 

specifically. This study is important for the potential results it may generate regarding whether 

PLCs have significant effects on teacher professional practices.   

This study involved secondary mathematics teachers in high schools in Boone, Clay, 

Putnam, and Kanawha counties in West Virginia. These counties made up the former Regional 

Education Service Agency (RESA) 3 in south-central West Virginia, and represent a mix of 

rural, suburban, and urban school districts. 
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Results of this study provide school and district administrators with information that can 

be used for assessing, improving, and sustaining effective PLCs. This study may also provide 

information regarding the continuing importance of PLCs in the classroom and whether the 

ongoing PLC initiative in West Virginia is having a significant effect on classroom instruction.  

Limitations 

Limitations are potential weaknesses or problems with the study identified by the 

researcher. Often, these limitations relate to the number of participants in the survey, errors in 

measurement, and other factors related to data collection and analysis (Creswell, 2005).  

The findings of this study were limited to the perceptions of secondary mathematics 

teachers in Boone, Clay, Putnam, and Kanawha counties in West Virginia. As such, the results 

are not be generalizable to other academic areas or to other mathematics teachers. Those who 

responded to the survey may have done so out of a particular bias, either for or against PLCs in 

general. There may have been differences in the implementation of PLCs in the counties and 

schools being studied (e.g., the DuFour PLC model mandated by the West Virginia Department 

of Education in 2009 may not be the model used in the schools in this study). An additional 

limitation was that all schools surveyed were secondary schools, and as such the results do not 

represent elementary PLC practices in the counties surveyed.  
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Chapter Four: Presentation and Analysis of Data 

 The purpose of this study was to examine the effect(s) professional learning communities 

(e.g., instructional practices, collaboration, data study, and formative assessment) have on 

professional practice in secondary mathematics classes in Boone, Clay, Putnam, and Kanawha 

counties in West Virginia. Findings in this chapter are organized around the following sections: 

data collection, participant characteristics, major findings for each of the five research questions 

examined in this study, qualitative analysis, and a summary. 

Data Collection 

On September 26, 2018 an introductory email describing the study and requesting permission to 

conduct the survey with the members of their mathematics faculty was sent to the principals of 

each of the secondary schools in the survey area. Follow-up phone calls were made on October 

28, 2018 to administrators who had not responded to the email. The survey was approved for 

distribution by administrators at all 16 schools. On October 4, 2018 the survey, Mathematics 

Professional Change Questionnaire (Appendix C) was distributed via email to all secondary 

mathematics faculty in the selected counties (N = 81). A reminder email was sent to the potential 

participants on October 22, 2018.  Survey data collection concluded on November 19, 2018. The 

response rate for the participating schools was 22% (n = 18). 

Participant Characteristics 

Part C of the survey requested demographic information pertaining to the participants’ sex, 

degree level, number of years of experience in public education, number of years teaching at the 

schools where the participants were employed, number of years in their present position, number 

of years of PLC participation, and the composition of the PLCs in which they participate (e.g., 

departmental, cross-curricular, both, or other).  
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Sex 

Five (27.8%) of the participants in the survey were male, while 13 (72.2%) were female.  These 

data are arrayed in Table 1. 

Table 1 

Demographic Characteristics of Participants 

Sex        n   % 

Male        5   27.8 

Female        13   72.2 

Degree Level  

The degree level choices were categorized as bachelors, bachelors + 15, bachelors + 30, masters, 

masters + 15, masters + 30, masters + 45, and advanced degree or certificate. The responses 

indicated 11.1%  of the participants held bachelors degrees, 11.1% of the respondents fell into 

the category of bachelors + 15, 11.1% of the participants held masters degrees, 16.7% held 

masters degrees + 15 hours, 22.2%  held masters degrees + 30 hours, and 27.8% held masters 

degrees + 45 hours. None of the participants categorized themselves as holding bachelors 

degrees + 30 hours or as holding an advanced degree or certificate. These data can be seen in 

Table 2. 
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Table 2 

Degree Level of Participants 

Degree Level       n   % 

Bachelors       2   11. 

Bachelors + 15      2   11.1 

Bachelors + 30      0   0 

Masters       2   11.1 

Masters + 15       3   16.7 

Masters + 30       4   22.2 

Masters + 45       5   27.8 

Experience 

The majority of participants in the study (55.5%) indicated 16 or more years of experience in 

public schools. Teachers with 6-10 years of experience comprised 27.8% of the participants, 

followed by teachers with less than 5 years of experience (11.1%) and 11-16 years of experience 

(5.6%). These data can be seen in Table 3. 

Table 3 

Years of Public Education Experience 

Years        n   % 

Less than 5       2   11.1 

 6-10        5   27.8 

11-15        1   5.6 

16 or more       10   55.6 
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Years of Teaching Where Presently Employed 

Thirty-eight percent of the participants indicated they had been teaching at the school where they 

were presently employed for 6-10 years, while 33.3% had been at their present school for less 

than 5 years, and 27.8% indicated they had been at their present school for 16 years or more. 

These data can be seen in Table 4. 

Table 4  

Years of Teaching Where Presently Employed 

Number of Years      n   % 

 Less than 5       6   33.3 

 6-10        7   38.9 

11-15        0   0 

16 or more       5   27.8 

Years of Teaching in Present Positions  

Responses to the survey showed that 38.9% of the respondents had been teaching 16 years or 

more in their present positions. Thirty-nine percent of the respondents had been teaching 6-10 

years in their present positions, while 16.7% had been teaching in their present positions less 

than five years, and 5.6% had been in their present positions 11-15 years. These data can be seen 

in Table 5. 
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Table 5 

Years of Teaching in Present Position 

Number of Years      n   % 

Less than 5       3   16.7 

6-10        7   38.9 

11-15        1   5.6 

16 or more       7   38.9 

Years of PLC Participation   

The majority of respondents (44.4%) had been involved in PLCs for 6-10 years. Thirty-three 

percent had been involved less than 5 years, while 22.2% had been involved in PLCs for 11-15 

years. None of the respondents had been participating in PLCs for 16 years or more. These data 

can be seen in Table 6. 

Table 6 

Years of PLC Participation 

Number of Years      n   % 

Less than 5       6   33.3 

6-10        8   44.4 

11-15        4   22.2 

16 or more       0   0 
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Composition of PLCs   

Most of the respondents (55.6%) were involved in departmental PLCs, while 44.4% were 

involved in a hybrid of departmental and cross-curricular PLCs. None of the participants 

indicated they were involved in strictly cross-curricular PLCs. No other compositions of PLCs 

were listed by the participants. These data can be seen in Table 7. 

Table 7 

Composition of PLCs 

Composition       n   % 

 Departmental       10   55.6 

 Cross-curricular      0   0 

 Both        8   44.4 

 Other        0   0 

Research Question 1: To what extent, if any, have PLCs brought about changes in 

instructional practice?  

 This survey contained six questions which focused on changes made by the educators 

regarding instructional practices due to PLC participation. Question 2 asked the participants, on a 

scale of 1-6, if their participation in PLCs had any effect on teaching materials used in their 

classroom. The mean response for this was 4, with 77.8% ranking this as 4, 5, or 6, indicating 

significant change in professional practice. This was the highest level of change in the 

instructional practice category. A majority of the respondents agreed with Question 1, that PLCs 

had affected their teaching methods (66.67%). They also agreed with Question 5, indicating 

substantial change in the understanding of the academic needs of their students (66.67%), and 

with Question 6, change in the manner in which they assessed their students (61.12%). The 
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participants also indicated substantive change on Question 3 regarding whether PLC 

participation had affected their student grouping practices (50%), and on Question 4, whether the 

kinds of questions they asked in their classrooms had changed (50.01%). The means for 

questions 1 (3.89), 3 (3.28), 4 (3.72), 5 (3.83), and 6 (3.83) indicated that there was disagreement 

(at least to some degree) with the extent to which participation in PLCs had changed their 

instructional practices in their classrooms. 

