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Assessing the Impact of an Innovative Community of Practice on 

Teacher Efficacy, Leadership and Practice 
 

MaryShannon Williams 
 

Dr. James Laffey, Advisor 

ABSTRACT 
 
 The purpose of this study was to assess the nature of participation in a hybrid 

Community of Practice; exploring how teacher efficacy influenced participation; and how 

participation impacted both technology teacher leadership and technology integration 

practice. The researcher addressed the following research questions: What is the 

nature and frequency of the activities and interactions evidenced by participation in a 

hybrid CoP? What types of knowledge capital were found in a hybrid CoP? Does 

teacher efficacy influence participation in the online component of a hybrid CoP? How 

does participation in a hybrid CoP impact teachers’ technology integration and the 

development of their technology leadership ability? Participants included 31 teachers 

enrolled in an Innovative Teacher Leaders (ITL) program. The researcher implemented 

a mixed methods comparative case study, collecting data via participant observations, 

monthly self-reports, and semi-structured interviews. A survey instrument was 

administered to collect data on Teacher Efficacy and Teacher Leadership. Frequency 

data were collected based on interaction logs and face-to-face training observations of 

the CoP. Findings of this study pointed to the need for time to practice, implementation 

support, and peer coaching/discourse as necessary factors for successful professional 

development. Participation in this hybrid CoP was found to have a positive impact on 

teacher technology integration and technology leadership ability. 



 1 

Chapter One - Introduction 

Overview 

 This chapter describes the purpose of this dissertation study. It provides a 

background and justification for the research. It introduces the literature relevant to 

teacher professional development, communities of practice, teacher beliefs and teacher 

leadership. It delineates the plan for collecting data, introduces the instruments to be 

used in this process, and explains how the data will be analyzed upon collection. During 

the 2014-2015 Academic Year (AY), the researcher worked as an agent of eMINTS 

National Center studying and assessing participation in an Innovative Teacher Leaders 

(ITL) program in a medium-sized school district in the southern United States. This 

study provided a formative assessment of a small part of a government-funded grant 

designed to spur innovation and reform in state and local district K-12 education. 

Specifically, the researcher explored the nature of participation in a hybrid community of 

practice (CoP) to include a private online Google+ community designed for use by the 

ITLs to support their development as teacher leaders in technology integration across 

their campuses.  The researcher employed a mixed methods comparative case study, 

collecting data via observation, survey data, participant monthly self-reports, and 

interviews. 

 

Background 

The 21st century has seen the “flattening” of the global economy (Friedman, 2005). As a 

result, educators today are being tasked with both preparing learners for jobs that do 
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not currently exist, while attempting to bridge current educational deficits that weaken 

the United States’ position as a leader in the world market (Bybee & Fuchs, 2006; 

Darling-Hammond, 2006; NAE, 2005). In response to these demands, efforts to support 

teachers, both preservice and in-service, novice and veteran, with effective on-going 

professional development (PD) are critical. A shift from one-time workshops, currently 

the most prevalent and least effective means of preparing teachers (Yoon, Duncan, 

Lee, Scarloss, & Shapley, 2007) to an approach that offers teachers extended time to 

learn and implement new teaching strategies better aligned to meet these instructional 

demands is imperative.   

State of Teacher PD Today 

According to Yoon et al. (2007), professional development has the potential to 

impact student achievement through three steps: 1) professional development 

enhances teacher knowledge and skills; 2) improved knowledge and skills lead to 

improved classroom teaching; and 3) improved teaching leads to improved student 

achievement. This sounds fairly straightforward and easy to follow. Yet, according to the 

Organization for Economic Cooperation and Development (OECD), U.S. students are 

falling behind their international peers in the mathematics and sciences (OECD, 2009).  

So, if teachers have the ability to improve student achievement by participating in 

professional development, why not simply provide more professional development 

opportunities to teachers? 

According to the Center for Public Education (Gulamhussein, 2013), the amount 

of participation in professional development activities is not the issue. Ninety percent of 

teachers report participating in professional development regularly; the most common 



 3 

means of providing teacher professional development is the one-time workshop model 

(Gulamhussein, 2013). The problem lies not in lack of exposure, but rather in the quality 

and type of PD offered. Ball and Cohen (1999) criticized the one-time workshop model 

as being “intellectually superficial, disconnected from deep issues of curriculum and 

learning, fragmented, and noncumulative” (pp. 3-4). While traditionally a popular means 

of PD delivery, this approach tends to have the worst record for changing teacher 

practice and improving student achievement (Yoon et al., 2007). 

Teachers also report having the greatest difficulty transferring new knowledge 

and skills into practice from one-time workshops. According to research, it is often this 

implementation phase that proves the most challenging for teachers. Studies show that 

it takes teachers on average 20 separate instances of practice with new material before 

they are able to master the skill (Joyce & Showers, 2002). Darling-Hammond, 

Orphanos, Richardson, and Wei (2009) found that professional learning can impact 

teacher practice, but in order for this to occur, teachers need sustained time to 

assimilate the new knowledge and skills into their practice. After a basic day-long PD 

workshop, only 10 percent of teachers are able to transfer new skills directly to the 

classroom (Gulamhussein, 2013). A further complication associated with 

implementation, according to Guskey (2002), is that teachers change their underlying 

beliefs about how to teach something only after they see success with students. So, if 

student mastery is required before teachers change their methods, and 20 instances of 

practice is required before teachers, themselves, are able to master a new skill; it is no 

wonder innovative instructional approaches too often fail to impact teacher practice. 
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Teachers not only need additional time allotted to concentrate their efforts on 

important content and integrating new instructional approaches, but research shows 

that there must be support during the implementation phase to address any challenges 

that arise. According to the Center for Public Education,  

Allowing teachers to flourish as intellectuals requires: 1) providing time and 

resources, which allow teachers to think through and create innovative 

teaching methods, and 2) providing a support system for teachers as they 

implement those innovations, so that the awkward implementation stage 

does not merely result in frustration, but instead in continued practice and 

refinement of the teaching method. Many school districts have 

implemented such structures through professional learning communities 

(Gulamhussein, 2013, p. 23). 

Working together in professional learning communities is a relatively new 

phenomenon for teachers and marks a shift from the traditional modus operandi where 

teachers worked alone, isolated, in their classrooms. The traditional school structure 

barely affords teachers time to meet with peers for planning, much less allows them the 

requisite time necessary to focus on their own learning and professional growth 

(Gulamhussein, 2013). 

 More and more, researchers are pointing to the value of professional learning 

communities, or communities of practice (CoP) to meet teacher’s growing PD needs. 

Darling-Hammond et al. (2009) claim, 

Professional learning can have a powerful effect on teacher skills and 

knowledge and on student learning if it is sustained over time, focused on 
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important content, and embedded in the work of professional learning 

communities that support ongoing improvements in teachers’ practice (p. 

7). 

Online CoP have the potential to broaden the impact afforded by learning 

communities. With their ability to provide anytime/anywhere learning, teachers can 

access resources, share wisdom and grow professionally from any venue with a 

computer and Internet access.  

Definition of Communities of Practice (CoP) 

Communities of Practice (CoP) are known across a variety of fields and 

industries. How one defines CoP varies slightly depending on whose derivation you 

consider. Cowan (2012) points to one of the most general definitions, “a group of people 

(the community) involved in practice (the social construction of knowledge)” (p. 12) Allan 

and Lewis (2006) suggest that “they are free flowing and develop out of communities of 

interest and work-based networks” (p. 844). Brooks (2010) looks at CoP as more than 

simple learning communities. She considers the social nature inherent in them, noting 

that they are geared towards knowledge construction among professionals; additionally, 

they provide a social framework that allows for skill development and relationship 

building. Brown and Duguid (1991) further consider the social nature of learning and 

how communities construct their own meaning both by considering the social and 

physical circumstances and the development of histories and relationships of the 

members. They liken a CoP to, “a magpie with a nest, learning is built out of the 

materials to hand and in relation to the structuring resources of local conditions” (Brown 

& Duguid, 1991, p. 47). Ho, Jarvis-Selinger, Norman, Li, Olatunbosun, Cressman, and 
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Nguyen (2010) describe a CoP as “an informal network of people with common interest 

who interact on an ongoing basis, sharing and co-creating knowledge over a sustained 

period of time” (p. 140) Barab, Barnett, & Squire (2002) focus on groups of individuals 

coming together with the goal of developing relationships in which the entire group is 

responsible for shaping the practice. For the purposes of this study, the researcher 

defines a community of practice as a group of people who share a craft and/or 

profession; created specifically with the goal of gaining knowledge and improving 

practice related to their field. 

CoP in Teacher PD 

Baran and Cagiltay (2010) investigated the use of online CoP for knowledge 

sharing and tacit knowledge reification between two communities of educators.  Using a 

qualitative methodology, employing interviews, observations and document analysis, 

researchers explored the dynamic nature of relationships that formed within the 

communities. Researchers found four primary purposes for participants to engage in the 

online CoP: 1) applying aspects of learning theory to teaching practice, 2) obtaining 

multiple perspectives on issues related to teaching practice, 3) changing practitioners 

beliefs about issues related to practice, and 4) uncovering new teaching topics. 

Vavasseur and MacGregor (2008) explored the use of online communities of 

practice to extend content-focused PD among middle school teachers. Their study 

explored: 1) the ways experience influences teacher efficacy in planning for and 

implementing technology in their content area, 2) the focus of teacher interactions 

throughout their online experience, and 3) how teachers’ perceptions were influenced 

by participation with school administrators in the online environment. Researchers found 
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that participating in an online community of practice: 1) impacted teacher competence 

and efficacy; 2) improved teacher competencies with technology; 3) improved overall 

teaching efficacy; and 4) facilitated teacher interactions regarding technology use, 

technology integration, curriculum implementation, student assessment, and resource 

sharing. 

Vescio, Ross, and Adams (2008) provided insight for the use of CoP in education 

and teacher preparation. They examined 11 empirical studies of teachers’ professional 

learning communities asking the following questions of each: 

RQ1: In what ways does teaching practice change as a result of 

participation in a [professional learning community] PLC? And, what 

aspects of the PLCs support these changes? 

RQ2: Does the literature support the assumption that student learning 

increases when teachers participate in a PLC? And, what aspects of the 

PLCs support increased student learning? (Vescio et al., 2008, p. 81) 

In three of the studies, researchers found evidence of participation in online 

communities had impacted the professional practice of teachers. The first of the three 

studies used critical friends groups, which led to teachers implementing more student-

centered approaches in their classrooms overtime. The second found that participation 

in online communities led to a change in grouping practices, structure of lessons, and 

implementation of more robust instructional strategies. The final of the three studies 

showed the impact of online communities on teaching practice, and found that receiving 

higher levels of social support led participants to implement greater levels of authentic 

pedagogy. 
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 While not all of the studies reviewed by Vescio et al. (2008) indicated a change in 

teaching practice, the majority did point to a change in the professional culture within 

the schools studied. The majority of these data were collected using qualitative 

methods. However, three of the studies did employ mixed methods; collecting data 

using both interviews and survey instruments. 

 A synthesis of the findings show four characteristics inherent in effective learning 

communities: 1) they promote collaboration, 2) they maintain a focus on student 

learning, 3) they empower teachers to make informed decisions for both instructional 

and school governance issues, and 4) they encourage continuous teacher learning.  

 While the majority of the studies reviewed show evidence of the impact of 

participation in online communities on teaching practice, a few went as far as to explore 

the potential for online community participation for enhancing student learning. Six of 

the studies reported student-learning outcomes improving as a result of teacher 

participation in online communities of practice. This impact on student learning was 

evidenced by improvements on grade level and state achievement tests.  

Professional Learning Networks (PLNs).  

The need for professional development that can fit with teachers’ busy 

schedules, that draws on powerful resources often not available locally, and that 

can create an evolutionary path toward providing real-time, ongoing, work-

embedded support has stimulated the creation of online teacher professional 

development (oTPD) programs (Dede, Ketelhut, Whitehouse, Breit, & 

McCloskey, 2009, p. 9).  
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These oTPD programs are another type of CoP that is becoming popular for 

supporting teacher professional development. They are often referred to as professional 

learning networks (PLNs) or sometimes as personal learning networks. They provide an 

opportunity for teachers to supplement more formal methods of PD with just-in-time 

access to networks of people, information, and data. More specifically, PLNs allow 

teachers to stay informed on current affairs relevant to their teaching. Additionally, PLNs 

provide access to a network of educators worldwide. 

Assessing Value Creation in Communities and Networks: A Conceptual 
Framework 

Communities and Networks. Wenger, Trayner, and de Laat (2011) developed a 

framework for exploring the value created by online networks and communities when 

being used for learning endeavors. The framework was further designed to help 

“articulate how these activities result in desired outcomes that improve teaching 

practice” (p. 5). 

This framework centers on communities, but also explores how the use of 

networks impacts the practice. In this use, communities are simply shorthand for CoP. 

While the term network is short for social network, which is defined as, “a set of 

connections among people, whether or not these connections are mediated by 

technological networks. They use their connections and relationships as a resource in 

order to quickly solve problems, share knowledge, and make further connections” 

(Wenger et al., 2011, p. 11). 

Rather than viewing networks and communities as separate structural entities, 

the Wenger and colleagues propose viewing them as two facets of a social structure in 

which learning occurs. The network is seen as the collection of relationships, 
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interactions and connections among members; while the community explores the 

development of a shared identity – the mutual engagement and the collection of a 

shared repertoire of resources. 

What is value creation, what are the cycles and how can they be assessed? 

Communities derive value from their ability to advance practice. Networks derive their 

value from their ability to provide access to information, multiple perspectives, 

dialogues, queries, and help when needed. Narratives help frame the value of 

communities and networks. In order to understand and appreciate the complexity of the 

value created by networks and communities, exploring the various cycles inherent in 

them is useful. Wenger et al. (2011) introduced five value creation cycles. See Table 1 

for a description of each of the cycles and their typical indicators. Note the first two 

cycles are highlighted because they will be used in assessing the nature of participation 

in the hybrid community of Innovative Teacher Leaders. 

 

Table 1. Value Creation Cycles and Typical Indicators 

Cycle Typical Indicators 
Cycle 1. Immediate 
Value 

Activities and interactions 
Level of participation, level of activity, level of 
engagement, quality of interactions, value of 
participation, networking, value of connections, 
collaboration, reflection 

Cycle 2: Potential Value  
 

Knowledge Capital Indicators 
Skills acquired, information received, change in 
perspective, inspiration, confidence, types and intensity 
of social relationships, structural shape of networks, 
level of trust, production of tools and documents to 
inform practice, quality of output, documentation, 
reputation of the community, new views of learning  

Cycle 3: Applied Value  Indicators of Changes in Practice 
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 Implementation of advice/solutions/insights, innovation 
of practice, use of tools and documents to inform 
practice, reuse of products, use of social connections, 
innovation in systems, transferring learning practices 

Cycle 4: Realized Value  
 

Indicators of Performance Improvement 
Personal performance, organizational performance, 
organizational reputation, knowledge products as 
performance 

Cycle 5: Reframing 
Value  
 

Indicators for Assessing the Redefinition of 
Success 
Community aspirations, assessment, relationships with 
stakeholders, institutional changes, new frameworks 

 

(Wenger et al., 2011, pp. 25-27) 

 

Teacher Beliefs and Their Impact on Technology Integration 

 Albert Bandura a psychologist perhaps best known for his contributions to social 

cognitive theory, or the idea that people learn through watching others, first introduced 

the construct of self-efficacy. Self-efficacy is defined as “one’s perceived capabilities for 

learning or performing actions at designated levels” (Schunk, Pintrich, & Meece, 2008, 

p. 379). Self-efficacy is a response to: “enactive” experiences - one’s actual past 

performance; “vicarious” experiences - observing peers successfully perform 

something; verbal persuasion – being told it is possible; and physiological/affective 

states, such as stress (Albion, 1999; Schunk et al., 2008).    

 Teacher efficacy stems from this concept of self-efficacy. Albion (1999) defines 

teacher efficacy as “beliefs about confidence to affect students’ performance” (p. 3).  In 

exploring the link between teacher efficacy and technology integration, Albion (1999) 

argues that teachers’ beliefs play a significant role in technology integration, noting 

"There is substantial evidence to suggest that, teachers' beliefs in their capacity to work 
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effectively with technology are a significant factor in determining patterns of classroom 

computer use" (p. 2). Gibson and Dembo (1984) created an instrument to measure 

teacher efficacy and subsequent findings have shown achievement gains to be 

positively related to change in individual teacher practice. Enochs, Riggs, and Ellis 

(1993) found that teacher’s self-efficacy beliefs related to their ability to use computers, 

increased through effective professional development and impacted teachers’ decisions 

to integrate technology into their teaching strategies.  

Teacher Leadership and how Participation in an Online CoP Impacts Leadership 
Ability 

 Harrison and Killion (2007) define teacher leaders as teachers who, while not 

necessarily holding a separate leadership position on their campus, work to 

complement school administrators and support the vision for the school. Teacher 

leaders take on a variety of responsibilities from resource providers to learning 

facilitators to mentors. Little empirical research regarding the development of teacher 

leaders exists. No studies exploring the preparation of teacher leaders using a CoP or 

an online CoP exist. This study will seek to address that lacuna in the teacher 

leadership literature. 

Statement of Problem 

 While communities of practice, teacher efficacy and teacher leadership have 

been around and studied for a while, there is still much to be learned about how they 

influence one another and how adding technology integration into the mix changes 

things. Vescio et al. (2008) provide perhaps the greatest insight for the use of CoP in 

education and teacher preparation. And while they provide a literature review that 

focuses on empirical studies of teachers’ professional learning communities, their 
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impact on teachers’ practice and to some extent their impact on student learning, none 

of the studies featured in their review leveraged technology for their purposes. 

Research exploring online CoP in teacher professional development is much less 

prevalent in the literature. Vavasseur and McGregor (2008) studied technology 

integration, CoP, and teacher efficacy, but little research beyond that explores the 

relationship between teacher efficacy and participation in an online CoP. This study 

hopes to address that gap in knowledge. Additionally, this study hopes to address how 

participation in a hybrid CoP can support teacher professional development and help 

develop teacher leadership ability. 

By the end of this dissertation, this researcher will have provided a broader 

picture of the nature of participation in one hybrid community of Innovative Teacher 

Leaders. This case study will have examined the influence their teacher efficacy had on 

their participation in the community. It will have provided a picture of the type and nature 

of their online and face-to-face interactions, delineating frequency and patterns of 

interaction that impact their own technology professional growth and their development 

as teacher leaders on their respective campuses. While findings of case studies are not 

generalizable, it is the hope of this researcher that the trustworthiness of the data 

presented in this study will inform other educators looking for ways to leverage online 

and face-to-face CoP in supporting teacher PD. 

Purpose of the Study 

 The researcher borrowed from Wenger et al. (2011) who offer a theoretical 

framework for exploring the value that communities and networks have for improving 

teaching practice. This study narrowed its focus to Cycle 1 Immediate Value and Cycle 
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2 Potential Value; specifically exploring the activities, interactions, and types of 

knowledge capital experienced throughout the study in the hybrid CoP. The purpose of 

this study was to assess the nature of participation in a hybrid Community of Practice; 

exploring how teacher efficacy influenced participation; and how participation impacted 

both technology teacher leadership and technology integration practice. In conducting 

this study, the researcher analyzed and evaluated data collected in an effort to address 

the following research questions: 

RQ1: What is the nature and frequency of the activities and interactions evidenced by 

participation in a hybrid CoP (e.g., What happened? How much participation was 

observed? What significant events occurred? What was the quality of the 

engagement?)? 

 RQ2: What types of knowledge capital (e.g., human capital, social capital, tangible 

capital, reputational capital, and learning capital) were found in a hybrid CoP? 

RQ3: Does teacher efficacy influence participation in the online component of a 

hybrid CoP?  

RQ4: How does participation in a hybrid CoP impact teachers’ technology integration 

and the development of their technology leadership ability? 

Context of the Study 

This study was conducted as part of the formative assessment done for a Race 

to the Top (RTT) grant. RTT is a contest created by the U.S. Department of Education 

(DOE) conceptualized to spur innovation and reform in state and local district K-12 

education. The recipients of this particular grant were awarded funds ear-marked for 
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non-rural local education agencies in non-Race to the Top states meeting certain 

criteria. The technology integration aspects of the grant will be administered in 

partnership with eMINTS National Center, a non-profit organization that has provided 

comprehensive research-based professional development services to educators since 

1999 (www.emints.org).  

The district being studied was a medium-sized school district in the southern 

United States with a district enrollment of approximately 21,000 students in grades 

PreK-12. The district comprised 29 schools: 2 regular high schools, 1 alternative high 

school, 4 junior high schools, 4 middle schools, 17 elementary schools, and one early 

childhood center. Seventy percent of the students were eligible for free or reduced 

lunch. Sixty percent of students spoke a second language. Students’ families have 

emigrated from 40 different countries worldwide and speak 36 languages. The district 

boasted a strong parent participation rate of 95 - 100 percent.  All teachers in the district 

were highly qualified with over 50% having a master’s degree or higher.  

Design of the Study 

 To answer these research questions, the researcher implemented a mixed 

method comparative case study approach. The qualitative methods of data collection 

included: 1) observations of face-to-face technology trainings and online interactions, 2) 

semi-structured or open-ended interviews, and 3) document analysis of discussions 

boards, chats, monthly milestone marker self-reports, and communications within the 

online component of the CoP. Observing, interviewing, and analyzing documents 

allowed the researcher to triangulate findings, adding to the trustworthiness of the 

conclusions drawn from the data collected. To collect quantitative data related to 
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teacher efficacy and technology teacher leadership, a survey instrument was 

administered to the ITL program participants both at the beginning of the 

implementation period and at the end of the 2014 – 2015 AY. Additionally, frequency 

data were collected based on interaction logs from the online Google+ community and 

the face-to-face training components of the CoP.  

Participants. The participants in this study consisted of 31 teachers enrolled in 

an Innovative Teacher Leaders (ITL) program, who participated in a hybrid CoP as they 

worked toward developing their technology leadership abilities within their school 

district. Recruitment materials for the program explained,   

Innovative Teacher Leaders are outstanding and energetic teachers who 

will be trained to support the teaching and learning in their own 

buildings/grade-levels/content areas. These teachers will lead from within 

and extend and strengthen the project impact by providing personalized 

just-in-time professional support for their peers (district website, 2014). 

 

The expected outcomes of the ITL program included: 1) building a professional 

learning network (PLN); 2) fostering the growth of peers’ PLNs; 3) developing short 

technical training and job supports; 4) providing constructive peer feedback; 5) providing 

guidance in the area of technology integration; and 6) developing expertise in Google 

Apps for Education and Chromebooks. The online interactions of the ITL took place in a 

private Google+ community, with discussion board categories designed specifically for 

the group’s use. 
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Limitations of the Study  

This study has the following limitations: 

• The research sample was restricted to the 31 teachers enrolled in the Innovative 

Teacher Leaders program and data were limited to that made available by willing 

participants. 

• Some of the research data were collected by means of participant self-reports. 

Participants may have believed that responding positively to questions about the 

online CoP would be socially desirable. 

• Participant responses may have been positively skewed due to the voluntary 

nature of the ITL program. 

• The online environment adopted for the study may have posed some difficulty for 

teachers who were unfamiliar with the Google+ environment. 

While the results of this study may have been affected by the above limitations, there 

was still a heuristic value to: 

• Researchers who are currently studying online or hybrid CoP, teacher efficacy 

and/or technology teacher leadership. 

• Policymakers who question the use of social media in teacher professional 

development or education in general. 

Assumptions of the Study 

The researcher made the following assumptions: 

• All participants have responded to interview and survey questions in an honest 

manner. 
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• Participants’ learning experiences have been the outcome of participation in the 

hybrid CoP. 

Definition of Terms 

The following is a list of terms that will be used throughout the study: 

Communities of Practice (CoP): a group of people who share a craft and/or 

profession; created specifically with the goal of gaining knowledge and improving 

practice related to their field. 

Discussion board: refers to an online “bulletin board” where you can leave 

questions, thoughts, and/or comments for others and where it is expected that they 

will interact and respond to your posts (also known as a discussion group, 

discussion forum, message board, and online forum). 

Hybrid CoP: where the CoP is implemented both online, as observed through 

interactions in a closed Google+ community, and face-to-face, as observed through 

face-to-face training sessions over the course of the study. 

Knowledge Capital: is capital that exists in its potential for future use; it includes 

forms such as human capital, social capital, tangible capital, reputational capital, and 

learning capital. 

• Human Capital: consists of personal assets, such as useful skills, relevant 

information or a new outlook. 

• Social Capital: deals with relationships and connections, specifically looking 

at trust and trustworthiness. 

• Tangible Capital: deals with actual resources that are available, such as 

documents, tools, procedures, references, etc. 
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• Reputational Capital: is a collective, intangible asset that reflects reputation 

and status, and provides potential for joint action. 

• Learning Capital: the ability to transfer learning and experience in one 

context and harness its potential in another. 

Network: is short for social network, which is defined as, “a set of connections 

among people, whether or not these connections are mediated by technological 

networks. They use their connections and relationships as a resource in order to 

quickly solve problems, share knowledge, and make further connections” (Wenger et 

al., 2011, p. 11). 

Professional Learning Networks (PLNs): are defined as online places that allow 

informal learning that promotes connections among learners, and access to 

networks of people, information, and data. 

Teacher Efficacy:  is defined as "the extent to which the teacher believes he or she 

has the capacity to affect student performance" (Tschannen-Moran, Woolfolk Hoy & 

Hoy, 1998). 

Teacher Practice:  are those actions that constitute the daily responsibilities of 

teachers, including but not limited to: classroom management; implementation of 

instructional strategies; development of curriculum; communication with students, 

parents, peers, and administrators; assessment of student learning; and ongoing 

individual professional development. 

Teacher Leader: is defined as a teacher who, while not necessarily holding a 

separate leadership position on their campus, works to complement school 

administrators and support the vision for the school (Harrison & Killion, 2007).  
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Summary 

 With the ever-changing demands of education in the 21st Century, teacher 

preparation and on-going professional learning are critically linked to our country’s 

ability to remain competitive in a global marketplace. It is no longer possible or practical 

to expect teachers to enter the field fully prepared to teach the students of our future. In 

an effort to meet the ongoing professional development needs of novice and veteran 

teachers, communities of practice are being relied on more and more to provide support 

for the development of these educators. 

  Communities of practice evolve when a group of people, with a common interest, 

comes together for the purpose of gaining knowledge and improving practice in a 

shared domain. CoP can be formal or informal in nature and have been gaining favor 

among educators as effective mechanisms to facilitate learning. Now, in the 21st 

century, the reform movement is demanding a new approach to ongoing teacher 

professional development. More and more research is showing how CoP can be 

beneficial in helping teachers implement successful new learning approaches. This 

study assessed the nature of participation in a hybrid CoP. It examined how teacher 

efficacy influenced participation; and how participation impacted both technology 

teacher leadership and technology integration practice in an Innovative Teacher 

Leaders Program. 
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Chapter Two - Review of Literature 

Purpose and Organization of Review of Literature  

The purpose of this literature review is to review recent literature on teacher 

professional development (PD), communities of practice (CoP), teacher beliefs, and 

their roles as technology teacher leaders so as to draw implications for the proposed 

study. The first section will explore teacher PD. It examines the state of PD today, 

describes what quality PD looks like, and defines Professional Learning Networks 

(PLNs).  The second section will look at Social Learning Theory and CoP. This section 

will define the construct, explore how technology has been used with CoP, and 

conclude with a look at CoP in teacher professional development. The third section will 

explore a framework for assessing value in CoP. This section will include a definition of 

networks and communities, provide an overview of the cycles of value creation, and 

examine how to assess value in CoP. The final section will examine teacher beliefs, and 

how they impact efficacy, technology integration and teachers’ role as technology 

change agents or peer leaders. 

Teacher Professional Development (PD)  

 With the demands for how we educate students in the 21st century changing in 

response to the requirements of a growing global workforce, the need for highly skilled, 

technology savvy and well-rounded teachers in our classrooms becomes more critical.  

According to Darling-Hammond (2006), “Education is increasingly important to the 

success of both individuals and nations, and growing evidence demonstrates that – 

among all educational resources – teachers’ abilities are especially crucial contributors 

to students’ learning” (p. 300). Teachers in the 21st century are dealing with more 
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diversity than ever before; more frequently students in the classroom deal with struggles 

resulting from poverty, learning disabilities, and language deficits as a result of being 

non-native English speakers. The preparation of high quality teachers, trained to 

address these issues, is integral to the educational process (Borko, 2004, Bybee & 

Fuchs, 2006, Darling-Hammond, 2006). 

Effective teachers are required to obtain the content knowledge, pedagogical 

knowledge, and pedagogical content knowledge necessary to prepare their charges to 

be productive members of society (Shulman, 1986; Shulman, 1987). Additionally, 

prospective teachers are tasked with understanding not just the content and “how to” 

related to teaching, but they are expected to learn and to understand how to interact 

with students in a variety of social and cultural contexts (Darling-Hammond, 2006).  

Bolster (1983) conducted ethnographic observations and found that teachers’ 

views change in response to pragmatic implications. Crandall et al. (1982) studied the 

dissemination of 51 innovative practices in classrooms across 146 U.S. school districts. 

They found that even with supplemental support, the effectiveness of new practices was 

often lost because teachers tended to alter these new practices beyond recognition. 

Additionally, they found that teachers were more likely to commit to new practices after 

having actually attempted implementation first hand. Huberman (1981) conducted a 

case study of one school district’s efforts to implement the Exemplary Center for 

Reading Instruction (ECRI) Program. After tracking teacher anxiety in relation to 

cognitive mastery across the course of the program implementation, researchers 

concluded that changes in teacher beliefs were more likely to come after changes in 

behavior rather than before. Guskey (1982 and 1984) explored the effects of inservice 
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training, the use of new instructional procedures, and impact on student learning in 

relation to teachers’ beliefs. He found that as teachers’ effectiveness improved, they 

tended to take greater responsibility for the learning outcomes of their students and 

adopted a more positive outlook toward teaching. Bloom (1968, 1971) examined the 

relationship between mastery learning and change in teachers’ beliefs by studying 117 

teachers from two metropolitan school districts. Of the 52 who were trained in mastery 

learning, 34 ended up implementing the procedures in their classrooms. Researchers 

found that teaching focused on mastery learning resulted in improved student 

achievement on end of course exams and in their final course grades. Teachers who 

had experienced improved student achievement demonstrated more positive attitudes 

to the mastery teaching approach. Guskey (1986) in summary of this prior research 

states, “Staff development programs are a systematic attempt to bring out change – 

change in the classroom practices of teachers, change in their beliefs and attitudes, and 

change in the learning outcome of students” (p.5). Attempting to address the need for 

ongoing educational change that has been driven by politics, economics, school reform 

and technological advances has been a problem that has dated back to the start of 

formalized professional development in the United States in the 1950s (Guskey, 1986; 

Guskey, 2002).  

PD has historically been ineffective because it neither took into consideration the 

motivation of teachers, nor the process through which teachers’ attitudes and beliefs 

change.  According to Guskey, the process starts with PD, leading a change in teacher 

practice; but only after this change in practice results in a change in student learning will 

teachers actually change their beliefs and attitudes. Knowing this process, it is important 
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to keep a few things in mind when developing PD: 1) change is a long and hard process 

for teachers; 2) teachers need ongoing and regular feedback related to student 

progress; and 3) regular, ongoing follow-up, support, and pressure is critical for 

teachers.  

Teachers participate in PD to become better teachers (Guskey, 1986; Guskey, 

2002).  The quality of a teacher is often linked to learning outcomes of their students. 

Good teachers prepare students who perform well on standard measures of learning.  

PD that fails to connect with the day-to-day reality of teachers – offering specific, 

concrete ideas that can be implemented in the classroom often fail to impact teaching 

practice and subsequently student learning. 

State of PD Today. The most prevalent form of PD today is the one-time 

workshop (Yoon et al, 2007). These offerings are designed to introduce teachers to a 

new concept or idea; they focus much of their time and effort on convincing teachers to 

change current behaviors and practices (Guskey, 1986; Guskey, 2002).  Where they 

really fall short is the much-needed time practicing new skills and engaging in 

collaboration with peers (Showers & Joyce, 2002).  

In their book Student Achievement Through Staff Development (3rd ed.), Joyce 

and Showers (2002) propose a model of staff development that focuses on student 

achievement. This model is based on their prior research on peer coaching and centers 

on six case studies that provide a foundation on which the remaining sections of the 

book are based. They explore the structure of staff development based on previous 

literature and describe the creation of communities of professionals that lead to positive 

leadership. According to Joyce and Showers (2002), effective training should account 
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for the following components: 1) exploration of new knowledge/theory/rationale for use; 

2) modeling of new skills; 3) practice using new skills learned; and 4) peer coaching or 

collaborative feedback regarding issues related to implementation. 

One-time workshops are often designed to address the first two components and 

perhaps provide some light practice, but fail to allow for the integral collaborative piece 

that occurs through peer coaching. It is through this reflection and social interaction that 

knowledge and skills transfer to teaching practice. According to research (Joyce & 

Showers, 2002), PD is much more effective when the peer coaching aspect is included, 

“Individuals learn more efficiently over the long term by developing the metacognitions 

that enable self-teaching in settings where essential training elements are missing” (p. 

77). If transfer of new knowledge to the classroom is the main objective, then including 

all four training components is required. 

In order for teachers to master new knowledge and skills promoted by PD, they 

have to demonstrate some key skills: persistence; awareness of issues related to 

transfer; ability to explain and teach necessary new behaviors to students; cognitive 

wherewithal to understand new theories; ability to effectively collaborate with peers; and 

flexibility (Joyce & Showers, 2002). 

Persistence and perseverance are important skills for teachers looking to 

maximize their learning through PD. Because practice is such a key element in the 

journey of knowledge transfer, being able to stick with something over time is critical. 

Joyce and Showers (2002) report that teachers often need up to 20 trials to become 

proficient with a new approach.   
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Regular practice is also an integral aspect allowing teachers to transfer or 

assimilate new information into their existing repertoire of teaching practices. According 

to Joyce and Showers (2002), the transfer of training and executive control allows “the 

level of knowledge that generates consistent and appropriate use of new skills and 

strategies for classroom instruction” (p. 71). The more practice teachers have, the more 

they are able to critically assess and adapt new instruction vertically and horizontally 

throughout their curriculum.  

It is necessary to remember that the goal of integrating new instructional 

approaches in the classroom is to impact student learning outcomes. Guskey offers a 

Model of Teacher Change (2002) that shows that professional development leads to 

change in teachers’ classroom practices, which leads to a change in student learning 

outcomes, which results in a change in teachers’ beliefs and attitudes. Part of the 

process of changing students’ learning outcomes is effectively teaching new behaviors 

to students. Students also need practice implementing these new approaches. None of 

this is a quick process. It requires time and patience, regular feedback on student 

efforts, and ongoing support from peers.  

Meeting the cognitive demands of innovations, or the ability to fully understand 

the true nature of the theory being learned and implemented, is vital to teachers. The 

better teachers grasp the theory behind what they are trying to do, the more flexible 

they can be with practices that demonstrate this new knowledge, “Understanding of the 

theory underlying specific behaviors enables flexible and appropriate use of the 

behaviors in multiple situations and prevent the often ludicrous following of ‘recipes’ for 

teaching” (Joyce & Showers, 2002, p. 81). 
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 Assuming teachers have developed the critical ability to experiment with new 

teaching approaches, they still need an opportunity to collaborate with peers about what 

they are experiencing. Working together with others in a collegial manner has been 

proven to improve the effectiveness of PD (Showers & Joyce, 2002). Observing others 

work and providing and receiving feedback based on practical experience helps 

teachers develop their own personal skills while paving a way for them to develop 

membership in a shared community of practice. 

 The final requisite skill teachers must demonstrate to maximize the impact of PD 

on their teaching practice is the ability to remain flexible throughout the process. This 

flexibility leads to what Joyce and Showers (2002) term a “spirit of inquiry, a willingness 

to experiment with one’s own behavior, and an openness to evidence that alternatives 

have something to offer” (p. 83). 

In summary if PD is to be effective in enhancing teacher knowledge and skills 

and consequently improving teaching practice, certain considerations need to be kept in 

mind: 1) the duration of PD must be sufficient enough to allow teachers to learn and 

practice the implementation of a new approach, 2) support for teachers must be 

provided throughout the implementation phase, and 3) teachers need to be afforded an 

opportunity to continue to develop their knowledge and skills in collaboration with their 

peers. 
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What Quality PD Looks Like. Ongoing, effective professional development for 

teachers is where/how educators must hone the skills necessary to continue to meet the 

needs of this generation’s learners. Abadiano and Turner (2004) note, “When the 

intellectual capacities of teachers are enhanced, greater intellectual achievement of 

students can be produced” (p. 88).  

Klingner (2004) provides a summary of research about facilitating teacher 

learning. She bases her findings on studies by Englert and Tarrant (1995); Gersten, 

Vaughn, Deshler, and Schiller (1997); Pressley and El-Dinary (1997); Mastropieri and 

Scruggs (1998); and NJCLD (2000). Based on her review of literature, she provides 

basic guidelines, similar to those mentioned by Joyce and Showers (2002), for what 

makes successful professional development programs. These guidelines include: 1) 

providing long-term support for teachers, including opportunities for collaboration; 2) 

recognizing teachers as generators of knowledge, not simply consumers of research; 3) 

ensuring dynamic and integrated opportunities for continued growth; and 4) addressing 

the context, content and process altogether. According to Klinger (2004), in addition to 

these guidelines, it is imperative to be aware of the perceived barriers teachers 

potentially face when connecting theory and practice. Klingner (2004) also provides 

some principles for breaking down the barriers and questions teachers might ask when 

dealing with them: 

• The reality principle: Is the new practice being proposed feasible for the teacher? 

Is it fit for practice in the classroom? 

• Scope: Is the new practice too broad or too radical for the teacher? Do they feel 

overwhelmed? Is it too narrow? Does it seem trivial? 
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• Technical: Are teachers getting enough feedback and support about the 

new practice?  

• Conceptual: Do teachers understand the significance of the new practice? 

What is the difference between the new and old practice? What are the 

benefits of the new practice over the old one? 

• Linking changes in teaching to student learning: Are students performing 

better because of the new practice? 

• Collegial support networks: Are the administrators, researchers, and 

teachers supportive of the implementation of the new practice?  

Collaborative efforts and distributed learning will be critical to moving forward in this 

ever-changing world. Opening teachers to the possibilities that come from working as a 

community, rather than remaining sequestered away, might be the first step toward 

ensuring ongoing, effective professional development for teachers in the 21st century. 

As Howey and Collinson (1995) argued, "Learning to teach, just as learning, demands 

sustained, often structured, highly intellectual discourse among teachers about their 

assumptions, intentions, and justifications for their actions. Such discourse ... is the 

essence of a learning community of teachers" (p. 27). 
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Online Teacher Professional Development (oTPD) and Professional 

Learning Networks (PLNs). The time, money and manpower it takes to conceptualize, 

plan, and implement meaningful professional development opportunities may oftentimes 

seem daunting to school districts who already struggle with low student achievement 

and limited resources (Dede et al., 2009).  Given that one of the main goals of 

professional learning communities is to base instruction on student achievement data 

(DuFour, 2004), the one-size-fits-all approach to education (and PD) is no longer 

relevant (Bitter-Rijpkema & Verjans, 2010). The need for new knowledge and 

instructional strategies that help enable differentiated instruction may require a 

paradigm shift in how teacher PD is handled.  “A range of objectives for educational 

improvement underlie these oTPD ventures, such as introducing new curricula, altering 

teachers’ beliefs and instructional and assessment practices, changing school 

organization and culture, and enhancing relationships between school and community” 

(Dede et al., 2009, p. 9). 

Dede et al., (2009) performed a review of literature on online Teacher 

Professional Development (oTPD) research. They were interested in studies that asked 

questions about how the online Teacher PD should be designed, how it should be 

measured and evaluated, what tools should be included in the experience, and what 

kind of learner interactions it should foster? Taking on the broad responsibility of 

studying oTPD led the researchers to develop criteria for determining which studies to 

include in their review.  Their criteria included: 1) clear and focused research questions, 

2) rigorous data collection aligned with the research questions, 3) analysis framed by 

the research questions, and 4) findings that answered the research questions. Forty 
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research studies met their criteria; these studies could further be narrowed down into 

one of the four following types: program design, program effectiveness, program 

technical design, and learner interactions.  

Dede et al., (2009) analyzed purposes for research in each study and found that 

currently oTPD programs “center on program design and effectiveness, largely within a 

community-of-practice theoretical framework that promotes collaboration and reflection” 

(p. 13). In other words, the focus of current research seems to be more on the usability 

of an oTPD program than on the implications these programs may have for knowledge 

construction, or on changing pedagogical beliefs and practices.  Dede et al., (2009) 

further noted that the measures used to obtain data in the 40 studies that met their initial 

criteria for inclusion showed a strong reliance on self-report measures for data 

collection. They articulated a need for more rigorous data collection measures to be 

developed when studying oTPD. Additionally, they recommended that data be collected 

not just at the completion of a program, but longitudinally, so that learning can be better 

assessed over time. 

Access to just-in-time learning may be needed to more readily personalize 

teacher PD. Professional Learning Networks (PLNs) – sometimes called Personal 

Learning Networks – are trying to address this need. Jones and Steeple (2002) define 

PLNs as “learning in which [ICT] is used to promote connections: between one learner 

and other learners, between learners and tutors; between a learning community and its 

resources” (p. 2). Bitter-Rijpkema & Verjans (2010) explain that learning is all about the 

connections that are created and the network of people, information, data, and images 

to which one has access. Trust (2012) explains that PLNs provide the “place” for this 
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informal learning to occur.  She further explains that two types of PLNs exist: 1) those 

that serve as a resource for aggregated information, and 2) those that function as a 

social media connection.  

Information aggregation PLNs allow teachers to stay informed of current affairs, 

by connecting via Really Simple Syndication (RSS) feeds that link them to news on 

topics of personal/professional interest. They save time for the teachers because 

information is “pushed” out from websites to one, easy to access RSS reader for 

perusal at a convenient time. RSS readers make it simple to skim topics and select 

articles for more in-depth attention at a later time. Another type of information 

aggregation correlates to e-mail subscriptions that enable teachers to “follow” or 

“subscribe” to a widget that connects teacher e-mail accounts to relevant sites or blogs 

(Trust, 2012). 

Social Media Connection PLNs allow teachers to connect with other educators 

worldwide via social networking sites such as Facebook, Twitter, Ning, Wikispaces, 

Skype, and more. These sites have features, similar to the information aggregation 

PLNs that allow asynchronous learning through group discussion boards or individual 

messages. Some of these social media connection PLNs offer the opportunity for real-

time, synchronous interaction among members. These sites provide an area for 

collective knowledge building and sharing that affords teachers access to a broad 

network of available individuals that can be queried for multiple purposes (Trust, 2012).  

Over time, and once teachers have handled the initial information overload they 

may experience in one of these PLNs, they may find that connecting to both an 

information aggregation PLN and a social media connection PLN will ultimately best 
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meet their personal Teacher PD needs (Trust, 2012).  

The trend toward creating one’s own personalized network for learning is growing 

in popularity because it allows learners to maximize the resources available to them – 

institutionally-managed learning environments, web resources and tools, and online 

social networks (Bitter-Rijpkema & Verjans, 2010). Additionally PLNs align well with the 

characteristics of professional learning: 1) learning is “just-in-time” and ad hoc – 

emerging when needed; 2) learning is ongoing; 3) learning must be relevant to a 

specific outcome; 4) learning evolves; with former learning becoming obsolete and new 

learning goals emerging. Learning is an iterative process that takes place overtime 

(Bitter-Rijpkema & Verjans, 2010). 