Table 8 

Extent to Which PLCs Have Brought About Changes in Instructional Practice 

Question     1 2 3 4 5 6 Mean 

Teaching Methods    2 2 2 5 4 3 3.89 

Teaching Materials    2 1 1 6 7 1 4.00 

Student Grouping Practices   4 0 5 5 4 0 3.28 

Kinds of Questions Asked   3 1 5 1 5 3 3.72 

Understanding Academic Needs  3 1 2 5 4 3 3.83 

Student Assessments    2 1 4 3 7 1 3.83 

Research Question 2: To what extent, if any, have PLCs brought about increased 

collaboration among teachers? 

 Participants were asked to provide their input on four questions relating to increased 

collaboration among colleagues due to PLC participation. The mean ratings of the responses in 

this area ranged from a high of 4.22 to a low of 3.00. Question 1 asked about collaboration with 

regard to subject area content. This question generated the highest mean (4.22) and an overall 

substantive change percentage of 66.67%.  None of the other questions in this area had means 

higher than 4.00. Question 3 – collaboration about classroom instruction – had a mean of 3.83 
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and an overall rate of change percentage of 66.67%. Question 2 – collaboration about how to 

help students learn – had a mean of 3.72 and a rate of substantial change percentage of 61.1%.  

The question with the lowest mean response asked respondents about collaboration with 

colleagues about classroom management. This question generated a mean of 3.00 and a rate of 

change percentage of only 38.9% (n = 7). 

Table 9 

Extent to Which PLCs Have Brought About Changes in Collaboration 

Question     1 2 3 4 5 6  Mean 

Content Being Taught    2 1 3 2 5 5 4.22 

How to Help Students Learn   3 3 1 3 5 3 3.72 

Classroom Instruction Practices  3 2 1 4 5 3 3.83 

Classroom Management Practices  5 3 3 3 2 2 3.00 

Research Question 3: To what extent, if any, have PLCs brought about changes in data 

study? 

 The survey instrument contained five questions related to changes in data study behaviors 

as a result of PLC participation. The mean ratings for this set of questions ranged from 3.67 to 

3.28. The question with the highest mean response was Question 1 – examination of student 

assessment data. This question had a mean response of 3.67 and a substantive change percentage 

of 55.5%. The question that had the lowest mean response asked participants to rate their use of 

assessment data to drive enrichment practice in the classroom. The mean response to this 

question was 3.28, with a substantive change response of only 44.4%. Question 2, concerning the 

sharing of assessment data, had a mean response 3.33 and a substantive change percentage of 

50%, while Question 4 – use of assessment data to drive remediation practice in the classroom – 
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had a mean response of 3.44 and a substantive change percentage of 55.5%. Question 3, which 

dealt with the use of assessment data to drive changes in instructional practice, had a mean of 

3.56 (second highest in the group) and a substantive change percentage of 61.1%, the highest 

among the five questions asked about data study. The responses to all questions in this area are 

found in Table 10. 

Table 10 

Extent to Which PLCs Have Brought About Changes in Data Study 

Question     1 2 3 4 5 6 Mean  

Examination of student assessment data 3 3 2 4 1 5 3.67 

Sharing of assessment data   5 3 1 4 0 5 3.33 

Use of assessment data to drive changes in 

instructional practice    4 2 1 6 1 4 3.56 

Use of assessment data to drive changes in  

remediation practice    4 3 1 5 1 4 3.44 

Use of assessment data to drive changes in 

enrichment practices    5 2 3 3 1 4 3.28 

Research Question 4: To what extent, if any, have PLC brought about changes in 

assessment practice? 

 In Question 4, participants were asked to rate four questions surrounding the premise 

that PLCs had an effect on their assessment practices. Of the four questions, none rated higher 

than a mean of 3.44 or a substantive change rate of 50%. The highest rated mean was found for 

Question 2, which asked participants to assess the extent to which their participation in PLCs has 

brought about changes to assessments they had given to determine areas of academic weakness 

among their students (formative assessments). On this question, the mean was 3.44 and the 

substantive change rate that PLCs had a positive effect was 50%. Question 1 asked if PLCs had 
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any effect on the frequency of assessments given. This question generated a mean of 3.0 and a 

change rate of only 38.9%. Question 3 – the use of assessments to determine overall knowledge 

of a given objective (i.e., summative assessments) – had a mean of 3.06 and a change rate of only 

33.3%. The lowest rated of the questions was Question 4, which asked participants to rate the 

extent to which their participation in PLCs had an effect on assessments developed by 

collaborative teams (i.e., common formative assessments). The mean for this question was only 

2.94, and it generated a substantive change rate of 38.9%. These data can be found in Table 11. 

Table 11 

Extent to Which PLCs Have Brought About Changes in Assessment Practices 

Question     1 2 3 4 5 6 Mean 

Frequency of assessments given  5 4 2 3 1 3 3.0 

Assessments to determine areas of  

academic weakness (formative)  4 2 3 3 3 3 3.44 

Assessments to determine overall  

knowledge of a given objective  

(summative)     4 3 5 2 2 2 3.06 

Assessments developed by collaborative 

teams (common formative assessments) 7 2 2 3 0 4 2.94 

Research Question 5: To what extent, if any, do selected demographic characteristics (sex, 

degree level, years of experience in public education, years of experience teaching 

mathematics, years of experience at present school, years of experience in present subject 

area, years of participation in PLCs, and composition of PLC participation) affect 

participant responses to survey items? 

The survey instrument contained 19 specific items within four categories related to 

possible changes in professional practice (i.e., instructional practice, collaboration, data study, 
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and assessment) which may have occurred due to participation in PLCs. In analyzing the data, 

the researcher used bivariate analyses to determine whether any significant relationships existed 

between the demographic data (i.e., sex, years of experience in public education, years of 

experience teaching mathematics, years of experience at present school, years of experience in 

present subject area, years of participation in PLCs, and composition of PLC participation) and 

participant responses to the questions concerning their professional practice. Each professional 

practice item in the survey was calculated independently against each demographic 

characteristic. 

 Instructional Practice Question 1 asked participants to rate the extent to which their 

participation in PLCs had affected their teaching methods. This question was found to have a 

significant relationship at .521 (significant at the p <0.05 level) with the number of years of PLC 

participation by the participants. These data can be found in Table 12. 

Table 12 

Bivariate Correlations between Teaching Methods and Years of PLC Participation 

       Teaching Methods PLC Participation 

Teaching Methods Pearson Correlation   ---   .521* 

   Significance (2-tailed)   ---   .027 

   n     18   18 

*Correlation is significant at the p <0.05 level (2-tailed) 

 Instructional Practice Question 3 asked participants to rate the extent to which their 

participation in PLCs affected their grouping practices. This question was found to have a 

significant relationship with the composition of participants’ PLCs. The Pearson r was .539 (p 

<0.05 level).  These data can be found in Table 13. 
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Table 13 

Bivariate Correlation between Grouping Practices and PLC Composition 

      Grouping Practices PLC Composition 

Grouping Practices Pearson Correlation  ---   .539* 

   Significance   ---   .021 

   n    18   18 

*Correlation is significant at the p <0.05 level (2-tailed) 

 Instructional Practice Question 4 asked participants to rate the extent to which their 

participation in PLCs affected their questioning practices. This question was found to have a 

significant relationship with the composition of participants’ PLCs. The Pearson r was .477, 

which was significant at the p <0.05 level.  These data can be found in Table 14. 

Table 14 

Bivariate Correlation between Questioning Practices and PLC Composition 

      Questioning Practices PLC Composition 

Questioning Practices Pearson Correlation  ---   .477* 

   Significance   ---   .045 

   n    18   18 

*Correlation is significant at the p <0.05 level (2-tailed)  

 Collaboration Question 3 asked participants to rate the extent to which their participation 

in PLCs had changed how often conversations had taken place with their colleagues about 

instructional practices. The question was found to have a significant relationship with the 

participants’ subject area (the specific course of mathematics being taught). The Pearson r was 

.479, which was significant at the p <0.05 level. These data can be found in Table 15. 
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Table 15 

Bivariate Correlation between Participant Conversations Concerning Instructional Practices 

and Years of Experience in Present Subject Area  

     Instructional Practice   Years of Experience 

      Collaboration    Present Subject Area 

Instructional Practice  

Collaboration  Pearson Correlation  ---    .479 

   Significance   ---    .044 

   n     18    18 

*Correlation is significant at the p <0.05 level (2-tailed) 

 Data Question 3 asked participants to rate the extent to which their participation in PLCs 

had affected their use of data to drive changes in their instructional practice. The question was 

found to have a significant relationship with the composition of the participant’s PLCs. The 

Pearson r was found to be .469, which was significant at the p <0.05 level. These data can be 

found in Table 16. 

Table 16 

Bivariate Correlation between Use of Data to Drive Changes in Instructional Practice and PLC 

Composition 

     Use of data to drive changes PLC Composition 

      in Instructional Practice 

Use of Data to Drive  

Changes In  

Instructional Practice Pearson Correlation  ---    .469* 

   Significance   ---    .050 

   n    18    18 

*Correlation is significant at the p <0.05 level (2-tailed) 
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 Assessment Question 3 asked participants to rate the extent to which their participation in 

PLCs had affected their assessments given to determine overall knowledge of a given objective 

(summative assessment). The question was found to have a significant relationship with the 

number of years of PLC participation of the participants. The Pearson r was.565, which was 

significant at the p <0.05 level. These data can be found in Table 17. 

Table 17 

Bivariate Correlation between Summative Assessments and Years of PLC Participation 

      Summative Assessment PLC Participation 

Summative 

Assessment  Pearson Correlation  ---    .565* 

   Significance   ---    .014 

   n    18    18 

*Correlation is significant at the p <0.05 level (2-tailed)       

Qualitative Analysis 

The Mathematics Professional Change Questionnaire contained three open ended 

questions requesting that participants identify changes they have made in their classrooms as a 

result of their participation in PLCs, impressions about the usefulness of PLCs with regard to 

their professional practice, and suggestions for further professional development relating to PLC 

practice at their schools. Open ended questions offer insight into why individuals maintain 

specific belief (Fink, 2006). Fink continued by asserting that the resulting data provide 

descriptions of feelings and perceptions, values, habits, and personal backgrounds or 

demographic characteristics (p. 4). Creswell (2009) wrote that the analysis of qualitative research 

consists of “analyzing the data for significant phrases, developing meanings and clustering them 

into themes, and presenting the description of the phenomenon” (p. 160). Liu (2012) wrote that 



 

52 

sentiment analysis is “the field of study that analyzes people’s opinions, sentiments, evaluation, 

appraisals, attitudes, and emotions” (p. 7). Sentiment analysis was used to analyze positive, 

neutral, and negative responses to determine impressions about specific changes in professional 

practice, usefulness of professional learning communities, and suggestions for further PLC 

professional development.  

In Part B, Question 1 of the survey, participants were asked to respond to this open-ended 

question: Is there anything else you wish to report concerning the effect of PLCs on your 

instructional practice, your collaborative practice, your data study practice, or your assessment 

practice? A total of eight responses were recorded to this question.   

Sentiment analysis (Liu, 2012) was used to analyze and categorize these responses. Four 

negative responses (50%) to the question were recorded as were three positive responses 

(37.5%), and one neutral response (12.5%).  Negative responses included these: 

• “PLCs actually take time away from helping our students.” 

• “My colleagues share materials, assessments, data, etc. all the time without being 

forced to participate in unnecessary meetings and creating more paperwork.” 

• “USELESS!!” 

 Positive responses to the question included the following: 

• “PLCs are especially beneficial for newer teachers.” 

• “The PLCs let us see that we all are encountering the same types of strengths and 

weaknesses of the students in our classes. We have focused on CFAs and sharing 

data to improve our instruction. We also are completing a book study on our own 

to help improve instructional practices.” 
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The neutral response to the question was “PLCs have really affected my teaching if they 

are effective. Many times we have had PLCs that do not help or are conducted by people that are 

not qualified in our content.” The results of these data can be seen in Table 18. 

Table 18 

Effects of PLCs on Instructional, Collaborative, and Data Study Practices 

Sentiment       n   % 

Positive       3   37.5 

Neutral       1   12.5 

Negative       4   50 

In Part B, Question 2 of the survey, participants were asked to describe their impressions 

about the usefulness of PLCs as they may have affected their professional practice. There were a 

total of nine responses to the request. Sentiment analysis (Liu, 2012) was used to analyze and 

categorize the responses. Five negative responses (55.6%) were recorded to the request, as were 

three positive responses (33.3%), and one neutral response (11.1%).  Negative responses 

included the following:  

• “Not useful at all. This is just a device that the board offices can use to get free labor 

from the teachers. Since we are to stay on the topic dictated by the board office we 

can’t discuss actual issues that we need addressed in the classroom. We are not able 

to share ideas because that would be considered off topic.” 

• “I have not found PLCs useful as I take offense to the methods of teaching me new 

skills. As an older teacher I do not like having to make me actually perform a new 

strategy, technique or method, as opposed to knowing I am experienced enough to be 

able to perform these techniques with simple instructions. It is rather demeaning to be 
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treated like young students instead of as scholars who take pride in our continuing 

education.” 

• “The PLCs are forced on us at our school. We have them weekly during our lunch 

time (15 mins). They are USELESS!!! PLCs should be given more time if taken 

seriously and we should be able to talk about projects, concepts and anything else that 

goes with our curriculum.” 

 Positive responses included the following statements:  

• “It has given me the chance to collaborate with fellow teachers a great deal and I have 

been able to change some instructional techniques and share success and ideas with 

other teachers. Also gives us a chance to co-plan, evaluate standardized test scores, 

and implement good teaching practices.”  

• “PLCs give an opportunity for sharing new and improved methods.” 

• “I have found the PLC time to be very useful in all of the areas that you addressed, 

especially assessment. I’d wish we had more time to focus on best practices and we 

may be able to do that this year. All of the teachers in the math department have been 

made to feel that our opinion is important and we all try to look at issues with an open 

mind. Our state test scores in math improved significantly and I attribute that to our 

time in PLC planning for improvement”.  

The lone neutral response to the request was “No effect.”  These data are presented in 

Table 19. 
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Table 19 

Impressions about usefulness of PLCs Concerning Professional Practice 

Sentiment       n   % 

Positive       3   33.3 

Neutral       1   11.1 

Negative       6   55.6 

 In Part B, Question 3 of the survey asked respondents to please list suggestions for 

further professional development regarding PLC practice at their school. Six responses were 

recorded to this request.   

 Emergent category analysis (Salkind, 2008) was used to analyze and categorize these 

responses as the question asked for suggestions rather than participant impressions. The most 

frequently reported suggestions were related to logistics (50%, n = 3). Suggestions related to 

content had two responses (33.3%), and one response (16.7%) was devoted to training. Those 

responses related to logistics included suggestions about lack of time and focus, principal 

involvement, and central office involvement. Those responses related to content included 

suggestions for classroom activities, classroom management, time management, and data 

analysis. The lone suggestion for training requested that the professional development should be 

aimed at the people who require participation in PLCs. I believe this comment to be aimed at 

either central office staff or school administrators, although there is nothing in the comment to 

confirm this assumption. These data are presented in Table 20.   
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Table 20 

Suggestions for Further Professional Development Regarding PLCs 

Suggestions related to:     n  % 

Logistics       3  50 

Content       2  33.3 

Training       1  16.7 

Summary 

 The purpose of this chapter was to present data gathered to examine the effect(s) 

professional learning communities (i.e., instructional practices, collaboration, data study, and 

formative assessment) have had on secondary mathematics classrooms in Boone, Clay, 

Kanawha, and Putnam counties in West Virginia. Respondents were asked to rate the extent to 

which their professional practice had changed (i.e., instructional practice, collaboration, data 

analysis, and formative assessment) on 19 items and to provide information about other types of 

changes in professional practice, the usefulness of PLCs, and suggestions for further professional 

development regarding PLC practice at their schools.  