 Anytime - anywhere access to the Internet and the plethora of resources and 

information it provides adds to the potential strength PLNs can have for teacher PD. 

According to Mackey and Evans (2011), “networked interactions allow teachers to share 

their own practice, rather than being the passive recipients of expert knowledge; such 

interactions provide opportunities for useful discourse related to practice” (p. 11). The 

idea of developing individualized professional learning is a fairly new concept. With the 

growth of Web 2.0 technologies, the potential for personalizing PD for teachers is 

burgeoning. Little research has been published to-date studying the impact that teacher 

engagement in PLNs will have on their beliefs, instructional practices or, in the long run, 

on student learning.   

Mackey and Evans (2011) investigated how teachers learn, and where they 

situate their learning as they engage in online PD. The researchers employed a case 

study approach with 15 teachers in a Master’s program in Information and 
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Communications Technology (ICT) in Canterbury, New Zealand from 2005 to 2008. The 

researchers collected data via interviews and work samples of online course 

participation for content analysis. The participants in the study were all practicing 

classroom teachers at the time.  

In addition to learning about the teachers’ experiences with ICT, the researchers 

were interested in learning about how this new knowledge diffused into their schools 

and professional communities. Researchers quantified hours logged into the course, 

frequency of log-ins, and number of posts made in the course and used the information 

gleaned to triangulate data with qualitative efforts.  

Researchers found that while participants recognized the value of sharing 

practices and understanding, they failed to form strong connections with those in their 

formal online learning community. Participants did indicate that they were able to blend 

the formal learning experiences from the Master’s program with their daily teaching 

practice to create their own networks of practice. They, in effect, created their own 

PLNs. “Participants became brokers and conduits between the online learning 

community and their own community of practice” (Mackey & Evans, 2011, p. 12). In 

addition to allowing their new learning experiences to impact their teaching practices, 

participants noted that their learning was able to move beyond their own classrooms 

and into their schools and professional communities. The case study data presented by 

the researchers in the study makes a strong case for the potential of online learning 

communities to support teacher PD. 

The technology used in this study was not explicitly stated. What can be gleaned 

from the study is that the researchers employed an LMS to deliver the formal instruction 
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that occurred in the Master’s program. Additionally, the researchers mentioned that 

participants used Web 2.0 technologies such as blogs, discussion boards, and cloud-

based software such as Prezi, VoiceThread, etc. to inform their personal learning and 

expand their teaching practice. 

Social Learning Theory and Communities of Practice (CoP) 

Social learning theory explores the impact of social interaction on human 

learning. Social constructivism provides a generally accepted view of learning.  

According to its proponents, “all knowledge, and therefore all meaningful reality as such, 

is contingent upon human practices, being constructed in and out of interaction between 

human beings and their world, and developed and transmitted within an essential social 

context” (Crotty, 2003, p. 42). Learning and development take place in active processes 

of interaction. Learners acquire new strategies and knowledge of the world and culture, 

as they participate in joint activities and internalize the effects of working together.   

When discussing social learning, theorists often reference the work of Russian 

psychologist Lev Vygotsky, specifically addressing his construct known as the Zone of 

Proximal Development (ZPD).  The ZPD is understood to be the distance between what 

one can achieve alone and what one can achieve with help; the scaffolding that occurs 

from this assistance aids in the development and maturation required for learning 

(Hakvoort, 2002).   

Under the social constructivist umbrella, recent years have seen a rise in 

popularity of Communities of Practice (CoP) as a mechanism for improving learning.  

While the idea behind communities of practice is not an altogether new concept, people 

with a shared interest working together to better understand their field and improve their 
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practice, the actual term was coined by Jean Lave and Etienne Wenger in their 1991 

book Situated Learning.  

Communities of practice can be found in just about any field, where formal or 

informal learning takes place, from religious organizations to business to social work to 

medicine and others. Frequently it occurs in education to support teacher professional 

development. Recently, Kim, Miller, Herbert, Pedersen, and Loving (2011), harnessed 

the power of CoP to help new science teachers develop their ability and self-efficacy for 

inquiry teaching. McLoughlin and Lee (2010) explored CoP in an initial teacher-training 

program, where participants formed peer-to-peer mentoring relationships and shared 

perspectives on the learning occurring during their practicum. Cowan (2012), over a 

nine year period, studied the communities of practice model and its implications for use 

in a Master’s of Education Technology program.  

CoP provide necessary scaffolding to new community members via the concept 

of Legitimate Peripheral Participation (LPP), whereby new members are integrated into 

a group through an apprenticeship of sorts; allowing new members to develop the 

necessary skills to forward the enterprise of the whole community.  

Wenger’s (2008) idea of legitimate peripheral participation often provides a type 

of scaffolding among members of a community of practice similar to that of Vygotsky’s 

ZPD. Similar to how learners might be guided and encouraged to grow by more 

experienced peers within their ZPD, more expert members of a CoP can serve to guide 

and model actions for newer members who enter on the periphery and over time 

become the experts who are more central to the functioning of the community. 

Additionally, Bitterman (2000) points out that learning can be enhanced through 



 37 

engagement in communities of practice if its members learn how to deal with potential 

conflict arising from member differences. She suggests negotiating these differences 

around visions, purpose, rules and norms of interaction, and role conflicts.  

Definition of CoP. Healthcare professionals connect with one another about 

patient care and legal protocols for dealing with patients using a CoP. Sales people in a 

large pharmaceutical company in the UK use their CoP to share important information 

about contacts and products. Educators tap into the power of CoP to support student 

learning. What exactly is a CoP? Definitions may vary according to user, but they tend 

to reference experiences that formally or informally support learning. Definitions may be 

as broad as groups of people engaging in a practice (Cowan, 2012); they may point to 

communities of interest or work-based networks (Allan and Lewis, 2006); others claim 

that they are social groups focused on knowledge construction among professionals 

(Brooks, 2010); while yet others refer to them as more informal webs of people who 

share a common interest. For the purposes of this study, the researcher defines a 

community of practice as a group of people who share a craft and/or profession; created 

specifically with the goal of gaining knowledge and improving practice related to their 

field. 

According to Wenger (2008), communities of practice center around four main 

components of learning: 1) meaning, 2) practice, 3) community, and 4) identity.  

Meaning explores the process of learning as experience; how we experience and gain 

value from our lives. Practice involves the process of learning as doing, specifically in 

reference to the way we talk about a shared history and social resources; it helps 

sustain the necessary mutual engagement key to an effective CoP. Community is the 
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process of learning as belonging – looking at how groups come together. While identity 

is the process of learning as becoming - focusing on the development inherent in the 

learning process (Wenger, 2008).  

Three primary dimensions, when taken together, constitute the essence of 

communities of practice: mutual engagement (the how), joint enterprise (the what), and 

a shared repertoire (the concretization). Mutual engagement centers on the complexity 

that comes with making meaning. It is people engaging – doing things together – 

developing and maintaining relationships with all of the social complexities that diversity 

provides; it is ‘the how’ of the practice. Joint enterprise encompasses mutual 

accountability and an enterprise, or mission that is constantly in the process of being 

negotiated. It is community members actively working together to define ‘the what’ of 

the practice. A shared repertoire is the reification of the process – the concrete proof of 

existence. It consists of the styles, artifacts, stories, tools, actions, discourse, concepts, 

and historical events that hold the community together and demonstrate the continual, 

growing and negotiated foundations of a CoP (Wenger, 2008). 

Wenger (2008) points out that, “Because learning transforms who we are and 

what we can do, it is an experience of identity. It is not just an accumulation of skills and 

information, but a process of becoming…” (p. 215).  Integrated with this experience of 

identity is the concept of legitimate peripheral participation (LPP), the process whereby 

newcomers to a community of practice gain the legitimacy necessary to be fully 

accepted as members of the community. It is again another aspect of the constant 

process of negotiation prevalent throughout a CoP.   
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Use of Technology in CoP. While CoP have been discussed and researched 

for decades, an exploration of the use of technology in CoP or online CoP is limited to 

more recent data. In 2006, Allan and Lewis explored the way in which virtual learning 

community (VLC) membership supports lifelong learning and impacts individual learning 

careers and professional identities beyond the life of the community. Using a case study 

approach, they addressed the following research questions:  

RQ1. How does membership of a VLC support individual lifelong learning?  

RQ2. Does membership of a VLC have an impact on individual learning careers 

and identity? 

RQ3. What are the social factors within a VLC that support change in individual 

learning careers and professional identities? (Allan & Lewis, 2006, p.842) 

Allen and Lewis’ study involved 18 members and two facilitators at a UK university. The 

study used data collected in online archives: discussion group messages, module 

evaluation forms, and group and individual interviews.   

 Findings from this qualitative study point to the benefits provided for individual 

lifelong learning and learning careers. The community offered the experienced 

members opportunities for enrichment. It afforded others with the skills necessary for 

career advancement. Additionally, it allowed others to further develop their professional 

practice and to develop their careers through involvement in professional conferences 

and publications. The community helped promote individual identity, which for some 

inexperienced community members had a transformative impact on their new careers.  

 The researchers concluded that trust within the community, which served to 

provide members with a comfort zone that allowed many to try out new practices or 



 40 

innovations, was often the most vital aspect of the virtual environment needed for the 

development of professional identity and learning careers (Allan & Lewis, 2006). 

The technology used in this study included a WebCT CMS as the virtual learning 

environment. Data were collected from primarily asynchronous sources, such as 

discussion boards, and module self-reports. 

Cowan (2012) explored strategies necessary for developing CoP in a hybrid 

Master’s program. The participants in this study included 243 students in 11 CoP 

groups enrolled in the Internet-based Masters in Educational Technology (iMet) 

Program between 2000 and 2009.  In the spring of 2009 a survey was sent to 174 

program alumni. Ninety-two responses were received, and a response rate of 56% was 

reported. Additionally, the research collected data from course reflections (N=78). The 

researcher employed a summative content analysis; examining text for key words and 

phrases, and then identifying findings based on the resultant categories. 

Results of the data analysis indicated the following strategies were critical for 

facilitating community and individual success throughout the program: 

 Strategy 1: Establish a community as well as a cohort; 

 Strategy 2: Take advantage of professional experience diversity; 

Strategy 3: Recognize the individual nature of teaching and provide a process for 

community development; 

Strategy 4: Utilize multiple levels of expertise, including alumni instructors 

(Cowan, 2012, p. 14-17).  

The technology used in this study is glossed over with no real details provided about 

the exact nature of the technology employed. The sense from reading the article is that 
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they used some type of learning management system that supported asynchronous 

communication, such as discussion boards. 

In their study Kim, Miller, Herbert, Pedersen, and Loving (2011) instituted a wiki-

based environment to support a growing CoP.  For a year, the researchers studied the 

Professional Learning Community Model for Entry into Teaching Science (PLC-METS), 

a National Science Foundation funded project to help the professional development of 

early-career science teachers engaged in a CoP with scientists and mentor teachers in 

their field. The study aimed at answering the following research questions: 

RQ1. How have early-career teachers’ perceptions of using a wiki in support of 

their professional development changed after participation in the PLC-METS 

program? 

RQ2. How were the early-career teachers’ perceptions about their knowledge of 

teaching through inquiry impacted by using the wiki? 

RQ3. Is there a difference in the individual contributions through the number of 

teacher posts in the current wiki environment and the past portal system (Kim, 

Miller, Herbert, Pedersen, & Loving, 2011, p. 444)? 

Participants in the study included 47 early-career science teachers from Texas (38 

female, and 9 male teachers) with an average of 2.36 years’ experience teaching 

science. They further divided the participants into two groups: a treatment group, made 

up of 33 teachers, and a comparison group, consisting of 14 teachers.  

The researchers used a quasi-experimental pre-test/posttest design and 

qualitative methods to answer the research questions.  Data were collected using: 1) a 

background questionnaire; 2) a Teaching through Inquiry Survey, to assess teacher 



 42 

perceptions of inquiry teaching strategies; and 3) an Attitude on Internet Communication 

Technologies Survey, to assess teacher perceptions of wiki usefulness. After taking the 

pre-test, teachers in the treatment group began using the PLC-METS wiki.   

Activities supported by the wiki included: 1) technology proficiency sessions, 

designed to allow the teachers to develop proficiency using the wiki; 2) mentoring group 

activities, geared at providing the novice teachers with necessary career support from 

more experienced peers; 3) scientist inquiry sessions, where the teachers engaged in 

authentic inquiry with scientists working in the field; and 4) building and sharing inquiry 

resources, where the participants in the program developed a sharable knowledge 

repository consisting of inquiry-based instructional strategies. 

Upon completion of the academic year, participants in both the treatment and 

comparison groups participated in posttest surveys. The results indicated that while 

teachers’ attitudes at the beginning of the study were not statistically significant between 

the two groups: t(45) = .21, p > .05, by the end of the treatment period, the posttest 

results showed that the treatment group reported significantly higher mean scores of 

attitude related to wiki use, t(45) = 2.09, p > .05, with a medium effect size of Cohen’s d 

= .62.  

Linear regression was run on the survey results from the Teaching through 

Inquiry Survey and found that teachers’ attitudes toward wiki technology scores in the 

treatment group proved to be significant predictors of knowledge of teaching inquiry; 

accounting for 12% of the variance (Adj. R2 = .12). Additionally, the results showed that 

teacher demographics did not account for any of the variance found. The researchers 
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concluded that positive attitudes related to the technology increased predictability and 

inquiry knowledge. 

Finally, the research team analyzed the differences in posting practices from the 

old PLC-Mets portal environment to the new wiki-based environment, by comparing 

individual contribution rates, and found an increase in individual contributions from .25 

to 1.30. They also reported an increase in participation on the part of mentor teachers. 

As a result of their analysis, the researchers concluded that using wiki technology is 

beneficial to teachers. Additionally, the community that developed through the use of 

the wiki enhanced the interactive experience of its teachers. They also concluded that, 

“using collaborative structure and interactions in the community is one of the most 

suitable ways to increase teachers’ practical knowledge regarding using inquiry 

teaching and classroom management” (Kim, Miller, Herbert, Pedersen, & Loving, 2011, 

p. 450). 

McLoughlin and Lee (2010) formed a community of practice employing their 

university’s learning management system (LMS) to support learners and allow an online 

environment in which to create and share web logs (blogs) and voice recordings of 

critical incidents pertaining to their pre-service development. Their study focused on the 

following research questions: 

RQ1: How can a CoP framework be adopted to create an e-learning community 

and support professional development experiences for pre-service teachers? 

RQ2: What elements of a CoP were evident in the peer-to-peer relationships and 

interactive dialogues that occurred in the online community (McLoughlin & Lee, 

2010, p. 18)? 
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The researchers engaged in a case study of 19 student teachers, ranging in age 

from 22 to 43, enrolled in a postgraduate program in teacher education. All of the 

participants had at least a basic skills level in using the web.  

The data were collected using participant log postings, voice board/podcast 

recordings, a survey instrument and focus groups. The researchers analyzed the 

postings and recordings using content analysis, looking for issues or patterns indicative 

of a CoP. Additionally, feedback from the survey and focus groups were used to explore 

the effectiveness of creating an e-learning community to support preservice teachers’ 

professional development. 

The study concluded that employing a CoP framework was highly effective for 

supporting pre-service teachers’ professional development. Additionally the participants 

indicated the benefits of using the social software tools to share practicum experiences; 

including establishing common ground, engaging with others, and building rapport. Also, 

the collaborative features enabled the participants to exchange ideas, to reflect on their 

experiences, and to begin to develop a sense of professional identity. Finally, the 

researchers reported that, “the participants’ discourse within the online community 

exhibited all three components of Wenger’s (1998) CoP framework” (McLoughlin & Lee, 

2010, p. 26). 

The technology used in this study included asynchronous web-based 

communication and networking tools included in the university’s Blackboard LMS; 

specifically a collaborative blog, a Wimba voice board, and discussion boards.  

Ruberg, Cummings, Piecka, Ruckman, and Seward (2011) collected qualitative 

data regarding the efficacy of the NASATalk Web 2.0 collaborative tools and features 
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for sharing STEM teaching and learning activities. The study addressed the following 

research questions: “RQ1. What e-collaborative tools and integration strategies helped 

to extend and enhance the value of a STEM education project or event? RQ2. How did 

the e-collaborative tools help each case achieve some success in creating a virtual 

learning community” (Ruberg, Cummings, Piecka, Ruckman, & Seward, 2011, p. 603)?  

 The researchers used a multi-case study approach. Case 1 included a Pro-

Engineer online collaborative group, including 20 onsite participants. The data were 

collected using teacher surveys, analyzing computer-based exercises and postings to 

the online collaborative site, and by observing face-to-face trainings. Researchers on 

this case spent time examining the conflict between educator goals for knowledge and 

process skills and demands enforced by global economies requiring a prepared 

workforce.  At the end of this one year case study, there was evidence of support for 

high school-level engineering designs, realized by extended collaboration among 

participants, continued access to the materials, additional involvement in Pro-Engineer 

software training, and ongoing collaborative groups supporting STEM education 

(Ruberg, Cummings, Piecka, Ruckman, & Seward, 2011). 

 Case 2 participants consisted of over 2,800 teachers/audience members 

involved in the Exploring the Environment – Global Climate Change (ETE-GCC) 

collaborative group. The goal of the program was to engage those educators in pilot 

testing newly design problem-based learning (PBL) modules and to foster a dialogue 

regarding the implementation of the new PBL approach. The data collected in this case 

study included: activity summary data forms, online usage statistics, online activity 

analyses, survey data and observations. Through the study, researchers discovered 
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that the majority of participants “were already members of one or more virtual learning 

communities” (Ruberg, Cummings, Piecka, Ruckman, & Seward, 2011, p. 613). 

Case 3 centered on a community-based robotics club membership. Participants 

included school groups, teachers, youth groups, professional coaches and vendors. The 

study explored collaboration in blogs and online collaborative groups hosted on the 

NASATalk website. Data were collected using online surveys, blog postings, 

collaborative articles, announcements, file sharing, web links, programming tips and 

codes, and by looking at three collaborative applications. The study found that sites that 

included students and robotics team coaches were more socially interactive than the 

other virtual arenas. The researchers noted that, “among the three cases reported on in 

this study, the robotics collaborative incorporated the most Social Cognitive Theory 

strategies” (Ruberg, Cummings, Piecka, Ruckman, & Seward, 2011, p. 616). 

The technology used in this study includes the NASATalk environment created 

using the Joomla open-source CMS, which provides a number of services to support 

collaboration. Tools incorporated in the CMS included: news feeds; blogs; wikis; 

comment and rating tools; and image video and file feeds. 

Overall, the key findings drawn from the analysis of the data in this multi-case 

study indicate that the design of virtual learning communities (VLC) should include: 

1. Tools and strategies that help to build, support, manage and sustain a 

VLC; 

2. Tools and strategies that support complex problem solving in a VLC;  

3. Tools and strategies that facilitate peer interactions and collaboration in a 

VLC (Ruberg, Cummings, Piecka, Ruckman, & Seward, 2011). 
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Tsai (2012) explored the relationships among social constructs in an effort to 

understand the social nature of an online CoP for learning to teach. The research 

questions posed by this study included: 

RQ1. How well does the proposed path model explain the relationships among 

the social constructs of online learning (e.g., SOC, SA, PEU and PU) and explain 

community outcomes/effects (satisfaction with NETwork experience (S) and 

effectiveness of NETwork for Teaching (ET))? 

RQ2. How do members’ perceptions of the sub constructs of social ability 

influence other social constructs, and how are they impacted by other social 

constructs (Tsai, 2012, p. 274)? 

Participants in the study included 92 old and new student members in NETwork, 

ranging in age from under 20 to 30 years of age, and who were categorized as either 

preservice or in-service teachers. Data were collected using a survey consisting of 

questions, adapted from prior studies, related to technology acceptance, sense of 

community (SOC), social ability (SA), satisfaction (S), and effectiveness of teaching 

(ET). The 92 NETwork members were invited to participate in the online survey; 66 

members (72%) completed the survey. Path analysis was used to analyze the data.  

The researcher found that satisfaction with the NETwork experience was the sole 

factor impacting the effectiveness of the NETwork experience for teaching. She also 

found that members who felt the online tools were useful reported a greater satisfaction 

with the learning experience. Additionally, social interaction can be supported if the 

online tools are used effectively, and if the members acknowledge their usefulness. 

Further, perceived ease of use (PEU) had a direct impact on social ability (SA) and 
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perceived usefulness (PU); thus making the ease of use of the online tools one of the 

key requirements when establishing an online CoP. The study also found a direct 

relationship between social ability and satisfaction and failed to show that sense of 

community (SOC) mediates the relationship between this ability and consequent 

member satisfaction. Finally, the study showed that the higher the perceived usefulness 

of the online tools, the better the sense of the instructors’ social presence and the 

greater appreciation for being aware of peer interactions (Tsai, 2012). 

The technology used in this study was an online teacher community established 

in the Sakai CMS. The community used synchronous chats, asynchronous discussion 

boards, file sharing, and notification and social awareness tools built into the CMS. 

CoP in Teacher PD. To date, the literature related to online CoP has come from 

a variety of fields and domains, less has been written about using online CoP in 

education and for the purposes of teacher PD.  

Pancucci (2007) explored the benefit of using CoP to provide technology 

education to teachers. The purpose of the study was to examine the perceived success 

of the Train the Trainer model in delivering professional development related to 

technology integration. The study sought answers to the following questions:  

RQ1. Did coaches gain comfort with software and were they provided with 

follow-up strategies through in-service training? 

RQ2. Were meetings with colleagues held at the school level?  

RQ3. Were changes in colleagues’ practice observed” (Pancucci, 2007, p. 

16)? 
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Study participants were composed of 83 elementary teachers, serving as 

Information Technology Coaches in their schools. Data were collected using a 

survey instrument. 70 surveys (84%) were returned. Data were analyzed using 

basic descriptive statistics and chi-square cross-tabulation. 

 The results indicated that all participants believe the training improved 

their basic knowledge and skills; thus indicating the Train the Trainer model’s 

effectiveness, according to participants. Additionally, findings suggested that 

participants who volunteered for the role of coach experienced greater comfort 

than those who had been “volunteered.”  Further, the results indicated that the 

participants did follow through with the mandate of holding meetings with their 

colleagues at their campuses; thus serving as an additional indicator of the 

success of the Train the Trainer model for in-service training. While this study 

centers on professional development as it relates to technology integration, it 

provides little support for the use of technology to support PLCs.  

 Despite the focus of the training being on technology integration, no 

technology was actually used for these purposes. Training was completed in 

face-to-face sessions. One cannot help but wonder how much more effective the 

training might have been had it actually integrated technology. 

In 2002, Mayer explored using technology to support the practicum 

component of preservice teachers. The study investigated the use of electronic 

discussion groups by preservice teachers while completing an internship at the 

end of their teacher preparatory experience. 
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The participants in this study consisted of 87 secondary preservice 

teachers in an Australian university. Data were collected using their LMS’s email 

and electronic discussion boards, and through in-depth interviews. Throughout 

the study, the interns were expected to email their adviser updates on three 

designated days and to post at least five messages in the online discussion 

forums. Eleven interns (seven males and four females) consented to be 

interviewed. Findings from the data analysis and interviews indicated the 

importance of technology in providing: 

1. An electronic lifeline: peer support network; 

2. University links and professional support;  

3. Assistance for preservice teachers in rural and remote placements; 

and 

4. Support with problems, impediments and challenges (Mayer, 2002, p. 

184-191). 

The technology used included access to the university’s WebCT LMS; with specific 

use of asynchronous tools such as email and discussion boards. 

Duncan-Howell (2010) examined the use of online communities for teacher 

professional development (PD) looking at the nature of online community membership 

and its promise for supporting professional learning for teachers.  

 The participants consisted of 98 members of online communities of teachers. 

Data were collected through the administration of an online survey, made up of 25 open 

and close-ended questions, geared “to gather demographic data and provide insight 
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into the PD experiences, attitudes and skills of the members of online teacher 

professional communities” (Duncan-Howell, 2010, p. 327). 

The results indicated that the majority of respondents were highly experienced 

female teachers, between the ages of 40 and 59, coming from a primary school 

teaching background, who represented a range of experience levels with technology. 

The study explored the nature of online community membership. The results indicated 

that typical PD over the previous 12 months was primarily spent in conferences, 

workshops, and courses. The content of these PD opportunities focused on classroom 

strategies, new ideas and techniques from specialists, and afforded participants the 

opportunity for participation and creativity. Additionally, they provided teachers with a 

forum to present to their peers. 

 The results further indicated that teachers joined the online communities to meet 

professional requirements and to access “just-in-time” instructional and emotional 

support. This community membership afforded respondents with a rich resource for 

professional development and learning; with 86.7% of members considering their online 

participation to be a meaningful type of PD.  

The technology used in this study included both synchronous chats and 

asynchronous discussion boards. 

In  2010, Baran and Cagiltay examined the use of an online CoP for the 

purposes of knowledge sharing and tacit knowledge reification among teacher 

candidates and in-service teachers. Employing a qualitative approach, researchers 

collected data through observation, interviews and content analysis of discussion board 

posts. Researchers explored the nature of relationships that formed within the 
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community. Their two-phase approach employed: 1) a mandatory phase consisting of 

28 teacher candidates from across three universities who engaged in discussion over a 

four month period, and 2) a voluntary phase, in which in-service teachers, professors, 

and graduate students joined the teacher candidates in four online discussions lasting 

for approximately one month each. Qualitative data were coded and analyzed using an 

Activity Theory framework.  

Four purposes/reasons for participation emerged in the online CoP. First, 

participants engaged in discussion focused on applying learning theory to teaching 

practice. Second, interactions provided multiple perspectives on a variety of issues 

related to teaching practice. Third, the interactions chronicled practitioners changing 

beliefs about issues related to practice. Finally, a focus on new teaching topics 

emerged.  

The technology used in this study consisted primarily of asynchronous 

discussions. Researchers believe that practitioners would also have benefited from 

synchronous chat features, video conferencing (Skype, FaceTime, Google Hangouts), 

and other Web 2.0 social networking tools that encourage dialogue and reflection 

(Facebook, Twitter, wikis, and blogs). 

Vavasseur and MacGregor (2008) investigated the use of an online CoP to 

support the technology integration of content-specific materials among middle school 

teachers. The study examined the influence of teacher efficacy on the planning and 

implementation of technology in their content area. It focused on teacher interactions 

online and considered how teachers were influenced by their participation with school 

administrators while in this online environment.  
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Using a mixed methods comparative case study, they examined principals, and 

sixth, seventh, and eighth grades teachers of core subjects in two schools, lacking 

competency in technology integration over a four month time period. Using the 

Blackboard CMS, researchers investigated teacher development using discussion 

boards, emails, and external links. Participants took part in weekly discussions about 

technology integration. Quantitative data related to teacher efficacy was obtained using 

a teacher efficacy survey adapted from previous instruments, consisting of 32 items on 

a Likert scale. A rubric designed to evaluate the quality of teachers’ technology 

enhanced lessons was used by a state technology center to assess final participant-

created lessons at the end of the research phase. Qualitative data were collected using 

focus group interviews and document analysis of discussion threads. 

Researchers discovered that participation in this online CoP led to four key 

results. First, participation impacted teacher competence and efficacy. Second, 

participation led to improved teacher competencies integrating technology into their 

curriculum. Third, the experience improved overall teaching efficacy for technology 

integration. Finally, participation served to greatly facilitate conversation among 

teachers related to technology use, technology integration, curriculum implementation, 

student assessment, and the sharing of resources. 

The technology used in this study consisted primarily of asynchronous 

discussions. Researchers provided some basic recommendations for future ways to 

enhance the online community experience. First, they encouraged the use of a needs 

assessment; knowing where participants are starting their interaction and tailoring the 

interactions to meet these needs can help the community grow. Second, they 
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encouraged introducing school administrators to the community, in an effort to enable 

all participants to feel like they are part of a team with a shared goal and mutual 

engagement. Third, thought-provoking, regular facilitation is necessary. Ensuring 

technical support is available and relevant topics are being introduced is imperative. 

Finally, the community should be designed to provide thoughtful reflection.  

One type of CoP given specific attention in the literature includes a type of CoP 

known as a professional learning community (PLC). PLCs are based on the idea of a 

learning organization, or community, whose overarching goal is to provide opportunities 

for teacher collaboration and professional growth driven by student outcome data. The 

basic assumptions of these communities are two-fold. They are situated in the day-to-

day lives of teachers; and through active engagement in these communities, teachers 

are able to increase their pedagogical knowledge and consequently enhance student 

learning (Vescio et al., 2008). According to DuFour (2004), five essential characteristics 

have been identified of all PLCs. First, they maintain shared values and agreed upon 

norms. Second, they have a focus on student learning. Third, they engage in reflective 

dialogue among teachers related to curriculum, instruction, and student performance. 

Fourth, they move away from teaching being viewed as a private, individual venture. 

With the fifth and final, characteristic being a focus on teacher collaboration.  

  In 2008, Vescio, Ross, and Adams examined how PLCs could be used in 

education to impact teachers’ practices and student learning. For the purposes of their 

research, they chose to focus on eleven empirical studies that explored the impact of 

school-based PLCs on teaching practice and/or student learning (see Table 2 for a 



 55 

detailed matrix created by this researcher to provide readers the perspective necessary 

to evaluate the findings reported in the study). 

Five of the eleven studies focused on changes teachers made to classroom 

practice – Dunne, Nave, and Lewis, 2000; Englert and Tarrant, 1995; Hollins, McIntrye, 

DeBose, Hollins and Towner, 2004; Louis and Marks, 1998; and Strahan, 2003.  While 

not all of the studies indicated a change in teaching practice, all eleven of the studies 

did offer empirical data supporting a change in the professional culture of the school. 

The eight studies that explored the relationship between teacher participation in the 

community and student achievement all reported an improvement in student learning – 

Berry et al, 2005; Bolem et al, 2005; Hollins et al., 2004; Louis and Marks, 1998; 

Phillips, 2003; Strahan, 2003; Supovitz, 2002; and Supovitz and Christman, 2003. 

Four characteristics of effective learning communities emerged from the review 

of literature. Effective learning communities promote collaboration. They maintain their 

focus on student learning. They empower teachers to make informed decisions about 

instructional and governance issues. Finally, an effective learning community 

encourages continuous teacher learning.  

  The studies reported by Vescio et al. (2008) focused primarily on participation in 

PLCs and their influence on teacher practice and student achievement. Unfortunately, 

none of the eleven studies featured in their review of literature leveraged the use of 

technology for their purposes. One can only speculate that the findings reported above 

would be further enhanced by the use of synchronous chat features, video conferencing 

(Skype, FaceTime, Google Hangouts), and other Web 2.0 social networking tools that 

encourage dialogue and reflection (Facebook, Twitter, wikis, and blogs). 
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Table 2. Overview of Studies Reported on by Vescio, Ross, and Adams (2008) 

Study Methods Findings  

Andrews and Lewis (2002) 
Purpose of Study: 

Explore the experiences of teachers as 
they participated in the IDEAS group 

Context: a secondary school in 
Queensland, Australia involved in an 
innovative change process called 
IDEAS (Innovative Design for 
Enhancing Achievement in Schools) 

Methodology: qualitative study  

Sample:  

1. Teachers participating in IDEAS  
2. School administration  
3. Some teachers not participating in IDEAS 

Data Collection/Analysis: 

• Observations of group meetings 
• Semi-structured interviews 
• Focus group discussions 
• Document analysis – reform documentation 

• Collaboration in a group focused on learning outcomes, which led to 
the development of a PLC 

• Shared understanding impacted teaching practice 
• Sustainability of the community was reliant upon the ability to create a 

school-wide consensus about the image of teacher, student, and their 
workplace 

Berry, Johnson, and Montgomery 
(2005) 
Purpose of Study: 

To explore the potential for National 
Board-certified teachers to narrow the 
achievement gap 

Context: one elementary school 
(Grades 3-5) with student achievement 
falling in the bottom 30th percentile of 
the state 

Methodology: qualitative – case study  

Sample: 

• 25 elementary teachers  
o 9 National Board-certified teachers 
o 4 teachers seeking National Board certification 
o 15 other teachers 

Data Collection/Analysis: 

1. Observation in classrooms 
2. Interviews of teachers and administrators 
3. Document Analysis  

Establishing a PLC resulted in: 

• Changes to the culture of the school  
• Greater collaboration among the teachers 
• Rise in teacher leadership roles 
• Sharing of information and resources on: 

o Classroom assessment  
o Benefits of personal reflection  
o Peer coaching  
o Self-improvement strategies 

• Improved teaching quality 
• Renewed commitment to teaching 
• Improved student learning – became a School of Distinction 

Bolam, McMahon, Stoll, Thomas, & 
Wallace (2005) 
Purpose of Study:  

To determine the feasibility and 
usefulness of a PLC and to explore the 
practical lessons that can be learned 
from such engagement. 

Context: early childhood, primary, 
secondary, and special schools across 
England 

 

Methodology: mixed methods  

Sample: 

•  1500 primary and secondary schools in England were 
survey; 393 responded; 17% response rate 

• 16 schools participated in multi-site case study 
o 22 Observation of PLC activities 
o 301 Semi-structured interviews  

Data Collection/Analysis: 

• Survey  
o Levels of PLC Implementation 
o Teacher perceptions RE: impact of level of 

participation on work environment 
• Observations in schools 

• Survey results showed an overall positive response to the idea of a 
PLC 

• Case study results indicated that PLCs: 
o Increased teacher collaboration 
o Positively impacted teaching practice and teacher morale  
o Promoted student learning 
o Greater teacher involvement in PLC, the greater the progress in 

student learning 
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• Interviews 
• Document Analysis 

Dunne, Nave, & Lewis (2000)  
Purpose of Study:  
2-year study by the Annenberg 
Institute for School reform to determine 
the effectiveness of Critical Friends 
Groups (CFGs) in helping 
practitioners:  

1. Identify student learning goals 
2. Reflect regularly on practice to 

achieve learning outcomes 
3. Collaborate with peers to examine 

teacher practice and student work 

Context: include large and small 
urban and suburban schools from 
across the U.S. 

Methodology: mixed methods 
Sample: 

• Out of 62 schools with CFGs, 12 were selected for the 
study – 5 high schools, 5 elementary schools, and 2 middle 
schools; with student enrollment from 200 to 2,100 
students 

• All teachers in 62 schools sponsoring CFGs were invited to 
complete a survey 

Data Collection/Analysis: 

• Observations of CFG meetings, and CFG and non-CFG 
teachers 

• Interviewed CFG and non-CFG teachers 
• Document Analysis of teacher and student work product 
• Professional Climate Survey 

• Skilled coaches are necessary to guide members to identify learning 
goals, reflect regularly on learning outcomes, and to collaborate 
effectively with peers 

• CFGs who spent the most time analyzing student and teacher work 
samples exhibited the greatest change in thinking and practice 

• The most successful CFGs built trust early by examining student work 
rather than engaging in team-building activities 

• Successful CFGs let to the creation of other groups in schools and 
inspired other schools to adopt the program 

Englert & Tarrant (1995)  
Purpose of Study: 

To study a collaborative project 
comprised of teachers and 
researchers interested in creating an 
approach to literacy instruction that 
would be helpful for elementary 
students with mild disabilities 

Context: collaborative team of 
university researchers and special 
education teachers in the Midwest  

Methodology: qualitative  

Sample: 

• 4 special education teachers 
• 7 university researchers 

Data Collection/Analysis: 

• Observations of Early Literacy Project meetings 
• Content analysis of meeting transcripts 

• Promoted teacher leadership with curriculum development 
• Promoted personalization of PD according to teacher interest 
• Showed the greatest change resulting from a shared theoretical 

framework and goals 
• Highlighted the importance of monitoring student progress 
• Promoted higher expectations for student achievement 
• Enhanced teachers’ self-efficacy 
• Promoted group problem solving 
• Promoted a greater development of theoretical knowledge 
• Promoted student learning 

Implications: 

• Developing collaborative communities requires the negotiation of new 
roles and can be uncomfortable in the beginning 

• Diversity among the community is an asset for knowledge construction 
• Discourse in the community must be valued  
• Developing collaborative communities takes time 

Hollins, McIntrye, DeBose, Hollins 
and Towner (2004) 

Purpose of Study: to develop a 
collaborative group whose goal was to 
successful teach low performing 
African-American students; later 
narrowed focus to language arts 

Methodology: qualitative 

Sample: 
12 elementary teachers (Grades 2 and 3) 

Data Collection/Analysis: 

Interviews 

Collaborative group: 

• Promoted student learning 
• Stress the importance of a facilitator for focusing teachers’ efforts on 

their shared goal and improving student achievement 
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instruction 

 

Louis and Marks (1998) 
Purpose of Study: To examine the 
impact of a school professional 
community on the intellectual quality of 
student performance and dimensions 
of classroom organization 

Context: professional communities in 
24 nationally-selected, restructuring 
elementary, middle and high schools 

 

Methodology: mixed methods (survey data + case studies of 
each of the 24 schools) 

Sample: 
Survey data from: 

• 910 teachers – 95% item response rate for teachers 
• 5,943 students – 82% overall response rate for students 

Data Collection/Analysis: 

• Classroom observational data of students and teachers 
• Interviewing 25-35 teachers, administrators and other 

school stakeholders 
• 235 Assessment tasks from teachers 
• 5,100 samples of student work 

• Organization of teachers promotes professional community, which 
positively impact student learning and achievement 

• Professional communities promote changes in teaching practice 
• Professional communities promotes student achievement 
• Social support for achievement promotes student achievement 
• Professional community was associated with authentic pedagogy 

(characterized by higher order thinking, knowledge construction 
through discussion, and the development of depth of knowledge)  

• Professional community was associated with social support for 
students 
 

Phillips (2003) 
Purpose of Study: to examine the 
development of an authentic learning 
community through distributed 
leadership 

Context: one urban middle school with 
a student enrollment of 1,425 engaged 
in school reform in a large city in the 
southwestern U.S. 

Methodology: qualitative – case study 

Sample: 
Middle school teachers from one middle school (specific 
numbers not provided) 

Data Collection/Analysis: 

• Classroom Observations 
• Interviews with teachers  
• Interview with the principal 
• Teacher focus groups 
• Analysis of student work product  
• Document analysis 

Teacher participation in study groups: 

• Promoted the development of innovative curriculum programs 
• Promoted the development of shared/distributed leadership 
• Promoted student learning/improved student achievement 

Teachers in the study benefit from individualize professional 
development – “personal learning time” 

Strahan (2003) 
Purpose of Study:  

3-year study to examine the dynamics 
of school culture in improving student 
achievement scores  

Context: Three elementary schools in 
North Carolina with a history of high 
performance on achievement tests 
serving populations of low-income, 
minority students 

 

Methodology: qualitative – case studies 

Sample: 
Teachers and students from 3 elementary schools 

78 interviews 

Data Collection/Analysis: 

• Collected demographic and achievement data 
• Focus Groups of school stakeholders – administrators, 

teachers, parents, and support personnel 
• Interviewed 4 teachers and the principal at each of the 

three schools 
• Observed classrooms of teachers who had been 

interviewed 

• Promoted a shared set of values and beliefs 
• Promoted a shared sense of responsibility 
• Promoted more active student engagement 
• Promoted deep levels of thinking 
• Encourage collaborative planning that resulted in changes to teacher 

practice 
• Promoted improved teaching 
• Promoted the data-directed dialogue to drive curricular change 
• Promoted student learning and increases in student achievement 

scores 
• Promoted a commitment to high expectations 
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Supovitz (2002) 
Purpose of Study:  

To examine the efforts to develop a 
community of instructional practice via 
team-based schooling to improve 
teacher instructional practices and 
improve student learning 

Context: Cincinnati Public Schools, a 
medium-sized urban district with 79 
schools and just under 50,000 
students  

 

Methodology: mixed methods 

Sample: 

3,000 teachers and administrators from the 79 schools in the 
district 

Data Collection/Analysis: 

• Administration of annual survey based on perception of 
school culture 

• Interviews with school administrators and other 
stakeholders in the district 

• Observations of classroom instruction and team meetings 
• Observation of PD training for team-based schools 
• Document analysis – team portfolios, meeting minutes, 

district documentation, school budgets, attendance 
documentation, and district evaluation reports 

• Analyzed student test results on district and state 
assessments in grades 3-8 

Comparing team-based (TB) on non-team-based (NTB) schools based 
on: 

• Effects on school culture: 
o In TB schools, teachers felt more involved in decision-making 
o In TB schools, teachers collaborated more with peers  

• Relationship to teachers’ instructional practices: 
o There were no significant differences on group instructional 

practices 
• Impact on school-wide achievement: 

o Students on teams with higher use of group instructional 
practices performed better than those on teams with lower use 
of group instructional practices 

Supovitz and Christman (2003) 
Purpose of Study:  
To determine whether communities 
within schools lead to better 
knowledge of student learning needs 
and increased collaboration among 
teachers, which subsequently results 
in improved instruction and enhanced 
student learning 

Context: two major school districts 
implementing reform initiatives:  

• Philadelphia, PA – the 7th largest 
district in the U.S. with student 
enrollment of 215,000 in 257 
schools  

• Cincinnati, OH - Cincinnati Public 
Schools, a medium-sized urban 
district with 79 schools and just 
under 50,000 students  

 

 

Methodology: mixed methods 

Sample: 

• Cincinnati – 3 to 5 teachers servicing 60-120 students 
• Philadelphia – 200 to 400 student and their teachers 

Data Collection/Analysis: 

• Administration of annual survey based on perception of 
school culture 

• Observations of learning community meetings 

 

Influence on School Culture: 

• Both sites showed significant and positive influences on the 
environment and teachers’ efficacy  

Influence on Instructional Practice: 

• Neither sites showed a clear connection between improvement in 
school culture and greater instructional focus 

Influence on Student Performance: 

• Communities that engaged in structured, sustained, and supported 
instructional discussions produced gains in student learning 

Implications: 

• Focus communities on instructional improvement 
• Create ongoing learning opportunities members 
• Provide time in meetings for conversations related to 

instructional practices 
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Framework for Value Creation with CoP  

Wenger et al. (2011) created a framework to measure the value of the learning 

enabled by involvement in communities and within networks.  It is geared toward 

assessing the value of social learning activities; exploring how collaboration and the 

sharing of information, perspectives, and advice impacts PD. The goal behind this 

framework is to be able to link specific events to desired outcomes and provide a broad 

picture of the value participation in communities and networks provide. The framework 

was designed to be “useful across a range of endeavors, including research and 

practice” (p. 6). Additionally because communities and networks generate a lot of data, 

the framework was designed to support collection of multiple types.  

Definition of Network and Communities.  As mentioned in the introduction, 

rather than viewing networks and communities as separate structural entities, the 

designers propose viewing them as two facets of a social structure in which learning 

occurs. Wenger et al., (2011) use the term “community” to refer to a community of 

practice, as defined in earlier research by Lave and Wenger (1991), and then later in 

more detail by Wenger (2008). They explain that it refers to a shared identity around a 

topic. According to Wenger et al. (2011), a community usually encompasses a web of 

networks joined by a group of people who are committed to a joint enterprise of some 

sort, whether formally or informally and over time their mutual engagement leads to a 

shared repertoire of resources that chronicle their shared practice.  