 Analysis of the data provided from the Mathematics Professional Change Questionnaire 

yielded insight into the effectiveness of PLCs of mathematics teachers in four West Virginia 

counties. Data were collected using Likert-type responses on a scale of 1 (never) to 6 (a great 

deal) and open ended questions. Mean ratings ranged from a low of 2.94 on Research Question 

4, Item 4, which asked participants to rate the extent to which their participation in PLCs had an 

effect on assessments developed by collaborative teams (i.e., common formative assessments),   

to 4.22 on Research Question 2, Item 1, which asked participants to rate the extent their 

collaborative practice had changed concerning the content being taught in their classrooms. 
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Chapter Five: Summary of Findings, Conclusions, and Recommendations 

 This chapter reviews the purpose of the study, research questions, demographic data, 

methods, and summarizes the findings. The chapter ends with a presentation of conclusions 

based on the responses to the five research questions and recommendations for further research. 

Purpose of the Study 

 The purpose of this study was to examine the effect(s) professional learning communities 

had on professional practice (e.g., instructional practices, collaboration, data study, and 

formative assessment) in secondary mathematics classrooms in Boone, Clay, Kanawha, and 

Putnam counties in West Virginia. The study additionally examined the findings in relationship 

to selected demographics (i.e., sex, degree level, years of teaching experience in public 

education, years of experience teaching mathematics, years of experience at the present school, 

years of experience in the specific subject area(s), number of years of PLC participation, and 

composition of the PLCs in which the respondents participated. The study also sought to collect 

additional information offered by the respondents concerning their participation in PLCs which 

had not been addressed in the survey items, their impressions about the usefulness of PLCs as 

they may have affected their professional practice, and to solicit any suggestions for further 

professional development in the area of PLCs. The study focused on five research questions: 

 Research Question 1: To what extent, if any, have PLCs brought about changes in 

instructional practice? 

 Research Question 2: To what extent, if any, have PLCs brought about increased 

collaboration among teachers? 

 Research Question 3: To what extent, if any, have PLCs brought about changes in data 

study? 
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 Research Question 4: To what extent, if any, have PLCs brought about changes in 

assessment practice? 

 Research Question 5: To what extent, if any, do selected demographic characteristics 

(i.e., sex, degree level, years of experience in public education, years of experience teaching 

mathematics, years of experience at present school, years of experience in present subject area, 

years of participation in PLCs, and composition of PLC participation) affect participant 

responses to survey items? 

Respondent Data 

 The sample for this study included 18 secondary mathematics teachers of a total of 81 in 

Boone, Clay, Kanawha, and Putnam counties representing 16 secondary schools, two of which 

were configured grades 7-12. All others were configured grades 9-12. Respondent data indicated 

13 females and five males chose to participate in the study. Of the 18 respondents, two held 

bachelors degrees, two held bachelors degrees plus 15 hours, two held masters degrees, three 

held masters degrees plus 15 hours, four held masters degrees plus 30 hours, and five held 

masters degrees plus 45 hours. None of the respondents indicated they held a terminal degree or 

certificate. Ten respondents indicated they had been teaching in public education for 16 or more 

years, one had been teaching for 11-15 years, five had been teaching for 6-10 years. Only two 

had been teaching for less than five years. The numbers of years teaching mathematics mirrored 

exactly the number of years in public education. Six of the respondents had been teaching at their 

present school for fewer than five years, while seven had been at their present school for 6-10 

years. Five had been at their present school for 16 years or more. None had been at their present 

school for 11-15 years.  
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The respondents were asked to indicate how long they had been teaching in their specific 

subject area(s). Three indicated they had been teaching their specific subject area(s) for less than 

five years, seven had been teaching in their specific subject area(s) for 6-10 years. Only one had 

been in their subject area 11-15 years, while seven of the respondents indicated they had been 

teaching their specific subject area(s) for 16 or more years. Six respondents indicated they had 

been participating in PLCs fewer than five years, eight had been participating in PLCs 6-10 

years, and four had been participating in PLCs for 11-15 years. None of the respondents 

indicated they had been involved with PLCs for 16 years or more. Ten of the respondents 

indicated they participated in departmental PLCs and eight indicated they participated in both 

departmental and cross-curricular PLCs. None of the respondents indicated they participated 

only in cross-curricular groups.  

Methods 

 This non-experimental, descriptive study was completed using a one-shot, cross-sectional 

survey design which focused on determining the levels of effective change in professional 

practice due to participation in PLCs in secondary mathematics classrooms in counties which 

made up the former Regional Educational Service Agency (RESA) III in West Virginia. 

Quantitative data were gathered using a researcher developed survey.  

 The survey instrument was a three-page, three-part researcher developed questionnaire 

named Mathematics Professional Change Questionnaire, which was based on the School Staff 

Questionnaire (Parise & Spillane, 2010) and modified with permission. Part A asked participants 

to use a six-point Likert-type scale to indicate levels of change in professional practice (i.e., 

instructional practice, collaboration, data study, and formative assessment) on 19 professional 

practice items. Responses of 1-3 on the 6-point scale were viewed as evidence of little change in 
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practice, while responses of 4-6 were viewed as evidence of more substantial change. Part B 

consisted of three open-ended questions requesting that respondents report any other effect(s) on 

practice they felt were attributable to the PLC, to describe their impressions about the usefulness 

of PLCs, and to suggest further professional development regarding PLC practice at their 

schools. Part C contained demographic items. The survey was administered using the 

Qualtrics.com website. Invitations to participate were sent via email to the 81 identified potential 

participants. Qualtrics and SPSS software were used to analyze all quantitative data, while 

sentiment analysis and emergent category analysis were used to analyze the open ended 

questions in Part B.  

Summary of Findings 

Research Question 1: To what extent, if any, have PLCs brought about changes in instructional 

practice? 

 This survey contained six questions which focused on extent of changes in instructional 

practice made by educators as a result of PLC participation. A majority of the respondents agreed 

that PLCs had an effect on their teaching materials with 77.8% ranking this item as a 4, 5, or 6 

on a 6-point scale, thus indicating a substantial change. The mean response for this item was 4.0, 

the highest among the six questions in this section of the survey. The respondents also reported 

that PLCs brought about changes in their teaching methods (66.67%, mean of 3.89), had helped 

them gain an improved understanding of the academic needs of their students (66.67% level of 

change in practice, with a mean of 3.83), and had affected the manner in which they assessed 

their students (61.12% level of change in practice, with a mean of 3.83). Participants reported 

substantial effects on student grouping practices (50% change in practice, with a mean of 3.28), 
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and on whether participation in PLCs had affected the kinds of questions they asked in their 

classrooms (50.01% change in practice, with a mean of 3.72).   

Research Question 2: To what extent, if any, have PLCs brought about increased collaboration 

among teachers? 

There were four questions relating to increased collaboration as a result of participation 

in PLCs. Respondents indicated on three of the four questions in this section that PLC 

participation had generated substantial change in collaboration. Question 1 asked about 

collaboration with regard to subject area content and generated the highest mean in the section 

(4.22, 66.67% level of change). Question 3 asked participants to rate their collaboration on 

classroom instruction and had a mean of 3.83 and 66.67% level of change. Question 2 asked 

participants to rate collaboration levels on how their students learn and generated a mean of 3.72 

and of 61.1% change in practice. Only Question 4, which asked participants about their 

collaboration concerning classroom management failed to indicate a substantial level of change 

as only 38.9% rated this a 4, 5, or 6 on the 6-point scale and generated a mean of only 3.00. 

Research Question 3: To what extent, if any, have PLCs brought about changes in data study? 

The survey instrument contained five questions related to changes in data study behaviors 

as a result of PLC participation. Four of the five questions – examination of student assessment 

data (mean of 3.67, 55.5% level of change), use of student assessment data to drive remediation 

(mean of 3.44, change level of 55.5%), use of assessment data to drive changes in instructional 

practice (mean of 3.56, change level of 61.1%), and sharing of assessment data (mean of 3.3, 

change level of 50%) – showed that PLC participation had substantially changed their practices. 