The term “network” refers to the collection of relationships, interactions and 

connections among members and is viewed as a set of nodes and links with 

affordances for learning. “A personal network, for instance, is rarely a community as 
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people in the network are not likely to have much in common except for being 

connected to the same person in various ways based on their mutual interests. Through 

a personal network multiple networks are connected” (p. 11). Networks provide access 

to rich information, multiple perspectives, and solutions to problems. However, the more 

connections that a network provides, the greater the risk is of adding “noise” and 

diffusion to a community. Networks lack the collective identity and intentionality inherent 

in a strong community. Whereas, communities without the infusion of connectivity that 

networks offer, risk diminishing their potential (Wenger et al., 2011). 

As human experiences that evolve over time, communities and networks have 

stories – how they started what has happened since, what participants are trying 

to achieve. It is in the context of these narratives that one can appreciate what 

learning is taking place (or not) and what values is created (or not) (Wenger et 

al., 2011, p. 17). 

Wenger et al. (2011) created a means of determining the value created by 

communities and networks. To account for the ways value occurs on a day-to-day basis 

and over time, they created a system of five cycles with a corresponding set of specific 

indicators to make data collection simpler. See Table 3 for a description of each of the 

cycles, their typical indicators and key questions to assess the value of each. 
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Table 3. Cycles of Value Creation, Typical Indicators, and Key Questions 

Cycle Typical Indicators Key Questions 
Cycle 1. 
Immediate Value 

Activities and interactions 

Level of participation, level of 
activity, level of engagement, 
quality of interactions, value of 
participation, networking, value of 
connections, collaboration, 
reflection 

• What were significant events? What 
happened? 

• How much participation was there?  

• What was the quality of the 
engagement? 

• Was it fun, inspiring, convivial? 

Cycle 2: 
Potential Value  

 

Knowledge Capital Indicators 

Skills acquired, information 
received, change in perspective, 
inspiration, confidence, types and 
intensity of social relationships, 
structural shape of networks, level 
of trust, production of tools and 
documents to inform practice, 
quality of output, documentation, 
reputation of the community, new 
views of learning  

• How has my participation changed 
me?  

• How has my participation changed 
my social relationships? 

• What access to resources has my 
participation given me? 

• What position has the community 
acquired? 

• How has my participation 
transformed my view of learning? 

Cycle 3: Applied 
Value  

 

Indicators of Changes in 
Practice 

Implementation of 
advice/solutions/insights, 
innovation of practice, use of tools 
and documents to inform practice, 
reuse of products, use of social 
connections, innovation in systems, 
transferring learning practices 

What differences has my participation 
made to my practice/life/context? 

Cycle 4: 
Realized Value  

 

Indicators of Performance 
Improvement 

Personal performance, 
organizational performance, 
organizational reputation, 
knowledge products as 
performance 

What differences has my participation 
made to my ability to achieve what 
matters to me or other stakeholders? 

Cycle 5: 
Reframing Value  

 

Indicators for Assessing the 
Redefinition of Success 

Community aspirations, 
assessment, relationships with 
stakeholders, institutional changes, 
new frameworks 

Has my participation changed my or 
other stakeholders’ understanding and 
definition of what matters? 

(Wenger et al., 2011, pp. 25-27) 
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Cycles of Value Creation. The most basic end of the value creation cycle 

explores immediate value or the benefits that activities and interactions can produce. 

Because not all value is produced right away, the next cycle explores the potential value 

that can be derived from participation in a community or network. The immediate value 

can serve to produce potential value or “knowledge capital” that can be tapped into at a 

later time.  Knowledge capital is capital that exists in its potential for future use; it 

includes forms such as human capital, social capital, tangible capital, reputational 

capital, and learning capital. 

• Human Capital: consists of personal assets, such as useful skills, relevant 

information or a new outlook. 

• Social Capital: deals with relationships and connections, specifically looking 

at trust and trustworthiness. 

• Tangible Capital: deals with actual resources that are available, such as 

documents, tools, procedures, references, etc. 

• Reputational Capital: includes collective intangible assets that reflect 

reputation and status and provide potential for joint action. 

• Learning Capital: is the ability to transfer learning and experience in one 

context and harness its potential in another. 

The next cycle (Cycle 3) explores the applied value that comes when changes in 

practice actually occur; the value here is in the transformation from potential to realized 

value. Cycle 4 considers realized value or actual performance improvement that results 

from the formation of new practices or tools. One often assumes that new ideas will 

automatically lead to a change in practice that will then impact outcome measures. This 
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cycle verifies that there has in fact been an improvement in performance. The final 

cycle, Cycle 5, looks at reframing value. This value occurs when social learning results 

in the reconsideration of learning goals and the criteria by which those goals will be 

measured. From here, the iterative process can begin again and the value added 

toward meeting new goals can commence.  

Exploring value creation in online communities is a detailed and complex 

process. It entails the use of mixed methods of data collection to get an accurate picture 

of the value participation in online communities of practice and access to networks has 

on the professional development of teachers, their teaching practices and potentially the 

level of achievement of their students. 
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Assessing Value. Assessing value occurs when data are collected and 

analyzed. Each cycle in the framework affords some very specific kinds of data 

collection opportunities. When assessing immediate value, one needs to consider the 

typical indicators to determine data collection. Typical indicators for Cycle 1 include: 

level of participation, level of activity, level of engagement, quality of interactions, value 

of participation, networking, value of connections, collaboration, and reflection. 

According to Wenger et al. (2011), potential sources of data include: meeting 

attendance, number of active participants, frequency of meetings, number of queries, 

intensity of discussions, lengths of threads, debates over issues, feedback on 

responses, return trips to community to participate, number of new connections made, 

joint projects, and personal reflections about the community (Wenger et al, 2011, pp. 

28-29). 

 When assessing potential value, looking at the typical indicators of knowledge 

capital direct one to make note of skills acquired, information received, change in 

perspective, inspiration, confidence, types and intensity of social interactions, structural 

shape of networks, levels of trust, production of tools and documents to inform practice, 

quality of output, documentation, reputation of the community, and new views of 

learning. Potential sources of data include: self-reports, community reflections, 

initiatives started and/or risks taken by members, social network analysis (SNA), 

number of referrals or recommendations, coverage of relevant topics, frequency of 

downloads, FAQs, feedback from stakeholders, and interest in learning and leadership 

activities (Wenger et al, 2011, pp. 30-31). 
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 When assessing applied value, the typical indicators suggest considering: 

implementation of advice/solutions/insight, innovation in practice, use of tools and 

documents to inform practice, reuse of products, use of social connections, innovation 

in systems, and transferring learning practices. Potential sources of data includes self-

reports, new perspectives, indicators of value in application, estimation of reuse as a 

proportion of the frequency of downloads, new processes, and using communities and 

tools for learning in other context (Wenger et al, 2011, p. 32).  

When assessing realized value, the typical indicators explore: personal 

performance; organizational performance; organizational reputation; and knowledge 

products as performance. Potent sources of data include student achievement, project 

assessments, ability to attract teachers, stakeholders interested in knowledge itself 

(Wenger et al, 2011, p. 33). 

 Finally, when assessing reframing value, the typical indicators urge one to 

consider: community aspirations; assessment; relationships with stakeholders; 

institutional changes; and new frameworks. Potential data sources to measure this 

reframing include: new learning agenda; new metrics; different conversations with 

stakeholders; new strategic direction; and new social systems (Wenger et al, 2011, p. 

34). 

Teacher Beliefs and Leadership   

 Henry Ford said, “Whether you think you can, or you think you can’t—you’re 

right” (Forbes, 2013). This statement is a testament to the power of one’s beliefs. 

Experts in motivation have been studying beliefs and their impact on performance for 

years. Motivational researchers explore how mental representations of future actions 
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can provide one with a source of motivation (Bandura, 1977). These efficacy 

expectations, or beliefs about one’s ability to successfully complete the behavior 

necessary to achieve an outcome, are powerful. According to Bandura (1977), “Efficacy 

expectations determine how much effort people will expend and how long they will 

persist in the face of obstacles and aversive experiences” (p. 194). Efficacy 

expectations vary according to: 1) magnitude - as tasks become more difficult, efficacy 

expectations may vary according to degree of difficulty; 2) generality – efficacy 

expectations may vary in degree of specificity ranging from applying in only fairly 

specific situations to extending beyond to more general domains; and 3) strength – 

weak expectations may fade, while strong expectations of mastery may persist in the 

face of adversity (Bandura, 1977). 
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Self-efficacy and Teacher Efficacy. Self-efficacy is defined as “one’s perceived 

capabilities for learning or performing actions at designated levels” (Schunk et al., 2008, 

p. 379). Expectations of self-efficacy are influenced by four main sources of information. 

One such type of information includes  “enactive” experiences - one’s actual past 

performance. These beliefs are particularly influential because they are based on 

personal mastery experiences. The more one succeeds, the more one expects to be 

successful. Once strong efficacy beliefs are formed by repeated successes, the 

negative impact of an occasional failure is greatly reduced (Bandura, 1977; Labone, 

2004; Schunk et al., 2008).  A second type of information that influences self-efficacy 

includes “vicarious” experiences - observing peers successfully perform something 

impacts one’s own sense of efficacy. However, depending on this type of information 

alone can lead to efficacy beliefs that are weaker and more malleable. The third source 

of information known to influence self-efficacy is verbal persuasion – being told it is 

possible. While people can be led, through suggestion, into believing they can 

experience a successful outcome; this type of information is not as strong as enactive 

experiences based on one’s personal history of mastery (Bandura, 1977; Labone, 2004; 

Schunk et al., 2008). The fourth source of information that informs personal efficacy 

beliefs includes physiological/affective states, such as stress (Albion, 1999; Bandura, 

1977; Labone, 2004; Schunk et al., 2008) According to Bandura (1977), “Because high 

arousal usually debilitates performance, individuals are more likely to expect success 

when they are not beset by aversive arousal than if they are tense and viscerally 

agitated” (p. 198).    



 69 

 Teacher efficacy evolves from this idea of self-efficacy. Albion (1999) defines 

teacher efficacy as a teacher’s beliefs about their ability to successfully impact student 

performance, while Chang, Lin and Song (2011) point to a belief in the ability to 

influence student engagement and learning. With its roots in psychology, studies of this 

construct were originally focused on exploring antecedents and consequences of 

efficacy (Labone, 2004). Tschannen-Moran et al. (1998) encouraged researchers to 

expand studies of teacher efficacy beyond this realm and have since dedicated years of 

research to developing both a new model of teacher efficacy and a successful 

instrument to measure the construct. “The model clarifies the previously confused 

theoretical bases for teacher efficacy research by considering both social cognitive 

theory…and locus of control theory” (Labone, 2004, p. 342). 

Impact on Technology Integration. In an effort to expand knowledge of teacher 

efficacy to broaden and deepen the knowledge base of the construct, researchers have 

begun exploring teacher efficacy across different domains. Albion (1999) in a theoretical 

paper argued that teachers’ beliefs significantly impact their success integrating 

technology into the classroom. He focused on self-efficacy beliefs because they were 

an important component influencing technology integration that could be measured. He 

pointed to evidence (Honey & Moeller, 1990; MacArthur & Malouf, 1991) that proposes 

that teachers’ beliefs in their ability to work with technology impacts their patterns of 

classroom computer use. 

Honey and Moeller (1990) examined teachers’ beliefs on how and why they do or 

do not use information technology in the classroom. The researchers looked for patterns 

that indicated that the way teachers talk about their classroom practices facilitate or 
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detract from technology integration. This qualitative study included 20 teachers 

(elementary, middle, and high school) from one urban and one suburban school district 

in New York where a special effort to promote and integrate technology into the 

curriculum had been made. Researchers made sure to include both high-tech and low-

tech teachers in the sample. Teachers participated in semi-structured interviews. 

Coding of interview transcripts was done using both top down (a priori) coding and 

bottom up open coding to determine emergent themes in teachers’ pedagogical beliefs 

that impacted technology integration.   

Results found that a relationship exists between educational goals and objectives 

and how teachers integrate technology into their classrooms. The only mitigating factors 

being that personal ambivalence about technology or familiarity with and access to 

technology could impact their use of technology in the classroom. The high-tech 

teachers were found to be highly motivated and exhibited confidence in their role as 

technology integrator, indicated an openness to learn from students. Additionally, the 

high-tech teachers continued to stay student-centered in the way they used technology 

in their classrooms. The low-tech teachers were more diverse in nature. Those with little 

prior experience using technology seemed to need more support throughout the 

integration process. While those teachers who exhibited ambivalence toward computer 

use were equally motivated as their high-tech colleagues, their anxiety interfered with 

their technology integration efforts. Those low-tech teachers who reported limited 

exposure and access to technology also need additional support during the integration 

process. While this group does not have a fear that needs to be overcome, laying a 

foundation related to technology use needs to be supported and encouraged. Some 
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teachers in the study were found to adopt more traditional, teacher-centered beliefs. 

This group faces perhaps the greatest challenges, because they need to adopt a 

complete paradigm shift in order to be on par with the others in the study. 

MacArthur and Malouf (1991) examined the extent to which computer use in the 

classroom was influenced by teachers’ overall educational beliefs and goals. Their goal 

was to describe teachers’ beliefs about computers, what they had decided relative to 

implementation, and the relationship between those beliefs and their overall educational 

program. Researchers adopted a qualitative case study design. Five elementary special 

education teachers from a large, affluent suburban school district in a major 

metropolitan area participated in the study. Each participant had a minimum of 2 years’ 

experience using technology in a special education class environment. Data collection 

included classroom observations, structured and informal teacher interviews, and 

document analysis. Field notes and transcripts were coded according to an a priori 

coding scheme develop by the researchers.  

The study found that teachers were free to implement technology as they saw fit. 

The teachers in the study were enthusiastic about technology integration in special 

education. Their goals for technology integration aligned with their overall educational 

goals. Technology was seen to be important and the teachers indicated intent to 

integrate the technology into their curriculum. Overall, teacher beliefs about the potential 

of technology influenced how they integrated technology into the classroom. 

Watson (2006) studied the effects of the West Virginia K-12 RuralNet Project on 

the long-term teacher efficacy of in-service teachers.  Research questions sought to 

learn not only about the long-term teacher efficacy effect on in-service teachers, but 
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whether the addition of online courses and a follow-up program impacted their efficacy 

beliefs. Additionally, researchers explored whether teacher personal characteristics 

(teaching experience, college technology courses, and PD) played a role in teacher 

efficacy beliefs. The participants in this study included 389 teachers who had 

participated in the West Virginia K-12 RuralNet Project from 1996-1997. Teachers in the 

study completed the Personal Internet Teaching Efficacy Beliefs Scale (PITEBS). Six 

years after having participated in the RuralNet Project, participants were mailed the 

PITEBS instrument for completion.  Of the original 389 teachers surveyed, only 296 

could be located for the second survey implementation. 97 surveys were completed and 

returned, with a response rate of 32.8%. Independent t-tests and ANOVA were used to 

analyze the data.  

Results of the study indicated teacher training had a long-term effect on teacher 

efficacy. Researchers also found that combining a summer intensive program with 

additional online courses contributed to a significant difference in some aspects of 

teacher efficacy. Researchers noted that while it was difficult to examine the role 

teacher personal characteristics played, they did note that teacher efficacy levels 

remained high over time. 

Brinkerhoff (2006) examined the effectiveness of a long-term PD academy 

designed to address barriers to technology integration and to promote technology use in 

the classroom. The academy curriculum was based on the International Society for 

Technology in Education (ISTE) National Educational Technology Standards (NETS) 

and focused on expanding teachers’ understanding and ability with technology 

integration. Twenty-five teachers participated during the first year of the academy. 
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Twenty-three of the teachers were assigned to elementary classrooms, with the 

remaining two being middle school teachers (1 ELA and 1 Science/Math). Researchers 

employed a mixed methods approach, relying on survey data and participant interviews 

to determine program effectiveness. Instruments used included the Technology Beliefs 

and Competencies Survey and a Computer Self-Efficacy Survey, which were 

administered three times over the course of the program. Six participants were 

interviewed after the program concluded and were asked three questions related to 

computer self-efficacy, technology skills, and feeling regarding technology integration. 

Survey data were analyzed using ANOVA. Interview data were transcribed and coded 

using a thematic analysis approach.  

Three themes emerged from the data: 1) participants perceived an increase in 

technology ability based on their experience in the program; 2) participation in the 

program left participants “less fearful and more confident” (Brinkerhoff, 2006, p. 33); and 

3) participants believe that participation in the program had changed their teaching. 

Results of the study suggest that the program was effective in improving participant 

technology ability. Additionally, results of teachers’ technology beliefs changed 

significantly over the course of the program. However, results for teachers’ technology 

integration practices indicated no significant change during that time. 

Ertmer and Ottenbreit-Leftwich (2010) examined technology integration from the 

perspective of teachers as change agents. They explored which characteristics of 

teachers enable them to best leverage technology tools for pedagogical purposes; 

specifically, they looked at teacher knowledge and skills, self-efficacy, pedagogical 

beliefs, and school/subject culture. After an extensive look at the literature related to 
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each characteristic, they determined that all four of these characteristics need to be 

considered if change in teachers’ technology practices is to be expected. They 

recommend helping teachers both in teacher education programs and during ongoing 

PD. Suggestions for teacher PD include four specific ideas: 1) align experience with 

pedagogical beliefs and knowledge; 2) provide examples of others’ success integrating 

technology with students; 3) support teacher experimentation with technology 

integration; and 4) make sure that the definition of “good teaching” includes a 

technology integration component (Ertmer & Ottenbreit-Leftwich, 2010, p. 276).  

The Role of Teacher Leaders. In an attempt to address the issues bombarding 

schools due to economic and political change, and demands made by the school reform 

movement, school leaders are more often looking to teacher leaders to help address 

these needs. The definition of teacher leadership varies. Barth (2001) defines 

leadership, in general, terms as the ability to make happen what one believes in – or 

working towards a shared vision. Fullan and Hargreaves (1996) explain teacher 

leadership to be the ability and dedication to contribute to things beyond one’s own 

classroom. Harrison and Killion (2007) explain teacher leaders as people who, while not 

necessarily holding a separate leadership position on a campus, work to complement 

school administrators and support the vision for the school. Teacher leaders take on 

many different roles across a campus (Harrison & Killion, 2007; Lieberman & Miller, 

2004).  

According to Harrison and Killion (2007), these roles can include: 1) resource 

provider – helps others by sharing instructional resources; 2) instructional specialist – 

helps others implement effective teaching strategies; 3) curriculum specialist – helps 
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others understand standards and implement the curriculum; 4) classroom supporter – 

helps others by demonstrating a new lesson or by observing and providing feedback; 5) 

learning facilitator – helps others by helping to plan necessary professional 

development; 6) mentor – helps others (usually novice teachers) by serving as a role 

model and providing advice about classroom issues;  7) school leader – helps others by 

dedicating time to serve of school improvement teams;  8) data coach – helps others by 

facilitating discussion about data and how that information can be used for school 

improvement;  9) catalyst for change – helps others by questioning the status quo for 

the purposes of continued improvement and by encouraging discussion over topics 

related to school improvement;  and 10) learner – helps others by modeling continual 

improvement and demonstrating the spirit of life-long learning. 

According to Phelps (2008) developing teacher leaders requires schools to 

provide support in cultivating leadership knowledge, skills, and dispositions. 

Additionally, Phelps (2008) indicates, “structured opportunities for professional inquiry 

enhance the development of teacher leadership” (p. 121). Fostering opportunities for 

professional inquiry, through activities such as teacher-led study groups, helps teachers 

develop the confidence to share ideas and seek resolution to issues. Teacher leaders 

may encounter certain obstacles in their leadership development process, including 

time constraints, limited self-confidence, and peers opposed to change. Supports need 

to be incorporated to help teacher leaders respond in the face of adversity.  

Beachum and Dentith (2004) explored definitions of teacher leadership from the 

perspective of teachers who take leadership roles in their schools. Researchers 

employed an ethnographic study of 25 teacher leaders in five schools within a large, 
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midwestern city. Two elementary schools, one middle school, one K-8 school, and one 

high school were included in the study. Schools for the study were selected because 

they had reputations for valuing teachers as leaders. Data were collected via teacher 

observations and unstructured teacher interviews. Each school was visited three times 

throughout the study. Member checks were performed on interview transcripts to ensure 

trustworthiness of the data collected. Emergent themes that explained the presence and 

support of teachers as leaders included: 1) school structures and organizational 

patterns; 2) processes and identities; and 3) the deliberate use of outside resources. 

Researchers found,  

Teachers who take leadership roles in their schools are successful agents 

and conduits in promoting cultural change. Their work as leaders – in and 

out of their classrooms – seems to push the school culture toward a more 

inclusive and collaborative one (Beachum & Dentith, 2004, pp. 283-284). 

 

Research Challenges  

A number of research problems and challenges arise when exploring the nature 

of participation in a hybrid CoP. First, while Wenger et al. (2011) offer a framework for 

assessing value in communities and networks, this framework has not been formally 

tested. This study will attempt to leverage two of the five cycles outlined in the original 

design to explore the value of participation in a hybrid CoP, and to provide empirical 

support for the framework. Second, a dearth of research exists regarding PLNs and how 

they can be used to personalize teacher PD. This study will touch on this and explore 

how the creation of a PLN can be supported by participation in a hybrid CoP. Third, little 

is known about the influence that teacher efficacy has on participation in an online CoP. 
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There is knowledge about teacher efficacy in general, but questions about how domain 

specificity impacts efficacy beliefs remain. This study will be one of the first to explore 

efficacy beliefs and how they may influence participation in an online CoP designed to 

support teacher technology integration and the development of technology leadership 

ability. Finally, little is known about the impacts of participation in a hybrid CoP for the 

development of teacher leadership ability. This study will attempt to address this gap in 

knowledge. 

Summary  

This literature review explored recent literature on teacher professional 

development (PD), communities of practice (CoP), teacher beliefs, and their roles as 

technology leaders. It examined the state of PD today, described what quality PD looks 

like, and defined Professional Learning Networks (PLNs).  It introduced Social Learning 

Theory and CoP as a conceptual framework for the study. Additionally, it explored how 

technology has been used with CoP and looked at CoP in teacher PD. It introduced a 

framework assessing value in CoP. And finally, it examined teacher beliefs, how these 

beliefs impact technology integration and teachers’ role as technology change agents or 

peer leaders. 
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Chapter Three - Research Methods 

Research Purposes & Questions 

 The purpose of this study was to assess the nature of participation in a hybrid 

community of practice; exploring how teacher efficacy influences participation; and how 

participation impacts both technology teacher leadership and technology integration 

practice. In conducting this study, the researcher analyzed and evaluated data collected 

in an effort to address the following research questions: 

RQ1: What is the nature and frequency of the activities and interactions 

evidenced by participation in a hybrid CoP (e.g., What happened? How much 

participation was observed? What significant events occurred? What was the 

quality of the engagement?)? 

 RQ2: What types of knowledge capital (e.g., human capital, social capital, 

tangible capital, reputational capital, and learning capital) were found in a 

hybrid CoP? 

RQ3: Does teacher efficacy influence participation in the online component of 

a hybrid CoP?  

RQ4: How does participation in a hybrid CoP impact teachers’ technology 

integration and the development of their technology leadership ability? 

 

Research Context 

This study was conducted as part of the formative assessment done for a Race 

to the Top (RTT) grant. RTT is a contest created by the U.S. Department of Education 
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(DOE) conceptualized to spur innovation and reform in state and local district K-12 

education. The recipients of this particular grant were awarded funds ear-marked for 

non-rural local education agencies in non-Race to the Top states meeting certain 

criteria. The technology integration aspects of the grant are being administered in 

partnership with eMINTS National Center, a non-profit organization that has provided 

comprehensive research-based professional development services to educators since 

1999.  

The district being studied was a medium-sized school district in the southern 

United States with a district enrollment at approximately 21,000 students in grades 

PreK-12. The district comprised 29 schools: 2 regular high schools, 1 alternative high 

school, 4 junior high schools, 4 middle schools, 17 elementary schools, and one early 

childhood center. Seventy percent of the students were eligible for free or reduced 

lunch. Sixty percent of students spoke a second language. Students’ families had 

emigrated from 40 different countries worldwide and speak 36 languages. The district 

boasted a strong parent participation rate of 95-100 percent.  All teachers in the district 

were highly qualified with over 50% having a master’s degree or higher.  
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Design of the Study 

Participants. The participants of this study consisted of 31 teachers enrolled in 

an Innovative Teacher Leader (ITL) program, engaging in a hybrid CoP as they worked 

toward developing their technology leadership abilities within their school district. Like a 

hybrid learning experience, the hybrid CoP presented opportunities for participants to 

engage with one another in both face-to-face and online settings. The CoP was initially 

designed, so that the participants would be able to engage with their fellow ITLs from 

across the district both in face-to-face trainings (twice per semester or four total times 

throughout the year) and in a private online Google+ community available for ITLs to 

share resources, reflections, and questions 24/7, as the need arose. Over time, the 

online component of the CoP is expected to become the dominant means for 

communication among the district ITLs. However, for the purposes of this study, both 

components were equally relevant for studying the nature of the ITL CoP.  Of the 31 

participants, 16% (5) were male, and 84% (26) were female. Ages varied for the 

participants with 3% (1) under the age of 25, 45% (14) in the 26-35 age range, 26% (8) 

in the 36-45 range, 23% (7) in the 46-55 range, and 3% (1) in the over 55 range. 

Ethnicity was reported with 90% (28) of participants identified as white, 3% (1) American 

Indian, 3% (1) Asian, and 3% (1) other. Level of education was divided fairly equally 

between Bachelor’s and Master’s levels; 52% (16) reported their highest level of 

education to be a Bachelor's degree, while 48% (15) indicated having earned a Master’s 

degree. The average number of years of teaching experience reported was 10; with a 

range from 1 to 26 years experience indicated. The average number of years reported 

teaching in district schools was 7; with a range from 1 to 22 years of experience within 

the district. Teachers reported the following grade level assignments: 15% (4) high 
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school teachers, 10% (3) junior high school teachers, 6% (2) middle school teachers, 

55% (17) elementary teachers, 3% (1) a PreK teacher, 13% (4) were “other.” Teachers 

reported the following subject area assignments: 58% (18) identified as generalists, 6% 

(2) identified as English Language Arts teachers, 10% (3) identified as science 

teachers, 3% (1) identified as a mathematics teacher, 3% (1) identified as a foreign 

language teacher, 3% (1) identified as a special education teacher, and 16% (5) 

identified as specialists (Library/Media Technology, Instructional Facilitator, Technology 

Support). 

The expected outcomes of the ITL program included: 1) building a professional 

learning network (PLN); 2) fostering the growth of peers’ PLNs; 3) developing short 

technical training and job supports; 4) providing constructive peer feedback; 5) providing 

guidance in the area of technology integration; and 6) developing expertise in Google 

Apps for Education and Chromebooks. The online interactions of the ITL took place in a 

Google+ environment, utilizing pages, communities, and discussion boards designed 

specifically for the group’s use. 

The ITL participants were selected by campus administrators to participate in the 

ITL program. Administrators were asked to nominate technology savvy teachers who 

they felt would make strong technology integration leaders on their campuses. The ITL 

program was supported by eMINTS National Center during the 2014-2015 AY, where a 

dedicated instructional specialist/trainer worked with the ITLs to become peer leaders 

on their campuses, facilitating just-in-time training needs for teachers as they integrated 

Chromebooks and/or iPads into their daily curriculum.   
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Data Collection 

Employing Cycles 1 and 2 of the Value Creation Framework for Communities 

and Networks (Wenger et al, 2011), this study focused on collecting robust qualitative 

data about activities, interactions, and knowledge capital (e.g., social capital and 

learning capital). Specifically, the researcher was interested in data that reflected the 

nature and quality of the activities and interactions occurring in the hybrid CoP. 

Additionally the researcher was interested in discovering how participation in a hybrid 

CoP changed the individual, his/her social relationships, his/her access to resources, 

and his/her view of learning. Data were collected both qualitatively and quantitatively 

from the first face-to-face meeting with the ITLs in mid-September 2014 through the end 

of May 2015 to answer the research questions and address the constructs being 

studied. Table 4 shows the data collection methods delineated by construct. 

 

Table 4. Data Collection Methods by Construct 

Construct Data Collection Method 

Participation in a hybrid CoP via 
online Google+ CoP 

Qualitative: 
Observations of online interactions 
Quantitative:  
Frequency charts and review of online content  

Participation in a hybrid CoP via 
face-to-face training 

Qualitative: 
Observations of face-to-face training session 
interactions 
Quantitative:  
Frequency charts and review of face-to-face 
training sessions  
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Qualitative Data. The qualitative data were collected via: 1) observations of F2F 

training sessions and Google+ online CoP online interactions, 2) semi-structured 

interviews, and 3) document analysis of monthly milestone markers.  

Observations of F2F training sessions and online interactions. Face-to-face (F2F) 

training sessions for the ITLs were held four times throughout the 2014-2015 AY – in 

September, November, February, and April; their duration was approximately 6 hours 

long, for a total of 24 hours of F2F training delivered over the course of the year. The 

researcher attended all but one of the F2F training sessions throughout the school year 

Construct: Knowledge Capital Qualitative: 
Monthly Milestone Markers  
Observations of online interactions 
Semi-structured interviews 
Quantitative:  
N/A 

Construct: Teacher Efficacy Quantitative:  
Survey #1 & Survey #2 

Construct: Teacher Leadership 
 
 

Qualitative: 
Monthly Milestone Markers 
Semi-structured interviews 
Quantitative:  
Survey #1 & Survey #2 

Construct: Teacher practice Qualitative: 
Monthly Milestone Markers 
Semi-structured interviews 
Quantitative:  
N/A 
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and collected observational data. Due to weather and scheduling restrictions, the 

researcher was only able to attend the elementary session in February and was not 

present during the secondary session that month. A private Google+ community was 

developed by the eMINTS trainer for the ITLs to support their development as 

technology leaders on their campuses. Regular assignments were given during the F2F 

training sessions that the ITLs were expected to complete while participating in this 

online CoP. 

The 31 ITLs were divided into two groups corresponding with their elementary or 

secondary teaching assignments (19 participants were from the elementary group, and 

12 were from the secondary group). The first F2F sessions were scheduled for Monday, 

September 15 (elementary) and Tuesday, September 16 (secondary). During these 

trainings, the researcher was introduced to the ITLs; at which time, she provided an 

overview of the research project, invited all ITLs to officially participate in the study, and 

then obtained informed consent from the participants. All 31 participants (100% 

participation) agreed to participate in the study and were provided a packet of 

documents that included: a participant ID#, contact information for the researcher, a 

timeline of study-related events and deadlines, a sample ITL Monthly Milestone Marker 

self-report, copies of the consent documents, a link to a Google Docs folder with digital 

copies of the packet documents, and a link to Survey#1 with the corresponding 

password.    

In addition to obtaining consent, the researcher collected information regarding 

participants interested in volunteering to be regular interview subjects over the course of 

the 2014-2015 academic year (AY). The interview subjects who were selected 
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participated in three interviews staggered across the school year and conducted either 

F2F or online, using Google Hangouts (see Appendix A below for detailed calendar of 

interviews and Appendices E and F for ITL interview protocols).  

During the remainder of the initial six-hour F2F training session, the researcher 

collected observational data about the training (see Appendix B for the data collection 

matrix).  Because of time limitations during the F2F sessions, the researcher was 

unable to administer the pre-test survey (Survey #1 – see Appendix I) to the participants 

during the six-hour training day. Rather, the survey was administered online during the 

week of September 15 -19, at which time the researcher provided an ID number and 

short URL link to the survey for all participants in their initial packet of study documents. 

Email reminders were sent out within 24 hours of the initial training session to all 

participants reminding them of the link to the survey, their assigned ID number, and the 

corresponding September 19th deadline. On Monday, September 22, follow up email 

reminders went out to any participants who had not completed Survey #1, asking them 

to complete the survey by September 26th. The researcher had full participation in 

Survey #1; 31 responses were collected. 

Weekly “observations” of the Google+ CoP were conducted (see Appendix C for 

the data collection matrix). Each weekend, the researcher reviewed the ITL Google+ 

community and formal observational data of online content were collected.  

The content of the posts from the ITL Google+ community were imported into the data 

collection matrix (see Appendix D for the content analysis matrix) and the a priori codes 

developed from Cycle 2, were used to code the contents. 
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Semi-structured Interviews. Three interviews with each of the ten interview 

participants were conducted over the course of the 2014-2015 AY. The researcher 

coordinated times and locations (or corresponding video chat software preferences, 

when the interview took place online) with Interview participants via email prior to the 

interview dates (see Appendix A for exact dates).  A reminder email was sent to each 

interview participant the week prior to their scheduled interview reiterating the time and 

location of the interview and confirming the participant’s availability. The first round of 

interviews occurred face-to-face at the participant’s school. To ensure trustworthiness of 

the data collected, the day before Interviews 2 and 3, the participants were emailed a 

copy of the transcript from the previous interview session and were asked to review it 

and verify the veracity of the statements recorded. Once the final interviews were 

transcribed, transcripts were also emailed to the interview participants to have them 

verify the veracity of the content reported. 

The transcripts from each interview were imported into the data collection matrix 

(see Appendix D for the content analysis matrix) and the a priori codes developed from 

Cycle 2, were used to code the contents. 

At the end of the school year, the researcher arranged to interview 5 school 

administrators about their assessment of the effectiveness of the ITL program (see 

Appendix G for the interview protocol). The administrators recruited were from the 

schools of five of the ten regular interview participants. During the first week in April, 

email recruitment letters were sent to the administrators of all ten regular interview 

participants asking for participation in the Administrator Interviews. Interviews with 

administrators were set up on an individual basis and occurred via phone during the last 
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two weeks of April and during the month of May.  A few days before each interview, a 

reminder email was sent to the administrator interview participant reiterating the time of 

the interview and confirming the participant’s availability. Once the administrator 

interviews were transcribed, transcripts were emailed to the interview participants to 

have them verify the veracity of the content reported. 

Document Analysis of Monthly Milestone Markers. On the Monday of the 

second or third week of each month (see Appendix A for exact dates), emails with the 

link to the Monthly Milestone Markers (MMM) were sent to all ITLs (see Appendix H to 

review the protocol for the MMM). The email explained that the MMM were available for 

completion until 5 p.m. on the Friday of that week. Follow-up email reminders were sent 

out the following Monday to any participants who had not completed the MMM, asking 

them to complete the MMM by that Friday at 5 p.m.  The following response rates were 

recorded for each of the MMM self-reports: October (MMM#1) 94%, November 

(MMM#2) 94%, December (MMM#3) 58%, January (MMM#4) 86%, February (MMM#5) 

61%, March (MMM#6) 82%, April (MMM#7) 70%, and May (MMM#8) 73%.  An overall 

response rate of 77.25% was reported for the 2014-2015 AY. 

The content of the MMM were imported into the data collection matrix (see 

Appendix D for the content analysis matrix) and the a priori codes developed from Cycle 

2, were used to code the contents. 
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Quantitative Data. Quantitative Data were collected in the following ways: 1) 

frequency data about activities and interactions during the F2F training sessions and in 

the online Google+ CoP; and 2) a pre-test/post test survey designed to measure 

teacher efficacy and technology integration leadership behavior.  

Frequency Data About Activities and Interactions F2F and Online. During each of 

the F2F ITL Trainings observed, the researcher collected frequency data related to 

activities and interactions; information that specifically addressed Cycle 1 of Wenger et 

al. (2011). At the start of a new activity/event, the researcher tracked the event type and 

noted the start time. Tracking this information provided an overview of how the time was 

being utilized. When the next event occurred, the researcher then recorded the stop 

time for the completed event and the corresponding starting time for the newly started 

event. During each activity/event, the researcher looked at each event and coded it 

according to the following types of activity or event: direct teach/presentation (DT/P), 

large group discussion/collaboration (LgDscCol), small group discussion/collaboration 

(SmDscCol), individual work (Ind), team/community building (TCB), administrative 

(Adm), free time/break (FT/Br), and other. Throughout the face-to-face training sessions 

field notes were kept, and at the end of each face-to-face training session for the day, 

the researcher noted the overall tone of the session, including any additional pertinent 

observations or reflections that came to mind. See Appendix B for the detailed protocol 

for face-to-face training observations. 

Weekly “observations” of the Google+ CoP were conducted. Each weekend, the 

researcher reviewed the ITL Google+ community and using Appendix C collected data. 

Frequency data from the Google+ online community were collected regarding the 
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number of: 1) interactions, 2) type of interactions, 3) category of interactions, 4) nature 

of interactions, and 5) active participants. See Appendix C for the data collection 

frequency matrix. 

Pre-test/Post test Survey items. Surveys 1 and 2 collected data related to 

teacher efficacy and technology integration leadership behavior. Survey items related to 

teacher efficacy were based on the Teachers’ Sense of Efficacy Scale (TSES) 

(Tschannen-Moran & Woolfolk Hoy, 2001) used with permission from Anita Woolfolk 

Hoy at The Ohio State University. Survey items related to [technology] teacher 

leadership were based on the Leadership Behaviors Scale (Marzano, Waters, & 

McNulty, 2005) adapted with permission from McREL International. Survey items 

related to participant personal background (Survey #1) and satisfaction information 

(Survey #2) were adapted from eMINTS eLearning Orientation and Exit surveys. See 

Appendices J and K for the complete versions of both surveys. 

Teacher Efficacy data were collected using the short form of the Teachers’ Sense of 

Efficacy Scale (TSES) (Tschannen-Moran & Woolfolk Hoy, 2001) on the pretest (Survey 

#1) administered at the beginning of the ITL program and repeated on the post test 

(Survey #2) administered during the last two weeks of May 2015. Individual participants’ 

teaching efficacy scores were calculated for each survey, with corresponding scores on 

each of the three factors – Efficacy in Student Engagement, Efficacy in Instructional 

Strategies, and Efficacy in Classroom Management included. The following reliability 

information was reported for the original TSES instrument by its creators:  TSES overall 

mean = 7.1 (SD = .98) and alpha =.90; Engagement mean = 7.2 (SD = 1.2) and alpha = 
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.81; Instruction mean = 7.3 (SD = 1.2) and alpha = .86; and Management mean = 6.7 

(SD = 1.2) and alpha .86. 

Technology integration leadership behavior data were collected using the 

Technology Integration Leadership Behavior (TILB) subscale from McREL International 

(Marzano, Waters, & McNulty, 2005) on the pretest (Survey #1) administered at the 

beginning of the ITL program and repeated on the post test (Survey #2) administered 

during the last two weeks of May 2015. Individual participants’ technology integration 

leadership behavior scores were calculated for each survey. McREL International 

reported no reliability information for the original TILB instrument. 

Data Analyses 

 Data analyses were performed using both top down and bottom up coding for 

qualitative data, and statistical analysis for the quantitative data. See Table 5 for an 

overview of the data analysis performed for each of the research questions.  

Table 5. Data Analysis by Research Question 

Research Question Data Collection Data Analysis 

RQ1: What is the nature and 
frequency of the activities and 
interactions evidenced by 
participation in a hybrid CoP 
(e.g., What happened? How 
much participation was 
observed? What significant 
events occurred? What was 
the quality of the 
engagement?)? 

Quantitative:  

Frequency charts and review of 
online content  

Qualitative: 

Observations of online interactions 

Monthly Milestone Markers 

Semi-structured interviews 

Quantitative: 

Descriptive statistics 

Correlational Analysis 

Qualitative: 

Content analysis using a priori 
codes (Table 6) of online 
content, MMM content, and 
interview content 

RQ2:  What types of 
knowledge capital (e.g., 
human capital, social capital, 
tangible capital, reputational 
capital, and learning capital) 
were found in this hybrid CoP? 

Quantitative:  

N/A 

Qualitative: 

Observations of online interactions 

Quantitative:  

N/A 

Qualitative: 

Content analysis using a priori 
codes (Table 6) of online 



 91 

 

Qualitative Data Analysis. Data analysis of qualitative data was an on-going 

and iterative process.  It entailed gathering data, examining it, comparing it to newly 

collected data, and constantly interpreting and synthesizing the findings. The process 

began with the management and organization of the data. To get an initial sense of 

what had been collected, the researcher read through the field notes of the 

observations, participation logs, and interview transcripts and noted themes, patterns, 

regularities, and issues.  

Once data were organized, the process of categorizing it began.  "Qualitative 

data analysis is basically a process of breaking down data into smaller units, 

determining their import, and putting the pertinent units together in a more general, 

interpreted form" (Gay & Airasian, 2003, p. 232). The data were coded both using a top 

Monthly Milestone Markers  

Semi-structured interviews 

content, MMM content, and 
interview content 

RQ3:  Does teacher efficacy 
influence participation in the 
online component of a hybrid 
CoP? 

 

Quantitative:  

Pretest/Posttest Survey 

 

Quantitative: 

Factor analysis of survey 
data 

Descriptive statistics 

Reliability measures 

Test of repeated measures 

Correlational Analysis 

RQ4: How does participation 
in a hybrid CoP impact 
teachers’ technology 
integration and the 
development of their 
technology leadership ability? 

 

Quantitative:  

Pretest/Posttest Survey 

Qualitative: 

Observations of face-to-face training 
sessions 

Monthly Milestone Markers 

Semi-structured interviews 

Quantitative: 

Descriptive statistics 

Reliability measures 

Test of repeated measures 

 Qualitative: 

Content analysis using a priori 
codes (Table 6) of f2f 
observational data, MMM 
content, and interview content 
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down approach employing a priori coding and a bottom up approach employing open 

coding.  The a priori codes were derived from knowledge capital indicators (see Table 6, 

below for the codes adapted by the researcher from Wenger et al. (2011) Value 

Creation Cycle 2).   
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Table 6. A priori codes derived from Knowledge Capital Indicators in Value Creation Cycle 2: Potential Value  

What Knowledge Capital comprises… 

Personal 
assets  

 
(Human 
Capital) 

Relationships and 
Connections  
 
(Social Capital) 

Resources  
 
(Tangible Capital) 

Collective intangible 
assets 
 
(Reputational 
Capital) 

Transformed ability 
to learn  
 
(Learning capital) 

How Knowledge Capital is coded… 

P = Personal S = Social R = Resources C = Collective L = Learning 

What this looks like… 
Motivation 

Inspiration 
Caring 
Confidence 

Acquisition of 
new skills 
Understanding 
Information 
Received 
Information 
Requested 
Personal Info 
Shared 
Personal 
Perspective 
 
 

Types of 
Relationships 

Peers 
Students 
Administrators 
Parents 
Other 

Intensity of 
Relationships 
Human Resources 
Access to new people 
Levels of trust 
Feeling of isolation 
 

Information 
Documents 
Tools 
Links 
Blogs 
Procedures 
Programs 
Technology 
Mentoring Matters  
Books 

References to ITL 
Community and 
group status 

Change in 
perspective 
Change in practice 
Transfer of 
knowledge 
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The coding process began by dividing the data into meaningful analytical units  - 

“a word, a sentence, an entire story for analysis by hand” (Creswell, 2007, p. 150). This 

was done using an Excel spread sheet (see Appendix D for an example of the Content 

Analysis Matrix), with columns for: 1) idea unit, 2) interview number, 3) idea unit 

number, 4) coding by round, and 5) comments. Each idea was given its own cell and 

corresponding number to facilitate the coding process. Each idea unit was assigned the 

appropriate a priori code. A similar organizational structure and process was used for 

the open coding (bottom up) process. As the researcher continued reading through and 

organizing the data, common themes began to emerge about the nature of participation 

in the hybrid CoP. 

During the second round of analyses, the process of indexing the data occurred - 

it was then assigned to “equivalence classes and categories” (Coffey & Atkinson, 1996, 

p. 28) during which time conceptual schemas began to emerge.  Finally, the researcher 

grouped categories together to develop emerging themes.   

Reliability, or the “consistency between the data you collect and report and the 

empirical world you are studying” (Bogdan & Bilken, 2007, p.274), was addressed 

through peer examination and regular member checks. Peer examination of the 

collected qualitative data was done to ensure reliability of the findings. Peer examination 

entails having a peer or trusted colleague review the coding and analysis to determine 

whether he/she would have reached the same conclusions. To ensure the greatest 

consistency among the peer examiners a graduated plan of peer examination was 

completed with each data source. The data were coded as follows: 100% of the first 

interview was peer reviewed, then once a level of confidence and consistency among 
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the reviewers was established, 40% of interviews two and three were reviewed. Seventy 

percent of the online posts were peer reviewed. Fifty percent of the Monthly Milestone 

Markers (participant self-reports) were peer reviewed. The process of coding was done 

with both peer reviewers coding simultaneously. A previously agreed upon segment of 

the data would be coded independently by each reviewer, and then the two reviewers 

would discuss their coding.  When a discrepancy or a disagreement with how certain 

content was coded, the reviewers discussed their perspectives and came to a 

consensus on the final codes. Member checks (allowing the participant to verify that the 

analyses reflect what was discussed during the interview sessions) were done with 

interview transcripts to verify accuracy of information recorded prior to coding. Once an 

interview was transcribed the transcript was sent to the interview participant for their 

review. Participants were offered the opportunity to change or clarify any statements 

made in the interviews they felt may have been misunderstood. No changes were 

required. 

According to Johnson (1997), “When qualitative researchers speak of research 

validity, they are usually referring to qualitative research that is plausible, credible, 

trustworthy, and therefore, defensible” (p. 282). To ensure credibility in the study, data 

triangulation (employing multiple sources of data across participants and time), 

investigator triangulation (using more than one investigator or evaluator), and 

methodological triangulation (comparing multiple methods of data analysis – 

observation, interview, and document analysis) were utilized. Additionally, to ensure 

interpretive validity, the researcher used member checks.  
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Quantitative Data Analysis. The survey data were analyzed using factor 

analysis, descriptive statistics, reliability measures, test of repeated measures, and 

correlational analysis using SPSS, predictive analytic software. Information from the 

frequency tables collected from observations and participant data logs (see Appendices 

B and C for detailed protocols) generated from observation during the F2F training 

sessions and participation in the online CoP were entered into SPSS and run against 

survey data to determine correlational data related to teacher efficacy, and technology 

integration leadership behavior.  

Summary 

 This chapter explained the research context, sample, data collection, and data 

analysis strategies for this study. The study took place as part of the formative 

assessment done for a Race to the Top (RTT) grant with the Innovative Teacher 

Leaders group from a medium-size school district in the southern United States during 

the 2014-2015 academic year. Observations of face-to-face ITL trainings were 

performed and data were collected. Weekly observations of ITL participation in the ITL 

Google+ community were performed and data were collected. The participants 

completed a pretest-post test survey on teacher efficacy, and teacher integration 

leadership behavior. They completed monthly milestone marker self-reports providing 

feedback about how participation in the ITL program has impacted their teaching 

practice; their technology integration; the development of their PLNs; and how they 

have supported others on their campuses with integrating technology.  A select group of 

10 participants participated in semi-structured interviews to shed more light on how 

participation in the ITL program impacted their teaching practice; their technology 
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integration; the development of their PLNs; and how they have supported others on 

their campuses with integrating technology. Finally, a group of 5 administrators with 

teachers in the ITL program were interviewed at the end of the year to obtain 

administrator perspectives on the ITL program and its effectiveness and to further 

validate the data collected from ITL participants. 
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Chapter Four - Results 

Overview 

To assess the nature of participation in a hybrid community of practice; exploring 

how teacher efficacy influences participation; and how participation impacts both 

technology teacher leadership and technology integration practice, data for quantitative 

and qualitative analyses were collected from September 2014 thru May 2015. This 

chapter describes the results of the analyses for the data collected. The quantitative 

data analyses included frequency charts, descriptive statistics, reliability data, tests of 

repeated measures, correlational analysis and factor analysis of survey data. The 

qualitative data analyses included a detailed content analysis of online CoP posts, 

Monthly Milestone Markers (ITL monthly self-reports), and semi-structured interviews. In 

conducting this study, the researcher analyzed and evaluated data collected in an effort 

to address the following research questions: 

RQ1: What is the nature and frequency of the activities and interactions in a hybrid 

CoP (e.g., What happened? How much participation was observed? What significant 

events occurred? What was the quality of the engagement?)? 

RQ2: What types of knowledge capital (e.g., human capital, social capital, tangible 

capital, reputational capital, and learning capital) were found in a hybrid CoP? 

RQ3: Does teacher efficacy influence participation in the online component of a 

hybrid CoP?”  

RQ4: How does participation in a hybrid CoP impact teachers’ technology integration 

and the development of their technology leadership ability?
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Data Analyses and Results 

Research Question 1. The first research question asked, “What is the nature 

and frequency of the activities and interactions in a hybrid CoP (e.g., What happened? 

How much participation was observed? What significant events occurred? What was 

the quality of the engagement?)?” To answer this research question, frequency data 

and descriptive statistics were computed for the data collected during the weekly 

observations of the online interactions. Additionally, frequency data for the face-to-

face training were analyzed. Finally, content analysis (using the a priori codes from 

Table 6) was performed on the online content, the Monthly Milestone Markers, and the 

semi-structured interviews. The following results were found. 

What happened? 

In the online CoP. In the online CoP, participants indicated active participation 

via three main actions: creating an original post, commenting on posts provided by 

other participants, or “+1ing” a post, which on the Google+ platform is the equivalent 

of liking or agreeing with a post or comment.  Figure 1, a screen shot of the data 

collected, shows an overview of participation in the online CoP broken down by week, 

with the face-to-face training weeks highlighted in yellow. Figure 2, another screen 

shot of the data collected, shows the sum of all of the participant interactions in the 

online CoP broken down by individual and includes participation data for the eMINTS 

trainer. 
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Figure 1. Participation Overview by Week 
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Figure 2. Sum of Participant Interaction by Individual 
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Table 7 shows the descriptive statistics by types of interactions. On average, the 

total number of interactions by an individual during the study was 10.77 (SD = 8.962); with 

the range for total interactions extending anywhere from 1 to 40 interactions. The average 

number of posts per individual was 4.32 (SD = 4.331), with a range from 0 to 19 posts. The 

mean number of comments per individual was 5.65 (SD 4.409), with a range of anywhere 

from 1 to 20 comments. And finally, the mean for individuals “+1ing” was 0.81 (SD = 1.682) 

with a range from 0 to 8 “+1s.”   

Table 7. Descriptive Statistics by Types of Interactions 

 
N Minimum Maximum Mean Std. Deviation 

Total # of interactions 31 1 40 10.77 8.962 
Interactions # of posts 31 0 19 4.32 4.331 
Interactions # of 
comments 

31 1 20 5.65 4.409 

Interactions # of +1s 31 0 8 .81 1.682 
Valid N (listwise) 31     
 

 

Table 8 shows the frequencies for participation by total number of interactions in the 

Google+ online CoP. One participant (3.2%) interacted one time. Three participants (9.7%) 

interacted two times. One participant (3.2%) interacted three times. Three participants 

(9.7%) interacted four times. One participant (3.2%) interacted five times. Three 

participants (9.7%) interacted six times. Two participants (6.5%) interacted seven times. 

One participant (3.2%) interacted eight times. Two participants (6.5%) interacted nine 

times. One participant (3.2%) interacted ten times. Two participants (6.5%) interacted 

eleven times. Two participants (6.5%) interacted twelve times. One participant (3.2%) 

interacted thirteen times. Four participants (12.9%) interacted fifteen times. One participant 
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(3.2%) interacted twenty-one times. One participant (3.2%) interacted twenty-nine times. 

One participant (3.2%) interacted thirty times.  And one participant (3.2%) interacted forty 

times in the Google+ online CoP. 

Table 8. Online CoP Frequencies: Total # of interactions 

Number of Interactions # of Participants Percent Cumulative 
Percent 

1 1 3.2 3.2 

2 3 9.7 12.9 
3 1 3.2 16.1 
4 3 9.7 25.8 
5 1 3.2 29.0 
6 3 9.7 38.7 
7 2 6.5 45.2 
8 1 3.2 48.4 
9 2 6.5 54.8 

10 1 3.2 58.1 
11 2 6.5 64.5 
12 2 6.5 71.0 
13 1 3.2 74.2 
15 4 12.9 87.1 
21 1 3.2 90.3 

29 1 3.2 93.5 

30 1 3.2 96.8 

40 1 3.2 100.0 

Total 31 100.0 
 

 

Table 9 shows the frequencies for participation by total number of posts made in the 

Google+ online CoP. Two participants (6.5%) did not make any posts. Six participants 

(19.4%) made one post. Three participants (9.7%) made two posts. Six participants 

(19.4%) made three posts. Six participants (19.4%) made four posts. Two participants 

(6.5%) made five posts. One participant (3.2%) made six posts. One participant (3.2%) 
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made nine posts. One participant (3.2%) made ten posts. One participant (3.2%) made 

eleven posts. One participant (3.2%) made fifteen posts. And one participant (3.2%) made 

nineteen posts in the Google+ online CoP. 

Table 9. Online CoP Frequencies: Interactions # of posts 

Number of Posts # of Participants Percent Cumulative Percent 

0 2 6.5 6.5 
1 6 19.4 25.8 
2 3 9.7 35.5 
3 6 19.4 54.8 
4 6 19.4 74.2 
5 2 6.5 80.6 
6 1 3.2 83.9 
9 1 3.2 87.1 

10 1 3.2 90.3 
11 1 3.2 93.5 
15 1 3.2 96.8 
19 1 3.2 100.0 

Total 31 100.0 
 

 

Table 10 shows the frequencies for participation by total number of comments made 

in the Google+ online CoP. Four participants (12.9%) made one comment. Four 

participants (12.9%) made two comments. Five participants (16.1%) made three 

comments. One participant (3.2%) made four comments. Six participants (19.4%) made 

five comments. One participant (3.2%) made six comments. Two participants (6.5%) made 

seven comments. One participant (3.2%) made eight comments. One participant (3.2%) 

made nine comments. Two participants (6.5%) made ten comments. One participant 

(3.2%) made eleven comments. One participant (3.2%) made twelve comments. One 

participant (3.2%) made fourteen comments.  And one participant (3.2%) made twenty 

comments. 
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Table 10. Online CoP Frequencies: Interactions # of comments 

Number of 
Comments 

# of Participants Percent Cumulative Percent 

1 4 12.9 12.9 
2 4 12.9 25.8 
3 5 16.1 41.9 
4 1 3.2 45.2 
5 6 19.4 64.5 
6 1 3.2 67.7 
7 2 6.5 74.2 
8 1 3.2 77.4 
9 1 3.2 80.6 

10 2 6.5 87.1 
11 1 3.2 90.3 
12 1 3.2 93.5 
14 1 3.2 96.8 
20 1 3.2 100.0 

Total 31 100.0 
 

 

Table 11 shows the frequencies for participation by total number of +1s indicated in 

the Google+ online CoP. Nineteen participants (61.3%) never indicated a +1. Eight 

participants (25.8%) indicated one +1. Two participants (6.5%) indicated two +1s. One 

participant (3.2%) indicated five +1s. And one participant (3.2%) indicated eight +1s in the 

Google+ online CoP. 

Table 11. Online CoP Frequencies: Interactions # of +1s 

Number of +1s # of Participants Percent Cumulative Percent 

0 19 61.3 61.3 
1 8 25.8 87.1 
2 2 6.5 93.5 
5 1 3.2 96.8 
8 1 3.2 100.0 

Total 31 100.0 
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Each interaction was further delineated according to its nature. Table 12 shows the 

descriptive statistics broken down by nature of interactions. The nature of interactions 

included Homework (HW) Reflections (M = 3.52, SD = 3.335), Resources shared (M = 

2.71, SD = 3.035), Social (M = 1.74, SD = 3.087), General Reflections (M = 0.90, SD = 

1.221), Training Assignments (M = 0.87, SD = 0.341), Information Shared (M = 0.42, SD = 

1.148), Information Requested (M = 0.42, SD = 0.886), and Assignment Status (M = 0.19, 

SD 0.543). 

Table 12. Descriptive Statistics by Nature of Interaction 

 
N Minimum Maximum Mean Std. Deviation 

Nature # of Assignment 
Status 

31 0 2 .19 .543 

Nature # of General 
Reflections 

31 0 5 .90 1.221 

Nature # of HW 
Reflections 

31 0 10 3.52 3.335 

Nature # of Information 
Requested 

31 0 4 .42 .886 

Nature # of Information 
Shared 

31 0 6 .42 1.148 

Nature # of Resources 
Shared 

31 1 13 2.71 3.035 

Nature # of Social 31 0 14 1.74 3.087 
Nature # of Training 
Assignments 

31 0 1 .87 .341 

Valid N (listwise) 31     
 

Table 13 shows the frequencies for participation using an Assignment Status type 

post. Twenty-seven participants (87.1%) never used an Assignment Status type post. Two 

participants (6.5%) used one. And two participants (6.5%) used two Assignment Status 

type post. 
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Table 13. Frequencies in online CoP:  Nature # of Assignment Status 

Number of Assignment 
Status 

Frequency of Assignment 
Status 

Percent Cumulative 
Percent 

0 27 87.1 87.1 
1 2 6.5 93.5 
2 2 6.5 100.0 

Total 31 100.0 
 

 

Table 14 shows the frequencies for participation using a General Reflection type 

post. Fifteen participants (48.4%) never used a General Reflection type post. Nine 

participants (29.0%) used one. Five participants (16.1%) used two. One participant (3.2%) 

used four. And one participant (3.2%) used five General Reflection type posts. 

Table 14. Frequencies in Online CoP: Nature # of General Reflections 

Number of General 
Reflection Posts 

# of Participants Percent Cumulative Percent 

0 15 48.4 48.4 

1 9 29.0 77.4 
2 5 16.1 93.5 
4 1 3.2 96.8 
5 1 3.2 100.0 

Total 31 100.0 
 

 

Table 15 shows the frequencies for participation using a HW Reflection type post. 

Eleven participants (35.5%) never used a HW Reflection type post. One participant (3.2%) 

used one. Two participants (6.5%) used two. Two participants (6.5%) used three. Three 

participants (9.7%) used four. Two participants (6.5%) used five. Two participants (6.5%) 

used six. Three participants (9.7%) used seven. Three participants (9.7%) used eight. One 
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participant (3.2%) used nine. And one participant (3.2%) used ten HW Reflection type 

posts. 

Table 15. Frequencies in Online CoP: Nature # of HW Reflections 

Number of HW 
Reflection Posts 

# of Participants Percent Cumulative Percent 

0 11 35.5 35.5 
1 1 3.2 38.7 
2 2 6.5 45.2 
3 2 6.5 51.6 
4 3 9.7 61.3 
5 2 6.5 67.7 
6 2 6.5 74.2 
7 3 9.7 83.9 
8 3 9.7 93.5 
9 1 3.2 96.8 

10 1 3.2 100.0 
Total 31 100.0 

 

 

Table 16 shows the frequencies for participation using an Information Request type 

post. Twenty-three participants (74.2%) never used an Information Request type post. Five 

participants (16.1%) used one. Two participants (6.5%) used two. And one participant 

(3.2%) used four Information Request type posts. 

 
Table 16. Frequencies in Online CoP: Nature # of Information Requests 

Number of Information 
Request Posts 

# of Participants Percent Cumulative Percent 

0 23 74.2 74.2 
1 5 16.1 90.3 
2 2 6.5 96.8 
4 1 3.2 100.0 

Total 31 100.0 
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Table 17 shows the frequencies for participation using an Information Shared type 

post. Twenty-four participants (77.4%) never used an Information Shared type post. Five 

participants (16.1%) used one. One participant (3.2%) used two. One participant (3.2%) 

used six Information Shared type posts.  

Table 17. Frequencies in Online CoP: Nature # of Information Shared 

Number of Information 
Shared Posts 

# of Participants 
Percent Cumulative Percent 

0 24 77.4 77.4 
1 5 16.1 93.5 
2 1 3.2 96.8 
6 1 3.2 100.0 

Total 31 100.0 
 

 

Table 18 shows the frequencies for participation using a Resources Shared type 

post. Seventeen participants (54.8%) used one Resources Shared type post. Five 

participants (16.1%) used two. Three participants (9.7%) used three. One participant 

(3.2%) used four. One participant (3.2%) used five. One participant (3.2%) used seven. 

One participant (3.2%) used nine. One participant (3.2%) used ten. And one participant 

(3.2%) used thirteen Resources Shared type posts. 

Table 18. Frequencies in Online CoP: Nature # of Resources Shared 

Number of Resources 
Shared Posts 

# of Participants Percent Cumulative Percent 

1 17 54.8 54.8 
2 5 16.1 71.0 
3 3 9.7 80.6 
4 1 3.2 83.9 
5 1 3.2 87.1 
7 1 3.2 90.3 
9 1 3.2 93.5 

10 1 3.2 96.8 
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13 1 3.2 100.0 
Total 31 100.0 

 

 

Table 19 shows the frequencies for participation using a Social type post. Thirteen 

participants (41.9%) never used a Social type post. Nine participants (29.0%) used one. 

Four participants (12.9%) used two. One participant (3.2%) used three. Two participants 

(6.5%) used five. One participant (3.2%) used ten. And one participant (3.2%) used 

fourteen Social type posts.  

Table 19. Frequencies in Online CoP: Nature # of Social 

Number of Social Posts # of Participants Percent Cumulative Percent 

0 13 41.9 41.9 
1 9 29.0 71.0 
2 4 12.9 83.9 
3 1 3.2 87.1 
5 2 6.5 93.5 

10 1 3.2 96.8 
14 1 3.2 100.0 

Total 31 100.0 
 

 

 

Table 20 shows the frequencies for participation using a Training Assignments type 

post. Four participants (12.9%) never used a Training Assignments type post. And twenty-

seven participants (87.1%) used one Training Assignments type post. 

Table 20. Frequencies in Online CoP: Nature # of Training Assignments 

Number of Training 
Assignments Posts 

# of Participants Percent Cumulative Percent 

0 4 12.9 12.9 
1 27 87.1 100.0 

Total 31 100.0 
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During the Face-to-Face Training. The researcher was present at 7 of the 8 (4 

elementary, 3 secondary) face-to-face trainings with the ITLs. Figure 1 shows a breakdown 

of the time spent in face-to-face training by type of activity.  

Figure 3. Breakdown of Time Spent in F2F Training by Activity 

 

Frequency data were collected during those visits. Activities were coded by type: 

Administrative (Admin), Direct Teach/Presentation (DT/P), Free Time/Break (FT/Br), 

Independent work (Ind), large group discussion and collaboration (LgDscCol), small group 

discussion and collaboration (SmDscCol), team/community building activities (TCB), and 

other. Overall, each of the seven training sessions that were observed by the researcher 

lasted roughly 419 minutes (just under 7 hours) in length. The largest portion (30.2%) of 

time was spent with the trainer in direct teach or presentation mode. Roughly equal 

amounts of time were spent with the ITLs engaged in large group discussion and 

collaboration (20.1%) and small group discussion and collaboration (19.2%). The amount of 

time engaged in independent work was (10.4%).  A very small portion (< 4%) was spent 

doing administrative, team building or “other” activities.  The remaining time was allotted to 
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breaks (16.3%) during mid-morning, lunch and mid-afternoon. Table 21 shows a 

breakdown of time spent in face-to-face training by group.  

Table 21. Breakdown of Time Spent in F2F Training by Group 

Elementary Group 
Types Total 

Duration* 
(mins) 

Average 
Duration (mins) 

% of time 

Admin 59 14.75 3.47 
DT/P 487 121.75 28.68 
FT/Br 263 65.75 15.49 
Ind 192 48 11.31 
LgDscCol 358 89.5 21.1 
SmDscCol 327 81.75 19.26 
TCB 11 2.75 0.65 
Other 1 0.25 0.24 
Total 1698 424.5 100.2 
    
Secondary Group 
Types Total 

Duration** 
(mins) 

Average 
Duration (mins) 

% of time 

Admin 28 9.33 2.27 
DT/P 398 132.67 32.23 
FT/Br 214 71.33 17.33 
Ind 112 37.33 9.1 
LgDscCol 232 77.33 18.78 
SmDscCol 237 79 19.19 
TCB 11 3.67 0.89 
Other 3 1 0.24 
Total 1235 411.67 100.03 
 

* Elementary group was observed four times: Sept 15, Nov 17, Feb 5, and Apr 6 

**Secondary group was observed three times: Sept 16, Nov 19, and Apr 8 
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How much participation was observed? 

In the online CoP. Table 22 shows an overview of the descriptive statistics of 

participation in the online CoP by total weeks, total days, and number of weeks 

corresponding to face-to-face training. Of the 37 weeks that the online CoP was available 

to participants, results showed that participants actively contributed to the site an average 

of 5.42 weeks (SD = 3.334) over the course of the study.  Of the 260 total days observed, 

the mean days participated was 6.65 (SD = 4.820). The mean number of weeks of 

participation corresponding to the four scheduled face-to-face training sessions was 2.26 

weeks (SD = 0.575).  

Table 22. Descriptive Statistics in online CoP by Weeks, Days and Corresponding to 

F2F Training 

 
N Minimum Maximum Mean Std. Deviation 

# of weeks participated 31 1 14 5.42 3.334 
# of days participated 31 1 19 6.65 4.820 
# of weeks corresponding 
to F2F training 

31 1 4 2.26 .575 

Valid N (listwise) 31     
 

Table 23 shows the frequencies for participation according to the number of weeks 

participated. One participant (3.2%) interacted during one week. Four participants (12.9%) 

interacted during two weeks. Five participants (16.1%) interacted during three weeks. Six 

participants (19.4%) interacted during four weeks. Three participants (9.7%) interacted 

during five weeks. Two participants (6.5%) interacted during six weeks. Four participants 

(12.9%) interacted during seven weeks. Two participants (6.5%) interacted during eight 

weeks. One participant (3.2%) interacted during nine weeks. Two participants (6.5%) 
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interacted during thirteen weeks. And one participant (3.2%) interacted during fourteen of 

the thirty-seven total weeks observed. 

Table 23. Frequencies in online CoP: # of weeks participated 

Number of Weeks 
Participated 

# of Participants Percent Cumulative Percent 

1 1 3.2 3.2 
2 4 12.9 16.1 
3 5 16.1 32.3 
4 6 19.4 51.6 
5 3 9.7 61.3 
6 2 6.5 67.7 
7 4 12.9 80.6 
8 2 6.5 87.1 
9 1 3.2 90.3 

13 2 6.5 96.8 
14 1 3.2 100.0 

Total 31 100.0 
 

 

 Table 24 shows the frequencies for participation according to the number of days 

participated. One participant (3.2%) interacted on one day. Four participants (12.9%) 

interacted on two days. Four participants (12.9%) interacted on three days. Five 

participants (16.1%) interacted on four days. Two participants (6.5%) interacted on five 

days. One participant (3.2%) interacted on six days. Three participants (9.7%) interacted on 

seven days. Three participants (9.7%) interacted on eight days. Two participants (6.5%) 

interacted on nine days. Three participants (9.7%) interacted on ten days. One participant 

(3.2%) interacted on eighteen days. And two participants (6.5%) interacted on nineteen 

days of the 260 total days observed. 
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Table 24. Frequencies in online CoP: # of days participated 

Number of Days 
Participated 

# of Participants Percent Cumulative Percent 

1 1 3.2 3.2 
2 4 12.9 16.1 
3 4 12.9 29.0 
4 5 16.1 45.2 
5 2 6.5 51.6 
6 1 3.2 54.8 
7 3 9.7 64.5 
8 3 9.7 74.2 
9 2 6.5 80.6 

10 3 9.7 90.3 
18 1 3.2 93.5 
19 2 6.5 100.0 

Total 31 100.0 
 

 

Table 25 shows the frequencies for participation in weeks corresponding to face-to-

face trainings. One participant (3.2%) interacted during one week that corresponded to 

face-to-face training. Twenty-two participants (71.0%) interacted during two weeks that 

corresponded to face-to-face training. Seven participants (22.6%) interacted during three 

weeks that corresponded to face-to-face training.  And one participant (3.2%) interacted 

during all four weeks that corresponded to face-to-face training. 

 

Table 25. Frequencies in online CoP: # of weeks corresponding to F2F training 

Number of Weeks 
Corresponding to F2F Training 

# of Participants Percent Cumulative 
Percent 

1 1 3.2 3.2 
2 22 71.0 74.2 
3 7 22.6 96.8 
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4 1 3.2 100.0 
Total 31 100.0 

 

 

In an effort to determine whether a relationship existed between weekly participation 

and participation specifically during weeks with scheduled face-to-face training sessions, 

the researcher ran a correlation between the number of weeks participated and the number 

of weeks participated that corresponded with face-to-face trainings. Prior to performing the 

correlational analysis, the assumptions of linearity, normality and independence of 

observations were examined for the two variables. A Shapiro-Wilk’s test (p > .05) Shapiro & 

Wilk, 1965; Razali & Wah, 2011) and a visual inspection of the histograms, normal Q-Q 

plots and boxplots failed to show the data for the variables to be normally distributed, with a 

skewness of 1.216 (SE = .421) and a kurtosis of 1.098 (SE = .821) for the number of weeks 

participated and 1.080 (SE = .421) and a kurtosis of 1.847 (SE = .821) for number of weeks 

corresponding with training (Cramer, 1998; Cramer & Howitt, 2004; Doane & Seward, 

2011).  As a result, the non-parametric procedure for calculating the Spearman Rank Order 

correlation coefficient was used. Table 26 shows the correlation between the number of 

weeks participated and the number of weeks corresponding with training.  

 

Table 26. Correlation between # Weeks Participated and # Weeks Corresponding 

with Training 

 
NumWksPrtcptd NumWksCrrspndTrng 

NumWksPrtcptd Spearman’s Rho 
Correlation 

1 .465** 

Sig. (2-tailed)  
.008 

N 31 31 
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NumWksCrrspndTr
ng 

Spearman’s Rho 
Correlation 

.465** 1 

Sig. (2-tailed) .008 
 

N 31 31 
**. Correlation is significant at the 0.01 level (2-tailed). 

 

The researcher found a significant correlation between the number of weeks 

participated and the number of weeks participated that corresponded with face-to-face 

trainings, r = .47, N= 31, p < .01, two tails; showing a medium, positive correlation between 

participation and participation during training weeks, indicating a likelihood that providing 

dedicated time to focus on the online CoP during the training sessions encouraged overall 

participation.  

 

When I am a ‘captive audience’ in an ITL session, I am very good about 

taking time to participate in our CoP. However, when left to my own devices, I 

get completely engulfed in my own workload (even WITH an excellent intern) 

and don’t participate (ITL #24, MMM, Nov ’14). 

 

I have no time for it. No, I don’t have time enough to meet the needs of my 

school, to even be able to participate in this right now. I do not even look at it 

until I am at the ITL session (ITL #23, MMM, March ’15). 
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During the Face-to-Face Training. Table 27 shows a complete distribution of 

attendance for each face-to-face training session. Trainings were divided into sessions 

according to whether they primarily included elementary or secondary staff, but those were 

soft guidelines. Participants were allowed to switch sessions if it better met their schedule. 

For the most part, the participants adhered to the original groupings.   

 

Table 27. Breakdown of Attendance for F2F Trainings 

 Present Absent 
 Elementary 

Present 
Secondary 

Present 
Absences Absences 

Made Up 
Training #1     

Sep 15 18 - - - 
Sept 16 1 12 - - 

     
Training #2     

Nov 17 14 11 1 1 
Nov 19 4 - 1 1 

     
Training #3     

Feb 5 17 - 2 2 
Feb 12 - 12 - - 

     
Training #4     

Apr 6 16 - 4 4 
Apr 8 - 9 2 2 
N=31     

 

Eighteen of the 19 elementary participants attended the first training on September 

15. The twelve secondary participants and one elementary participant attended the first 

training on September 16.  Fourteen of the 19 elementary participants attended the second 

training on November 17. Four of the remaining elementary participants and 11 of the 12 

secondary participants attended the second training on November 19. Two participants 

(one elementary and one secondary) were unable to attend the second training with their 
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larger group. One absence was due to a prior scheduling conflict and one was due to 

illness. The trainer provided face-to-face makeup sessions to ensure the participants were 

able to get the requisite training. Seventeen of the 19 elementary participants were present 

at the third training on February 5. The twelve secondary participants were all present at 

the third training on February 12. Two of the elementary participants were unable to attend 

the third training with their larger group. One absence was due to a prior scheduling conflict 

and one was due to maternity leave. The trainer provided face-to-face makeup sessions to 

ensure the participants were able to get the requisite training. Sixteen of the 19 elementary 

participants attended the fourth training session on April 6. Nine of the 12 secondary 

participants attended the fourth training session on April 8. Six of the participants (4 

elementary, and 2 secondary) were unable to attend the fourth training with their larger 

group. One absence was due to a scheduling conflict, one was due to maternity leave, and 

the other four were due to illness. The trainer provided face-to-face makeup sessions for 

the six participants who were unable to attend the final group training.  

After reviewing post session notes by the researcher, the general observation was 

that the participants were actively engaged in participation with the eMINTS trainer 

throughout the trainings, with minimal off-topic behavior noted.  
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What significant events occurred? 

In the online CoP. In the online CoP, discussions were organized by category. Table 

28 shows the descriptive statistics for participation according to the category in which an 

interaction was organized in the online CoP. The three primary categories, established a 

priori by the program trainer for use by the participants, included book study, general 

discussion, and resources.  

Table 28. Descriptive Statistics by Category 

 
N Minimum Maximum Mean Std. Deviation 

# of Book Study Category 31 0 11 3.94 3.785 
# of General Discussion 
Category 

31 1 23 5.16 4.872 

# of Resource Category 31 0 12 1.68 3.166 
Valid N (listwise) 31     
 

During the course of the study, participants were introduced to a variety of strategies 

on mentoring their peers, through the book Mentoring Matters: A Practical Guide to 

Learning-Focused Relationships (Lipton, Wellman & Humbard, 2001).  Reflection time for 

the book study was built into the online community and participants were afforded 

dedicated discussion time during the face-to-face training sessions. On average, 

participants used the book study category 3.94 (SD = 3.785) times, the general discussion 

5.16 (SD = 4.872) times, and the resources 1.68 (SD = 3.166) times.   

Table 29 shows the frequencies for participation using the Book Study category. 

Eleven participants (35.5%) never used the book study category. One participant (3.2%) 

interacted one time. Two participants (6.5%) interacted twice. Two participants (6.5%) 

interacted three times. One participant (3.2%) interacted four times. Two participants 
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(6.5%) interacted five times. Three participants (9.7%) interacted six times. Two 

participants (6.5%) interacted seven times. Two participants interacted eight times. Two 

participants (6.5%) interacted nine times. Two participants interacted (6.5%) ten times. And 

one participant (3.2%) interacted using the Book Study category ten times. 

Table 29. Online CoP Frequencies: # of Book Study Category 

Number of Interactions: 
Book Study Category 

Number of Participants Percent Cumulative 
Percent 

0 11 35.5 35.5 
1 1 3.2 38.7 
2 2 6.5 45.2 
3 2 6.5 51.6 
4 1 3.2 54.8 
5 2 6.5 61.3 
6 3 9.7 71.0 
7 2 6.5 77.4 
8 2 6.5 83.9 
9 2 6.5 90.3 

10 2 6.5 96.8 
11 1 3.2 100.0 

Total 31 100.0 
 

 

 Table 30 shows the frequencies for participation using the General Discussion 

category. Three participants (9.7%) interacted one time. Seven participants (22.6%) 

interacted two times. Two participants (6.5%) interacted three times. Eight participants 

(25.8%) interacted four times. Three participants (9.7%) interacted five times. Three 

participants (9.7%) interacted six times. One participant (3.2%) interacted nine times. One 

participant (3.2%) interacted ten times. One participant (3.2%) interacted twelve times. One 

participant (3.2%) interacted eighteen times. And one participant (3.2%) interacted twenty-

three times using the General Discussion category. 
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Table 30. Online CoP Frequencies: # of General Discussion Category 

Number of Interactions: 
General Discussion 

Category 

Number of 
Participants 

Percent Cumulative Percent 

1 3 9.7 9.7 
2 7 22.6 32.3 
3 2 6.5 38.7 
4 8 25.8 64.5 
5 3 9.7 74.2 
6 3 9.7 83.9 
9 1 3.2 87.1 

10 1 3.2 90.3 
12 1 3.2 93.5 
18 1 3.2 96.8 
23 1 3.2 100.0 

Total 31 100.0 
 

  

Table 31 shows the frequencies of participation using the Resource category.  

Sixteen participants (51.6%) never used the resource category. Eight participants (25.8%) 

interacted one time. Three participants (9.7%) interacted three times. One participant 

(3.2%) interacted four times. One participant (3.2%) interacted seven times. And two 

participants (6.5%) interacted twelve times using the Resource category. 

Table 31. Online CoP Frequencies: # of Resource Category 

Number of Interactions 
in Resource Category 

Number of 
Participants 

Percent Cumulative Percent 

0 16 51.6 51.6 
1 8 25.8 77.4 
3 3 9.7 87.1 
4 1 3.2 90.3 
7 1 3.2 93.5 

12 2 6.5 100.0 
Total 31 100.0 
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During the Face-to-Face Training. The face-to-face training sessions for the 

elementary and secondary groups covered the same general content. Occasionally, the 

order of activities would vary to better meet the needs of the individual groups or to help 

facilitate the flow. Strategy Harvests consisting of facilitator moves and activities for 

inclusion, community building, summarizing, reading, grouping, and information processing 

were introduced and modeled throughout the training sessions (see Appendix M for a 

complete list of Strategy Harvest strategies, descriptions, and their purposes). Additionally, 

tech tools for instruction and training were introduced and modeled throughout the training 

sessions (see Appendix N for complete list of ITL Tech Tools, where to access them, and 

their purposes).  

Training #1 served as an introductory session to eMINTS and the ITL program. The 

participants were introduced to eMINTS and ITL support staff (trainer, researcher/program 

evaluator, and district Tech TOSAs) and were issued their personal Chromebooks. They 

began exploring the role of Innovative Teacher Leaders and were introduced to Mentoring 

Matters, (Lipton, Wellman, & Humbard, 2001), the book chosen for their book study.   

Training #2 focused on “Authentic Learning and Technology.” The participants 

began discussing the overlap between mentoring and being an effective ITL. They began 

discussing ways to build and grow their PLN and were introduced to SAMR, a four level 

evaluation tool developed by Dr. Ruben Puentadura that explores how one uses 

technology in the classroom. After a brief discussion about different types of audience 

members, participants began brainstorming topics to be included in a needs assessment 

that would be developed and administered on their campus to assess the technology needs 

of their faculty.  
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Training #3 focused on “Flipping PD.” Note: the researcher was only able to attend 

the elementary training session for Training #3 due to weather restrictions. The content for 

the secondary session mostly mirrored that of the elementary, with the exception of the 

focus on tech tools. The elementary teachers were issued personal iPads, so the time they 

spent learning technology during the session was dedicated to setting up their iPads and 

learning about free iPad apps; whereas, the secondary teachers focused on learning web-

based tools and Chrome extensions during their session. 

Training #4 focused on “High Quality Lesson Design and Reflection.” During this 

session, participants spent time sharing tools they have used with students and teachers 

on their campuses. They continued examining the importance of mentoring to their role as 

ITL, specifically focusing on tips and techniques for effective peer coaching. The remainder 

of the training was spent reflecting on what they had learned over the course of the year 

and where they plan to take this knowledge into the next year of the ITL program. 
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What was the quality of the engagement? 

In the online CoP. The quality of the engagement, which roughly corresponds to the 

motivational component of Human Capital discussed in more detail in RQ2, was 

determined by creating a list of adjectives reported by participants to describe their 

engagement in the ITL program. This includes data taken from in their online Google+ 

community, Monthly Milestone Markers, and semi-structured interviews. From the list, a 

word cloud and frequency count was generated. Figure 4 shows the word cloud 

representing the quality of engagement in the CoP. Of the 1527 adjectives recorded in the 

data, 385 (25%) held a negative connotation and 1142 (75%) held a positive connotation. 

Table 32 shows the top ten negative vs. positive adjectives used to describe engagement 

in the CoP and their corresponding frequencies. 

Figure 4. Quality of Engagement Word Cloud 
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Table 32. Top 10 Negative vs. Positive adjectives and Their Frequencies 

Positive Negative 
Frequency Adjective Frequency Adjective 

76 great 47 busy 
65 excited 42 challenging 
60 good 30 inactive 
52 helpful 29 overwhelmed 
45 loved 27 hard 
41 successful 19 frustrated 
37 comfortable 15 difficult 
36 confident 13 struggling 
32 beneficial 12 nervous 
27 willing 9 frustrating 

 

During the Face-to-Face Training.  As a general observation by the researcher, the 

overall tone of the face-to-face trainings was positive, productive, and on task. In the 

beginning, the elementary group seemed a little quieter and wearier than the secondary 

group, who presented with stronger/surer personalities, boasting confidence and savvy with 

technology.  

 I’m not sure that ITL has taught me anything new to use for my 

classroom. It has given me a focus to address with my principal and a 

reference and source to go to for ideas on training I can offer here. I was 

already doing technology PD for my building before my principal assigned 

me to this role (ITL #23, MMM, Oct ’14). 
 

There was a wide spectrum of technology knowledge and ease across and within the 

groups. The elementary group seemed more focused on understanding the role of an ITL, 

its expectations and the subsequent implications it would have for their day-to-day life; they 

seemed set on absorbing all the content, strategies, and tech tools the eMINTS trainer 

could share.  
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I think it would be better if there were some more knowledge at the 

beginning to tell [us] the expectations of an ITL. I know several of us didn’t 

really know what we were supposed to be doing until several months into 

the school year (ITL #3, MMM, May ’15). 

 

The secondary group, specifically at Training #1, expressed a little more open 

skepticism and doubt about the potential for an ITL on campus. In addition, more off-task 

behavior was observed in both participant conversations and actions. The researcher 

overheard talks about outside activities and saw participants engaging in social media for 

personal purposes unrelated to the training. Skeptical comments overheard included, “Be 

careful what questions you ask because people will give negative responses” or “It’s great 

when technology works, but what about when it doesn’t?” or “Are we going to get the ability 

to monitor students?” or “Students just download games and watch YouTube, which isn’t 

blocked by the district.”  

After the first training session with the secondary group the researcher discussed 

these impressions and observations with the eMINTS trainer, who agreed with the sense of 

apprehension underlying the meeting. The trainer, then, explained that her approach was to 

focus on the positive aspects as much as possible and downplay any negative. She 

indicated that she was careful about how she phrased questions used in activities and 

made a point of “pulling back the curtain” or engaging in think alouds with participants, so 

they can see how to troubleshoot problems or “unexpected behavior” with technology. 

Over the course of the remaining trainings, less hesitation was observed. While 

participants still communicated frustrations experienced in their roles as ITLs, they were 

more likely to stay on task during the sessions and save their tangents for breaks and 
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lunchtime, when commiserating with their peers served to build their trust and relationships 

with one another. A sense of camaraderie developed and fellow ITLs began working with 

their frustrated peers, asking, “How do I assist those teachers who are maybe not at the top 

of the spectrum in terms of technology use and comfortability with learning new 

technologies?” (ITL #27, MMM, Nov ’14). 

By the end of the first year of training, it was clear to the researcher that trust and 

respect had been built within the CoP.  

So, I think just the opportunity to collaborate... that direction is really kind 

of where I think I’ve grown the most. I’m glad I get to sit down with these 

people from a wide range…not just THE specialists or THE teachers in 

this grade level. It’s broader than that...it’s the collaborative piece of being 

able to sit down with people from across the district like we did today in 

the meeting (ITL #27, Interview #1, Nov ’14). 

  

Part of the strength is just having the community to go back to. For 

example, [other ITL] has just been a huge resource, and the [trainer] has 

been a huge resource. And getting to know [another ITL] and some of the 

things that she’s doing in [her] situation versus my situation. Just getting to 

know the pieces of people and the way they teach, and how they’re taking 

back…what they are taking back from ITL…seeing how other schools 

within our district do things…I think that’s the biggest strength of the ITL 

for me (ITL #22, Interview #2, Feb ’15). 

 

I’m ending the year in a good emotional place because the last two 

sessions…especially, the last one…I feel good…It’s been positive. The 

people have been very positive (ITL #10, Interview #3, Apr ’15). 

 

I think that all of us in there have always been kind of selected as leaders 

in our buildings. And so, we’ve been with each other before…like one of 
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the girls was an intern of mine, a couple of years ago…We did talk 

about…sometimes at lunch about how nice it was to be with a small group 

of everybody who’s considered a leader because that professionalism was 

different. It was higher… I am proud to be part of that group because it 

was such a professional group (ITL #12, Interview #3, May ’15).  

 

Research Question 2. The second research question asked, “What types of 

knowledge capital (e.g., human capital, social capital, tangible capital, reputational capital, 

and learning capital) were found in a hybrid CoP?” Using the a priori codes (see Table 6), 

the researcher systematically coded all online Google+ interactions, Monthly Milestone 

Markers, and semi-structured interviews. All five types of knowledge capital were found 

throughout the data. See Table 33 for an overview of the types of knowledge capital by 

data source.  

Table 33. Overview of Knowledge Capital by Data Source 

Data 
Source 

P - Human 
Capital 

S - Social 
Capital 

R - Tangible 
Capital 

C - Reputational 
Capital 

L - Learning 
Capital 

MMM 899 686 840 127 520 

G+ posts 434 478 330 9 132 

Interviews 649 372 412 49 237 
      

Subtotals 1982 1536 1582 185 889 

Total Knowledge Capital Indicators 6174 

 

Human Capital. Human capital deals with motivation, how an individual is inspired 

by, cares about, or has confidence in what they are learning and doing.  Additionally, it 
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deals with the acquisition of new skills and understanding. It looks at information requested, 

received and shared and how it informs the individual’s personal perspective.  Using the a 

priori codes from Table 6, the researcher tallied the instances of human capital found 

across the Monthly Milestone Markers, Google+ online posts, and the participant interviews 

and found 1982 instances of human capital in the data. There were 899 instances 

referenced in the MMM, 434 instances in the Google+ online community, and 649 

instances cited in the participant interviews. These 1982 instances of human capital 

represent 32.10% of the knowledge capital indicators found in the data. 

For an overall impression of the underlying sense of motivation found during this 

study refer back to Figure 4 (p. 131), which shows the word cloud for the quality of 

engagement, and Table 32 (p. 131), which shows the top 10 Negative versus Positive 

Adjectives cited. These adjectives were all coded as instances of human capital. 

The following seven quotes illustrate the motivational aspects of being an ITL, its 

impact on their confidence, and their struggles while working with peers:  

 

Being in the ITL program has inspired me to be a technology leader in my 

grade level and building. I have changed the way I deliver lessons, 

assignments, and assess (ITL #10, MMM, Oct ’14). 

 

I would say that I am more confident in trying because of the ITL 

program. And more willing to share with my peers – both successes and 

failures (ITL #30, MMM, Nov ’14). 

 

I feel I have grown in this area and I am becoming more comfortable in 

this position helping others with the technology integration. I have actively 

engaged and adding to the content of my school’s Google+ community 
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and I have had several teachers tell me that they have begun to use some 

of the resources I posted in our community since our last PD day in 

January (ITL #3, MMM, Feb ’15). 

 

I am more confident with the use of technology in the classroom and feel 

more comfortable trying new things with the students. As the students are 

doing more with the computers, I am still learning how to manage the work 

that they do electronically, new systems of organization (ITL #18, MMM, 

March ’15). 