The participants indicated little change in practice relating to the use of data to drive enrichment 

practice (mean of 3.28, level of change of 44.4%). 
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Research Question 4: To what extent, if any, have PLCs brought about changes to assessment 

practice? 

The survey instrument contained four questions concerning possible changes to 

frequency of assessments given, to types of assessments (i.e., formative and summative), and 

assessments developed by collaborative teams (i.e., common formative assessments). Of the four 

questions, none scored a mean higher than 3.44 or generated a rate of change in excess of 50%.  

Question 2 concerning changes to formative assessments scored a mean of 3.44 and a rate of 

change of 50%. Question 1 asked if PLCs had an effect on the frequency of assessments. This 

question generated a mean of 3.0 and a rate of change of 38.9%. Question 3 – which centered on 

changes to summative assessments – generated a mean of 3.06 and a rate of change of only 

33.3%, while Question 4, which asked participants to rate the extent to which their participation 

in PLCs had an effect on assessments developed by collaborative teams generated a mean of 

only 2.94, with a rate of change of 38.9%. 

Research Question 5: To what extent, if any, do selected demographic characteristics (sex, 

degree level, years of experience in public education, years of experience teaching mathematics, 

years of experience at present school, years of experience in present subject area, years of 

participation in PLCs, and composition of PLC participation) affect participant responses to 

survey items? 

The survey instrument contained 19 specific items within four categories related to 

possible changes in professional practice (i.e., instructional practice, collaboration, data study, 

and assessment) which may have occurred due to participation in PLCs. In analyzing the data, 

the researcher used Pearson r correlations to determine whether significant relationships existed 

between any of the independent demographic variables and dependent variables of participant 
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responses to the questions concerning their professional practice. Each professional practice item 

in the survey was calculated against each demographic variable. 

The first set of six questions centered on instructional practices. Results of the Pearson 

correlation indicated that there was a significant positive association between number of years of 

PLC participation and participants’ teaching methods (r (.521) = .05, p = .027). Significant 

positive associations were also found between the composition of participants’ PLCs and their 

grouping practices (r (.539) = .05, p = .021), as well as PLC composition and questioning 

practices (r (.477) = .05, p = .045).  

The second set of four questions asked participants whether their collaborative practices 

had changed as a result of PLC participation. Results of the Pearson correlation indicated that 

there was a significant positive association between the participants’ specific areas of instruction 

and the frequency of conversations between colleagues (r (.479) = .05, p = .044).  

Five questions about data practices were included in the survey instrument. Results of the 

Pearson correlation indicated that there was a significant positive association between the 

respondents’ PLC composition and the use of data to drive changes in their instructional practice 

(r (.469) = .05, p = .050).  

Finally, four questions about assessment practices were included in the survey 

instrument. Results of the Pearson correlation indicated that there was a significant positive 

association between the number of years of PLC participation and changes in summative 

assessment practices (r (.565) = .05, p = .014). 
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Qualitative Findings 

 The survey contained three open-ended items which were related to varying PLC topics 

which included: 

• identification of changes in professional practice participants had made in their 

classrooms which had not been covered by the survey instrument 

• impressions about the usefulness of PLCs with regard to professional practices 

• suggestions for further professional development concerning PLCs 

A total of 23 responses (42.6%) were received for the open-ended questions. Full responses to all 

open-ended questions are in Appendix D. Responses to the first two open-ended questions were 

analyzed using sentiment analysis (Liu, 2012). The researcher reviewed the data from the 

responses to these questions and constructed three categories (i.e., positive, neutral, and 

negative) to record the responses, while the third question was analyzed using emergent category 

analysis (Salkind, 2008).   

The first open-ended question dealt with identification of changes participants had made 

concerning their professional practice (i.e., instructional practice, collaborative practice, data 

study practice, and assessment practice) which had not been covered by the survey instrument. 

Fifty percent of the responses to the questions were recorded as negative, while 37.5% of the 

responses were recorded as positive and 12.5% were found to be neutral. Negative responses 

tended to focus on time taken away from instruction for PLCs, and the lack of need for PLC 

meetings to share new instruction methods, new classroom strategies, and to collaborate. 

 The second open-ended question asked participants for the impressions about the 

usefulness of PLCs with regard to their professional practice. Fifty-six percent of the responses 

to the question were categorized as negative, 33.3% of the responses to the question were 
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positive, and 11.1% of the responses were neutral. The negative responses to this question 

involved primarily a lack of usefulness for PLCs, scheduling issues, and narrow focus of 

discussions. 

 The third open-ended question asked participants for suggestions for further professional 

development regarding PLC practice at their schools. The researcher reviewed the data from the 

responses and constructed three categories based upon key words within the reported replies.  

The categorized items included logistics, content, and training. Fifty percent of the responses 

concerned the manner in which PLCs were conducted at their schools (e.g., scheduling problems, 

attendance of school administration), while 33.3% of the responses centered on content of what 

should be discussed in meetings (e.g., discussion of ways to improve lessons, classroom 

management, data analysis, and time management), and 16.7% of the responses concerned 

themselves with training for proper implementation of PLCs. 

Discussion: Quantitative Findings 

 The data collected from the survey instrument demonstrated that a majority of the 

mathematics faculty who participated in the study perceived there to be some value in PLC 

participation with regard to their professional practice (i.e., instructional practice, collaboration, 

data study, and assessment practice). Responses to the survey revealed fairly substantial changes 

within the areas of PLC practice studied in this survey. The replies to the qualitative portion of 

the study were, however, to a certain degree, contradictory to the quantitative responses in that a 

majority of the participants expressed some negativity about their PLC experiences. 

Changes in Instructional Practice 

 The majority of the mathematics teachers who participated in the study agreed that their 

participation in PLC activities had some effect on a majority of the areas of their instructional 
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practice listed in the survey. They reported that PLC participation had a positive influence on the 

manner in which they either selected or used teaching materials and that PLCs had a positive 

effect on the methods they used to instruct in their classrooms, on the assessment of their 

students, and on gaining an improved understanding of the academic needs of their students, 

areas that are integral for the successful implementation of PLCs (Vescio, et al., 2008).  

The extent of change reported for these areas, however, showed that there should be some 

concern amongst those who have advocated for PLCs in West Virginia. While 63% of the 

respondents felt their instructional practice(s) (i.e., teaching methods, teaching materials, student 

grouping practices, kinds of questions asked, understanding of the academic needs of students, 

and student assessment) had been changed by their participation in PLCs, only 50% reported any 

substantial effect that PLC participation had on their grouping practices. Research shows that 

flexible grouping practices are important to differentiated instruction (Huberman, Navo, & 

Parrish, 2012; Hewitt and Wickstein, 2012; Kennedy and Smith, 2013), and while it is possible 

that survey participants were already using flexible grouping prior to responding to the survey 

this is an area that should perhaps be further explored. Finally, while improved questioning 

techniques are integral to improved student achievement (Barnette, Walsh, Orletsky, & Sattes, 

1995; Edwards and Bowman, 1996), only 50% of the study participants indicated that PLC 

participation had any effect on the kinds of questions they asked in their classrooms. Bearing in 

mind the limitations of this study (i.e., a small sample representing a single state and involving 

only secondary mathematics teachers), it is nonetheless important to consider what we can learn 

from these PLC participants in relationship to their teaching practices, particularly on the issues 

of flexible grouping and questioning techniques. It may be that mathematics does not lend itself 

to the sorts of grouping or questioning practices that the research stipulates are best for 
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differentiated instruction, or that there is something unique about the location of the study 

sample – but the schools within the scope of the study represent both rural and urban, small and 

large, less and more affluent schools, as well as teachers with a range of experience levels (both 

in public education and at their individual schools), and academic degree levels. 

  Changes in Collaboration 

 According to DuFour (2004b) the importance of collaboration in the PLC process cannot 

be overstated. It is integral to most aspects of the process: 

When teachers work together to develop curriculum that delineates the essential 

knowledge and skills each student is to acquire, when they create frequent common 

assessments to monitor each student’s learning on a timely basis, when they collectively 

analyze results from those assessments to identify strengths and weaknesses, and when 

they help each other develop and implement strategies to improve current levels of 

student learning, they are engaged in the kind of professional development that builds 

teacher capacity and sustains school improvement (p. 63).    

The mathematics teachers who participated in the survey reported that PLC participation has 

brought about increased collaboration in their professional practice, and based upon their 

responses, they have engaged in collaboration which supports subject area content. DuFour et al., 

(2010) assert that this collaboration works to help answer the first question which drives the 

work of a PLC: what do we want our children to learn?   

DuFour (2004b) further observes that “the powerful collaboration that characterizes 

professional learning communities is a systematic process in which teachers work together to 

analyze and improve their classroom practice” (p. 7). According to their responses the teachers 

who completed the survey have used increased collaboration to share ideas, to improve their 



 

68 

teaching methods, and to change instructional techniques to better implement sound teaching 

practices.   

Changes in Data Study 

The second of the four critical PLC questions focuses on the need to assess whether 

students have learned the objects of the lesson. Renfro (2007) asserts that “during collaborative 

team meetings, teachers share their concerns, reflect on their teaching strategies, and make 

decisions based on data” (p. 1).   

In PLCs, teams view data as an essential component of their process of continuous 

improvement (DuFour et al., 2010). The mathematics teachers who participated in the survey 

somewhat reported that their participation in PLCs had brought about changes in their 

instructional practice with regard to the examination of assessment data (mean of 3.67, change in 

practice rate of 55.5%), the use of assessment data to drive remediation (mean of 3.44, change in 

practice rate of 55.5%) and the use of data to drive changes in instructional practice (mean of 

3.56, change in practice rate of 61.1%). These mean levels do not indicate that PLC participation 

had a strong influence on the use of data by the survey participants. Of particular interest is the 

rather weak mean level concerning the use of data to drive remediation. This item was tied 

directly to the third critical question which drives the work of the PLC which asks how, based on 

data, a teacher should respond when a student fails to learn the object of a lesson. 

Of further concern are the mean and change levels reported for the other two items in this 

section. Both the sharing of assessment data (mean of 3.33) and the use of data to drive 

enrichment practices (mean of 3.28) in the classroom failed to show any substantive change with 

the participants. Each of these items addresses a critical question which helps to drive the work 
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of a PLC, and the lackluster mean for either item should be concerning for those who are charged 

with development and implementation of PLCs in the counties represented in the study. 

Changes in Assessment Practice 

The use of assessments is a necessary step in helping teachers to understand a student’s 

achievement level. Formative assessments, according to Jackicic (2017) are “team-designed, 

intentional measures used for the purpose of monitoring student attainment of essential learning 

targets throughout the instructional process” (p. 1). The goal of a formative assessment is to 

monitor student learning and to enable teachers to address shortcomings in understanding, while 

a summative assessment is used as an evaluative tool to assess student learning at the end of an 

instructional unit.   

Data centered on the use of assessments was collected across four items on the 

Professional Mathematics Change Questionnaire. Mean ratings and change levels reported from 

those four items were weak and indicated that participants in the survey had not substantially 

changed the manner in which the participants used assessments in the classroom as a result of 

PLC participation, as the highest change level was only 50% and the highest mean was only 

3.44. A significant positive relationship, however, was found between the number of years of 

PLC participation and changes in summative assessment practices, which suggests that the 

longer teachers participate in PLCs, the more likely they are to have changed the manner in 

which summative assessments are used.  

Demographic Characteristics 

Statistical analysis of the demographic variables found significant relationships with six 

of the 19 Likert-type items in the survey. Of those six, three items were found to have been 

associated with the composition of participants’ PLCs (i.e., either departmental or a hybrid of 
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departmental and cross-curricular). Those were grouping practices (r (.539) = .05, p = .021, 

questioning practices (r (.477) = .05, p = .477, and the use of data to drive changes in 

instructional practice (r (.469) = .05, p = .050. The p values of .05 or less in each instance 

indicates that the pattern of findings found in this study is potentially applicable to a larger 

population. 

Two items were found to have significant relationships with the number of years of PLC 

participation. Those were teaching methods (r (.521) = .05, p = .027, and changes in summative 

assessment practice (r (.565) = .05, p = .014. Vescio et al., (2008) asserted that “at its core, the 

concept of a PLC rests on the premise of improving student learning by improving teaching 

practice” (p. 83). With this statement, Vescio concluded that teachers who are part of a PLC are 

more likely to change their teaching methods and thus become more effective educators. The 

significant relationship between years of PLC participation and the change in teaching methods 

in this study would suggest that Vescio was correct in his belief. As a component of PLCs, 

formative assessment practice is vital to the success of the student. According to DuFour et al. 

(2010), “formative assessments, or assessments for learning, are part of an ongoing process to 

monitor each student’s learning on a continuous basis” (p. 75). Summative assessments, on the 

other hand, are “assessments of learning” (DuFour et al., 2010, p.75), which measure a number 

of objectives much less frequently than formative assessments.  

 Stiggens and DuFour (2009) state that “the infrequency of these end-of-process 

measurements limits their effectiveness in providing the timely feedback that guides teacher 

practice and student learning” (p. 642). These statements would indicate that it is formative, not 

summative, assessments which are paramount to student achievement. This study’s results 
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indicated that participation in PLCs had a significant effect on participants’ formative practice 

with 50% of the respondents reported substantial change in this area. 

  One item was found to have a significant relationship with the specific area of 

instruction, and that was the frequency of collaboration (r (.479) = .05, p = .044. Collaboration is 

looked upon as a key concept where successful PLCs have been implemented. According to 

DuFour et al. (2010), “The purpose of collaboration – to help more students achieve at higher 

levels – can only be accomplished if the professionals engaged in collaboration are focused on 

the right work” (p. 119). An increase in the frequency of collaboration in the demographic of 

specific area of instruction would suggest that participants are using collaboration to influence 

classroom practice in ways that will lead to improved academic performance for their students. 

Discussion: Qualitative Findings 

 The Mathematics Professional Change Questionnaire contained three open-ended 

questions which provided interesting insights related to the changes in professional practice due 

to PLC participation among the survey sample. In most instances the responses to the open-

ended questions supported the response data received from the quantitative section of the study. 

Appendix D contains a full transcription of the open-ended responses provided by the survey 

participants. 

 Sentiment analysis was used to analyze positive, neutral, and negative responses to 

determine impressions about specific changes in professional practice and usefulness of 

professional learning communities. Emergent category analysis was used to analyze suggestions 

for further professional development regarding PLC practice at their school. 

 Question 1 asked respondents to provide any additional information they wished to report 

concerning the effect of PLCs on their instructional practice, their collaborative practice, their 
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data study practice, or their assessment practice which had not been asked about in the survey.  

Analysis of the limited quantity of responses given reveals that the participants were divided 

nearly equally in their reports of other strengths or weaknesses of their own PLCs (e.g., taking 

time away from instruction, creation of more paperwork). The responses were divided into four 

negative descriptions, three positive descriptions, and one neutral description. These responses 

mirror the quantitative data found in Part A of the survey.   

 Question 2 dealt with participants’ impressions about the usefulness of PLCs as they may 

have affected their professional practice. Again, responses were categorized into positive, 

negative, or neutral responses using sentiment analysis with the negative dominating. Responses 

were divided into six negative comments (e.g., demeaning to be treated like young students, 

PLCs forced upon the staff) and three positive responses (e.g., opportunity to share new methods, 

increased collaboration).  

It is important to note that the demographic characteristics of the survey population 

indicated that 89% of teachers who participated in the survey had been teaching for six years or 

more, with 61% teaching mathematics for 11 or more years. According to Zimmerman (2006), 

experienced teachers who do not recognize and appreciate the need for change will maintain an 

interest in maintaining the status quo. Fullan and Hargreaves (1996) indicated that many efforts 

at educational reform actually alienate teachers from changing their instructional practices. The 

negative responses to this question came from respondents who were more experienced in public 

education – two negative comments from participants with 6-10 years of experience and four 

from participants with 16 or more years of experience – which would suggest that Zimmerman is 

correct in his assertion. 
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 The replies to Question 2 also reveal a negative impression about the usefulness of PLCs 

as they have affected the survey sample’s instructional practice. Six of the 10 responses were 

negative, indicating that the participants had little use for the systematic changes their 

participation in PLCs was asking. Only three responses to the item were positive, with one 

neutral response. 