 

It has helped me be more confident in using tech in the classroom and 

more efficient and effective with the technology I use (ITL #14, MMM, May 

’15). 

 

[I am] more confident using technology. If something goes wrong now, I 

don’t panic. I give suggestions for things to try and ask the students if they 

know about a glitch and how to fix it (ITL #20, MMM, May ’15). 

 

Biggest challenge is time…mine and my fellow teachers. I feel that I could 

be doing a better job at integrating technology with my faculty, but I feel 

they are too stressed to receive the information (ITL #4, MMM, Jan ’15). 

 

The next five quotes focus on the acquisition of new technology skills, specifically 

how it’s impacting a greater awareness of available technology, improving personal 

technology use and offering new ways to implement technology in the classroom: 

 

It has opened my eyes to more possibilities with technology (ITL #16, 

MMM, Nov ’14). 
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I have seen great improvements in my personal use of technology and 

how I interact with my peers regarding technology. I still struggle with 

knowing when and how to integrate [age-specific] technology with my 

students (ITL #1, MMM, Jan ’15). 

 

The ITL program has added to my ability to integrate technology 

effectively by giving me shortcuts and options to choose from, so I can 

decide what fits my class the best. I am not as afraid to try new things and 

am using more technology in preparing for my class (ITL #11, MMM, Feb 

’15). 

 

I have a better understanding on the levels of integrating technology in the 

classroom through the SAMR process. I can identify what resources I am 

substituting with technology and trying to extend their knowledge by 

finding meaningful programs that lead to higher understanding (ITL #15, 

MMM, May ’15). 

 

I haven’t done much leading. I’ve been more of a technology learner than 

a technology leader this year, but I have a lot of ideas that I think I can put 

to use next year (ITL #25, MMM, May ’15). 

 

 The following four quotes highlight the impact on ITL personal views of mentoring 

and leadership, specifically discussing how to help others integrate technology, build their 

confidence with technology, all while staying positive and remaining available and willing: 

 

Several teachers, novice and experienced, are feeling stressed about 

many aspects of their careers. Sometimes, when we suggest one more 

thing, it seems to create more stress, but I’ve learned to start the 

conversation or email with, ‘I think I’ve found something that could make 

your life easier’ (ITL #29, MMM, Oct ’14). 
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Helping teachers feel confident that they can integrate technology 

successfully and not to compare what they are doing with someone else. 

We are all moving forward, and as long as we understand that this is a 

process that will continuously change, we will experience successes. 

Also, to keep in mind that failures provide us with valuable information 

(most of the time) (ITL #5, MMM, Dec ’14). 

 

I don’t feel like I am a true leader yet, but know that we are headed in that 

direction. So many teachers fully integrate technology into most of their 

lessons. I feel that having a good attitude towards integrating technology 

is the biggest thing I can offer others as well as reminding them that 

technology can help them truly assess some students’ abilities (ITL #28, 

MMM, Dec ’14). 

 

I always encourage teachers to use technology and make sure that I 

always answer the phone when they have questions. I make time to have 

students [help] when they have a problem and take care of issues, so 

teachers are more willing to use tech daily knowing that I will do whatever 

I can to help. What helps most is me opening my room up for teachers 

and students that have question and make time for them (ITL #22, MMM, 

Feb ’15). 

 

Social Capital. Social capital deals with relationships and connections with others. It 

speaks to types of relationships and their intensities. It is the human resources and access 

to new people that an individual is afforded through the community. It is the levels of trust 

experienced and the sense of belonging or isolation felt. Using the a priori codes from 

Table 6, the researcher tallied the instances of social capital found across the Monthly 
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Milestone Markers, Google+ online posts, and the participant interviews and found 1536 

instances of social capital in the data. There were 686 instances referenced in the MMM, 

478 instances in the Google+ online community, and 372 instances cited in the participant 

interviews. These 1536 instances of social capital represent 24.88% of the knowledge 

capital indicators found in the data. 

 In an effort to understand the diversity of social capital referenced by the 

participants, the researcher created a list of types of relationships reported by participants. 

From the list, a word cloud and frequency count was generated. Figure 5 shows the word 

cloud representing the social capital referenced by ITLs in the data. 

 

Figure 5. Tangible Capital Word Cloud 

 

 

 

One thousand seven hundred fifty-four types of relationships were sited in the data. 

In general, these relationships fall into one of four main categories: educators, children, ITL 
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related, and other adults. Table 34 shows the top five types of relationships by main 

category and their corresponding frequencies. Educators were referenced 941 different 

times; accounting for 54% of the relationships. Children were referenced 463 different 

times; accounting for 26% of the relationships. ITL related people were referenced 308 

different times; accounting for 18% of the relationships. Other adults were referenced 40 

different times; accounting for the remaining 2% of relationships. 

 

Table 34. Top 5 Types of Relationships by Main Category and Their Frequencies 

Educators Children ITL Related Other Adults 

FRQ Description FRQ Description FRQ Description FRQ Description 

293 teachers 94 students 52 ITLs 4 parents 

55 faculty 1
44 class 33 eMINTS 

Trainer 3 friends 

50 staff 1
9 kids 31 mentor 2 family 

49 colleagues 5 children 24 ITL #20 1 society 

42 others 1 tutors 12 ITL #27 1 Dr. Ruben 
Puentedura 

 

The following two quotes illustrate the social nature of being an ITL, specifically 

through work with colleagues: 

 

I think we all got picked to be part of the eMINTS program because we 

find ourselves naturally in this position at our schools. I find myself wanting 

to help/support my colleagues who struggle with technology, but I also 
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want to challenge them to see what technology is out there and use it. I 

think we gain the authority to challenge, once we have served our 

colleagues with lots of supports. People have to know we care, before we 

can challenge them (ITL #20, Google+ Post, Oct ‘14). 

 

Time is the biggest challenge and offering help without seeming to ‘push’ 

help onto my colleagues. I have tried to watch for opportunities to share 

technologies when colleagues are searching for something to fill a need 

(ITL #19, MMM, Nov ’14). 

 

The next two quotes talk about the importance of trust in developing social 

capital: 

 

Trust is a huge part of feeling safe. I work really hard to remind those I 

mentor that I am not here to evaluate them, but to support and offer and 

share ideas (ITL #5, Google+ Comment, Nov ‘14). 

 

Trust does seem to be the key to many successful teams. It does take 

time to build, but being confident that we are all working toward the same 

goal and communicating effectively provides an environment for building 

trust and strengthening relationship (ITL #5, Google+ Comment, Jan ‘15). 

 

The next two quotes address how representing the needs of others helps 

to build social capital: 

 

My role has been fact finder this year. I know that the teachers want as far 

as tech training is concerned. Teachers have been willing to talk about 

what they want and need (ITL #20, MMM, Apr ’15). 
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This has moved me from someone that everyone knew little about to 

someone that teachers call or drop by and talk about what their needs are 

or what they are struggling with, and [they] look to me for help with the 

situation or as a representative to the administration team (ITL #22, MMM, 

May ’15). 

 

The final two quotes focus on the value of human resources and their importance in 

developing social capital: 

I think there are more human resources that I’ve gotten out of the 

program. And those are really...it’s those people that you can bounce 

things off of that...are just nice to have...plus the relationships (ITL #10, 

MMM, April ‘15). 

I have gained relationships with other teachers in other buildings. As well 

as, how to be more open to my colleagues, so they feel like it is okay to 

come ask me questions (ITL #4, MMM, May ’15). 

 

Tangible Capital. Tangible capital deals primarily with the resources of the 

community. Information, documents, tools, links, blogs, procedures, programs, technology, 

books all contribute to the tangible capital accessible to the individuals by virtue of their 

community membership. Using the a priori codes from Table 6, the researcher tallied the 

instances of tangible capital found across the Monthly Milestone Markers, Google+ online 

posts, and the participant interviews and found 1582 instances of tangible capital in the 

data. There were 840 instances referenced in the MMM, 330 instances in the Google+ 

online community, and 412 instances cited in the participant interviews. These 1582 
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instances of tangible capital represent 25.62% of the knowledge capital indicators found in 

the data. 

In an effort to understand the diversity of tangible capital referenced by the 

participants, the researcher created a list of resources reported by participants. This 

includes data taken from in their online Google+ community, Monthly Milestone Markers, 

and semi-structured interviews. From the list, a word cloud and frequency count was 

generated. Figure 6 shows the Tangible Capital word cloud. Two thousand eight hundred 

and eighty-six resources were sited in the data. Table 35 shows the top 20 resources and 

their corresponding frequencies. With a district rolling out a 1:1 device initiative that has 

grades 3-12 using Chromebooks, it is not surprising that eleven of the top twenty resources 

feature Google tools.  

 

Figure 6. Tangible Capital Word Cloud 
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Table 35. Top 20 Resources and Their Frequencies 

Resource 
Frequency Description 

181 Google+ Community 
171 Google Classroom 
158 technology 
156 Mentoring Matters 
139 Chromebooks 
85 Google Docs 
73 iPads 
72 Google Drive 
68 Google 
58 Twitter 
42 Google Forms 
41 Google Extensions 
40 Google Apps 
39 tweet chats 
34 blogs 
33 Digital Diner 
32 Google Slides 
32 SAMR 
31 Google Hangouts 
29 Bloomboard 

 

The following three quotes show evidence of tangible data as ITLs began leading 

Faculty PD on their campuses: 

 

We have continued our technology club meetings after school every other 

Tuesday. We have met to learn more about Google, how to add apps and 

extensions, how to use Google Docs and Sheets, and how to organize 

and use our Drive (ITL #2, MMM, Nov ’15). 

 

My ‘By Christmas Break’ goal was to hold a Digital Diner session on 

screencasting during December with my faculty. The session had nine 

teachers attend throughout the day, including three teachers who attended 
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a Diner for the first time. We used the video capture features of TechSmith 

Snagit as our platform for the session.   

 

During the session, I modeled how the TechSmith Snagit extension 

worked and showed them the options to save/post them online through 

Google Drive or YouTube. Then teachers were asked to create a practice 

screencast presentation and share it. We also looked briefly at how to 

combine presentations with Educanon and add assessment questions 

throughout their videos.  

 

My original goal with the session was to teach the teachers how to create 

brief screencast presentations, which could be used to assist absent 

students in getting caught up or to facilitate learning opportunities during 

snow days. (This was why the Diner treat for this session was snow 

cones). However, throughout the day, teachers continued to offer great 

ideas of ways screencasts could help their students that went way beyond 

helping students to stay caught up. Among their ideas, were to allow 

students who master content earlier than their peers to create screencasts 

of concepts and to have students who serve as tutors in a new peer 

tutoring program [on campus] to develop them for the students they are 

assisting.  

 

Another great idea that came out during the day was to use screencasting 

as a parent involvement piece. Teachers who create these screencasts 

and post them online to help our parents to ‘learn’ the content their 

students are working with in class each day. This could put parents in a 

better position to assist, and also to have a clearer picture of what their 

students are learning (ITL #27, Google+ Post, Jan ‘15). 
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My “By Christmas Break” goal was to teach my faculty something 

technology related. I have done this. I taught my faculty how to load their 

profile picture into Bloomboard, as well as upload an artifact. I also 

showed them how to add the One-Click Timer extension and how to add 

pictures to a folder on Google Drive from their phone or computer. We 

also briefly talked about becoming a Google+ member and the benefits of 

this. I also created a handout for them to be able to look at and/or use 

later (ITL #4, Google+ Post, Jan ‘15). 

 

 The following five quotes show evidence of tangible data as ITLs began 

integrating more new technology with students: 

 

I use [technology] consistently throughout the day, but would like it to be 

more effective. I use Chromebooks most of the day and students are 

becoming more comfortable with the different applications on Drive. I am 

more comfortable and consider the use of technology first when planning 

lessons (ITL #18, MMM, Oct ’14). 

 

The ITL program has introduced me to several new technologies. I now do 

most of my lesson planning, implementation and administrative work on 

the Chromebook. Very little is done in Microsoft products (ITL #19, MMM, 

Oct ’14). 

 

I use Google Classroom everyday. Our assignments vary from substitution 

to redefinition activities. I have been reflecting and analyzing planned 

activities using SAMR. This has helped me push my activities towards 

authentic learning experiences (ITL #12, MMM, Dec ’14). 

 

My classroom is virtually paperless. I have been using Google Classroom, 

Edcite, and Scootpad regularly. The student-led conferences next week 
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will be 100% digital. The biggest challenge is sifting through all of the 

possibilities (ITL #10, MMM, Jan ’15). 

 

Google Classroom has been a success. I also have incorporated Google+ 

with my students. They had an assignment where they had to go into 

Google+ and answer questions about a poem, read responses from other 

students and respond, and ask more questions. I wouldn’t have done this 

had I not participated in a Google+ community with ITL. It worked out – the 

students enjoyed it (ITL #26, MMM, May ’15). 

 

 The following four quotes show evidence of tangible data as ITLs use new 

instructional resources learned through their CoP: 

 

I feel that [the ITL CoP] has given me a lot of resources to add to my 

classes. I not only use the extensions to enhance student learning, but I 

have found really great resources that helps explain learning disabilities to 

general education teachers (ITL #28, MMM, May ’15). 

 

This program has given me tools to research, but it allows me to go 

deeper in finding more resources. The only way to see if a resource is 

effective is through exploring and practice. With a Chromebook and iPad, I 

can research at home (ITL #15, MMM, May ’15). 

 

I was not aware of the Google+ community prior to the ITL program, and 

am now [using it to glean] information on a regular basis (ITL #6, MMM, 

May ’15). 

 

The biggest impact the program had for me in reference to resources is 

the use of Twitter for ideas. I would never have thought to ‘follow’ 
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someone on Twitter whose sole purpose was to share ideas (ITL #24, 

MMM, May ’15). 

 

Reputational Capital. Reputational capital deals specifically with the “ITL 

Community” and what it means to be part of this group. It is the status afforded to an 

individual through this membership.  Using the a priori codes from Table 6, the researcher 

tallied the instances of reputational capital found across the Monthly Milestone Markers, 

Google+ online posts, and the participant interviews and found 185 instances of 

reputational capital in the data. There were 127 instances referenced in the MMM, 9 

instances in the Google+ online community, and 49 instances cited in the participant 

interviews. These 185 instances of tangible capital represent 3.00% of the knowledge 

capital indicators found in the data. 

The following five quotes illustrate reputational capital that had a personal impact on 

the ITLs: 

ITL program has been very effective in adding technology to my 

classroom. Without the knowledge to do this, it would have been harder 

for me to implement it in my room (ITL #4, MMM, Nov ’14). 

 

The community has helped to build my PLN because it allows me to 

communicate with peers all over the district.  I now have a community I 

can go to for support (ITL #1, MMM, Dec ’14). 

 

The ITL program has been very successful because I see that I am not 

alone in this process and have learned from others (ITL #26, MMM, Dec 

’14). 
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Through [the trainer], eMINTS, and especially our Google+ community, I 

get information quickly from a range of people that provide excellent 

resources. I also have access to many people in the district that I’d have 

never met, but because of this program I connected with them and get to 

have feedback and a stronger PLN (ITL #22, MMM, May ’15). 

 

People started coming to me and I began to take more initiative to learn if I 

didn’t know how to use something (ITL #18, MMM, May ’15). 

 

The next seven quotes speak to the reputational capital that resulted as the role of the ITL 

becoming more clearly defined: 

 

 My role has been to be a sounding board and ‘go to’ person for general 

questions mainly about Google, but other tools as well to help facilitate 

opportunities for students to share their learning through technology (ITL 

#29, MMM, Nov ’14). 

 

Those who know what my role is use me, and if I don’t know the answers, 

I work to help find [them] (ITL #13, MMM, Jan ’15). 

 

I am a ‘go to’ person for technology help. I am always helping others with 

the usage of technology (ITL #9, MMM, Mar ’15). 

 

Everyone pretty much knows they can come ask me if they have any 

questions about tech after being in this program (ITL #8, MMM, May ’15). 

 

I feel that after our January PD day, teachers are really beginning to see 

me as the ITL and they are coming to me for help more than they were at 

the beginning of the year (ITL #3, MMM, Feb ’15). 
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It has solidified my leadership in technology and strengthened my ability to 

lead! (ITL #14, MMM, May ’15). 

 

I think teachers and admin demonstrate they can rely on me for support 

and guidance when necessary (ITL #5, MMM, Feb ’15). 

 

The next two quotes look at reputational capital in terms of its district-wide impact: 

I’m really trying to incorporate more technology into my reading and math 

lessons to prepare the students for the PARCC test in March. I developed 

a series of lessons that incorporated more tech into my reading unit that 

the district provided me…some teachers from another elementary school 

came to observe me teach that series of lessons (ITL #7, MMM, Dec ’14). 

 

I went to another [school] the other day and many of the rubrics, logs, etc. 

were the ones I developed and shared. It is very good for your ego to see 

others using your work! (ITL #20, MMM, Jan ’15). 

 

The last two quotes address reputational capital in terms of the challenges faced by the 

ITLs due to lack of exposure, or campus-wide awareness, of the ITL role: 

 

I am trying to send out email, forms, and meet with individual teachers, but 

the building as a whole has not embraced that I am available to them 

regardless of my efforts (ITL #6, MMM, Oct ’14). 

 

I have been successful with my grade level teachers. We are constantly 

finding innovative ways to integrate technology. However, few other 

teachers are even aware that our building has an ITL (ITL #10, MMM, Jan 

’15). 
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Learning Capital. Learning capital deals with what is gained by the ITLs through 

changing perspectives and practices. It can be seen when there is a transfer of knowledge 

acquired through community membership. Using the a priori codes from (see Table 6), the 

researcher tallied the instances of learning capital found across the Monthly Milestone 

Markers, Google+ online posts, and the participant interviews and found 889 instances of 

learning capital in the data. There were 520 instances referenced in the MMM, 132 

instances in the Google+ online community, and 237 instances cited in the participant 

interviews. These 889 instances of tangible capital represent 14.40% of the knowledge 

capital indicators found in the data. 

The following four quotes demonstrate learning capital in terms of personal 

revelations: 

 

I am getting more comfortable handing the device to a student and letting 

them ‘figure it out’ without me sitting beside them and walking them 

through it because they can do more than I ever would’ve thought (ITL #6, 

MMM, Apr ’15). 

 

[ITL] has impacted my technology integration significantly. I have learned 

so much about how to involve my students with technology that is 

engaging to them and not just a replacement for something we were 

already doing. Also, it has helped me be more knowledgeable so that I 

can better help my colleagues (ITL #4, MMM, May ’15) 

 

For me as a technology support person, this statement translates into 

allowing teachers to learn at their own pace and in their own style; 

providing them time to ‘play’ with a program or give them step-by-step 

instruction (if that is their need); serving as a link among learners sharing 
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what one has discovered with the others thus recognizing their 

contributions; extending my own expertise demonstrating my desire and 

need to remain flexible and adaptable as technology changes; etc. It also 

serves to help me keep in mind that teachers have ideas as to how they 

want to use technology in the classroom though they may not know what 

software or Internet-based programs are available or best fit what they 

want to accomplish (ITL #5, Google+ Post, Jan ‘15). 

 

It has made me more thoughtful about the use of technology in my 

instruction and with student activities. The SAMR model challenged me to 

look at my use of technology in my classroom (ITL #10, MMM, May ’15). 

 

The next four quotes represent learning capital dealing with student-related revelations: 

 

I feel that when my students see me struggle, it makes them more ok with 

taking risks (ITL #20, MMM, Nov ’14). 

 

My students are able to use the technology better this year and I think it is 

because of the amount of time they have had with technology in their 

hands (ITL #3, MMM, Dec ’14). 

 

[The CoP] has given my students many new ways to show their thinking 

and experiment with the new ideas they are learning (ITL #2, MMM, May 

’15). 

 

The biggest impact this [program] has made on my view of learning is that 

the kids can direct their own learning using tech. The kids are much more 

aware of how to use the devices and are willing to try new things without 

much modeling and it has allowed me to really jump right in (ITL #8, 

MMM, May ’15). 
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The final four quotes reflect learning capital in terms of the impact on mentoring and 

leadership: 

I think one thing that stands out most to me about mentoring is 

establishing emotional safety. Just as our students need an emotionally 

safe place to learn, so do those that we are mentoring. My mentors that I 

have had professionally have always welcomed questions, no matter how 

obvious the answer and I will always be grateful for that. I hope to extend 

that to those I mentor as well (ITL #9, Google+ Post, Nov ‘14). 

  

I have realized that as ITL it doesn’t matter what I know if I can’t share it 

with others in a non-threatening way (ITL #29, MMM, Dec ’15). 

 

Reinforced that technology is a tool…that learning can now occur in forms 

that were not possible before, but that old forms are not necessarily ones 

that ‘need’ to be replaced (ITL #5, MMM, May ’15). 

 

This has helped me be a better listener to what teachers need, and to 

show teachers that I am willing to listen and do what I can to help them be 

more effective and efficient in their own classrooms by providing 

individualized PD to meet their needs (ITL #22, MMM, May ’15) 

 



 149 

Research Question 3. The third research question asked, “Does teacher efficacy 

influence participation in the online component of a hybrid CoP?” To answer this research 

question, a multi-step analysis is required. In order to measure the teaching efficacy of the 

participants, each participant completed a pretest/posttest, which included the Teachers’ 

Sense of Efficacy Scale (TSES) (Tschannen-Moran & Woolfolk Hoy, 2001). From these 

data, basic descriptives, reliability information, and factor analysis were determined for both 

the pretest and posttest according to the instructions in the TSES scoring guide. Next, a 

test of repeated measures was run to determine if participants’ teacher efficacy scores 

changed as a result of participation in the hybrid CoP. Finally, the teacher efficacy results 

on the pretest and posttest were run against each participant’s total participation in the 

online Google+ community to determine whether a significant correlation exists between 

teacher efficacy and participation for this study. 

Evaluating TSES Results Using the Scoring Guide. According to the scoring 

guide for the TSES, the designers reported “consistently finding three moderately 

correlated factors: Efficacy in Student Engagement, Efficacy in Instructional Practices, and 

Efficacy in Classroom Management” (Tschannen-Moran & Woolfolk Hoy, 2001) with some 

variation depending on whether participants are given the full 24-item scale or the 12-item 

short scale. For the purposes of this study, the researcher used the 12-item short scale.  

 Following the directions for scoring the TSES provided by its creators (Tschannen-

Moran & Woolfolk Hoy, 2001), the researcher conducted a factor analysis of the data 

collected using SPSS, predictive analytic software with the method of factor extraction set 

for Principal Components to be analyzed using a correlational matrix and to extract factors 

with Eigenvalues over 1. The results for the pretest data indicated three factors, which was 
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in keeping with the results indicated in the TSES scoring guide. The determinant for the 

pretest was below the normal range at .000001898, raising potential issues with 

multicollinearity. According to Field (2005), the determinant in a factor analysis should be 

higher than .00001. The measure of sampling adequacy or KMO for the pretest was good 

at .779. Field (2005) notes that, “Kaiser recommends a bare minimum of .5 and that values 

between .5 and .7 are mediocre, values between .7 and .8 are good, values between .8 

and .9 are great and values above .9 are superb” (pp. 649-650).  Another potential factor 

impacting the outcome of this factor analysis may have been the small sample size. 

According to Field (2005), “The reliability of factor analysis is dependent on sample size. 

The common rule is to suggest that a researcher has at least 10-15 participants per 

variable.”  The pretest only collected data from thirty-one participants. Ideally, with a 12-

item instrument, you would have 120 to 180 participants. 

 In the posttest data, the researcher also found three factors, also in keeping with the 

results indicated in the TSES scoring guide. The determinant looked good at .00005717. 

The KMO was good at .722. All in all, the posttest data aligned with what was described in 

the TSES scoring guide. See Appendix O for the complete TSES Pretest and Posttest 

Factor Analysis Statistics. 

 After running a factor analysis to determine factor loading, the researcher computed 

unweighted means of the items that load on each of the factors as instructed in the TSES 

scoring guide. Table 36 shows the mean and reliability comparisons for the TSES on both 

the pretest and posttest administrations. This was done for both the pretest and posttest. 

For the factor Efficacy in Student Engagement, the unweighted means were 7.492 (SD 

1.0216) for the pretest and 7.267 (SD .9542) for the posttest. For the factor Efficacy in 
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Instructional Strategies, the unweighted means were 7.798 (SD .8860) for the pretest and 

8.069 (SD .8861) for the posttest. For the factor Efficacy in Classroom Management, the 

unweighted means were 7.935 (SD 1.1011) for the pretest and 7.966 (SD .8230) for the 

posttest. 

Table 36. Mean and Reliabilities comparisons for TSES 

 
Pretest 

Mean 

Pretest 

SD 

Pretest 

alpha 

 Posttest 

Mean 

Posttest 

SD 

Posttest 

alpha 

TSES 7.8 .89 .92  7.8 .74 .86 

Engagement 7.5 1.0 .82  7.3 .95 .55 

Instruction 7.8 .89 .89  8.1 .89 .89 

Management 7.9 1.1 .87  8.0 .82 .84 

  

 Finally, the researcher completed reliability analysis of the pretest and posttest data 

to compare against the data provided in the scoring guide for the original TSES instrument. 

The researcher found the following reliabilities for the TSES pretest: TSES  

alpha = .922, Engagement alpha = .824, Instruction alpha = .893, and Management alpha = 

.873.  For the TSES posttest: TSES alpha = .861, Engagement alpha = .550, Instruction 

alpha = .892, and Management alpha = .839. 

 The following reliabilities were reported (Tschannen-Moran & Woolfolk Hoy, 2001) in 

the scoring guide for the original instrument: TSES alpha = .90, Engagement alpha = .81, 

Instruction alpha = .86, and Management alpha = .86. 

Test of Repeated Measures. Before examining the results for the TSES, the 

assumptions for t-tests were examined, and because the data were measured could be 

considered interval, a non-parametric test for repeated measures was required. The 
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Wilcoxon test (p < .05) was run comparing the pretest data to the posttest data (both on a 

question-by-question basis, and an overall basis). Table 37 shows the test statistics for the 

Wilcoxon Signed Ranks test. The test statistics showed p values over .05 for all variables, 

indicating that the change in ratings from the pretest to posttest was not significantly 

different. Consequently, it is concluded that the participant self-ratings of teacher efficacy 

did not change significantly over the course of the study.  

Table 37. Wilcoxon Signed Ranks - Test Statistics 

Test Statisticsa 

 TE_Post_1 - 
TE_Pre_1 

TE_Post_2 - 
TE_Pre_2 

TE_Post_3 - 
TE_Pre_3 

TE_Post_4 - 
TE_Pre_4 

TE_Post_5 - 
TE_Pre_5 

TE_Post_6 
- TE_Pre_6 

Z -.613b -.785b -.394b -1.253b -.900b -1.163b 

Asymp. Sig. (2-
tailed) 

.540 .432 .694 .210 .368 .245 

 

Test Statisticsa 

 TE_Post_7 - 
TE_Pre_7 

TE_Post_8 - 
TE_Pre_8 

TE_Post_9 - 
TE_Pre_9 

TE_Post_10 
- TE_Pre_10 

TE_Post_11 
- TE_Pre_11 

TE_Post_12 
- TE_Pre_12 

Z .000c -.474d -.676d -1.604d -1.584b -.914d 
Asymp. Sig. (2-
tailed) 

1.000 .635 .499 .109 .113 .361 

a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 
c. The sum of negative ranks equals the sum of positive ranks. 
d. Based on negative ranks. 

 

Test Statisticsa 

 TSESPostAllMean - 
TSESPreAllMean 

Z -1.071b 
Asymp. Sig. (2-tailed) .284 

a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 



 153 

Correlational Analysis. Prior to performing correlational analysis between teacher 

efficacy and participation in the online Google+ community, the assumptions of linearity, 

normality, and independence of observations were examined. A Shapiro=Wilk’s test (p > 

.05) Shapiro & Wilk, 1965; Razali & Wah, 2011) and a visual inspection of the histograms, 

normal Q-Q plots and boxplots failed to show that the data for the total number of 

interactions in the Google+ community was approximately normally distributed, with a 

skewness of 1.707 (SE = .421) and a kurtosis of 3.170 (SE = .821) (Cramer, 1998; Cramer 

& Howitt, 2004; Doane & Seward, 2011).  As a result, the non-parametric procedure for 

calculating the Spearman Rank Order correlation coefficient was used. Table 38 shows the 

Spearman Rho correlations. Teacher efficacy on the pretest did not correlate significantly 

with participation in the Google+ community, r = -.285, n= 31, p = .12. Teacher efficacy on 

the posttest also did not correlate significantly with participation in the Google+ community, 

r = -.323, n= 29, p = .09. 

Table 38. Nonparametric Correlations 

Correlations 

 TtlNumIntrctns 
TSESPreAll

Mean 
TSESPostAll

Mean 
Spearman's rho TtlNumIntrctns Correlation 

Coefficient 1.000 -.285 -.323 

Sig. (2-tailed) . .120 .087 
N 31 31 29 

TSESPreAllMean Correlation 
Coefficient -.285 1.000 .633** 

Sig. (2-tailed) .120 . .000 
N 31 31 29 

TSESPostAllMean Correlation 
Coefficient -.323 .633** 1.000 

Sig. (2-tailed) .087 .000 . 
N 29 29 29 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Research Question 4. The fourth research question asked, “How does participation 

in a hybrid CoP impact teachers’ technology integration and the development of their 

technology leadership ability?” To answer this research question both a qualitative and 

quantitative approach were adopted. To address the impact of participation in this hybrid 

CoP on teachers’ technology integration and leadership - more specifically technology 

integration, teacher leadership, access to resources, and views of learning, the researcher 

used a bottom-up, open coding approach of all online Google+ interactions, Monthly 

Milestone Markers, and semi-structured interviews. Further, to specifically address the 

development of teacher leadership ability, the researcher collected data using the 

Technology Integration Leadership Behavior subscale (TILB) (Marzano, Water, & McNulty, 

2005). Then, the researcher employed a test of repeated measures to determine whether 

technology leadership behavior changed as a result of participation in the hybrid CoP. 

Results of Bottom-up, Open-Coding – Impact of CoP. The Innovative Teacher 

Leader training was designed by eMINTS trainers to assist the ITLs in both building their 

own professional learning network (PLN) and in helping others to foster the growth of their 

PLN. Additionally, the program was tasked with helping ITLs develop expertise in Google 

Apps for Education (GAFE), and the use of Chromebooks and iPads (where appropriate). 

Further, the program aimed at demonstrating how the ITLs could develop short technical 

training and job supports, which would in turn allow them to provide guidance in the area of 

technology integration on their campuses. With these goals in mind, the following findings 

highlight the program impact across the four keys areas of technology integration, teacher 

leadership, access to resources and views of learning. The overall strengths of the program 

are reported, and then are followed by the constraints of the program. 
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 The ITLs were required to complete monthly self-reports, in which they were asked 

to provide personal examples of technology integration and innovative teacher leader 

behavior, and where they were asked to rate themselves on their participation integrating 

technology and serving as an “Innovative Teacher Leader” on their campus. Additionally, 

the researcher met regularly with the core group of ITL interviewees to discuss their 

progress throughout the initial year of the ITL program. Finally, the final monthly self-report 

was designed to provide a comprehensive look at the impact of the ITL program across the 

four keys areas and to afford each ITL the opportunity to offer suggestions for future needs, 

growth and improvement (See Appendices I and J for detailed Monthly Milestone Marker 

protocols). 
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Impact on Technology Integration. When considering the impact of the ITL program 

on technology integration, the researcher explored both how the program impacted the 

ITLs’ personal use of technology while working with students and how they helped their 

peers on their campus integrate technology with their students. Data showed that ITLs 

spent considerable time working on developing personal knowledge and experience with 

Google Tools, such as Drive (which features a host of online tools such as Docs, Sheets, 

Slides, and Forms), Sites, Calendar, Email, Hangouts, Classroom, Books, and various 

Chrome apps and extensions. Additionally, they spent time both integrating these tools into 

their instruction and teaching peers how to effectively use and integrate them into their 

teaching practices as well. 

Implementing Technology with Students. The following nine quotes highlight 

how the ITL program has changed the way and regularity with which technology is 

being used in the classroom. They demonstrate a positive impact on participants’ 

technology integration. Students are using technology to drive their own learning and 

to help teachers in other classes better integrate the technology in their instruction. 

The new technology resources are seeing greater integration, improving efficacy and 

engagement with students. The technology is becoming more integral to learning and 

helping expand learning on a global scale. 

 

“I’ve integrated Google Classrooms into my everyday routine with my kids 

instead of using Edmodo. So much easier!” (ITL #7, MMM, October ‘14). 

 

Technology is fully integrated on a daily basis in my classroom. I am 

always seeking to integrate new technology into my class. The ITL 
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program has helped me to grow my toolbox. I am more open to pushing 

myself and trying new things (ITL #23, MMM, March ‘15).  

I have really taken off with the technology integration. Last year, I did a 

little bit, but I have used technology every day this year, at least for part of 

each class (ITL #21, MMM, May ‘15). 

My [younger] students worked in small groups using iPads to take pictures 

of themselves acting out positional words. The students were completely 

in charge of this project. They had to take turns using the iPads to 

complete the project. We then emailed the pictures to my email and 

created a display in the hall to show others our project (ITL #1, MMM, 

December ‘14). 

 

And so one of the things I’ve really started using is Flubaroo because it 

gives me the chance to really test students’ knowledge and give them 

feedback immediately - for 120 students that wouldn’t normally have that 

automatic feedback. So, we do a lot of pre- versus post- tests, and that 

gives them more data. And they’re able to grow more from that. So, that’s 

one of the things that have been a real change in my classroom (ITL #22, 

MMM, February ‘15). 

 

I’ve been working with students in my class, specifically to be able to go 

back to their [core] classrooms. And so, that would be where my biggest 

change would be is that I’m specifically telling students, ‘Here’s what you 

do...A, B, and C.’ And then, we’ve worked on creating anchor charts, so 

they can share with their classroom teachers. And so, that’s more of a 

student-owned learning process with integration within my classroom; as 

well as them taking that back to their own classrooms (ITL #22, MMM, 

November ‘14). 
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I think it’s become more of a way to facilitate instruction instead of just a 

tool. Does that make sense? Like, in the past, we’ve emailed. We’ve 

shared documents. But now, in the morning, they come in. They go to 

Google Classroom...all of their morning work assignments are there. That 

includes links to online science labs. That includes CNN Student News. 

They go blog about it. So, as they’re all working, I work one-on-

one...whatever I need to do...some focus lessons or focus work with one 

kid. But then, I’m also...I can give that kid attention, but kind of peruse 

what [the other students] blog...what they’re saying. And so, then, when I 

get back...when we get done and we have a conversation, I’m ready to go. 

I just feel like my time is more efficient. That they can...the differentiation 

comes within [them]...like how quickly they do something. Do they need to 

watch CNN News three times to catch something? You know, do they 

need to do the science lab a couple of times? They’re getting to 

differentiate themselves (ITL #12, MMM, November ‘14). 

 

Lately, I’ve kind of been playing with the Mystery Hangout. And we did one 

about two weeks ago with a class in Sweden. And then, we did another 

one with a class in Argentina on Tuesday, which was nice (ITL #27,MMM,  

May ‘15). 

 

Helping Others Integrate Technology. The following six quotes highlight how ITLs 

have been working with their peers to share new technology, share resources; provide 

technology support and help increase technology integration across all subject areas. They 

demonstrate a positive impact on the development of participants’ leadership ability. 

 

When a department was at a crossroads, I was able to step in and assist. 

They were asked to require their students to do more writing assignments. 

They were unsure of how this would work, because our student printing 
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capabilities are not great in our building right now. I suggested Google 

Classroom. We scheduled a time for me to show them the basics. After 

that block of time, they asked me to meet with them again, later in the day. 

They were excited about this option and planned to use it with a book 

assessment on the following day. When support was needed on the day of 

implementation, I was able to assist them as well (ITL #19, MMM, October 

‘14). 

 

Well, somebody emailed the other day and said, ‘I’m trying to get Edmodo 

setup for my class.’ And I emailed her back and said, ‘Try Google 

Classrooms. It’s way easier….because I’ve used both.’ And she saw me 

at the end of the day and she goes, ‘Oh my gosh, it’s like you don’t hardly 

have to do anything.’ and I’m going, ‘Yeah, you basically just tell it what to 

do (ITL #21, MMM, November ‘14) 

 

I’ve already set up a Google Classroom just because I like the platform 

where all the teachers were students, and I get to assign work. So, they 

can say, ‘Well, I want to see how this looks on the student side.’ So, I can 

assign them a five-question quiz, and they can actually see and feel how it 

works before they try to integrate that (ITL #22, MMM, November ‘14). 

I created a resource for my colleagues to use in order to teach their 

students life skills such as days of the week, counting, sight words, etc. 

(ITL #1, MMM, January ‘15). 

I have integrated some Google Tools into my teaching in the past month. I 

began using only Google Chrome and love the toolbar and have used 

some of the extensions. I have started using Google Drive and created 

some Google Docs to share with my colleagues to create spreadsheets 

for our intervention sorting and ELD student sorting (ITL #2, MMM, 

October ‘14). 
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I do something with my [Instructional Facilitators (IFs)] once a week now, 

which I just love. That’s where we can kind of redirect sometimes. Maybe 

there’s something that the math department needs that’s more tech 

oriented. Maybe that’s something that I can jump in and assist with, or 

maybe there’s something that’s not so techie that somebody brings to me 

that we can kind of share. And that’s become a community of practice for 

me that I think is...the importance of that, I think, is an outgrowth of being 

a part of ITL (ITL #27, MMM, February ‘15). 

 

Impact on Teacher Leadership. When exploring the impact of the ITL program on 

teacher leadership, the two key areas considered were informal and formal efforts at 

leadership. Data indicated that informal meetings with peers, before school, during breaks, 

at lunch or as a natural part of team planning were likely the easiest, most natural method 

for new teacher leaders to share their knowledge or new found resources.  

Informal Teacher Leadership. The following twelve quotes highlight how these 

informal methods often featured access to a “jack-of-all-trades” type tech resources; 

informal drop-in times for tech assistant; one-on-one “just in time” learning; access to 

resources through email or word of mouth; and the sharing of newly created or curated 

resources compiled by ITLs for public consumption. They demonstrate a positive impact on 

the development of participants’ leadership ability. 

I help with all new technology in our building! Including fixing, instruction, 

introducing and setting up. I feel like I am the tech guy all wrapped into 

one (ITL #16, MMM, October ‘14). 
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Instead of being that person who everybody comes to, ‘Can you fix this? 

Do you have this?’ Now, I’m reaching out and saying, ‘What do you need? 

What do you already know?’ Trying to kind of help plan where we’re going 

to go from here on the professional development (ITL #12, MMM, 

November ‘14). 

 

I offer tech days where teachers can drop-in during their plan time and I 

will help them with whatever technology needs they have. I’ve established 

a good rapport with them and they know if I don’t know the answer, I will 

find it (ITL #29, MMM, October ‘14). 

The past month I held a “What can I help you with?” informal technology 

help hour after school for peers who had questions and problems with 

technology in their classrooms (ITL #13, MMM, January ‘15). 

Most of my interactions with staff are on a one-on-one level. I have helped 

teachers set up their Google Classrooms (ITL #15, MMM, November ‘14). 

My role has been to help teachers with any technology issues they have 

had this year. They either email or text me or ask me in person to tell me 

what they need help with and we decide on a time to meet, so I can help 

them (ITL #3, MMM, March ‘15). 

 

I prefer at my building level to go grade level by grade level and then 

teacher-by-teacher. Because I have one grade level where I have four 

teachers...two of them are through the roof technology...one is just trying 

to get to retirement, but she knows she has to...and it’s not that she 

doesn’t want to...it’s just she doesn’t want to invest too much time in it. 

But, it also takes her a long time to grasp it, and she gets frustrated very 

easily. So, I can’t have her in a whole group where people are just clicking 

as fast as I can tell them (ITL #5, MMM, April ‘15). 
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On the 29th of September, I said, ‘Hey, come down, it’s International 

Coffee Day. We’ve got to celebrate this. Come have a nice hot cup of 

coffee on your prep hour. Have a slice of coffee cake. Here, fill out this 

survey.’ And that helped to drive some of the decisions I have 

made...that’s one of the ways to identify needs of what people know how 

to do or what they want to know how to do (ITL #27, MMM, November 

‘14). 

I am in the process of creating a staff and student technology web page. It 

will include information, tips, and short videos about different technologies 

being utilized in my building (ITL #19, MMM, January ‘15). 

I’m using email now, or word of mouth - meeting a person in the hall or 

whatever - just different ways of saying, ‘Please use this’ or “I found this 

great thing. Try it out. See if you like it. It might be good for you.’ You 

know, just offering things up other than, ‘You have to do this’ (ITL #21, 

MMM, February ‘15). 

I used screenshots to create a tutorial about how to log in and take 

attendance using our district’s program. I also created a video tutorial to 

teach how to make contact groups in email (ITL #1, MMM, March ‘15). 

I have been sending out those tutorials that we made at ITL [training #3]. 

So, I’ve been sending one out a week (ITL #8, MMM, April ‘15). 
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Formal Teacher Leadership. The following eight quotes highlight how ITLs found fun 

and creative ways to lead on their campuses in more formal settings. Their efforts included: 

monthly offerings of Digital Diners or Tech Tuesdays, formal training during teacher 

planning time or after school for PD credit in technology; Lunch ‘n Learn lunchtime learning 

opportunities; faculty PD opportunities provided during weekly staff meetings or at the 

beginning of the semester teacher work days; the ability to have assistance teaching, co-

teaching, with integration support or modeling; and even the formation of a technology club 

for teachers. They demonstrate a positive impact on the development of participants’ 

leadership ability. 

I do a thing called Digital Diner. And I actually wear an apron all day long, 

just as a nice reminder when I see teachers in the hall, ‘Hey, it’s 

happening.’ But the way that the Digital Diner for teachers works is that 

they go...they can sign up for it ahead of time. I usually advertise it about 

two weeks before and they get a half hour technology credit...a 

professional development credit for it.  

 

We start each session about 10 minutes after the start of an hour, so they 

kind of have time to get done with their class and sort of ease on over to 

where we hold the sessions. And then, they last for about 30 minutes, and 

then there’s about 10 minutes at the end. I use what’s called the triangle 

model...and basically, the pieces are...there’s some direct instruction, up 

at the top. There’s some ‘We do this together.’ And then, what I like to call 

‘playtime’...it’s time where we just go...go work with the app, and that’s 

usually the last fifteen minutes of our session, ‘Go try out some of these 

features, and then, if you have questions we can deal with them’ I really 

focus in those trainings on not making it...I don’t talk for 30 minutes, ‘Good 

luck with that.’ That’s not our model…The way we learn is we play.  
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And I always leave the door open at the end of the sessions and say, 

‘Hey, if there’s something we’ve gone over today...’ You can come up to 

me and say, ‘What was that? You know, can you show me that again?’ I 

really have an open-door policy, and that leads to a lot of informal 

opportunities from there on out, where teachers just pop by on their prep 

hour because they feel comfortable...I really try to come alongside the 

teachers - meet them where they’re at, and often that will lead to co-

teaching opportunities (ITL #27, Interview #1, November ‘14). 

 

So, Tech Tuesdays are after school. They’re voluntary, but we have to 

have X amount of technology hours and for a lot of our teachers...our core 

teachers, they get their content area time, but for professional 

development, they may not get much technology time. So, this is a way 

that they can come and get...depending on the time...up to an hour of 

professional development….I do Tech Tuesdays, which is the first 

Tuesday of every month. What I’ve started is for the most part a rotational 

Tech Tuesday. And so, you can pick from three or four different [topics]. 