 Question 3 centered on suggestions for further professional development regarding PLC 

practices at the participants’ schools. Unlike the first two questions, emergent category analysis 

was used to evaluate responses to Question 3 as the question asked for suggestions rather than 

participant impressions.  

The categorization of responses yielded the following groupings: logistics (e.g., not 

adequate time to conduct meetings), content (e.g., discussion about improving lessons), and 

training (e.g., training for PLCs was inadequate to improve instruction). The responses, in 

general, did not address specific suggestions for professional development but rather the question 

unintentionally served to allow participants to vent their frustrations with the process and its 

implementation. Only one of the responses suggested topics for professional development.  

Conclusions 

 Examination of the data from the Likert-type portion of the Mathematics Professional 

Change Questionnaire and the open-ended questions showed that some of the respondents in the 

survey have changed their professional practice due to participation in PLCs to a certain degree,  

although a top mean of 4.22 is not indicative of a substantial level of change. Further, the 

responses to the open-ended questions of the survey indicated that many of the participants feel 

negatively toward PLCs, consistent with the rather weak mean ratings and overall change 

percentages.  
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The demographic information given by the participants in the study showed that the 

majority of the participants were experienced teachers. Their years of service in the education 

field, as well as their years of teaching mathematics, may, as Zimmerman (2006) and Fullan and 

Hargreaves (1996) suggest, reflect a reluctance to change their professional practice. The small 

sample notwithstanding, the study’s findings can provide a foundation for those who design and 

present professional development to teachers in Boone, Clay, Kanawha, and Putnam counties, as 

well as those teachers who participate in PLCs.  

Recommendations for Further Study 

 The purpose of this study was to examine the effect(s) professional learning communities 

(e.g., instructional practices, collaboration, data study, and formative assessment) had on 

professional practice in secondary mathematics classrooms in Boone, Clay, Kanawha, and 

Putnam counties in West Virginia. The study examined the data based on sex, degree level, years 

of teaching experience in public education, years of experience teaching mathematics, years of 

experience at participants’ present schools, years of experience in their specific subject areas, 

number of years of PLC participation, and composition of the PLCs in which participants 

practiced. The study also sought to identify other information offered by the participants 

concerning their participation in PLCs which had not been addressed in the survey items, their 

impressions about the usefulness of PLCs as they may have affected their professional practice, 

and to collect any suggestions for further professional development in the area of PLCs. Based 

on findings from both the literature review and analysis of study data, several avenues of future 

research can be explored. 

1. The study focused on teachers from Boone, Clay, Kanawha, and Putnam counties.  

Expanding this study to include a larger population such as the entire state of West 
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Virginia may provide data which would help support conclusions and implications 

regarding changes in professional practice due to participation in PLCs. 

2. The study focused on only mathematics teachers in selected counties. Expanding this 

study to include all core subjects (i.e., English, social studies, and science, as well as 

mathematics) may provide data which would show differences in changes in professional 

practice based on academic area. 

3. The study included three open-ended questions which (1) asked respondents to identify 

additional information regarding professional changes due to PLC participation; (2) asked 

respondents to describe their impressions about the usefulness of PLCs as they affected 

their professional practice; and (3) asked respondents for suggestions for further 

professional development regarding PLC practice at their school. A study that made use 

of more qualitative research methods (e.g., field observations, interviews, focus groups) 

or a mixed-methods study may provide a clearer picture of teacher’s efforts to make 

changes to their professional practice.  

4. The study focused on changes to professional practice as a result of PLC participation. A 

study could be conducted centering on potential relationships between change in 

practices due to PLC participation and indicators used by the West Virginia Department 

of Education to measure accountability. A study of this type would provide data for those 

who develop professional development activities which help guide schools and counties 

to improve performance on statewide accountability measures. 

5. The study was limited to mathematics teachers in secondary schools in four West 

Virginia counties. Expanding this study to include elementary and middle school teachers 
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would provide comparative data on changes in professional practice made in differing 

scholastic levels. 

6. The study focused on changes to professional practice due to PLC participation without 

focusing on who provided the training (e.g., central office based, West Virginia 

Department of Education based, or outsourced training) and how the training was 

provided. A study based on who provided the training and how it was offered would 

benefit school administration officials who are responsible for professional development. 

7. The study was conducted using a one-shot survey instrument. A longitudinal study 

beginning with a pre-survey administered to first-year teachers would provide baseline 

data of professional practices. The survey could be re-administered after the teacher had 

been participating in PLCs for five years, and then again for 10 years to measure changes 

in professional practice due to PLC participation. 
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APPENDIX B: CONSENT TO PARTICIPATE IN STUDY 

 

Anonymous Online Survey Invitation and Informed Consent 
  

September 25, 2018 

  

Dear Colleague: 
  

You are being invited to participate in a regional research project entitled Effects of Professional 

Learning Communities on Instructional Revisions in Secondary School Mathematics 

Classrooms. This research project is being conducted to better understand what effects, if any, 

participation in professional learning communities has had on various professional practices in 

mathematics classrooms and will provide West Virginia secondary school administrators some 

insight into instructional revisions which have taken place as a result of participation in 

professional learning communities. The study is being conducted by Kenny Bond, EdD 

candidate, and his faculty advisor, Dr. Barbara Nicholson, from the College of Education and 

Professional Development at Marshall University (University). The study is being conducted in 

partial fulfillment of the requirements for the degree of Doctor of Education in Leadership 

Studies at Marshall University. 
  

Participation in this study is completely anonymous and voluntary. The survey is comprised of a 

series of Likert-type scale questions and open-ended questions and should take approximately 

10-15 minutes to complete. Do not enter your name or other identifying information anywhere 

on the survey. Your IP address will not be collected, and once you complete the survey, you can 

delete your browsing history for added security. Results will be reported only in aggregate form. 

There will be no reporting of individual responses. 

 
 

There are no known risks involved in participating in this study. Participation is completely 

voluntary, and there will be no penalty or loss of benefits if you choose not to participate or to 

withdraw from the research study. If you choose not to participate, you may leave the survey 

site. You may also choose to not answer any question by simply leaving it blank. Once you begin 

the survey, you may end your participation at any time by simply closing your browser. 

Completion of the online survey indicates your consent to use your responses as part of this 

study. If you have questions about the study, you may contact Dr. Barbara Nicholson at 304-746-

2094 or at bnicholson@marshall.edu, or Kenny Bond at bond4@marshall.edu. 

 
 

If you have questions concerning your rights as a research participant you may contact the 

Marshall University Office of Research Integrity at 304-696-4303. 
  

By completing this survey, you are confirming that you are 18 years of age or older. 
  

Please print this page for your records. 
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APPENDIX C: SURVEY INSTRUMENT 

 

Mathematics Professional Change 

Questionnaire 

 

With 1 being never and 6 being a great deal, to what extent (if any) has participation in 

professional learning communities affected the following aspects of your teaching? 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

Teaching 

methods (1)  o  o  o  o  o  o  
Teaching 

materials (2)  o  o  o  o  o  o  
Student 

grouping 

practices (3)  o  o  o  o  o  o  
Kinds of 

questions 

asked (4)  o  o  o  o  o  o  
Understanding 

the academic 

needs of 

students (5)  
o  o  o  o  o  o  

Student 

assessment 

(6)  o  o  o  o  o  o  
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  With 1 being never and 6 being frequently, to what extent (if any) has participation in 

professional learning communities changed how often you have had conversations with 

colleagues about the following topics?  