So, sometimes, there’ll be a 30-minute class, with two or three different 

options. And sometimes, it’s fifteen-minute classes. And Flubaroo started 

out as a 15-minute class and then the next month, it rolled into a 30-

minute class. And one of the other teachers who had just started using it 

came in and did that 15 minutes. And I just supported her with that and 

saw it and supported a couple of others before I actually even used it (ITL 

#22, Interview #2, February ‘15). 

I have been teaching at Lunch ‘n Learn. It has been successful because it 

has been successful because it is during lunch, so people can eat and 

learn (ITL #20, MMM, December ‘14). 

I have led a PD opportunity to teach how to use the Front Row ed math 

program. This math program has shown positive results in my classroom. 
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More grades have adopted the program, and I have given one-on-one 

walk throughs with the program (ITL #15, MMM, January ‘15). 

I just taught two one-hour sessions for our faculty. I did an hour on Google 

Apps and Extensions and another hour on using one iPad in the 

classroom (ITL # 17, MMM, January ‘15).  

I feel that after our January PD day, teachers are really beginning to see 

me as the ITL and they are coming to me for help more than they were at 

the beginning of the year. I [helped] teachers with the following: Setting up 

their Google Drive, teaching Docs, Sheets, Slides, Calendar, Email and 

Google+ (ITL #3, MMM, February ‘15). 
 

I feel like I’m listening better to our needs. And then, I feel like there’s just 

been a huge acceptance by being able to go into classrooms. And that 

being an expectation of me being allowed into classrooms to help teach. 

I’m just another support person for technology. Um, and I’m there to co-

teach, to help teach, or even just to present a lesson and the regular 

classroom teacher to be in support. And so, for some teachers, that’s very 

comforting for them...to just be able to side down and learn while I’m 

teaching. And so, they can look, they can see, and they can watch me 

troubleshoot. And, I will go over very basic, specific troubleshooting, so 

they can reinforce that later when they need to (ITL #22, MMM, November 

‘14). 
 

I began a technology club for the teachers at my school and have helped 

many teachers with technology issues and advice. I have also begun 

creating a website for teachers to use with various technology resources 

(ITL #2, MMM, May ‘15). 
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Impact on Access to Resources. The following six quotes highlight the impact of the 

ITL program on access to resources. They indirectly demonstrate a positive impact on 

participants’ technology integration. Data showed the program introduced ITLs to new 

resources they would not have previously been exposed to or even considered; the 

program taught them more focused avenues for continuing to find effective resources on 

their own; the program increased access to resources which led to increased confidence 

with these resources, which in turn, led to the increased use of these resources; ITLs 

reported being better informed about Google Apps for Education (GAFE); ITLs additionally 

reported an increased sense that the resources being shared were relevant to them and 

their students, which seemed to further bolster confidence; and finally the ITL program 

helped ITLs grow their PLNs, specifically improving their awareness of the human 

resources available to them within their district. 

 

I think that a lot of the things that I’ve learned this year I would have never 

known [were] there, and our building would never have known either. So, 

it’s just really opened up the door to lots of different technologies. I think 

before people were really reluctant to use it, but now that we have so 

much more technology, and more people that know about how to use it; 

people are more willing to actually try it (ITL #8, Interview #2, February 

‘15). 

I’m more aware of resources and different ways to use those resources 

(ITL #9, MMM, May ‘15). 

I’m aware of the resources that are out there now, when I wasn’t before. 

And now, I’m not afraid to try them. Like, I hadn’t looked at Padlet in a 

couple of weeks, and I had to do it today with [a teacher], but I had the 

confidence that, ‘We can go in there. We can do this. Don’t worry. We can 
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get through this...’ It gives you the confidence, after being in ITL, it’s okay 

to make a mistake, but I know we can do this (ITL #29, Interview #2,  

February ‘15). 

 

I don’t know if I would ever have used a Chromebook, if I hadn’t become 

an ITL. I mean...I don’t have one. I don’t have access to one. I certainly 

don’t, personally have the funds to purchase one, so I don’t know if I 

would have even been able to advance my skill. And then, pass that on to 

my teachers (ITL #5, Interview #2, April ‘15). 

 

Participation in the ITL program has greatly impacted my access to 

resources. My awareness of resources in the past led to an extreme 

feeling of being overwhelmed. I would use little bits from few resources. 

The ITL program has given me direction through blogs, apps, and online 

communities (ITL #12, MMM, May ‘15). 

 

I have a better hand on the pulse of exactly what’s happening in 

technology and specifically with Chrome and Google because there are 

others who are sharing the specifics of exactly that...So, it’s something 

that you know it’s always going to work within the district because 

someone else within the district has already tried it. You know that it’s 

something that’s probably going to be relevant because it’s coming from 

someone else in the district, so they understand...the testing that we’re 

doing, the possible connection issues, the differences of what our school 

will allow versus what some other school will allow (ITL #22, Interview #2, 

February ‘15). 
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Impact on Views of Learning. The following nine quotes highlight the impact of the 

ITL program on views of learning. They demonstrate a positive impact on participants’ 

technology integration and developing teacher leadership behavior. Data showed the 

program resulted in a rethinking of the ordering of or types of activities necessary for 

students to effectively learn; technology was found to provide students with much needed 

differentiation with their learning; strategies taught in the face-to-face trainings encouraged 

out-of-the-box thinking and offered new avenues for the demonstration of learning; the 

program helped reinforce and broaden currently held perspectives on learning; the program 

highlighted the transformational possibilities inherent in the appropriate adoption of 

technology tools; and finally, the program helped underscore the need for lifelong learning 

among teachers. 

I always thought that learning...I’ve always been sort of a kinesthetic 

learner...had to take place...the concrete...the physical...the hands-on first, 

and then go out. And I really think that, some of my engagement 

pieces...some of my schema activation pieces...all that...they’re going to 

be through technology. They don’t need the hands-on...they don’t need 

the big dog and pony show up here. They’re plugged in. They’re 

focused...and why not? And then again, like I said, then they get to the 

video and some of them watched it...some of them did that lab like three 

times. That’s fine. Some of them did it once. That’s fine. Some of them I 

had to read it to them because they’re not on the level. That’s fine. But, 

most of them could do it (ITL #12, Interview #1, November ‘14). 

 

My [specific classes] are actually flipped right now. [The kids are] 

practicing at home, and then they come to school and tell me what 

[content] they need to practice. They pretty much run the lesson based on 

what they need from me (ITL #21, Interview #2, February ‘15). 
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[ITL] has made me realize that you’ve got to get out of the box and be 

willing to continue to learn, so that your students can learn. And, it makes 

it exciting for me. You know, teaching...I love teaching, but you know you 

get stuck in a rut sometimes and do the same things over and over. So, 

it’s just been a good refresher for me. You’ve got to make sure that you 

are meeting all of your different kids...all their needs, and make sure that 

you’re double checking yourself everyday on how you are evaluating that. 

Are you giving them options on how to learn? (ITL #11, Interview #3, April 

‘15). 

Students are more engaged if they are using technology (ITL #3, MMM, 

May ‘15). 

The program has helped me broaden my view of technology and how it 

can be used in the classroom (ITL #4, MMM, May ‘15). 

It has reminded me once again that all children and teachers do not learn 

the same. We tend to focus our teaching techniques toward how we as 

the teacher learn. I need to make sure I am using a variety of techniques 

so that I am reaching all of my students (ITL #11, MMM, May ‘15). 

My view of learning has remained constant. Although I have learned many 

new ways to integrate tech to make learning more interesting, hands on, 

and fun! (ITL #14, MMM, May ‘15). 

I believe that my views of learning have broadened as a result of the ITL 

program. The idea of sitting, listening, passive note-taking, and individual 

homework (while still has its place at times) is diminishing. Extended use 

of technology offers amazing opportunities that generations past have not 

had (ITL #24, MMM, May ‘15). 
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It has reminded me that teachers also need to learn by doing and need 

special techniques for group work, etc. (ITL #31, MMM, May ‘15). 

 

Overall Strengths of the ITL Program. Through the process of evaluating the impact 

of the ITL program on the four key areas of concern: technology integration, teacher 

leadership, access to resources, and views of learning, certain overall program strengths 

became clear. The following thirteen quotes highlight these strengths. They demonstrate a 

positive impact on participants’ technology integration and developing teacher leadership 

behavior.  Data showed the program and its corresponding resources have provided 

opportunity for differentiation for students, while also improving avenues of communication; 

exposure to the program has improved ITL confidence and patience when working with 

technology; the program has taught ITLs that failure is okay and has offered support in 

rebounding from setbacks; the program has provided exposure to a diverse group of adult 

learners, which in turn led to improved ability to work with and “read” people; the program 

has improved individual technology knowledge and skills; it has expanded individual PLNs; 

it has provided a model for teaching technology at higher levels of critical thinking; and it 

has helped ITLs to broaden their repertoire of strategies to use when leading others. 

 

It would probably be the differentiation and the connection to every 

student. And I didn’t think that would be part of it...I thought we would start 

disconnecting with them. But, I feel more connected when they have all 

these [Chromebooks] out here (ITL #12, Interview #1, November ‘14). 
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I would say that I am more confident in trying because of the ITL 

program...and more willing to share with my peers both successes and 

failures (ITL #30, MMM, November ‘15). 
 

You always know that it’s okay to fail, as a teacher, when you try 

something new. But with ITL, I think there’s a fail and support part to it. 

And I think that’s the first time that I’ve been in a community where it’s not 

just that it’s okay to fail, but ‘It’s okay to fail. Here’s how I can support you 

after you fail. Here’s how we focus on the positive. Here’s how we focus 

on different portions of what we’ve done.’ And so, I think that has made 

me rethink possibly even the way that I teach (ITL #22, Interview #2, 

February ‘15). 
 

And I think another [strength] is just being able to work with a different 

group of adult learners who are at different levels, and just being very 

aware of who they are and listening to them and being able to figure out, 

‘I’m helping...I’m hurting’ or ‘I just need to let them work this out on their 

own or give them more time’ or whatever it happens to be. Being able to 

read people better because I’ve been able to work with them often (ITL #5, 

Interview #3, April ‘15) 
 

I have become [calmer] when things go wrong with the technology and 

that helps my students. I feel that when the students see me struggle, it 

makes them more okay with taking risks (ITL #21, Interview #3, May ‘15). 
 

I have learned many things about the technology that is available to me 

and my students. I have a better understanding of how students can use 

and understand their technology. [The ITL program has] taught me so 

much about the technology and how it can be used (ITL #2, MMM, May 

‘15).  
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I have gained more technology knowledge and how to use it in the 

classroom. I have also gained relationships with other teachers in other 

buildings. As well as, how to be more open to my colleagues, so they feel 

like it is okay to come ask me questions (ITL #4, MMM, May ‘15). 
 

I am a stronger learner of education technology than before! I now know 

the appropriate resources to use and how to evaluate the use of 

technology using SAMR. I am excited about next year, now, that I actually 

have devices in my room (ITL #5, MMM, May ‘15) 
 

1) I have a greatly expanded PLN, 2) I believe I have tools that have made 

my teaching and student learning more engaging and effective, 3) I am 

more reflective regarding my use of technology in the classroom (ITL #10, 

MMM, May ‘15). 
 

I have become more willing to try new things with the ITL program. I’ve 

integrated tech when others thought it wouldn’t be possible and have been 

able to share my successes. This has been a great opportunity (ITL #14, 

MMM, May ‘15). 
 

The entire program has been a positive experience. Most beneficial has 

been to realize that it’s not about getting more tech tools in the classroom. 

SAMR illustrates how we can use tech to teach at higher levels (ITL #20, 

MMM, May ‘15). 
 

I have learned new strategies. I have learned that being a leader usually 

means listening and leading by example. Talking to someone and not 

letting them see and participate in their learning usually doesn’t work for 

teachers. It taught me to appreciate an open learning environment that I 

have in my building and to embrace each teacher - for everyone has 

strengths you just have to look and watch to see what those are and then 

utilize them (ITL #22, MMM, May ‘15). 
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The knowledge and having trainers come to my classroom to make sure I 

knew how to use my technology was a great benefit (ITL #28, MMM, May 

‘15). 

 

Constraints and Limitations of the ITL Program. In addition to reporting the positive 

impacts of the program, the ITL participants also reported the following constraints during 

their initial year in the ITL Program: unclear program expectations; connectivity and or 

access issues; a slow rollout of technology; time limitations; and training constraints. 

Unclear program expectations. Expectations were unclear regarding the goal of the 

Innovative Teacher Leader program and the corresponding role or responsibilities of the 

individual ITLs. While recruitment material for the program highlighted the need for 

outstanding and energetic teachers, who would be trained to lead others on their campuses 

in just-in-time professional support, little was provided upfront outlining the specifics of the 

program and how it was to align with the overall technology vision for the district. The 

following seven quotes highlight these unclear program expectations. Data show many of 

the ITLs initially indicated being uncertain as to what they were getting themselves into; the 

time commitment it would entail; and frustration over not being afforded the autonomy to 

formally work with their peers. 

 

My role so far has been to help teachers when they need it on a one-on-

one basis. My role needs to be as a leader who can conduct workshops, 

etc. It is working into that. My biggest challenge was making my admin 

see that I am a resource to be used (ITL #31, MMM, November ‘14). 
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I think that there needs to be a connection at the very beginning of this to 

say why we’re doing this...not just ‘It’s paid for because we have this great 

grant.’ But, ‘Here’s what we want for our district.’ And to address that 

group specifically and feel like we really have a voice and we’re really 

changing the face of technology within the district (ITL #22, Interview #2, 

February ‘15). 
 

You want to be this person to your administrator and this person that they 

can count on, but...sometimes...at the beginning, it’s like ‘Well, I’m not that 

person.’ and so it’s like, ‘Well, how am I going to make myself that 

person?’ and so, I think at the beginning it’s kind of disappointing because 

it’s like, ‘Well, I’m here. And I’m try to get you to see that I can do this 

but…(ITL #31, Interview #2, February ‘15). 
 

Like, when they asked me to do this...even though the principal and 

assistant principal...we just didn’t have information, you know, about the 

program. We didn’t understand what it really was (ITL #11, Interview #3, 

April ‘15). 
 

I know several of us didn’t really know what we were supposed to be 

doing until several months into the school year (ITL #3, MMM, May ‘15). 
 

Frustration, because I did not know anything about the program or the 

time commitments that would be required before the first day (ITL #19, 

MMM, May ‘15). 
 

I would have liked to have known what we were committing to. I feel like 

no one told me that it was a ...I was told, ‘Oh, it’s just four days. It will be 

great.’ But no one said, ‘Oh, there’s an online community you need to be 

taking part in, and there’s a book study, and…’ I think if I had know that 
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going into it, I might have been a little more prepared to dedicate more 

time to the online community (ITL #12, Interview #3, May ‘15). 

 

Connectivity/Access Issues. As is often the case with districts looking to rollout 

large-scale technology initiatives, the infrastructure for proper functioning of the technology 

(e.g. reliable Internet connectivity) and access to technology is often an issue. The 

following seven quotes highlight how technology connectivity and access hampered ITL 

progress during the program. Data show that technology failed to be robust enough at the 

start of the school year to properly support the devices being rolled out. According to the 

reports provided by the ITLs, it took the district until mid-January ‘15 to be reliable for 

regular, daily integration of technology. While the district was highly motivated to ensure 

connectivity due to the online Partnership for Assessment of Readiness for College and 

Careers (PARCC) testing being administered during the spring ‘15, frustrations over access 

to available technology during these mandated testing periods also hampered the daily 

integration of technology across the district. 

 

Access to technology is still lacking. I often have to rely on students’ 

phones. We’ve also had days that the Internet was down at school, so a 

technology moment that I had planned failed. It’s hard to implement 

technology when it isn’t reliable (ITL #20, MMM, November ‘14). 
 

The biggest challenge is really twofold: first the inconsistency in the 

reliability of the wireless internet service/speed, and then the fact that I 

have no way to monitor the Chromebooks other than to walk around and 

visually look at students' screens (ITL #23, MMM, November ‘14). 
 



 176 

Time is always the biggest challenge. Technology is great...I truly believe 

in collaboration - with that being said, technology is not always 

dependable.  Servers are often down… (ITL #28, MMM, November ‘14).   
 

This morning...I didn’t even get my coat off and I had two teachers 

standing in here, ‘The Internet’s not working. It’s not working. And today, 

we have advisory, and we’re all supposed to show YouTube videos at 

different times when our kids are with us. And first block, our Internet 

wasn’t working’ (ITL #29, Interview #1, November ‘14).     
 

My biggest challenge has been Internet issues! (ITL #26, MMM, 

December ‘14). 

 

My biggest challenge has been defective technology or Internet as well as 

limited access to computers and iPads at this time (ITL #2, MMM, January 

‘15)  
 

In the month of March at our school, the PARCC assessment was given to 

grades 3-5. There wasn’t much of technology being used outside of those 

tests (ITL #15, MMM, March ‘15). 
 

Just the lack of being able to use the technology in the classrooms, while 

other grade levels are testing. That’s been quite taxing, especially for 

upper grades who depend on the Internet resources to conduct their 

investigations (ITL #5, Interview #3, April ‘15). 

 

Slow rollout of technology. Along with access issues, the district experienced issues 

from the slow roll out of their new hardware. The following eight quotes highlight the impact 
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of this delay. Data show that while all ITLs received their personal Chromebooks in 

September at their first face-to-face training session; and all elementary ITLs received their 

iPads in February at the third face-to-face training, the district-wide rollout of the new 

technology was slower than anticipated. It took some ITLs quite some time to have access 

to student devices for their own exploration with the new technology, thus limiting their 

ability to provide effective peer support. For Pre K-2, the rollout of iPads was even slower; 

some teachers in the district failed to receive any new technology at all last year and 

remain cautiously optimistic that they will have iPads in their classroom for the start of the 

2015-2016 AY.  

We were going to work in the lab and the Internet was down. I hope that 

we will get more Chromebook carts in our building soon and a more 

reliable Internet (ITL #20, MMM, October ‘14). 
 

It is still difficult to incorporate technology into my classroom, because 

there is simply a lack of technology (ITL #1, MMM, December ‘14). 
 

The biggest challenges is [that] our school does not have equipment to 

use with the students. If the technology was available for teachers to use, 

my guidance would be more effective (ITL #14, MMM, January ‘15). 
 

I just returned from the eMINTS conference in Missouri that I got to attend 

because I am an ITL. I heard about so many ways I can incorporate more 

technology into my classroom, and I am really excited to get my iPads so I 

can really start! My biggest challenge has been a lack of technology 

sources (ITL #3, MMM, February ‘15). 
 

The only issue that I think all of the schools have right now is there hasn’t 

been a complete rollout, so you know, we’re talking two languages 
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sometimes in our building right now because we have people that have 

their Chromebooks and they’re invested in trying to learn as much as they 

can. And then, you have some that still don’t have them, and so they don’t 

even have the same language. They don’t know what you’re talking about 

when you are talking about Google Classroom. And they don’t have 1:1 

with anything, and so until that happens… (ITL #10, Interview #2, 

February ‘15). 
 

I’m really disappointed in us not getting the iPads for lower grades. I’ve 

had a little bit of training. I’ve have the first day, and I’m hoping that….I’m 

going next Friday, and so, I’m hoping we’ll get some more iPad ideas and 

things, but not being able to implement them now...you know what I 

mean? While it’s fresh with me and I could talk with my teachers about it 

(ITL #5, Interview #3, April ‘15). 
 

I guess I’m a little apprehensive to get it all rolling. Getting all of the 

students going. And because the rest of my team doesn’t have them yet, 

how much can I integrate them into the lesson plans without messing up 

their plans and having us all on the same page still? (ITL #8, Interview #3, 

April ‘15). 
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Time limitations. With the Race to the Top grant, the district saw a record number of 

new initiatives during the 2014-2015 AY. The adoption of new district-wide initiatives lead to 

increased time constraints. The following nine quotes highlight complications related to this 

issue. Data show other district initiatives took precedence over ITLs leading faculty on the 

use of new technology; there was limited time for ITLs to learn the technology used at 

different grade levels and then provide effective implementation support; faculty was often 

too overwhelmed with new district initiatives to be able to receive new information; and 

much time and effort were put into balancing all that was expected of teachers across the 

district. 

 

My biggest challenge with this is that all our faculty meetings every week 

have had full agendas, so I have not had a chance to lead our staff (ITL 

#3, MMM, October ‘14). 
 

I haven’t had much opportunity lately [to lead] within in the building 

because of our numerous state department visits and Advanced Ed visits 

that have consumed our faculty meetings and plan time (ITL #7, MMM, 

December ‘14). 
 

Time is a factor --and I am in [a lower grade level] while trying to help 3-

5th and don’t use what they need in their rooms or the same devices (ITL 

#6, MMM, November ‘14). 
 

My biggest challenge is time to share. With the new units and curriculum, 

my staff is too busy to want to try something new. I almost feel like if I 

introduced one more thing to them right now they’d erupt!!! Time is always 

a challenge (ITL #14, MMM, December ‘14). 
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My biggest challenge is time...mine and my fellow teachers. I feel that I 

could be doing a better job at integrating technology with my faculty, but I 

feel they are too stressed to receive the information (ITL #4, MMM, 

January ‘15). 
 

I would say the hardest thing right now is there [are] just so many different 

initiatives that we are doing...the balance between all of it. You now, we’re 

doing so many new things this year, that just the balance and people...you 

know, even myself, we’re all just like a little overwhelmed with all of the 

new stuff (ITL #8, MMM, February ‘15). 

 

Time has been the biggest challenge. A lot of faculty have a hard time 

learning new things when they are stressed out with other stressors in the 

district (ITL #7, MMM, March ‘15). 
 

Challenge is time. There are so many new initiatives this year -- the most 

I’ve seen in 15 years (ITL #20, MMM, February ‘15). 
 

Because we were putting so many project into place this year...and on top 

of projects, you have student-led conferences and eMINTS training. We 

also, in our building, made a huge change with our curriculum and our 

RTI...our intervention. And that took up so much of 

our conversations, our focus, our PD (Admin #2, Interview, May ‘15). 
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Training constraints. Constraints on ITLs’ ability to train their peers were an 

additional issue. The following five quotes highlight this challenge. Data show the ability to 

train peers on new technology was hampered by either lack of devices (classrooms were 

not yet outfitted with the requisite technology), lack of necessary exposure/exploration with 

students (ITLs had access to single devices, but did not teach a grade level where they 

could fully integrate them into their daily use with students), or lack of experience with 

effective use of age-appropriate technology (PreK-2 teachers often didn’t have training in 

effective technology integration using iPads). 

 

Challenges - no devices in my own room to ‘practice’ before sharing 

something with others and also being in a lower grade-level, but only 

having devices in the building in the upper grade levels. It is a lot of extra 

work that is not part of what I am doing in my own room (ITL #6, MMM, 

October ‘14). 
 

I integrate what I can, but I would love to have more ideas on how to get 

[my students] using the technology when they are not yet reading and 

writing proficiently (ITL #1, MMM, November ‘14). 
 

My biggest challenge again is the different levels of technology - in grades 

kindergarten through second we don’t have the 1:1 devices; two of our 

third grade classes do not have theirs either, so this has been the biggest 

challenge in what technology teachers are using and what is required of 

them. We would all love to use more technology, but are waiting ‘patiently’ 

for our student devices (ITL #8, MMM, January ‘15). 
 

[My administrators] really want to do technology, but our faculty meetings 

are already so like...they already have things to teach at those, you know? 

So, there hasn’t really been a lot of time to do technology, so it has to be 
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outside of our scheduled, you know, every once a week faculty meetings. 

So, that been the trickiest thing...is nobody really wants to come in early 

on weekdays. Nobody really wants to stay after on another day (ITL #8, 

Interview #2, February ‘15). 
 

I would like to see [our training] be more specific...like broken down to 

maybe third through fifth grade and PreK through second because, you 

know, every time we’ve been, there’s been questions about, ‘Well, for the 

younger grades we don’t...’ I mean, I think it’s good that we all know a little 

about everything because if I had not be in there, I would not know 

anything about Chromebooks still, you know? But, at the same time, I 

would like to see some extra trainings really focused on the age that 

you’re working with (ITL #11, Interview #2, February ‘15). 
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A Quantitative Look at the Impact of the ITL Program on Teacher Leadership. 

In an effort to explore whether participation in the ITL CoP impacted teacher leadership 

using a quantitative approach, the researcher sought to determine whether a statistical 

significance was found between the TILB pretest and posttest using a test of repeated 

measures. 

Test of Repeated Measures. Before examining the results for the TILB, the 

assumptions for t-tests were examined, and because the data were measured using an 

ordinal scale, a non-parametric test for repeated measures was required. The Wilcoxon test 

(p < .05) was run comparing the pretest data to the posttest data (both on a question-by-

question basis, and an overall basis). Table 39 shows the descriptive statistics for the TILB 

on both the pretest and posttest.  

Table 39. Descriptive Statistics 

 

 
N Minimum Maximum Mean Std. Deviation 

TILBPreALLMEAN 
31 1.3 2.9 2.173 .4293 

TILBPostALLMEAN 
29 1.4 2.9 2.034 .4227 

Valid N (listwise) 
29     

 

Table 40 shows the test statistics for the Wilcoxon Test of Repeated Measures for 

the Technology Integration Leadership Behaviors subscale.  
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Table 40. Wilcoxon Test of Repeated Measures for Technology Integration Leadership Behaviors subscale. 

Test Statisticsa 

 

 
a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 
c. Based on negative ranks. 
d. The sum of negative ranks equals the sum of positive ranks

 
TILB_Post_1 - 
TILB_Pre_1 

TILB_Post_2 - 
TILB_Pre_2 

TILB_Post_3 - 
TILB_Pre_3 

TILB_Post_4 - 
TILB_Pre_4 

TILB_Post_5 - 
TILB_Pre_5 

TILB_Post_6 - 
TILB_Pre_6 

TILB_Post_7 - 
TILB_Pre_7 

Z -2.236b -1.291b -.185b -1.789b -.434c -.693b -2.496b 
Asymp. Sig. (2-
tailed) 

.025 .197 .854 .074 .665 .489 .013 

 
TILB_Post_8 - 
TILB_Pre_8 

TILB_Post_9 - 
TILB_Pre_9 

TILB_Post_10 - 
TILB_Pre_10 

TILB_Post_11 - 
TILB_Pre_11 

TILB_Post_12 - 
TILB_Pre_12 

TILB_Post_13 - 
TILB_Pre_13 

TILB_Post_14 - 
TILB_Pre_14 

Z -2.076b -.943b -.184c -1.500b -2.399b -1.051b -1.342b 
Asymp. Sig. (2-
tailed) 

.038 .346 .854 .134 .016 .293 .180 

 
TILB_Post_15 - 
TILB_Pre_15 

TILB_Post_16 - 
TILB_Pre_16 

TILB_Post_17 - 
TILB_Pre_17 

TILB_Post_18 - 
TILB_Pre_18 

TILB_Post_19 - 
TILB_Pre_19 

TILB_Post_20 - 
TILB_Pre_20 

TILB_Post_21 - 
TILB_Pre_21 

Z -.229b -1.964b -2.138b -.258c -.802c .000d -.677c 
Asymp. Sig. (2-
tailed) .819 .050 .033 .796 .423 1.000 .499 

 
TILB_Post_22 - 
TILB_Pre_22 

TILB_Post_23 - 
TILB_Pre_23 

TILB_Post_24 - 
TILB_Pre_24 

TILB_Post_25 - 
TILB_Pre_25 

TILB_Post_26 - 
TILB_Pre_26 

TILB_Post_27 - 
TILB_Pre_27 

TILB_Post_28 - 
TILB_Pre_28 

Z -1.604b -.059c .000d -.755b -.786b -.959b -.277b 
Asymp. Sig. (2-
tailed) .109 .953 1.000 .450 .432 .337 .782 
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Test Statisticsa 

 TILBPostAllMEAN - 
TILBPreAllMEAN 

Z -2.119b 

Asymp. Sig. (2-tailed) .034 

 
a. Wilcoxon Signed Ranks Test 

b. Based on positive ranks. 

 

When looking at the p values on a question-by-question basis, six questions 

showed a statistically significant change from the pretest to the posttest: TILB questions 

a. (p = 0.025), g. (p = 0.01), h. (p = 0.04), l. (p = 0.02), p. (p = 0.05), and q. (p = 0.03), or 

on the pretest/posttest. The TILB subscale asked participants to what extent the 

following statements characterize you or the school with 1 = a great extent, 2 = a 

moderate extent, 3 = a little, and 4 = not at all. The six questions that showed 

statistically significant changes read as follows: 

1. Question (a) - I am very knowledgeable about effective technology integration 

practices. 

2. Question (g) - I stay informed of the current research and theory regarding 

effective technology integration. 

3. Question (h) - In my school, we regularly consider new and better ways of 

integrating technology. 

4. Question (l) - I continually monitor the effectiveness of our technology 

integration practices. 

5. Question (p) - I am very knowledgeable about effective technology integration 

assessment practices. 
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6. Question (q) - I try to be the driving force behind major technology integration 

initiatives. 

When comparing the TILB pretest mean to the TILB posttest mean, the test statistics 

showed a statistically significant change from pretest to posttest with a p = .03. 

Participation in the ITL CoP as measured by the participant self-ratings of technology 

integration leadership behavior resulted in significant change in the identified items over 

the course of the study. 

Using the a priori codes for knowledge capital, the researcher coded the 

questions on the TILB to get a sense of the items where participants showed the 

greatest change. The researcher noted that the items that showed a statistically 

significant change all seemed to indicate comfort with human (knowledge, motivation) 

and tangible (resources) capital. A review of the remaining items on the scale seems to 

indicate that participants are not yet seeing a change when it comes to actively 

changing the perspective of others (social capital), which may be in part due to the early 

nature of the program. During the program, data showed that opportunity to provide PD 

to faculty on a wide scale was limited. ITLs often had more of an opportunity to explore 

and practice technology integration in the classroom with their students. The first year, 

while ITLs did work with their colleagues to share resources, their role as innovative 

teacher leader was still relatively new to them. This phase was an exploratory phase 

where some of their greatest growth may have been a result of increased knowledge 

and awareness of available technology to effectively integrate it into a learning 

environment. 
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Summary 

The purpose of this study was to assess the nature of participation in a hybrid 

community of practice; exploring how teacher efficacy influences participation; and how 

participation impacts both technology teacher leadership and technology integration 

practice.   

Using both quantitative and qualitative methods of analysis, the researcher 

examined the nature and frequency of the activities and interactions evidenced by 

participation in a hybrid CoP. Participation in the online component of the CoP was 

examined and it was found that interactions by ITLs were fairly evenly split between 

posting new information (41%) and commenting on the posts of peers (52%), with a 

small percentage dedicated to social interactions (7%). The majority of the interactions 

were dedicated to posting homework assignments (32%) (i.e., reflections on the book 

study) and sharing resources (25%), with the remainder of the time split among being 

social (16%), sharing status (10%), requesting or sharing information (8%), and making 

general reflections (8%). In face-to-face training sessions, the majority of the time was 

split between direct teach/presentation of new strategies (30%) and skills and large 

(20%) and small (19%) group collaboration and discussion of the new content being 

learned. The overall nature of participation in the ITL program was positive (75%) for 

participants with their top positive adjectives shared being: great, excited, good, helpful, 

and loved. The negative sentiments expressed (25%) were: busy, challenging, inactive, 

overwhelmed and hard. 

To explore the type of potential value resulting from the ITL program, the 

researcher coded qualitative data from monthly self-reports, interviews, and online 

Google+ interactions for instances of knowledge capital – human capital, social capital, 
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tangible capital, reputational capital, and learning capital. In terms of human capital, 

participants reported experiencing motivation and increased confidence; acquisition of 

new technology skills, and growing mentoring and leadership ability. Social capital data 

indicated participants developed knowledge about knowing how and when to help 

others; skills for building trust; ability to communicate with colleagues about technology 

needs; and the value in developing a PLN. Tangible capital data showed participants 

beginning to find ways to lead their faculty with technology PD; increased experience 

and exploration integration technology in the classroom with their students; and a 

marked growth in instructional resources from which to draw. Reputational capital data 

showed an impact both on the participants personally and on their status district-wide. 

Additionally, it showed how the role of ITL developed over the initial year of the ITL 

program; including highlighting challenges experienced by participants. Learning capital 

data showed revelations by participants personally, in terms of student ability with 

technology, and in terms of mentoring and leadership. 

 To determine whether teacher efficacy influences participation in the online 

component of the hybrid CoP, the researcher employed quantitative statistics. 

Nonparametric tests of repeated measures were used to determine whether there was a 

statistical difference between the teacher efficacy scores on the pretest versus the 

posttest. No statistical difference was found, indicating that teacher efficacy had 

remained constant over the course of the study. Participation data from the Google+ 

online community (e.g., total interactions by participants) were run against their efficacy 

scores on the pretest and posttest to look for correlation. Teacher efficacy was not 
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found to correlate significantly with participation in the Google+ community on either the 

pretest or the posttest. 

To determine how participation on a hybrid CoP impacted teachers’ technology 

integration and the development of their technology leadership ability, both qualitative 

and quantitative analysis was used. To address the impact of participation in this hybrid 

CoP on teachers’ technology integration and leadership - more specifically technology 

integration, teacher leadership, access to resources, and views of learning, the 

researcher used a bottom-up, open coding approach of all online Google+ interactions, 

Monthly Milestone Markers, and semi-structured interviews. Emergent themes showed 

growth implementing technology with students; helping others integrate technology; 

demonstrating informal leadership; and developing formal leadership. Additionally, there 

was a positive impact on access to technology resources. The experience broadened 

and reinforced views of learning in many and encouraged others to adopt new views of 

student learning with technology. The overall strengths of the program included 

opportunity for differentiation for students; improved avenues of communication; 

improved ITL confidence and patience when working with technology; an understanding 

that failure is okay and support is available when needed; exposure to a diverse group 

of adult learners; improved ability to work with and “read” people; improved individual 

technology knowledge and skills; expanded individual PLNs; a model for teaching 

technology at higher levels of critical thinking; and help broadening their repertoire of 

strategies to use when leading others. Limitations and constraints experienced during 

the initial year of the program included: unclear program expectations; connectivity and 

access issues; slow rollout of technology; time limitations; and training constraints.  
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Nonparametric tests of repeated measures were used to determine whether 

there was a statistical difference between the TILB scores on the pretest versus the 

posttest. A statistically significant change from pretest to posttest was found at p = .03 

for items that represented human and tangible capital. Participation in the ITL CoP as 

measured by the participant self-ratings of technology integration leadership behavior 

resulted in significant change over the course of the study. 

In the final chapter, the researcher will discuss the results of this study and its 

implications for both theory and future research. Additionally, limitations and 

conclusions will be drawn. 
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Chapter Five - Discussion and Implications 

Overview 

 This chapter presents a discussion of the key results about the nature of 

participation in one hybrid community of Innovative Teacher Leaders and draws 

implications for theory and further study. This chapter includes five sections: 1) 

summary and discussion of findings, 2) theoretical implications, 3) practical implications, 

4) implications and recommendations for further study, 5) limitations, and 6) conclusion. 

 

Summary and Discussion of Findings 

 The purpose of this study was to assess the nature of participation in a hybrid 

community of practice; exploring how teacher efficacy influenced participation; and how 

participation impacted both technology teacher leadership and technology integration 

practice. In conducting this study, the researcher analyzed and evaluated data collected 

to address the following research questions: 

RQ1: What is the nature and frequency of the activities and interactions evidenced 

by participation in a hybrid CoP (e.g., What happened? How much participation 

was observed? What significant events occurred? What was the quality of the 

engagement?)? 

 RQ2: What types of knowledge capital (e.g., human capital, social capital, tangible 

capital, reputational capital, and learning capital) were found in a hybrid CoP? 

RQ3: Does teacher efficacy influence participation in the online component of a 

hybrid CoP?  
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RQ4: How does participation in a hybrid CoP impact teachers’ technology 

integration and the development of their technology leadership ability? 

 The 31 teachers enrolled in an Innovative Teacher Leaders (ITL) program were 

invited to participate in this study. To answer these research questions, the researcher 

implemented a mixed method comparative case study approach. The qualitative 

methods of data collection included: 1) observations of face-to-face technology trainings 

and online interactions, 2) semi-structured and open-ended interviews, and 3) document 

analysis of discussions boards, chats, monthly milestone marker self-reports, and 

communications within the online component of the CoP. Quantitative data related to 

teacher efficacy and technology teacher leadership were collected via a survey 

instrument administered to the ITLs both at the beginning of the implementation period 

and at the end of the 2014 – 2015 academic year. The quantitative data analyses 

included frequency charts, descriptive statistics, reliability data, tests of repeated 

measures, correlational analysis and factor analysis of survey data. The qualitative data 

analyses included a detailed content analysis of online CoP posts, Monthly Milestone 

Markers (ITL monthly self-reports), and semi-structured interviews. 

 This chapter will provide answers to the four research questions by discussing 

the 18 primary results identified from the findings presented in Chapter 4. The findings 

and their subsequent discussion are organized by research question. For research 

question one, there were five key findings. First, evidence of participants splitting their 

interactions in the online Google+ community evenly between posting and commenting 

on the posts of their peers, reflected a healthy give and take nature to the participation. 

Second, the resources that participants shared tended to reflect the personal journeys 



 193 

of the participants sharing them. Third, regardless of whether a participant +1’d 

something shared or more explicitly engaged with peers, these social attempts reflected 

the development of trust and growth in the online CoP. Fourth, when exploring patterns 

of participation, the researcher found that participants were more likely to participate in 

the online community if a face-to-face session was scheduled for that week. Fifth, the 

majority of participation was found to skew positively (75%), with participants 

commenting on how great their experiences were or how excited they felt. 

 For research question two, there were three key findings. First, while all five 

types of knowledge capital were found supporting the potential value of the program, 

human capital, social capital, and tangible capital were more prevalent and seemed to 

more closely represent potential capital. Second, the impact on reputation (reputational 

capital) and views of learning (learning capital) might stem more from the application of 

what is learned in Cycles 1 and 2. Third, it can be argued that reputational and 

knowledge capital might actually fit better in the applied value of Cycle 3. 

 For research question three, there was one main finding. Teacher efficacy was 

not a predictor of participation in the online component of the CoP.  

 For research question four, there were nine main findings. First, exposure to new 

and innovative tools and strategies increased ITL personal use of technology, especially 

with Google Apps for Education (GAFE) tools.  Second, access to a hybrid CoP for 

teacher leaders increased the amount of technology handled by students on a daily 

basis. Third, access to a hybrid CoP increased ITL access to resources. Fourth, with 

increased access to resources came an increased confidence, leading to increased 

technology use. Fifth, with increased use of technology, new views of learning emerged. 
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Sixth, increased familiarity with and experience integrating technology into their own 

classrooms impacted the development of the ITL technology leadership ability by 

increasing the resources and tools available to share with peers. Seventh, participation 

in the hybrid CoP has led to the development of both informal and formal leadership 

methods among ITL participants. Eighth, with the development of technology 

leadership, new views of learning emerged. Ninth, participation in the hybrid CoP is 

associated with a statistically significant change in technology leadership ability.  

Research Question 1. What is the nature and frequency of the activities and 

interactions evidenced by participation in a hybrid CoP (e.g.,What happened? How 

much participation was observed? What significant events occurred? What was the 

quality of the engagement?)? 

What happened? 

In the online CoP. In the online Google+ environment, participants’ interactions 

were split fairly evenly between posting new material (Mean = 4.32 interactions) and 

commenting (Mean = 5.65 interactions) on the posts of their peers. The natures of the 

three most popular types of posts were Homework reflections (Mean = 3.52 

interactions), Resources shared (Mean = 2.71 interactions), and Social (Mean = 1.74 

interactions).  

I think the statement that stood out to me the most was we need to 

embrace a growth orientation, understanding that the work is to 

increase your colleague’s effectiveness as a problem solver and 

decision maker. I think we also have to have a growth mindset for 

ourselves as well. We may be mentoring others, but they also have a lot 

of knowledge that we can gain from them as well. Both the mentor and 
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mentee should look at the time as an opportunity to grow together” (ITL 

#17, Post, Book Study, October 28, 2014).  

 

My "By Christmas Break" goal was to teach my faculty something 

technology related. I have done this. :) I taught my faculty how to load 

their profile picture onto Bloomboard, as well as upload and artifact. I 

also showed them how to add the 1 click timer extension and how to 

add pictures to a folder on Google Drive from their phone or computer. 

We also briefly talked about becoming a Google+ member and the 

benefits of this.  I also created a handout for them to be able to look at 

and or use later. I am uploading it to this post if anyone wants to use it 

(ITL #4, Post, General Discussion, Jan. 4, 2015).  

 

Evidence of participants splitting their time between posting and commenting on 

others’ posts, reflects a healthy give and take nature to the participation. Not only were 

participants able to share novel thoughts in the online community, but it also showed 

that they recognized the importance of continuing a dialogue with their peers.   

The usual homework assignment issued at the end of a face-to-face training 

session was to read a section of the Mentoring Matters book and then to discuss it 

online. Occasionally, the participants were asked to report back on other challenges 

posed to them during the face-to-face sessions dealing with technology integration and 

or leadership.  It is not surprising that more of the interactions in the community focused 

on the book study. It was one of the few specific tasks the eMINTS trainer held 

participants accountable for when they were not meeting as a group. 

The resources shared type posts varied from things participants discovered 

through other social media outlets to tools they had tried in their own classrooms.  
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There is a Chrome extension called Read & Write for Google, which is 

pretty nifty. It will be available for a free trial for our students soon. It 

provides need support for our learners who need assistance 

comprehending text. The extension provides read alouds of any 

Google Drive content or web text. It also includes a picture and 

traditional dictionary, highlighting of text in various colors, which can be 

downloaded for annotation purposes. It could also help our students to 

use some of the support functions on the upcoming PARCC exams. I 

am attaching a couple of links with further details. Check it out and 

consider sharing with teachers in your building (ITL #27, Post, 

Resources, Dec 5, 2014). 

 

Have you tried using your HDMI to VGA cable to hook up a 

Chromebook to your smartboard? You have to use this: 

 

 

(ITL #20, Post, Resources, Dec 11, 2014) 

 

The resources that participants shared tended to reflect the personal 

journeys of the participants sharing them. Oftentimes, participants would 

share tools they had recently discovered and had begun experimenting with 

in their own efforts to grow with technology integration. Sometimes, they were 

complex tools they felt others could benefit from exploring, and other times, 

they were simple, easy tech tips or tools that would assist with classroom 

management. 
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The social reflections also varied. Some were as simple as +1 (or liking) 

something that a peer shared.  While others were more explicit posts expressing 

gratitude for something shared by a peer that benefited them personally or simply 

something they wished to share to make others smile. 

 

I have tried it, but couldn’t get it off the home screen. So, THANKS SO 

MUCH for this info. :) (ITL #4, Comment - Response to ITL #20 post, 

Resources, Dec. 14, 2014) 

 

Just a little amusement for the day. I love kids react and elders react videos!!! 

https://www.youtube.com/watch?t=3&v=xw95AZzPpsU (ITL #22, Post, General 

Discussion, Jan 7, 2015). 

 

 Regardless of whether a participant +1’d something shared or more explicitly 

engaged with a peer, these attempts reflected the development of trust and growth of 

the online CoP. 
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During the Face-to-Face Training. Time was divided between direct teach or 

presentation by the trainer (30.2%), small group discussion or collaboration (19.2 %) 

and large group discussion or collaboration (20.1%), and independent work (10.4%). 

The trainings followed the same basic rhythm, the trainer would introduce a new topic 

either by setting the stage for small group discussion and collaboration or by 

demonstrating a new skill to the participants, then they would be given time to practice 

this new skill independently or in a small group. The participants would wrap things up 

by returning to a large group setting and reflecting on key take-aways of the new 

content. This pattern of activity was established by a trainer who was clearly 

experienced with peer coaching and well aware of the four components of training 

recommended by Joyce and Showers (2002): 1) exploration of new 

knowledge/theory/rationale for use; 2) modeling of new skills; 3) practice using new 

skills learned; and 4) peer coaching or collaborative feedback regarding issues related 

to implementation. 

How much participation was observed? 

In the online CoP. In the online Google+ community data were collected over a 

nine-month period. On average, an ITL participated online (via post, comment or +1) 

only ten times during the study. The average number of posts was 4.32, the average 

number of comments was 5.65, and the average number of +1 was .81. Participants 

contributed to the community on average 5.42 weeks out of the 37 weeks available or 

6.65 days out of the 260 days studied.  

When exploring patterns of participation, the researcher found that participants 

were more likely to participate in the online community if a face-to-face session was 
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scheduled for that week. See Table 41 and Figure 7 for an overview of posts made 

during F2F training weeks.  

Table 41. Overview of Posts Made During F2F Training Weeks 

Training Dates Posts Made 
Before 

Training 

Posts Made 
During 

Training 

Posts Made 
After Training 

Total Posts 
Made 

Sept. 15 & 16 1 36 5 42 

Nov. 17 & 19 26 71 9 106 

Feb. 5 & 11 3 2 9 14 

Apr. 6 & 8 11 1 0 12 

Total 41 110 23 174 

 

Figure 7. Posts Made During F2F Training Weeks 

 

This may be because time was allotted during face-to-face sessions to allow 

participants to share in the environment or simply because participants knew they would 
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be meeting as a whole group, so they took the time to complete the homework assigned 

to them by the eMINTS trainer.  

 

When I am a ‘captive audience’ in an ITL session, I am very good about 

taking time to participate in our CoP. However, when left to my own 

devices, I get completely engulfed in my own workload (even WITH an 

excellent intern) and don’t participate (ITL #24, MMM, Nov ’14). 

 

During the Face-to-Face Training. Participants were required to attend 3.5 days 

of the 4 days of face-to-face trainings scheduled for the 2014-2015 AY. If participants 

were going to be absent during the scheduled training sessions, it was up to them to 

schedule make-up sessions with the eMINTS trainer, as soon after the missed session 

as possible. Additionally, participants were expected to meet with the eMINTS trainer in 

their classrooms once per semester during the 2014-2015 AY. As an incentive for 

participation in the ITL program, participants were issued a Chromebook for their own 

personal use. Additionally, participants teaching elementary grades were also issued an 

iPad for their personal use.  

During the face-to-face sessions, participation was high. The first face-to-face 

training session saw 100% attendance. The second face-to-face training session had 

94% attendance during the regularly scheduled training times; with the remaining 6% 

scheduling and completing make up sessions with the eMINTS trainer after the 

fact.  The third face-to-face training session had 94% attendance during the regularly 

scheduled training times; with the remaining 6% scheduling and completing make up 

sessions with the eMINTS trainer after the fact. The final face-to-face training session 
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had more scheduling conflicts due to district testing with only 81% in attendance. 

However the remaining 19% of participants did schedule and complete make up 

sessions with the eMINTS trainer later that month.  

What significant events occurred? 

In the online CoP. In the online Google+ community, there were three main 

categories for discussion: the Book Study category (Mean = 3.94 posts or comments 

per participant), the General Discussion category (Mean 5.16 posts or comments per 

participant), and the Resource category (Mean 1.68 comments or posts per participant). 

Of the three main categories for discussion, the Book Study category was never used 

by 11 (35%) of the participants, the General Discussion category was never used by 3 

(10%) of the participants, and the Resources category was never used by 16 (52%) of 

the participants.  

During the Face-to-Face Training. In the face-to-face training sessions, 

participants focused on learning new strategies for introducing instruction, learning new 

technology tools, discussing the role of Innovative Teacher Leaders, exploring authentic 

learning, flipping PD, and developing high quality lesson design. 

When exploring patterns of participation, the researcher found that participants were 

more likely to participate in the online community if a face-to-face session was 

scheduled for that week. The content presented by the eMINTS trainer was new to 

many of the ITLs and the opportunity to see it modeled for them, and then to have the 

chance to practice using the material prior to integrating it into their practice was highly 

valuable. For those who were previously familiar with the content covered, the benefit 
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that they gleaned from collaborating with their peers in these sessions seemed to 

provide the greatest benefit. 

 

I think I’ve just seen some real benefits to doing things less formally and I 

think I touched on that last time we chatted like this. I think in addition to 

that…I like hearing the different approaches people uses. You know, 

sometimes they’re less formal than things that I’ve done, and just hearing, 

“This is what’s working in my building.” Now, how can I take this back and 

try that out? I think I probably get more from the meetings that way, then 

from the actual online community (ITL #27, Interview #2, February ’15). 

 

What was the quality of the engagement? In order to determine the quality of 

the engagement in the hybrid CoP, the researcher used a frequency count to generate 

a word cloud that pictorially represented the motivational aspect of the engagement. 

The majority of the participation was found to skew positively (75%), with participants 

commenting on how great their experiences were or how excited they felt. They 

reported feeling successful, comfortable and confident with technology integration and 

technology leadership.  

I have seen great improvements in my personal use of technology and 

how I interact with my peers regarding technology (ITL #1, MMM, 

January ‘15). 

 

I am more confident with the use of technology in the classroom and 

feel more comfortable trying new things with the students (ITL #18, 

MMM, March ’15). 
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The remaining (25%) held more of a negative undertone, with participants 

pointing to how busy they were with time commitments, and how frustrated or 

challenged they felt trying to mentor their fellow teachers.  

 

[I feel] overwhelmed and frustrated, but not a bad frustration, just “ I 

don’t know how I’m supposed to do this.” If that makes sense? (ITL #11, 

Interview #1, November ’14). 

 

I would say the hardest thing right now is there [are] just so many 

different initiatives that we are doing...the balance between all of it. You 

now, we’re doing so many new things this year, that just the balance 

and people...you know, even myself, we’re all just like a little 

overwhelmed with all of the new stuff (ITL #8, MMM, February ‘15). 

 

In summary, the nature and frequency of the activities evidenced by participation 

in the hybrid community of practice suggested a give and take nature among the 

participants that, while reflective of their own personal journeys, were supportive of the 

growth and development of their peers. Participants seemed to get more out of 

participation in the face-to-face training sessions than they did their online Google+ 

community, initially, but that may change over time as the ITL group grows and the 

Google+ platform becomes more familiar. Overall, participants saw the nature of the 

participation in the hybrid CoP as positive. 
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Research Question 2. What types of knowledge capital (e.g., human capital, 

social capital, tangible capital, reputational capital, and learning capital) were found in a 

hybrid CoP? 

The researcher used the Value Creation Framework for CoP designed by 

Wenger et al., (2011) to measure the value of the learning enabled by involvement in 

communities and within networks.  To account for the ways value occurs on a day-to-

day basis and over time, Wenger and colleagues created a system of five cycles with a 

corresponding set of specific indicators to facilitate data collection. For the purposes of 

this study, the researcher focused primarily on Cycle 1 immediate value and Cycle 2, 

potential value. The most basic end of the value creation cycle explores immediate 

value or the benefits that activities and interactions can produce. Because not all value 

is produced right away, the next cycle explores the potential value that can be derived 

from participation in a community or network. The immediate value can serve to 

produce potential value or “knowledge capital” that can be tapped into at a later 

time.  Knowledge capital is capital that exists in its potential for future use; it includes 

forms such as human capital, social capital, tangible capital, reputational capital, and 

learning capital. 

Using the a priori codes (see Table 6), the researcher systematically coded all 

online Google+ interactions, Monthly Milestone Markers, and semi-structured 

interviews. All five types of knowledge capital were found throughout the data, Figure 8 

shows the knowledge capital indicators by type (%). 
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Figure 8. Knowledge Capital Indicators by Type (%) 

 

When coding the qualitative data for potential value, all five types of knowledge 

capital were present. However, as is seen in Table 40 and Figure 8 above, human 

capital (32.1%), social capital (24.9%) and tangible capital (25.6%) were more 

prevalent and seemed to more closely represent the potential value inherent in 

Cycle 2.   Human capital deals with the intrapersonal assets. Social capital focuses 

more on interpersonal connections. Tangible capital centers on the actual resources 

available. These three types of knowledge capital when achieved independently 

represent the potential value inherent in the CoP. Figure 9 (created by the researcher) 

represents the differences observed regarding the nuisances between human, social 

and tangible capital in terms of their potential value.  
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Figure 9. Knowledge Capital = Potential Value 

 

When ITLs learn and become aware of new ideas and are motivated to action, 

they tap into the connections they have developed with their students and/or peers and 

begin using the technology resources at their disposal to influence the attitudes and 

behaviors of others resulting in applied value. Figure 10 (created by the researcher) 

represents how once the potential for human, social, and tangible capital are enacted or 

tapped into, their applied value becomes accessible. These three types of knowledge 

capital indicators  
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Figure 10. Applied Value 

 

need to be present and used together before any learning can be evidenced or any 

reputations can be built.  

It is important to note, that while not part of the analysis for knowledge capital 

reported in the results section, indicators of Cycle 3: Applied Value were frequently 

found throughout the data. Table 41 shows the breakdown for applied value indicators 

found across the different data sources. 

Table 41. Cycle 3 - Applied Value Indicators 

 

A - Applied Value Indicators 

MMM 457 

G+ posts 41 

Interviews 108 

Total 606 
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For example, participants reported regularly implementing and practicing using 

the tools and documents they learned in their CoP to inform their instruction and 

technology leadership.  Each cycle is believed to be a building block or precursor for the 

one to follow.  Activities and interactions (Cycle 1. Immediate Value) provide the 

opportunity for the development of knowledge capital indicators (Cycle 2: Potential 

Value), which in turn pave the way for indicators of changes in practice (Cycle 3: 

Applied Value).  While reputational capital and learning capital currently fall into Cycle 

2’s potential capital according to Wenger et al. (2011), the data collected in this study 

seems to indicate that the impact on reputation and views of learning might stem 

more from the application of what is learned in the first two cycles.  Evidence of 

these two types of capital were found, but not in the numbers seen with human capital, 

social capital, and tangible capital. Additionally, reputational and learning capital 

indicators seem to occur more when participants experience the application of what 

they were learning. It can be argued that these two types of knowledge capital 

indicators might actually fit better in the Applied Value of Cycle 3. Further studies 

might help clarify this discrepancy. 

 

Research Question 3. Does teacher efficacy influence participation in the online 

component of a hybrid CoP?  

 The findings in Chapter 4 do not support a belief that teacher efficacy is 

associated with participation in the online component of the CoP. Teacher efficacy 

across the board for the participants in the ITL program was relatively high with an 

overall mean of 7.1 out of 9 on the Likert scale used by Tschannen-Moran and Woolfolk 
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Hoy (2002). Additionally, the Wilcoxon Signed Ranks test of repeated measures 

showed that the participant self-rating of teacher efficacy did not change significantly 

from the pretest to the posttest. When asked, “How much can you do?” participants 

responded on average with a seven rating, correlating with “quite a bit.” This is not at all 

unexpected from a group of teachers selected to be Innovative Teacher Leaders. Thus, 

because the initial teacher efficacy was relatively high the potential to co-vary with 

participation levels as measured by total interactions in the Google+ community was 

limited. Further research is needed to determine if the lack of co-variation would be 

seen for a teacher set with greater variation in their perceived efficacy. 

 What might have been more worthwhile to ask about was participants’ efficacy 

with technology integration. While teachers rated themselves high overall in teacher 

efficacy, there might have been a greater variation had they been asked to rate their 

technology knowledge and comfort level with technology integration.  

 

Research Question 4. How does participation in a hybrid CoP impact teachers’ 

technology integration and the development of their technology leadership ability? 

 In order to answer this question, the researcher collected both qualitative and 

quantitative data. Qualitatively, the data from Monthly Milestone Markers, the online 

Google+ interactions, and the semi-structured interviews were coded and the impact of 

participation in this hybrid CoP was explored in relation to teachers’ technology 

integration and leadership – more specifically technology integration, teacher 

leadership, access to resources, and views of learning. Quantitatively, the researcher 
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collected data using the Technology Integration Leadership Behavior subscale (TILB) 

(Marzano, Water, & McNulty, 2005).  Using this data, the researcher employed a  

Wilcoxon test of repeated measures to determine whether technology leadership 

behavior changed as a result of ITL participation in the hybrid CoP. The qualitative data 

showed that participation in the hybrid CoP did in fact impact teacher technology 

integration. The quantitative data found that participation in the hybrid CoP led to 

statistically significant changes in teacher leadership behavior over the course of the 

study. 

 Participation in the hybrid CoP impacted ITL technology integration and the 

development of their technology leadership ability.  Exposure to new and innovative 

tools and strategies increased ITL personal use of technology, especially with 

Google Apps for Education (GAFE) tools.  

 

I have integrated some Google Tools into my teaching in the past 

month. I began using only Google Chrome and love the toolbar and 

have used some of the extensions. I have started using Google Drive 

and created some Google Docs to share with my colleagues to create 

spreadsheets for our intervention sorting and ELD student sorting (ITL 

#2, MMM, October ‘14). 

 

The ITL program has introduced me to several new technologies. I 

now do most of my lesson planning, implementation and administrative 

work on the Chromebook. Very little is done in Microsoft products (ITL 

#19, MMM, Oct ’14). 
 

Additionally, it increased the amount of technology handled by students on a 

daily basis.  
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My students are able to use the technology better this year and I think 

it is because of the amount of time they have had with technology in 

their hands (ITL #3, MMM, Dec ’14). 

 

Technology is fully integrated on a daily basis in my classroom. I am 

always seeking to integrate new technology into my class. The ITL 

program has helped me to grow my toolbox. I am more open to 

pushing myself and trying new things (ITL #23, MMM, March ‘15).  

 

Further, through participation in the hybrid CoP, ITL access to 
resources grew. 
 

This program has given me tools to research, but it allows me to go 

deeper in finding more resources. The only way to see if a resource is 

effective is through exploring and practice. With a Chromebook and 

iPad, I can research at home (ITL #15, MMM, May ’15). 

 

Through [the trainer], eMINTS, and especially our Google+ community, 

I get information quickly from a range of people that provide excellent 

resources. I also have access to many people in the district that I’d 

have never met, but because of this program I connected with them 

and get to have feedback and a stronger PLN (ITL #22, MMM, May 

’15). 

 

Additionally, increased access to resources has led to increased confidence, 

which in turn has led to increased use of technology. 

 

I am more confident with the use of technology in the classroom and 

feel more comfortable trying new things with the students (ITL #18, 

MMM, March ’15). 
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It has helped me be more confident in using tech in the classroom and 

more efficient and effective with the technology I use (ITL #14, MMM, 

May ’15). 

 

With increased use of technology, new views of learning have emerged.  

 

The biggest impact this [program] has made on my view of learning is 

that the kids can direct their own learning using tech. The kids are 

much more aware of how to use the devices and are willing to try new 

things without much modeling and it has allowed me to really jump 

right in (ITL #8, MMM, May ’15). 

 

[ITL] has made me realize that you’ve got to get out of the box and be 

willing to continue to learn, so that your students can learn. And, it 

makes it exciting for me. You know, teaching...I love teaching, but you 

know you get stuck in a rut sometimes and do the same things over 

and over. So, it’s just been a good refresher for me. You’ve got to 

make sure that you are meeting all of your different kids...all their 

needs, and make sure that you’re double checking yourself everyday 

on how you are evaluating that. Are you giving them options on how to 

learn? (ITL #11, Interview #3, April ‘15). 

 

Increased familiarity with and experience integrating technology into their own 

classrooms impacted the development of ITL technology leadership ability by 

increasing the resources and tools they are able to share with peers. 

 

I’ve already set up a Google Classroom just because I like the platform 

where all the teachers were students, and I get to assign work. So, 

they can say, ‘Well, I want to see how this looks on the student side.’ 
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So, I can assign them a five-question quiz, and they can actually see 

and feel how it works before they try to integrate that (ITL #22, MMM, 

November ‘14). 

 

I always encourage teachers to use technology and make sure that I 

always answer the phone when they have questions. I make time to 

have students [help] when they have a problem and take care of 

issues, so teachers are more willing to use tech daily knowing that I will 

do whatever I can to help. What helps most is me opening my room up 

for teachers and students that have question and make time for them 

(ITL #22, MMM, Feb ’15). 

 

Additionally, participation in the CoP led to the development of both informal and 

formal leadership methods among ITL participants. 

 

I’m using email now, or word of mouth - meeting a person in the hall or 

whatever - just different ways of saying, ‘Please use this’ or “I found 

this great thing. Try it out. See if you like it. It might be good for you.’ 

You know, just offering things up other than, ‘You have to do this’ (ITL 

#21, MMM, February ‘15). 

 

So, Tech Tuesdays are after school. They’re voluntary, but we have to 

have X amount of technology hours and for a lot of our teachers...our 

core teachers, they get their content area time, but for professional 

development, they may not get much technology time. So, this is a way 

that they can come and get...depending on the time...up to an hour of 

professional development (ITL #22, Interview #2, February ‘15). 

 

With the development of technology leadership, new views of learning emerged. 
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Several teachers, novice and experienced, are feeling stressed about 

many aspects of their careers. Sometimes, when we suggest one 

more thing, it seems to create more stress, but I’ve learned to start the 

conversation or email with, ‘I think I’ve found something that could 

make your life easier’ (ITL #29, MMM, Oct ’14). 
 

 

Helping teachers feel confident that they can integrate technology 

successfully and not to compare what they are doing with someone 

else. We are all moving forward, and as long as we understand that 

this is a process that will continuously change, we will experience 

successes. Also, to keep in mind that failures provide us with valuable 

information (most of the time) (ITL #5, MMM, Dec ’14). 

 

In an effort to explore whether participation in the ITL CoP impacted teacher 

leadership using a quantitative approach, the researcher sought to determine whether a 

statistical significance was found between the TILB pretest and posttest using the 

Wilcoxon test of repeated measures. According to the data collected using the TILB 

scores at both the beginning of the study and then at the end, participation in the 

hybrid CoP led to a statistically significant improvement in technology leadership 

ability. The TILB subscale asked participants to what extent the following statements 

characterize you or the school with 1 = a great extent, 2 = a moderate extent, 3 = a little, 

and 4 = not at all. The mean from the pretest (M = 2.173) showed a statistically 

significant drop (p = .03) to that of the posttest (M = 2.034) showing improvements 

moving closer to a moderate extent and further from a little.  

 The six questions that showed statistically significant changes read as follows: 
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7. Question (a) - I am very knowledgeable about effective technology integration 

practices. 

8. Question (g) - I stay informed of the current research and theory regarding 

effective technology integration. 

9. Question (h) - In my school, we regularly consider new and better ways of 

integrating technology. 

10. Question (l) - I continually monitor the effectiveness of our technology 

integration practices. 

11. Question (p) - I am very knowledgeable about effective technology integration 

assessment practices. 

12. Question (q) - I try to be the driving force behind major technology integration 

initiatives. 

All six of these questions deal with ITL perceptions of technology integration practices, 

individually or on their campuses. The four ITL face-to-face training sessions focused on 

building awareness of and allowing for practice with new technology integration skills. 

Between face-to-face training sessions participants were encouraged to continue 

practicing what they had learned and to begin implementing these skills in their 

classrooms with their students in addition to sharing with their peers on their campuses. 

The eMINTS trainer met with each ITL once per semester to help them personalize the 

role of “ITL” on each campus. By focusing on developing their personal technology 

integration toolbox, technology leadership seems to have indirectly improved.  

According to the results of this study, specifically the statistically significant 

results associated with the questions above, leadership potential appears to highly 
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correlate with technology integration knowledge and skills. As ITLs begin applying the 

potential they developed in Cycle 2, the researcher would expect to see continued 

growth in leadership potential as ITLs gain more experience leading with technology; 

this consequently will correspond with the likelihood of moving into Cycle 3 (Applied 

Value), Cycle 4 (Realized Value), and Cycle 5 (Reframing Value) in the Value Creation 

Framework (Wenger et al., 2011).  

Theoretical Implications 

Teacher PD.  The long-term nature of the PD provided in the hybrid ITL CoP 

corroborated previous studies (Guskey, 1986; Joyce & Showers, 2002; Klinger, 2004; 

Darling-Hammond, Orphanos, Richardson, & Wei, 2009; Gulamhussein, 2013) that 

point to the need for time to practice, implementation support, and peer 

coaching/discourse as necessary factors for successful professional development. 

 

I haven’t done much leading. I’ve been more of a technology learner 

than a technology leader this year, but I have a lot of ideas that I think I 

can put to use next year (ITL #25, MMM, May ’15). 

 

Time is the biggest challenge and offering help without seeming to 

‘push’ help onto my colleagues. I have tried to watch for opportunities 

to share technologies when colleagues are searching for something to 

fill a need (ITL #19, MMM, Nov ’14). 

 

This program has given me tools to research, but it allows me to go 

deeper in finding more resources. The only way to see if a resource is 

effective is through exploring and practice. With a Chromebook and 

iPad, I can research at home (ITL #15, MMM, May ’15). 
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The community has helped to build my PLN because it allows me to 

communicate with peers all over the district.  I now have a community I 

can go to for support (ITL #1, MMM, Dec ’14). 

 

The ITL program has been very successful because I see that I am not 

alone in this process and have learned from others (ITL #26, MMM, 

Dec ’14). 

 

Part of the strength is just having the community to go back to. For 

example, [other ITL] has just been a huge resource, and the [trainer] 

has been a huge resource. And getting to know [another ITL] and 

some of the things that she’s doing in [her] situation versus my 

situation. Just getting to know the pieces of people and the way they 

teach, and how they’re taking back…what they are taking back from 

ITL…seeing how other schools within our district do things…I think 

that’s the biggest strength of the ITL for me (ITL #22, Interview #2, Feb 

’15). 
 

 Evidence that changing teacher beliefs are more likely to come after changing 

behavior (Huberman, 1981) was further corroborated and evidenced in the hybrid CoP. 

I always thought that learning...I’ve always been sort of a kinesthetic 

learner...had to take place...the concrete...the physical...the hands-on 

first, and then go out. And I really think that, some of my engagement 

pieces...some of my schema activation pieces...all that...they’re going 

to be through technology. They don’t need the hands-on...they don’t 

need the big dog and pony show up here. They’re plugged in. They’re 

focused...and why not? And then again, like I said, then they get to the 

video and some of them watched it...some of them did that lab like 

three times. That’s fine. Some of them did it once. That’s fine. Some of 

them I had to read it to them because they’re not on the level. That’s 
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fine. But, most of them, could do it (ITL #12, Interview #1, November 

‘14). 

 

I feel that when my students see me struggle, it makes them more ok 

with taking risks (ITL #20, MMM, Nov ’14). 

 

I am getting more comfortable handing the device to a student and 

letting them ‘figure it out’ without me sitting beside them and walking 

them through it because they can do more than I ever would’ve 

thought (ITL #6, MMM, Apr ’15). 

 

The biggest impact this [program] has made on my view of learning is 

that the kids can direct their own learning using tech. The kids are 

much more aware of how to use the devices and are willing to try new 

things without much modeling and it has allowed me to really jump 

right in (ITL #8, MMM, May ’15). 

 

As previously mentioned, each of the four face-to-face training sessions were 

designed so that the participants were not only provided awareness of new content and 

tech skills, but they were also afforded an opportunity to practice using this new content 

and technology in small group settings. Participants were challenged to take what they 

had learned in the training and implement these knowledge and skills on their individual 

campuses either informally or formally between meetings. The eMINTS trainer met with 

ITL participants once per semester to help guide participants in their journey. The 

trainer was available to coach and support the ITL in whatever way was most integral to 

that individual. For example, the trainer helped brainstorm technology integration ideas, 

liaised with school administrators to help explain the role of ITL on campuses, provided 
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support during ITL-led training sessions, and generally provided feedback on how to 

become an “ITL.” Each subsequent ITL training session had built in components that 

allowed the participants to discuss their successes and failures. This dedicated 

reflection was beneficial to all in helping them develop technology integration and 

technology leadership abilities. 

Communities of Practice. With the birth of a CoP from the ground up – creating 

a community where there was not one before - it takes time to see the growth. Cowan 

(2012) recommends “establishing a community as well as a cohort; taking advantage of 

professional experience diversity; recognizing the individual nature of teaching and 

providing a process for community development; and utilizing multiple levels of 

expertise” (p. 14-14). One of the struggles in the beginning with the hybrid CoP was that 

there was not a mechanism in place up front to maximize the inherent value that CoP 

find as experts nurture novices and help them move from the periphery to actively 

engaging in the daily, mutual engagement of the community.  Had time been taken up 

front to learn the levels of technology knowledge and comfort among the participants 

coming into the program, perhaps even more growth would have been observed sooner 

in the process.  

 Additionally, Wenger (2008) indicated three key components of any CoP: 1) joint 

enterprise, 2) mutual engagement, and 3) shared repertoire. The ITL program clearly 

provided for mutual engagement, facilitated by the four face-to-face training sessions 

across the academic year and additionally by providing a shared virtual space (Google+ 

community) where participants could communicate when not co-located. Further, the 
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eMINTS trainer provided for a shared repertoire by creating a shared Google Drive 

folder where participants could share individually developed resources.  

 

I went to another [school] the other day and many of the rubrics, logs, 

etc. were the ones I developed and shared. It is very good for your ego 

to see others using your work! (ITL #20, MMM, Jan ’15). 

 

Especially with the ITL community, everybody’s compiling resources, so 

you don't even have to spend a ton of time looking for something relevant 

to what we need. So, it’s just much easier to access (ITL #8, Interview #2, 

Feb. ’15). 

 

I love our Google Drive folder because oftentimes it takes a while to go 

back through the community to find things, so the Google Drive folder is a 

really good resource for us too (ITL #8, Interview #3, Apr. ’15). 

 

We’ve been wanting to get the faculty together for some trainings, but it’s 

like people at this time of the year aren’t willing too…So, that’s been kind 

of tricky. But, they seem to like the videos I’m sending out, so that’s what 

I’m doing for now (ITL #8, Interview #3, Apr. ’15). 
 

 

However, the lack of clear program expectations resulted in the slow development of a 

joint enterprise among CoP participants, hindering their initial progress. The necessity of 

a shared vision is critical; lacking a clear vision impedes progress. It is important to 

clarify these goals from the beginning. 

The online component of the hybrid CoP showed limited participation. Ruberg, 

Cummings, Piecka, Ruckman, and Seward (2011) found that the design of virtual 

learning communities should include tools and strategies that facilitate peer interactions 
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and collaboration.  Perhaps had the Google+ environment been used as a place for 

ITLs to meet virtually to develop materials or strategies for implementing technology 

across the district (i.e., an opportunity for peer collaboration online), the Google+ 

community might have seen greater levels of participation. Additionally, when the ITL 

program was first billed to teachers, because of the lack of clear vision from above, 

some of the participants were told they were simply signing up for four PD opportunities 

spread across the school year. They didn’t realize that they were agreeing to a new 

“role” on campus. 

I would have liked to have known what we were committing to…I feel like 

no one told me that it was a…I was told, “Oh, it’s just four days. It will be 

great.” But, no one said, “Oh, there’s an online community you need to be 

taking part in, and there’s a book study, and…” I think if I had know that 

going into it, I might have been a little more prepared to dedicated more 

time to the online community (ITL #13, Interview #3, May ’15). 
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Teacher Efficacy. This study was interested, in part, at looking at the connection 

between teacher efficacy and participation in the online component of a hybrid CoP.  

When measuring teacher efficacy, the study found that participants rated themselves 

fairly high in terms of teacher efficacy (Mean = 7.1 out of 9) and that their belief in their 

teacher efficacy was fairly stable, showing no significant difference from pretest to 

posttest. However, when getting to know the participants, it became evident that level of 

technology knowledge and comfort with technology integration did vary greatly among 

the ITLs. Albion (1999) argues that teachers’ beliefs play a significant role in technology 

integration, noting “There is substantial evidence to suggest that, teachers’ beliefs in 

their capacity to work effectively with technology are a significant factor in determining 

patterns of classroom computer use” (Albion, 1999, p. 2). The fact that this did not bear 

out in the data, leads this researcher to believe that the TSES, the tool for measuring 

teacher efficacy (Tschannen-Moran & Woolfolk Hoy, 2001) needs to be amended to 

include statements about how much teachers can do in terms of technology integration 

or a new tool, taking into account technology integration, needs to be developed. Ertmer 

& Ottenbriet-Leftwich (2010) found that the definition of “good teaching” must include a 

technology integration component if changes in teachers’ technology practices are to be 

expected. With technology becoming a growing requirement of 21st century education, 

should it not be also considered an important part of teacher efficacy?  
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Teacher Leadership. Phelps (2008) suggested that developing teacher leaders 

requires schools to provide support in cultivating leadership knowledge, skills, and 

dispositions. She further recommends fostering opportunities for professional inquiry, 

through activities such as teacher-led study groups, and warns that teacher leaders may 

encounter obstacles in their leadership development including time constraints, limited 

self-confidence, and peers opposed to change. This was further corroborated in this 

study.  

 

Being in the ITL program has inspired me to be a technology leader in 

my grade level and building. I have changed the way I deliver lessons, 

assignments, and assess (ITL #10, MMM, Oct ’14). 

 

So, I think just the opportunity to collaborate... that direction is really 

kind of where I think I’ve grown the most. I’m glad I get to sit down with 

these people from a wide range…not just THE specialists or THE 

teachers in this grade level. It’s broader than that...it’s the collaborative 

piece of being able to sit down with people from across the district like 

we did today in the meeting (ITL #27, Interview #1, Nov ’14). 

 

Biggest challenge is time…mine and my fellow teachers. I feel that I 

could be doing a better job at integrating technology with my faculty, 

but I feel they are too stressed to receive the information (ITL #4, 

MMM, Jan ’15). 

 

Time is the biggest challenge and offering help without seeming to 

‘push’ help onto my colleagues. I have tried to watch for opportunities 

to share technologies when colleagues are searching for something to 

fill a need (ITL #19, MMM, Nov ’14). 
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If asked about their leadership potential prior to becoming an ITL, many of the 

participants nominated to the ITL program would likely have considered themselves to 

already be informal teacher leaders. They were regularly sought out on their campuses 

for their knowledge and skills before being nominated for the Innovative Teacher Leader 

program. It was because of their potential that many school administrators chose to 

nominate them as ITLs. This potential was nourished through the ITL program and their 

participation inspired them to grow and develop in ways that, had they been left to their 

own devices, might not have happened. Participation encouraged them to explore 

technology integration more with their own students. Participation led them to develop 

their inherent leadership abilities more formally through their Mentoring Matters book 

study. Participation urged them to take on more formal leadership responsibilities than 

they had in the past. While participants experienced a number of constraints during the 

first year of the ITL program, part of their training included learning how to deal with 

these set backs. These experiences together helped them develop the confidence and 

skill necessary set to successfully mentor others. 
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Practical Implications 

In the online community. Participation in the online Google+ community was 

limited by certain constraints, such as time limitations, lack of exposure to/familiarity 

with Google+ communities, a preference for other types of social media, and limited 

trust or reticence to share within the Innovative Teacher Leader group. Additionally, the 

value placed on participation in the online environment may have not been as great as 

that placed on participation in face-to-face endeavors. 

Participants reported being inundated with new initiatives as a result of the Race 

to the Top grant awarded to the district. As a result, time to spend in the online 

community was precious and limited.  

I have not added to the content of the community. The 

biggest reason is time. I am in a leadership position at my 

school for my grade level and on several other teams at our 

school. I find it difficult to find the time when I can really look 

at all the technology options that I can implement into my 

classroom that are not already shared in our community (ITL 

#3, MMM, October ’14). 

 

I do not have Internet at home and do not have time during 

the day to do this. I am trying, but find that without having 

Internet at home it is very difficulty to be an active participant 

in a Google community while also teaching all day (ITL #6, 

MMM, October ’14). 

 

I have not been actively engaged or adding to the content of 

the community recently. I have viewed it a few times and 

looked at some things on there, but have very little time to 

share and engage. I have not used it much to build my PLN. 
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My biggest challenge is most definitely time (ITL #2, MMM, 

January ’15). 

 

I would say the hardest thing right now is there [are] just so 

many different initiatives that we are doing...the balance 

between all of it. You now, we’re doing so many new things 

this year, that just the balance and people...you know, even 

myself, we’re all just like a little overwhelmed with all of the 

new stuff (ITL #8, MMM, February ‘15). 

 

Challenge is time. There are so many new initiatives this 

year -- the most I’ve seen in 15 years (ITL #20, MMM, 

February ‘15). 

 

Recommendation #1: When working with teacher leader groups in the future, it 

will be critical to determine in advance potential time restrictions and if it is 

possible negotiate extra planning time for them with school administration.  

 

With the RTT grant money, the district elected to integrate Chromebooks into 

grades 3-12 and embrace the use of Google Apps for Education district-wide. As a 

result the eMINTS trainer chose to use a Google+ community as the primary social 

media avenue for communicating online with the ITLs throughout the study. This social 

media outlet was new for most; the time it took to develop comfort with the tool may 

have slowed the participation of the group. 

 

Well, I never used the Google+ before (ITL #29, Interview #1, 

November ’14) 
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You know my Masters is in [technology], but it wasn’t something 

that was available when I got my Masters, you know…the 

Google+ stuff (ITL #31, Interview #1, November ’14). 

 

I was not aware of the Google+ community prior to the ITL 

program, and am now [using it to glean] information on a regular 

basis (ITL #6, MMM, May ’15). 

 

In addition to time constraints experienced as a result of the new RTT initiatives, 

asking teachers to learn to develop habits with new social media was challenging. 

Besides being unfamiliar with Google+ communities, some ITLs simply reported having 

deeply rooted preferences for social networking that didn’t include Google+.  

 

I know we talked about it at the meeting too – the first meeting – 

you know, you have – only so many things you can do. I’m not 

going to spend …personally, I’m not going to spend three hours 

checking all sorts of social media…I want to make sure all my 

teachers are doing the same thing. I know a lot of them do 

Instagram, and a lot of them do Facebook, and a lot of them do 

Twitter (ITL #5, Interview #1, November ’14). 

 

I think I get more from the [F2F} meetings than from the actual 

online community. Just because I spend a lot of time in Tweet 

chats fairly frequently, but I think that just the whole online 

community is a little new to me (ITL #27, Interview #2, February 

’15). 

 

Recommendation #2 - When selecting a social media outlet for use with your 

community, take some time to learn the current preferences of your teacher 
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leaders. Use this information to help select the platform* that will best meet 

your needs. *Note: if technology choices are limited, like with this district that was 

trying to dedicate their resources to Google Apps for Education tools, then be aware 

that the initial year of adoption may be slower, but as participants on these platforms 

reach critical mass, things will pick up. 

 

Recommendation #3 - When learning the social media preferences of your 

users, be sure to determine confidence with using the technology, including 

current history of use, and comfort using and sharing with the tool. Depending 

upon your results, you may need to scaffold use of the tools initially, until your 

teacher leaders are familiar and comfortable using them independently. 

 

Further a limited trust or reticence to share with other ITLs may have impacted 

how and what resources were shared in the online Google+ community among the ITLs. 

 

I’m very new at the Google+. My husband’s had it for a long 

time…I’m a very non-trusting person when it comes to the 

Internet and stuff. It’s very difficult for me to break that guard. I 

just do not trust people that I do not know personally (ITL #11, 

Interview #1, November ’14). 

 

I often read the comments of others on the ITL eMINTS site, but 

I do not contribute my own. I often assume most people are 

more advanced than I am (ILT #5, MMM, November ’14). 
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I could add more posts about technology that I use in my 

classroom, but I feel that people in the community already know 

about the things I am doing in my room as I learn from them 

(ITL #4, MMM, March ’15). 

 

Recommendation #4 - Be sure to include community-building activities and a 

mechanism for assessing the impact of such activities into the community to 

encourage participants to share, get to know one another, and build trust.  

 

Recommendation #5 - If face-to-face meeting time is limited or if you want to 

add value to participation in the online community, encourage small group 

assignments/design tasks that require online collaboration to complete. This 

will allow participants to practice interacting with the site in a more meaningful way, 

than simply reflecting on homework assignments, and will also allow participants time 

to build trust and develop a sense of community in authentic learning situations. Once 

the small groups have completed their collaborative efforts, they can share the newly 

developed resources for the entire community’s future use adding to the community’s 

shared repertoire. 

  

During the Face-to-Face Training. During the face-to-face training sessions, it 

quickly became clear that the biggest hindrance to participation in the ITL CoP arose 

from unclear program expectations. The vision held at the district level was either not 

clear or not clearly communicated or understood by the practitioners. 

I would like to have had my administration on board from day 

one. Because neither of them have any clue what this program 
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is or have even heard of it, so obviously they’re not receptive to 

anything else” (ITL #23, MMM, October ’14). 

 

I think that there needs to be a connection at the very beginning 

of this to say why we’re doing this...not just ‘It’s paid for because 

we have this great grant.’ But, ‘Here’s what we want for our 

district.’ And to address that group specifically and feel like we 

really have a voice and we’re really changing the face of 

technology within the district (ITL #22, Interview #2, February 

‘15). 

 

Like, when they asked me to do this...even though the principal 

and assistant principal...we just didn’t have information, you 

know, about the program. We didn’t understand what it really 

was (ITL #11, Interview #3, April ‘15). 

 

Recommendation #6 - Clear program expectations need to be disseminated 

and they must come from the top down. 

As a result of unclear program expectations, ITL participants were unclear about 

their personal responsibilities in the program. 

[I feel] overwhelmed and frustrated, but not a bad frustration, just 

“ I don’t know how I’m supposed to do this.” If that makes sense? 

(ITL #11, Interview #1, November ’14). 

 

I think that there have been parts of the training that have been a 

little bit hard to understand…not the content, but what we were 

supposed to be doing with the content. Like maybe, there could 

have been some points that could have been made a little bit 

more clear. I think something that the program can do is…there 
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are members of the class, sometimes who don't see themselves 

as technology instructional leaders…and I think the program’s all 

about empowering them. I think this program does that, but I 

think the fact that maybe some people have come in not 

perceiving themselves as this, “Okay, well, I got roped into this.” 

And helping them to see themselves to become that (ITL #27, 

Interview #1, November ’14). 

 

I think it would be better if there were some more knowledge at 

the beginning to tell [us] the expectations of an ITL. I know 

several of us didn’t really know what we were supposed to be 

doing until several months into the school year (ITL #3, MMM, 

May ’15). 

 

Additionally, many of the participants were “nominated” or “volunteered” based 

on a past record of active involvement in extracurricular school activities and were not 

consulted about whether participation in the ITL program would be an appropriate fit 

given their current responsibilities and obligations. 

I know I could do more but my time is stretched too thin this year 

with an intern all year, mentoring a novice teacher, [subject] iPad 

team for the district, and a leadership team at my school. I have 

not been as actively engaged as I would like to be (ITL #3, MMM, 

December ’14). 

 

I have zero time. My principal has me working on two separate 

projects that are taking up most of my prep period and before 

school time. I am creating a [new] program at our school that is 

going to be part of [another] program I’m creating. Then, I’m the 

main person working on creating [a special program] at our 

school for next year. I’m taking 9 hours of grad school and 
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working on my thesis portfolio and have an extremely busy family 

(ITL #23, MMM, January ’15). 

 

Frustration, because I did not know anything about the program 

or the time commitments that would be required before the first 

day (ITL #19, MMM, May ‘15). 

I would have liked to have known what we were committing to. I 

feel like no one told me that it was a ...I was told, ‘Oh, it’s just 

four days. It will be great.’ But no one said, ‘Oh, there’s an online 

community you need to be taking part in, and there’s a book 

study, and…’ I think if I had know that going into it, I might have 

been a little more prepared to dedicate more time to the online 

community (ITL #12, Interview #3, May ‘15). 

 

You really have to have…I told my principal too…you really have 

to have somebody who does not have those dates…or does not 

have another big commitment. I had three big commitments and 

two of those were non-negotiables because one’s a research 

group and another…I have a leadership role” (ITL #10, Interview 

#3, April ’15). 

 

Recommendation #7 - From the start, discuss the goals of the program and very 

clearly delineate how this translates to personal teacher leader responsibilities. 

 

Recommendation #8 - Ensure that the teacher leader being nominated is aware 

of these responsibilities and is willing and able to commit the time necessary 

to effectively meet these expectations. 
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Implications and Recommendations for Further Study 

 This study was designed to assess the nature of participation in a hybrid 

Community of Practice; exploring how teacher efficacy influenced participation; and how 

participation impacted both technology teacher leadership and technology integration 

practice. The results of this study help to fill the lacuna in teacher leadership literature. 

Little empirical research regarding the development of teacher leadership exists. This 

study uses a hybrid CoP to provide both PD and ongoing implementation support to a 

community of Innovative teacher leaders. Researchers interested in learning more 

about teacher leadership and how it can be used to develop technology integration in K-

12 education should consider replicating these methods in further studies. 

This study spurs interest in using social media to support ongoing, professional 

development needs of teachers. Researchers interested in understanding the role and 

implications of social media to support ongoing, professional learning might consider 

studying a tool/platform that allows for Google or other online analytics, in order to 

better understand the dynamics of how social media is used to support ongoing, 

professional learning and which allows for the collection of data related to passive 

participation demonstrated by lurking on sites – e.g. reading posts, but not responding.  

Additionally, researchers might consider a longitudinal study of the perceived 

usefulness, perceived ease of use, and satisfaction with different popular social media 

tools such as Google+. Using a longitudinal study of one tool may help to account for 

any learning curve experienced by users previously unfamiliar with such a tool. 

Additionally, this study spurs interest in exploring field-specific teacher efficacy 

for technology integration, i.e., Teacher Technology Integration Efficacy or expanding 

the definition of teacher efficacy to include components related to technology 
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integration. As noted in the previous section on theoretical implications, researchers 

might consider developing a measurement tool that is specifically geared toward 

collecting efficacy data regarding technology integration. 

Further, this study spurs interest in using hybrid CoP to support ongoing, 

professional development needs of teacher leaders; including helping them to develop 

their technology integration and technology leadership abilities, so as to study the 

impact of teacher leader programs on all teacher technology integration throughout a 

district and ultimately determining the impact of such programs on the learning 

outcomes of students. Researchers might engage in a continued longitudinal study of 

the ITL program (e.g., at least for the duration of the 4 year grant) to begin to see the 

impact on student learning. Such a study would continue using the pretest for all new 

teacher leaders as they begin their journey and an annual posttest for each year of the 

program for all ITLs. It would seek to develop a technology integration measurement to 

determine the impact of the ITL program on faculty integration. Additionally, it would 

begin collecting student PARCC data/MAP data to determine impact on student 

learning). Continued study with the ITL program would be interesting, and would allow 

ITLs further time to develop in the Value Creation cycles. One would expect to be 

seeing an impact on performance at personal and organizational levels, along with an 

impact on organizational reputation by completion of the study. 

 

Limitations 

 In addition to the limitations described in Chapter 1, further limitations became 

apparent over the course of the study: 
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• The inability to link a Google+ Community to Google or other online analytics 

limited the researcher’s ability to use Social Network Analysis to fully analyze 

participation, both active and passive, within the community. It would have been 

nice to be able to see the “lurkers” in addition to the active participants. The 

passive participation data are currently limited to what participants indicate in 

MMM as to how they are interacting with community; more direct behavioral data 

could have provided richer detail about levels and ways of participating. 