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

Content 

being taught 

(1)  o  o  o  o  o  o  
How to help 

students 

learn the 

best (2)  
o  o  o  o  o  o  

Classroom 

instruction 

practices (3)  o  o  o  o  o  o  
Classroom 

management 

practices (4)  o  o  o  o  o  o  
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  With 1 being never and 6 being a great deal, please indicate how much (if any) your 

participation in PLCs affected the following data study practices? 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

Examination 

of student 

assessment 

data (1)  
o  o  o  o  o  o  

Sharing of 

assessment 

data with 

colleagues 

(2)  

o  o  o  o  o  o  

Use of 

assessment 

data to 

drive 

changes in 

instructional 

practice (3)  

o  o  o  o  o  o  

Use of 

assessment 

data to 

drive 

remediation 

practice (4)  

o  o  o  o  o  o  

Use of 

assessment 

data to 

drive 

enrichment 

practice (5)  

o  o  o  o  o  o  
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  With 1 being never and 6 being a great deal, please indicate how much (if any) your 

participation in PLCs affected the following assessment practices? 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 

Frequency 

of 

assessments 

given (1)  
o  o  o  o  o  o  

Assessments 

given to 

determine 

areas of 

academic 

weakness 

(formative) 

(2)  

o  o  o  o  o  o  

Assessments 

given to 

determine 

overall 

knowledge 

of a given 

objective 

(summative) 

(3)  

o  o  o  o  o  o  

Assessments 

developed 

by 

collaborative 

teams (4)  

o  o  o  o  o  o  

 

 

End of Block: Part A 
 

Start of Block: Part B 
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  Is there anything else you wish to report concerning the effect of PLCs on your 

instructional practice, your collaborative practice, your data study practice, or your 

assessment practice? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

 
 

Please describe your impressions about the usefulness of PLCs as they may have affected 

your professional practice. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Please list suggestions for further professional development regarding PLC practice at 

your school. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 

 

What is your sex? 

o Male  (1)  

o Female  (2)  
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What is your degree level? 

o Bachelor's  (1)  

o Bachelor's +15  (2)  

o Bachelor's +30  (3)  

o Master's  (4)  

o Master's +15  (5)  

o Master's +30  (6)  

o Master's +45  (7)  

o Advanced Degree or Certificate  (8)  

 

 

 

How many years of public education teaching experience do you have? 

o Less than 5  (1)  

o 6-10  (2)  

o 11-15  (3)  

o 16 or more  (4)  
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How many years of experience do you have teaching mathematics? 

o Less than 5  (1)  

o 6-10  (2)  

o 11-15  (3)  

o 16 or more  (4)  

 

 

 

How many years have you been teaching at your present school? 

o Less than 5  (1)  

o 6-10  (2)  

o 11-15  (3)  

o 16 or more  (4)  

 

 

 

How many years have you been teaching in your present specific subject area? 

o Less than 5  (1)  

o 6-10  (2)  

o 11-15  (3)  

o 16 or more  (4)  
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How many years have you participated in PLCs? 

o Less than 5  (1)  

o 6-10  (2)  

o 11-15  (3)  

o 16 or more  (4)  

 

 

 

What is the composition of the PLC in which you participate? 

o Departmental  (1)  

o Cross-curricular  (2)  

o Both  (3)  

o Other  (4)  

 

 

 

Other If you chose "Other" in the question above, please specify the type of PLC in which you 

participate in the space below. 

________________________________________________________________ 
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APPENDIX D: RESPONSES TO OPEN ENDED SURVEY QUESTIONS 

 

Question 1: Is there anything else you wish to report concerning the effect of PLCs on your 

instructional practice, your collaborative practice, your data study practice, or your 

assessment practice? 

Response 1: PLCs actually take time away from helping our students. 

Response 2: PLCs really have affected my teaching if they are effective. Many times we have 

had PLCs that do not help or are conducted by people that are not qualified in our content. 

Response 3: In a small school, it is easier to communicate with my peers than in a larger school. 

If teachers want or need to collaborate, they will. My colleagues and I share materials, 

assessments, data, etc. all the time without being forced to participate in unnecessary meetings 

and creating more paperwork. 

Response 4: USELESS!! 

Response 5: The PLCs let us see that we all are encountering the same types of strengths and 

weaknesses of the students in our classes. We have focused on CFAs and sharing data to 

improve our instruction. We also are completing a book study on our own to help improve 

instructional practices. 

Response 6: PLCs are especially beneficial for newer teachers. 

Response 7: Simply interacting with other educators has been a great way to learn new 

techniques of instruction and ways to drive students forward. It doesn’t have to be a professional 

setting. I find talking school over a cup of coffee is useful. 

Response 8: In mathematics it is often the case where PLC shared information is not applicable 

to the content or specialized needs of math classes. I have many times been on my own to 
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discover new ways of instruction, new learning strategies and new areas that my students 

struggle with.  PLC has had little effects on my classroom decisions. 

Question 2: Please describe your impressions about the usefulness of PLCs as they may 

have affected your professional practice. 

Response 1: Not useful at all. This is just a device that the board offices can use to get free labor 

from the teachers. Since we are to stay on the topic dictated by the board office, we can’t discuss 

actual issues that we need addressed in the classroom.  We are not able to share ideas because 

that would be considered off topic. 

Response 2: It has given me the chance to collaborate with fellow teachers a great deal and I 

have been able to change some instructional techniques and share success and ideas with other 

teachers.  Also give us a chance to co-plan, evaluate standardized test scores, and implement 

good teaching practices. 

Response 3: No effect. 

Response 4: I have not personally found that the PLC process in my community to be helpful. 

For example, we spent an entire year discussing formative and summative assessment. As an 

educated professional, I felt that after the 2nd month we were beating a dead horse. 

Response 5: The PLCs are forced on us at our school. We have them weekly during our lunch 

time (15 mins). They are USELESS!!! PLCs should be given more time if taken seriously and 

we should be able to talk about projects, concepts and anything else that goes with our 

curriculum. 

Response 6: PLC when attended voluntarily and with an open mind produce incredible results. 

However, when attendees don’t want to be there I find they grumble more than discuss or don’t 

really reflect and share well. 
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Response 7: I have found the PLC time to be very useful in all of the areas you addressed, 

especially assessment. I’d wish we had more time to focus on best practices and we may be able 

to do that this year. All of the teachers in the math department have been made to feel that our 

opinion is important and we all try to look at issues with an open mind. Our state test scores in 

math improved significantly and I attribute that to our time in PLC planning for the 

improvement. 

Response 8: PLCs give an opportunity for sharing new and improved methods. 

Response 9: I have not found PLCs useful as I take offense to the methods of teaching me new 

skills. As an older teacher I do not like having to make me actually perform a new strategy, 

technique or method, as opposed knowing I am experienced enough to be able to perform these 

techniques with simple instructions. It is rather demeaning to be treated like young students, 

instead of as scholars who take pride in our continuing education. 

Question 3: Please list suggestions for further professional development regarding PLC 

practice at your school. 

Response 1: I believe the PD should be directed at the people who require us to do the PLCs. 

Response 2: As a PLC facilitator, I often feel frustrated. I attend training, there is not adequate 

time at the school level given to share the knowledge I have gained with peers other than in my 

department. Often weeks go by before we have school wide PLCs and then it is a rushed affair 

with most people not willing to buy in to what we are trying to do. Sometimes I am forced to 

share concepts that I may not yet be comfortable with myself. At county PLC trainings, 

sometime too much information is shared without adequate practice time, or no one seems to be 

able to relate the information being shared to the content that I teach. 
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Response 3: If PLCs are intended to improve teacher effectiveness, then the principal should not 

be involved. These things will happen organically if they are to happen. 

Response 4: Each week a teacher should volunteer to share a class project, discovery activity or 

lesson. We should discuss how we can improve on the lesson, what the problems were, or what 

went well. We should also be discussing changes made state-wide or county-wide that affect our 

classrooms. 

Response 5: Our math department PLCs ran very efficiently and the county level personnel have 

attended. They have been very complimentary of our efforts and asked us to film some of our 

sessions. We were lucky to start out with help from RESA 3 Angela Walker who was very 

knowledgeable of PLCs and CFAs. It gave us a jump start the year before the county mandated 

the PLC program. 

Response 6: Classroom management, time management, data analysis. 
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