• Due to the developing nature of the CoP in its first year, the ability to tap into the 

benefits of the expert/novice (LPP) relationships was limited; it took some time 

for the “experts” to become apparent and to have relevant guidance to share. 

• Distance of the researcher from the subjects being studied – a 5 hour car drive 

was required to visit the participants in a face-to-face environment, thus limiting 

the number of face-to-face meetings that could be scheduled. If the researcher 

lived in closer proximity to the study participants, more time observing the face-

to-face integration of technology by ITLs would have been possible and may 

have further improved the trustworthiness of the data collected. 

• While this study was a start, replication of these processes across differently 

formed populations is needed, especially to determine whether exposure to a 

hybrid CoP consistently impacts teacher technology leadership ability. 

• Limited ability to corroborate findings of self-report measures – The quantitative 

data collected may not represent the actual behavior of participants. Thus, 

adding observations to study could help with this. Perhaps, observing the regular 
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interviewees or adding interviews with the eMINTS trainer – as she has been in 

all classrooms at least twice over the year. 

• The low participation in the online component of the study limits the researcher’s 

ability to fully explore the patterns evident in the online data. 

 

Conclusion 

 This study employed the Value Creation Cycles for CoP from Wenger et al. 

(2011) as a theoretical framework for studying the nature of participation in a hybrid 

CoP; exploring how teacher efficacy influenced participation; and how participation 

impacted both technology teacher leadership and technology integration practice.  This 

study utilized a mixed-methods comparative case study to explore this nature and data 

were collected qualitatively via: 1) observations of F2F training sessions and Google+ 

online CoP online interactions, 2) semi-structured interviews, and 3) document analysis 

of monthly milestone markers. Quantitative Data were collected in the following ways: 1) 

frequency data about activities and interactions during the F2F training sessions and in 

the online Google+ CoP; and 2) a pre-test/post test survey designed to measure 

teacher efficacy and technology integration leadership behavior.   

Findings of this study were congruent with the literature on teacher PD (Guskey, 

1986; Joyce & Showers, 2002; Klinger, 2004; Darling-Hammond, Orphanos, 

Richardson, & Wei, 2009; Gulamhussein, 2013) that pointed to the need for time to 

practice, implementation support, and peer coaching/discourse as necessary factors for 

successful professional development. Additionally, the importance of Wenger’s (2008) 

joint enterprise was underscored as the study indicated drawbacks of not clearly 
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communicating program expectations at the start of the ITL program.  Proposed 

revisions to Cycles 2 and 3 of Wenger et al. (2011) Value Creation were considered and 

additional research to support this view was proposed. The results made a case for 

expanding the defining components of teacher efficacy or creating a tool for technology 

integration as a key component of teacher efficacy in the 21st century.  Participation in 

this hybrid CoP was found to have a positive impact on teacher technology integration 

and technology leadership ability. Additional similar studies across differently formed 

populations would help shed further light on the ways and extent to which these findings 

can be generalized. 

Findings from the four research questions helped clarify the nature of 

participation in this hybrid CoP; exploring how teacher efficacy influenced participation; 

and how participation impacted both technology teacher leadership and technology 

integration practice.  Participation in the online Google+ community reflected a healthy 

give and take nature to the participation, with participants reflecting on their personal 

journeys and developing trust with each other through supporting or liking the posts of 

their peers. Participants seemed more likely to participate in the online community 

during weeks when face-to-face trainings were scheduled. Overall, the experience in 

the hybrid CoP was seen as positive. 

Human capital, social capital, and tangible capital (all types of knowledge capital 

considered in the potential value of Wenger et al. (2011) Value Creation Cycle 2) were 

prevalent throughout the data and seemed to more closely represent the potential value 

inherent in Cycle 2. Reputational and learning capital, while present, appeared to 

correspond more to the applied value referenced in Cycle 3.  
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Teacher efficacy, as currently defined in the TSES (Tschannen-Moran & 

Woolfolk Hoy, 2001) was not a predictor of participation in the online component of this 

hybrid CoP.  

Exposure to new and innovative tools and strategies increased ITL personal use 

of technology, increased the amount of technology handled by students, led to greater 

access to technology integration resources, which in turn led to increased use of 

technology integration.  With increased use of technology, new views of learning 

emerged.  

Increased familiarity with and experience integrating technology impacted the 

development of ITL technology leadership ability and with it led to increased sharing of 

resources with peers. Additionally, participation in the hybrid CoP saw the development 

of ITL leadership methods, both formal and informal in nature. Further, the development 

of technology leadership ability lead to the emergence of new views of learning. Finally, 

a statistically significant change in technology leadership ability, as measured using the 

Technology Integration Leadership Behavior (TILB) subscale from McREL International 

(Marzano, Waters, & McNulty, 2005) was found. Additional similar studies with a larger 

sample population would help shed further light on this from a quantitative perspective. 
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Appendix A. Data Collection Schedule - ITLs (2014-2015) 

 
 
 

September 2014 
Date Event Description/Objective 
Monday, 9/15 
8:30 a.m. - 3:00 
p.m. 

F2F Meeting #1 with ITL Elementary 
group  

Observe training; 
Introduction to group;  
Obtain Informed Consent – all participants will complete; 
Determine teachers willing to participate in interviews 

September 15 – 
Oct 31 

Set up time for initial F2F Interview #1 Coordinate with teachers about initial interview 

Tuesday, 9/16 
8:30 a.m. - 3:00 
p.m. 

F2F Meeting #1 with ITL Secondary 
group 

Observe training; 
Introduction to group;  
Obtain Informed Consent – all participants will complete; 
Determine teachers willing to participate in interviews 

September 16 – 
Oct 31 

Set up time for initial F2F Interview #1 Coordinate with teachers about initial interview; send out 
Doodle invites 

September 15-19 
Deadline 5 p.m. 

Online Administration of Survey #1 Survey #1 will be administered using Qualtrics/Google 
Forms – all 31 participants will complete 

• F2F for those able to stay after training  
• Available online for those unable to stay after 

September 22-26 
Deadline 5 p.m. 

F/U Survey #1 Email polite reminders to those who have failed to 
complete Survey#1 

October 2014 
October 20-24  
Deadline 5 p.m. 

Online Administration of Monthly 
Milestone Measure #1 

MMM will be administered online using Qualtrics/Google 
Forms – all 31 participants will complete 

October 27–31 
 

Send out reminder emails RE: F2F 
Interview#1 

Reminder to interview participants about time/place of 
interview 

October 27–31 
Deadline 5 p.m. 

F/U MMM#1 Email polite reminders to those who have failed to 
complete MMM#1 
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Appendix A. Data Collection Schedule - ITLs (2014-2015) 
 

November 2014 
Date Event Description/Objective 
November 3 - 4 F2F Interview#1 with Elementary 

Teachers 
Interview teachers during conference period or after 
school – 5 teachers 

November 10 - 14 Send out reminder emails RE: F2F 
Interview#1 

Reminder to interview participants about time/place of 
interview 

Monday, 11/17 
8:30 a.m. – 3:00 
p.m. 

F2F Meeting #2 with ITL Elementary 
group 

Observe training 

Wednesday, 11/19 
8:30 a.m. - 3:00 
p.m. 

F2F Meeting #2 with ITL Secondary group Observe training 

November 17-19 F2F Interview#1 with Secondary 
Teachers 

Interview teachers during conference period or after 
school – 5 teachers 

November 17-21 
Deadline 5 p.m. 

Online Administration of Monthly 
Milestone Measure #2 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

November 25-28 
Deadline 5 p.m. 

F/U MMM#2 Email polite reminders to those who have failed to 
complete MMM#2 

December 2014 
December 15-19 
Deadline 5 p.m. 

Online Administration of Monthly 
Milestone Measure #3 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

December 22-26 
Deadline 5 p.m. 

F/U MMM#3 Email polite reminders to those who have failed to 
complete MMM#3 
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Appendix A. Data Collection Schedule - ITLs (2014-2015) 

 
 
 
 
 
 
  

January 2015 
Date Event Description/Objective 
January 19-23 
Deadline 5 
p.m. 

Online Administration Monthly Milestone 
Measure #4 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

January 26-30 
Deadline 5 
p.m. 

F/U MMM#4 Email polite reminders to those who have failed to 
complete MMM#4 

January 26-30 Set up time for online Interview #2 Coordinate with teachers online Interview #2 
February 2015 

Thursday, 2/5 
8:30 a.m. - 
3:00 p.m. 

F2F Meeting #3 with ITL Elementary group Observe training 

February 9-13 Send out reminder emails RE: Online 
Interview #2 

Reminder to interview participants about time/software 
choice for interview 

February 11-27 Online Interview #2 with Teachers Interview by appointment using Skype or Google 
Hangouts – 5 teachers 

February 16-20 
Deadline 5 
p.m. 

Online Administration of Monthly Milestone 
Measure #5 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

February 23-27 
Deadline 5 
p.m. 

F/U MMM#5 Email polite reminders to those who have failed to 
complete MMM#5 
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Appendix A. Data Collection Schedule - ITLs (2014-2015) 
 

 

March 2015 
Date Event Description/Objective 
March 16-20 
Deadline 5 p.m. 

Online Administration of Monthly Milestone 
Measure #6 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

March 23-27 
Deadline 5 p.m. 

F/U MMM#6 Email polite reminders to those who have failed to 
complete MMM#6 

April 2015 
Monday, 4/6 
8:30 a.m. - 3:00 
p.m. 

F2F Meeting #3 with ITL Elementary group Observe training 

April 6 - 17 Set up time for online Interview #3 Coordinate with teachers online Interview #3 
Wednesday, 4/8 
8:30 a.m. - 3:00 
p.m. 

F2F Meeting #3 with ITL Secondary group Observe training 

April 6-10 Send out email recruitment letters for 
Administrator Interviews 

4 to 6 participants would be preferred; with equal 
representation from elementary and secondary 
administrators 

April 13-17 Set up time/location of Administrator 
Interviews 

Coordinate with Administrator Interview participants; 
send out Doodle invites 

April 17 – May 8  Phone Interviews with School 
Administrators 

Phone Interview by appointment  

April 20-24 
Deadline 5 p.m. 

Online Administration of Monthly Milestone 
Measure #7 

MMM will be administered online using 
Qualtrics/Google Forms – all 31 participants will 
complete 

April 20-24 
 

Send out reminder emails RE: Online 
Interview #3 

Reminder to interview participants about time/software 
choice for interview 

April 23 – May 
15 

Online Interview #3 with Teachers  
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Appendix A. Data Collection Schedule - ITLs (2014-2015) 
 

 

 

 

Date Event Description/Objective 
April 27-30 
Deadline 5 
p.m. 

F/U MMM#7 Email polite reminders to those who have failed to 
complete MMM#7 

May 2015 
May 11-15 
Deadline 5 
p.m. 

Online Administration of Monthly Milestone 
Measure #8 

MMM will be administered online using Qualtrix/Google 
Forms – all 31 participants will complete 

May 11-15 Send out reminder emails RE: Survey#2 Reminder to all participants that final survey #2 will be 
available online May 18-22 

May 18-22 
Deadline 5 
p.m. 

F/U MMM#8 Email polite reminders to those who have failed to 
complete MMM#8 

May 18-22 Online Administration of Survey #2 Survey #2 will be administered online using 
Qualtrix/Google Forms – all 31 participants will 
complete 

May 25-29 F/U Survey #2 Email polite reminders to those who have failed to 
complete Survey#2 
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Appendix B. Data Collection Matrix for F2F ITL Training Observations 

 
Training Date:       Location: 
Session Group:      # in Attendance:  
Cycle 1. Immediate Value: Activities and Interactions 
Breakdown of Time by Event Type 
DT/P= Direct Teach/Presentation 
LgDscCol = Large group 
discussion/collaboration 
SmDscCol= Small group 
discussion/collaboration 

Ind = Individual work 
TCB = Team/Community building 
Adm = Administrative 

FT/Br = Free time/Break 
BB = Brain break 

 
Note Event Type  Start Stop Duration Note    Event Type  Start Stop Duration 
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Appendix B. Data Collection Matrix for F2F ITL Training Observations 

 

Significant Events/Topics Covered AM Session Significant Events/Topics Covered AM Session 
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Appendix B. Data Collection Matrix for F2F ITL Training Observations 
 

Significant Events/Topics Covered PM Session Significant Events/Topics Covered PM Session 
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Appendix B. Data Collection Matrix for F2F ITL Training Observations 
 

 

Overall Tone of Session Administrative Resources/Tech 
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Appendix C. Data Collection Frequency Matrix for ITL Observations – Google+ CoP 

 
Observation Date:        
Observation Time Period:  
Week #: 
 
Cycle 1. Immediate Value: Activities and Interactions 

 
 

 

Activity and Interaction Frequencies 

# Active participants  Nature: # of Assignment Status  

Category: # Book Study  Nature: # of General Reflections  

Category: # General Discussion  Nature: # of HW Reflections  

Category: # Resources  Nature: # of Information Requested  

# Interactions  Nature: # of Information Shared  

# Posts  Nature: # of Resources Shared  

# Comments  Nature: # of Social  

# +1s  Nature: # of Training Assignment  
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Appendix C. Data Collection Frequency Matrix for ITL Observations – Google+ CoP 
Cycle 2. Potential Value - A priori Codes derived from Knowledge Capital Indicators  
 

What Knowledge Capital comprises… 

Personal assets  
 

(Human Capital) 

Relationships and 
Connections  
 
(Social Capital) 

Resources  
 
(Tangible Capital) 

Collective intangible 
assets 
 
(Reputational Capital) 

Transformed ability to 
learn  
 
(Learning capital) 

How Knowledge Capital is coded… 

P = Personal S = Social R = Resources C = Collective L = Learning 

What this looks like… 

Motivation 
Inspiration 
Caring 
Confidence 

Acquisition of new 
skills 
Understanding 
Information Received 
Information 
Requested 
Personal Info Shared 
Personal Perspective 
 
 

Types of Relationships 
Peers 
Students 
Administrators 
Parents 
Other 

Intensity of 
Relationships 
Human Resources 
Access to new people 
Levels of trust 
Feeling of isolation 
 

Information 
Documents 
Tools 
Links 
Blogs 
Procedures 
Programs 
Technology 
Mentoring Matters  
Books 

References to ITL 
Community and 
group status 

Change in 
perspective 
Change in practice 
Transfer of 
knowledge 
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Appendix D. Content Analysis Matrix 

NOTE: Coding of the content of posts, interview data, and MMM self-reports will be done using the following 
format in an EXCEL spreadsheet; they will each be coded using a separate worksheet in one workbook. 
 
Top down coding, using a priori codes derived from the Knowledge Capital Indicators will be used during this phase of 
analysis. 
  
Idea Unit Post # Idea Unit # A priori Code 
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Appendix E. Protocol for Semi-structured F2F Interview #1 

 
I want to thank you again for agreeing to allow me to interview you throughout the 2014-
2015 ITL training year. Before we start, I want to remind you that participation in this 
interview is voluntary, and your responses will be kept confidential. This interview will 
be recorded. Once I have transcribed the contents, I will no longer link them to you. 
 
This is a visit to get acquainted. It’s not an evaluation of you. I would like to understand 
how your participation in the ITL program - the F2F training and the dedicated Google+ 
community - has impacted your teaching practice and leadership ability.  My main focus 
is to learn how your participation has changed you, your social relationships, your 
access to resources, and your view of learning.  I have a number of questions I would 
like to ask you. 
 

1. Background - verify demographics from Survey #1. 
 

2. How do you see yourself using the Google+ online CoP with other ITLs? What 
types of things on your campus could you use it for? 

 
3. Have you been experiencing any technical issues related to the Google + 

community? Is there any technology with which you personally, need more help? 
If so, please explain.  

 
4. How comfortable are you using the Google+ online CoP for collaboration with 

your peers? How could you see yourself use it for collaboration? Please explain. 
 

5. How has your technology integration changed, if at all, as a result or your 
participation in the ITL program? Please explain. 

 
6. How has your identity as a leader on campus changed, if at all, as a result or 

your participation in the ITL program? Please explain. 
 

7. How has your access to resources changed, if at all, as a result of your 
participation in the ITL program? Please explain. 

 
8. How has your view of learning changed, if at all, as a result of your participation 

in the ITL program? Please explain. 
 

9. Two strengths - positives - benefits - overall of your participation in the ITL 
program… 

 
10. Two weaknesses - negatives - challenges - overall of your participation in the ITL 

program… 
 

11. Two emotions you have experienced since you became a part of the ITL 
program... 
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Appendix F. Protocol for Semi-structured Online Interview #2 

 
I want to thank you again for agreeing to allow me to interview you throughout the 2014-
2015 ITL training year. Before we start, I want to remind you that participation in this 
interview is voluntary, and your responses will be kept confidential. This interview will 
be recorded. Once I have transcribed the contents, I will no longer link them to you. 
 
Remember, the purpose of our conversation is not to evaluate you. My goal through 
these interviews is to understand how participation in the ITL program - the F2F training 
and the dedicated Google+ community - has impacted your teaching practice and 
leadership ability.  My main focus is to learn how your participation has changed you, 
your social relationships, your access to resources, and your view of learning.   
 
To start today, I want to discuss with you the transcript from our last interview. If you 
wouldn’t mind, please quickly review it again. 
 
 

1. Does what you read accurately reflect your viewpoint? 
 

2. Does this transcript effectively capture what you meant to communicate? If not, 
what needs to be addressed/clarified? 

 
 

3. How have things changed since we last spoke? Please explain. 
 

4. What has remained the same? 
 
 

5. Have you been experiencing any technical issues related to the Google + 
community? If so, please explain. 

 
6. How has your technology integration changed, if at all, as a result or your 

participation in the Google+ online CoP? as a result or your participation in the 
ITL program? Please explain. 

 
7. How has your identity as a leader on campus changed, if at all, as a result or 

your participation in the Google+ online CoP?  as a result or your participation in 
the ITL program? Please explain. 

 
8. How has your access to resources changed, if at all, as a result of your 

participation in the Google+ online CoP? as a result of your participation in the 
ITL program? Please explain. 

 
9. How has your view of learning changed, if at all, as a result of your participation 

in the Google+ online CoP? as a result of your participation in the ITL program? 
Please explain. 
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Appendix F. Protocol for Semi-structured Online Interview #2 
 

10. Two strengths - positives - benefits - overall of your participation in the ITL 
program… 

 
11. Two weaknesses - negatives - challenges - overall of your participation in the ITL 

program… 
 

12. Two emotions you have experienced since you became a part of the ITL 
program… 

 
13. Ideas for the future of ITL? 

 
14. Anything you need more from Administrators/Central Office? 

 
15. General feedback from teachers on your campus RE: Materials or resources? 

 
16. Brag 

 
17. Short term goals for ITL - this year? 

 
18. Long term goals for ITL - future, next year? 
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Appendix G. Protocol for Semi-structured Online Interview #3 

 
I want to thank you again for agreeing to allow me to interview you throughout the 2014-
2015 ITL training year. Before we start, I want to remind you that participation in this 
interview is voluntary, and your responses will be kept confidential. This interview will 
be recorded. Once I have transcribed the contents, I will no longer link them to you. 
 
Remember, the purpose of our conversation is not to evaluate you. My goal through 
these interviews is to understand how participation in the ITL program - the F2F training 
and the dedicated Google+ community - has impacted your teaching practice and 
leadership ability.  My main focus is to learn how your participation has changed you, 
your social relationships, your access to resources, and your view of learning.  
 
To start today, I want to discuss with you the transcript from our last interview. If you 
wouldn’t mind, please quickly review it again. 
 

1. Does what you read accurately reflect your viewpoint? 
 

2. Does this transcript effectively capture what you meant to communicate? If not, 
what needs to be addressed/clarified? 

 
 

3. Have you been experiencing any technical issues related to the Google+ 
community? If so, please explain. 

 
4. How has your technology integration changed, if at all, as a result or your 

participation in the Google+ online CoP? as a result or your participation in the 
ITL program? Please explain. 

 
5. How has your identity as a leader on campus changed, if at all, as a result or 

your participation in the Google+ online CoP?  as a result or your participation in 
the ITL program? Please explain. 

 
6. How has your access to resources changed, if at all, as a result of your 

participation in the Google+ online CoP? as a result of your participation in the 
ITL program? Please explain. 

 
7. How has your view of learning changed, if at all, as a result of your participation 

in the Google+ online CoP? as a result of your participation in the ITL program? 
Please explain. 

 
8. Do you see the value in using an online community to support your PD? 

 
9. How can we make the Sdale ITL Google+ community more relevant, so as to 

better serve Sdale ITLs in their role as campus leaders? 
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Appendix G. Protocol for Semi-structured Online Interview #3 
 

10. Two strengths - positives - benefits - overall of your participation in the ITL 
program… 

 
11. Two weaknesses - negatives - challenges - overall of your participation in the ITL 

program… 
 

12. Two emotions you have experienced since you became a part of the ITL 
program… 

 
13. Ideas for the future of ITL? 

 
14. Anything you need more from Administrators/Central Office? 

 
15. General feedback from teachers on your campus RE: Materials or resources? 

 
16. Short term goals for ITL - this year? 

 
17. Long term goals for ITL - future, next year? 
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Appendix H. Protocol for Semi-structured F2F Administrator Interviews 

I want to thank you again for agreeing to allow me to interview you today. Before we 
start, I want to reiterate that participation in this interview is voluntary, and your 
responses will be kept confidential. This interview will be recorded. Once I have 
transcribed the contents, I will no longer link them to you. 
 
The purpose of our conversation is to get your perspectives on the ITL program and 
their impact on your campus.  The goal of my research has been to understand how 
participation in the ITL program - the F2F training and the dedicated Google+ 
community - has impacted teaching practice and leadership ability. Today, I am 
interested in getting your outside perspective on this process. 
 

1. Background 
a. How long have you worked in Springdale? 
b. How long have you been administrator? 

 
2. What did you know going into this school year about the ITL program? 

 
3. What have you learned since? 

 
 

4. How did you select your initial ITL? 
 

5. Are you using the same process for selecting your new ITL for next year? 
 
 

6. What have you heard, if anything, about the Springdale Plugged In Google+ 
community? Please explain. 

 
7. Have you had an opportunity to participate in or observe the Springdale Plugged 

Google+ community? If so, please explain that experience. 
 
 

8. What have you heard, if anything, about the closed Sdale ITL Community that 
the ITLs have been using this year? Please explain. 

 
9. How has technology integration on your campus changed, if at all, as a result of 

the ITL program? Please explain. 
 
 

10. How has technology integration changed for your specific ITL, if at all, as a result 
of his/her participation in the ITL program? Please explain. 

 
11. How has the identity of your ITL, as a leader on campus changed, if at all, as a 

result of his/her participation in the ITL program? Please explain. 
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Appendix H. Protocol for Semi-structured F2F Administrator Interviews 

 
12. How has access to technology resources on your campus changed, if at all, as a 

result of the ITL program? Please explain. 
 

13. What goals do you have for your ITL(s) on your campus? Short-term? Long-term. 
Please explain. 
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Appendix I. Protocol for ITL Monthly Milestone Markers (Self-report) #1-7 

 
The goal of the Monthly Milestone Marker (MMM) is to collect data about the nature of 
your participation in the ITL Program – how you participate online with your cohort in the 
ITL Google+ community, how this participation and your face-to-face training sessions 
impact the development of your Professional Learning Network (PLN), and how your 
involvement impacts your role as an Innovative Teacher Leader integrating technology 
in your classroom and teaching your peers to do so on your campus. This process of 
regular reflection is known to impact personal learning. 
 
 
Section 1. Personal Examples of Technology Integration  
Please reflect back over the past month and share an example of how you integrated 
technology you learned about through the ITL program in your classroom. It might be 
something new you learned from eMINTS, something you learned while developing 
your Professional Learning Network (PLN), or something you learned from a peer in the 
ITL Google+ community. 
 
 
 
 
 
 
 
 
 
 
 
 
Section 2. Personal Examples of Innovative Teacher Leader Behavior 
Please reflect back over the past month and share an example of how you acted as an 
Innovative Teacher Leader on your campus? Maybe you created resources for 
technology integration to be used by others on your campus; or assisted someone on 
campus in learning to use a new technology application, software or instructional 
strategy; or maybe you answered questions posed by peers on campus related to 
technology integration. 
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Appendix I. Protocol for ITL Monthly Milestone Markers (Self-report) #1-7 
 
Section 3.  Reflection on your Participation 
In the next section, I would like you to rate your participation, technology integration, 
and your developing identity as an “Innovative Teacher Leader.” On a scale from 1 to 7, 
with 7 being excellent and 1 being poor, rate yourself and then provide some insight 
about your basis for making that rating. The questions below are prompts. Use them to 
guide your reflection, but they are in no way meant to limit it.  
 
Rate your participation in the ITL online CoP.  
 
Self-rating: ________ 
 
Have you actively been engaging in and adding to the content of the community? Has 
the community helped you develop and build your Professional Learning Network 
(PLN)? To what extent have you been successful in participating in this online ITL CoP? 
To what extent could you be more effective with your participation? What has been you 
biggest challenge? 
 
 
 
 
 
 
 
 
 
 
Rate your experience integrating technology into your classroom.  
 
Self-rating: ________ 
 
How actively have you been integrating new knowledge about technology integration 
into your classroom? How successful has the ITL program been in changing/adding to 
your ability to integrate technology effectively in your classroom? What changes have 
you seen in your personal use of technology? What has been your biggest challenge? 
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Appendix I. Protocol for ITL Monthly Milestone Markers (Self-report) #1-7 
Rate your role as an “Innovative Teacher Leader” on your campus. 
 
Self-rating: ________ 
 
What has been your role in leading others on campus in technology integration? What 
has been successful? What would you change next time? What has been your biggest 
challenge? 
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Appendix J. Protocol for ITL Monthly Milestone Markers (Self-report) #8 

 
I want to thank you again for agreeing to share your feedback with me throughout the 
2014-2015 ITL training year. Before we start, I want to remind you that participation in 
this self-report is voluntary, and your responses will be kept confidential.  
 
Remember, the purpose of this self-report is not to evaluate you. My goal through these 
questions is to understand how participation in the ITL program - the F2F training and 
the dedicated Google+ community - has impacted your teaching practice and leadership 
ability. My main focus is to learn how your participation has changed you, your social 
relationships, your access to resources, and your view of learning.  
 

1. How has your participation in the ITL program impacted your technology 
integration? Please explain. 

 
2. How has your participation in the ITL program impacted your identity as a leader 

on campus? Please explain. 
 

3. How has your participation in the ITL program impacted your access to 
resources? Please explain. 

 
4. How has your participation in the ITL program impacted your view of learning? 

Please explain. 
 

5. How can we make the Sdale ITL Google+ community more relevant, so as to 
better serve Sdale ITLs in their role as campus leaders? 

6. What strengths - positives - benefits – have you gained from your overall 
participation in the ITL program? Please explain. 

 
7. What challenges do you feel you need help with in regards to your role in the ITL 

program? Please explain. 
 

8. Two emotions you have experienced since you became a part of the ITL 
program… 

 
9. Ideas for the future of ITL? (e.g. how often would you like to meet in the future? 

When? Would you be interested in meeting online – Hangouts, Tweet chats?) 
 

10. Is there anything you need from Administrators/Central Office to better support 
you in the ITL role? 

 
11. Have you heard any general feedback from the teachers on your campus 

regarding specific technology professional development they need? 
 

12. What are your short-term goals for ITL for this summer? 
 

13. What are your long-term goals for ITL in the future? next year? 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 

 
Dear Innovative Teacher Leader Participants:  
 
I would like to invite you to participate in “Innovative Teacher Leaders Survey”. The 
purpose of this survey is to determine your Teacher Efficacy and Technology 
Integration Leadership Behavior levels. I will use the information I gather to determine 
how your Teacher Efficacy level influences your participation in our online ITL 
Community and to measure change in your leadership ability through the course of the 
Innovative Teacher Leaders program. 
 
Your participation in this survey is voluntary. Your individual responses will remain 
strictly confidential and will never be shared with your principal or other district 
personnel. The survey will take about 15 minutes to complete.  
 
If you have any questions about this survey, please contact MaryShannon Williams at 
(210) 833-3104 or by email at mwcp6@mail.missouri.edu / maryshannon@emints.org. 
 
Thanks so much for your participation! 
 
 
Your Background 
 
 
Q1. Is English your native language 
 

Yes 1 
No 2 

 
Q2. Do you identify as Latino/Hispanic 
 

Yes 1 
No 2 

 
Q3. Do you identify as: (Select all that apply). 
 

American Indiana/Alaskan 
Native 1 

Asian 2 
Black/African American 3 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 

Native Hawaiian/Pacific 
Islander 4 

White 5 
Other 6 

 
Q4. Do you identify as:          

 
Male 1 
Female 2 
Other 3 

 
Q5. Select the highest level of education you have completed. 
 
 
 
 
 
 

 
 
 
 

Q6. What is your age? 
      

Under 25 1 
26 - 35 2 
36 - 45 3 
46 - 55  4 
Over 55  5 

 
 
Q7. How many years of teaching experience do you have? (Please specify 
number.) 
 

 
 
  

Associates 1 
Bachelors 2 
Masters 3 
PhD/EdD  4 
Other 5 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 
Q8. How many years have you taught at your current district? (Please specify 
number.) 
 

 
 
Q9. What is your current work title? (Select the closest title.) 
 

High School Teacher 1 
Junior School Teacher 2 
Middle School Teacher 3 
Elementary School Teacher 4 
Pre-K Teacher 5 
Other 6 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 

 

Q10. What is your primary teaching area?  
 

Generalist  (I teach many subject 
areas) 1 

English Language Arts 2 
Science 3 
Social Studies 4 
Mathematics 5 
Foreign Language  7 
Special Education 8 
English Language Learners 9 
Resource Personnel (Library, Media, 
Technology) 10 

 
 
Q11. Have you ever been involved in an online community? 
 

Yes 1 
No 2 

 
 
Q12.  Have you ever been involved in an online community that focused on 

technology integration and improving your teaching practice and leadership 
ability? 

 
Yes 1 
No 2 

 
 
Q13.  Based on what you know about the Innovative Teacher Leaders (ITL) 
program, how knowledgeable are you about the program content? 
 

Very Knowledgeable 1 
Knowledgeable 2 
Somewhat Knowledgeable 3 
Not Knowledgeable at all  4 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 
Q14.  What are your expectations for participating in the Innovative Teacher 
Leaders (ITL) online community? 
 
 

To learn a new subject-area content 1 
To gain insight into new or different approaches to 
teaching 2 

To become more comfortable with technology 3 
To help my students become more comfortable with 
technology 4 

To understand how online learning takes place 5 
To engage in a learning community with colleagues 6 

 
 
Q15. I expect to implement what I will learn through this community in my 
classroom. 
 

Yes 1 
No 2 

 
 
Q16. Participating in online communities for professional development can be as 
effective as traditional face-to-face professional development workshops.  
 

Strongly agree 1 
Agree 2 
Disagree 3 
Strongly disagree  4 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 
Q17. How proficient are you at performing each of 
the following: (Highly proficient, Proficient, 
Somewhat proficient, I don’t know yet)? 
 H
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I d
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a. Navigating websites 1 2 3 4 

b. Performing an Internet of library search for 
educational resources 

1 2 3 4 

c. Downloading documents 1 2 3 4 

d. Uploading documents 1 2 3 4 

e. Reading a threaded discussion 1 2 3 4 

f. Posting comments to a threaded discussion 1 2 3 4 

g. Installing support programs (e.g. Adobe Reader, 
QuickTime, RealPlayer, Flash, Java, etc.) 

1 2 3 4 

h. Trouble shooting tech problems 1 2 3 4 
 
 
 

Technology Integration Leadership Behavior 
Circle one number for each item. 
         
Q18: To what extent do the following statements 

characterize your or the school?            
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A
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a. I am very knowledgeable about effective technology 
integration practices. 1 2 3 4 

b. I consciously try to challenge the status quo to get 
teachers to think about changing their technology 
integration practice. 

1 2 3 4 

c. I try to inspire other teachers to accomplish things 
that might seem beyond their grasp. 1 2 3 4 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 

Q18: To what extent do the following statements 
characterize your or the school?            
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d. Other teachers are aware of my beliefs and vision 
regarding teaching and learning technology. 1 2 3 4 

e. I continually monitor the effectiveness of our 
technology curriculum. 1 2 3 4 

f. I attempt to make major changes in how technology 
integration is done. 1 2 3 4 

g. I stay informed of the current research and theory 
regarding effective technology integration. 1 2 3 4 

h. In my school, we regularly consider new and better 
ways of integrating technology. 1 2 3 4 

i. I am very knowledgeable about technology 
integration issues. 1 2 3 4 

j. I initiate changes that require people to re-examine 
their beliefs and values. 1 2 3 4 

k. I always portray a positive attitude about our ability 
to accomplish important technology integration 
initiatives. 

1 2 3 4 

l. I continually monitor the effectiveness of our 
technology integration practices. 1 2 3 4 

m. I encourage people to express options that are 
contrary to my own. 1 2 3 4 

n. I continually expose other teachers to current ideas 
about how to effectively integrate technology. 1 2 3 4 

o. I can be highly directive or nondirective as the 
situation warrants. 1 2 3 4 

p. I am very knowledgeable about effective technology 
integration assessment practices. 1 2 3 4 

q. I try to be the driving force behind major technology 
integration initiatives. 1 2 3 4 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
 

Q18: To what extent do the following statements 
characterize your or the school?            
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r. I have a well-defined vision and beliefs about 
schools, teaching, and learning. 1 2 3 4 

s. I continually monitor the effectiveness of my school’s 
technology integration assessment practices. 1 2 3 4 

t. I adapt my technology leadership style to the 
specific needs of a given situation. 1 2 3 4 

u. In my school, we regularly have discussions about 
current research and theory. 1 2 3 4 

v. I provide guidance for other teachers regarding 
effective technology integration practice. 1 2 3 4 

w. In my school, we are consistently challenging 
ourselves to stretch and grow our technology 
integration practice beyond where we are currently 
comfortable. 

1 2 3 4 

x. I believe that we can accomplish just about anything 
if we are willing to work hard enough and if we 
believe in ourselves. 

1 2 3 4 

y. I have explicitly communicated my beliefs and vision 
to other teachers. 1 2 3 4 

z. At any given time, I can accurately determine how 
effective our school is in terms of enhancing student 
technology learning. 

1 2 3 4 

aa.  In my school, we regularly read articles and books 
about effective technology integration practices. 1 2 3 4 

bb.  My behavior is consistent with my ideals and beliefs 
regarding schools, teachers, and learning. 1 2 3 4 

 
(The above items were adapted with permission from McREL International.) 
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Appendix K. Innovative Teacher Leaders (ITL) Survey#1/Pretest 
Teachers’ Sense of Efficacy Scale 
Circle one number for each item. 
 
Q19: How much can you do?            
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a. How much can you do to control disruptive behavior in the classroom? 1 2 3 4 5 6 7 8 9 

b. How much can you do to motivate students who show low interest in schoolwork? 1 2 3 4 5 6 7 8 9 

c. How much can you do to get students to believe they can do well in schoolwork? 1 2 3 4 5 6 7 8 9 

d. How much can you do to help your students value learning? 1 2 3 4 5 6 7 8 9 

e. To what extent can you craft good questions for your students? 1 2 3 4 5 6 7 8 9 

f. How much can you do to get children to follow classroom rules? 1 2 3 4 5 6 7 8 9 

g. How much can you do to calm a student who is disruptive or noisy? 1 2 3 4 5 6 7 8 9 

h. How well can you establish a classroom management system with each group of 
students? 1 2 3 4 5 6 7 8 9 

i. How much can you use a variety of assessment strategies? 1 2 3 4 5 6 7 8 9 

j. To what extent can you provide an alternative explanation or example when 
students are confused? 1 2 3 4 5 6 7 8 9 

k. How much can you assist families in helping their children do well in school? 1 2 3 4 5 6 7 8 9 

l. How well can you implement alternative strategies in your classroom? 1 2 3 4 5 6 7 8 9 

 
(The above items were used with permission from Anita Woolfolk Hoy at The Ohio State University.) 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 

 
Dear Innovative Teacher Leader Participants:  
 
I would like to invite you to participate in “Innovative Teacher Leaders Survey”. The 
purpose of this survey is to determine your Teacher Efficacy and Technology 
Integration Leadership Behavior levels. I will use the information I gather to determine 
how your Teacher Efficacy level influences your participation in our online ITL 
Community and to measure change in your leadership ability through the course of 
the Innovative Teacher Leaders program. 
 
Your participation in this survey is voluntary. Your individual responses will remain 
strictly confidential and will never be shared with your principal or other district 
personnel. The survey will take about 15 minutes to complete.  
 
If you have any questions about this survey, please contact MaryShannon Williams at 
(210) 833-3104 or by email at mwcp6@mail.missouri.edu / 
maryshannon@emints.org. 
 
Thanks so much for your participation! 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
 
 
Your Experience in the Innovative Teacher Leaders Program 
 
 
Q1. Having completed the Innovative Teacher Leaders Program, how knowledgeable are you 
about the following topics addressed during this program? 
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i. Building a professional learning network (PLN) 1 2 3 4 

j. Fostering the growth of peers’ PLNs 1 2 3 4 

k. Developing short technical training and job 
supports 

1 2 3 4 

l. Providing constructive peer feedback 1 2 3 4 

m. Providing guidance with technology integration 1 2 3 4 

n. Developing expertise in Google Apps for 
Education 

1 2 3 4 

 
 
Q2. The content of this program is easily transferable to the classroom. 
 

Strongly agree 1 
Agree 2 
Disagree 3 
Strongly Disagree 4 

 
 
Q3. Which of the following occurred as a result of your participation in this program? (Select 

all that apply.) 
 

I learned new subject-area content 1 
I gained insight into new or different approaches to teaching 2 
I became more skilled at using technology 3 
I use (or will use) technology more often with my students than I did before 
participating in this program 4 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
 
Q4. How much work was required during this program? 

 
Too much 1 

The right amount 2 
Too little 3 

 
Q5. How difficult was this program? 
 

Too difficult 1 

The right amount of difficulty 2 
Too easy 3 

 
 
 
Q6. Please rate the overall quality of this program. 
 

Excellent 1 
Very Good 2 
Good 3 
Fair 4 
Poor 5 

 
 
 
Q7. Please indicate the degree to which you agree or disagree with each of the following 
statements: 
 
 

St
ro

ng
ly

 
di

sa
gr

ee
 

D
is

ag
re

e 

A
gr

ee
 

St
ro

ng
ly

 a
gr

ee
 

a. The program goals were clearly stated 1 2 3 4 

b. The expectations for program participation were 
clear 

1 2 3 4 

c. The program was well-organized 1 2 3 4 

d. The ITL Google+ community was easy to use 1 2 3 4 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
 
Q8. Please indicate the degree to which you agree or disagree with each statement below: 
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a. This program was aligned with my schools’ 
professional development needs or plans 

1 2 3 4 

b. The program addressed areas of curricular and/or 
pedagogical needs or plans 

1 2 3 4 

c. The program effectively linked pedagogical skills 
with content 

1 2 3 4 

 
 
Q9. My technical abilities were adequate to participate in this program. 
 

Yes 1 
No 2 

 
 
10. I had access to technology that allowed me to fully participate in this program.  
 

Yes 1 

No 2 
 
 
Q11. Was technical assistance available throughout this program? 
 

Yes 1 
No 2 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
 
Q12.  What were the primary venues from which you participated in the online portion of this 

program? 
 
 

Home 1 
Your classroom 2 
The school computer lab or other school computer area 3 
The local library  4 
Other 5 

 
 
Q13.  Online professional development programs can be as effective as traditional face-to-face 
professional development programs. 
 

Strongly agree 1 
Agree 2 
Disagree 3 
Strongly Disagree 4 

 
Q14.  To what extent did the following interfere with your participation in this program? 
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a. Fitting the work requirements in with other 
professional commitments 1 2 3 4 

b. Fitting the work requirement in with my general 
schedule 1 2 3 4 

c. Experiencing anxiety about participating in an 
online community 1 2 3 4 

d. Learning the program content 1 2 3 4 

e. Having adequate technical skills 1 2 3 4 

f. Experiencing technical difficulties 1 2 3 4 

g. Working with the online Google+ community 1 2 3 4 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
Technology Integration Leadership Behavior 
Circle one number for each item. 
         
Q15: To what extent do the following statements 

characterize your or the school?            
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a. I am very knowledgeable about effective 
technology integration practices. 1 2 3 4 

b. I consciously try to challenge the status quo to get 
teachers to think about changing their technology 
integration practice. 

1 2 3 4 

c. I try to inspire other teachers to accomplish things 
that might seem beyond their grasp. 1 2 3 4 

d. Other teachers are aware of my beliefs and vision 
regarding teaching and learning technology. 1 2 3 4 

e. I continually monitor the effectiveness of our 
technology curriculum. 1 2 3 4 

f. I attempt to make major changes in how 
technology integration is done. 1 2 3 4 

g. I stay informed of the current research and theory 
regarding effective technology integration. 1 2 3 4 

h. In my school, we regularly consider new and better 
ways of integrating technology. 1 2 3 4 

i. I am very knowledgeable about technology 
integration issues. 1 2 3 4 

j. I initiate changes that require people to re-examine 
their beliefs and values. 1 2 3 4 

k. I always portray a positive attitude about our ability 
to accomplish important technology integration 
initiatives. 

1 2 3 4 

l. I continually monitor the effectiveness of our 
technology integration practices. 1 2 3 4 

m. I encourage people to express options that are 
contrary to my own. 1 2 3 4 

n. I continually expose other teachers to current 
ideas about how to effectively integrate 
technology. 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
Q15: To what extent do the following statements 

characterize your or the school?            
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o. I can be highly directive or nondirective as the 
situation warrants. 1 2 3 4 

p. I am very knowledgeable about effective 
technology integration assessment practices. 1 2 3 4 

q. I try to be the driving force behind major 
technology integration initiatives. 1 2 3 4 

r. I have a well-defined vision and beliefs about 
schools, teaching, and learning. 1 2 3 4 

s. I continually monitor the effectiveness of my 
school’s technology integration assessment 
practices. 

1 2 3 4 

t. I adapt my technology leadership style to the 
specific needs of a given situation. 1 2 3 4 

u. In my school, we regularly have discussions about 
current research and theory. 1 2 3 4 

v. I provide guidance for other teachers regarding 
effective technology integration practice. 1 2 3 4 

w. In my school, we are consistently challenging 
ourselves to stretch and grow our technology 
integration practice beyond where we are 
currently comfortable. 

1 2 3 4 

x. I believe that we can accomplish just about 
anything if we are willing to work hard enough and 
if we believe in ourselves. 

1 2 3 4 

y. I have explicitly communicated my beliefs and 
vision to other teachers. 1 2 3 4 

z. At any given time, I can accurately determine how 
effective our school is in terms of enhancing 
student technology learning. 

1 2 3 4 

aa.  In my school, we regularly read articles and 
books about effective technology integration 
practices. 

1 2 3 4 

bb.  My behavior is consistent with my ideals and 
beliefs regarding schools, teachers, and learning. 1 2 3 4 

 
(The above items were adapted with permission from McREL International.) 
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Appendix L. Innovative Teacher Leaders (ITL) Survey#2/Posttest 
Teachers’ Sense of Efficacy Scale 
Circle one number for each item. 

Q16: How much can you do?            
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a. How much can you do to control disruptive behavior in the 
classroom? 1 2 3 4 5 6 7 8 9 

b. How much can you do to motivate students who show low interest 
in schoolwork? 1 2 3 4 5 6 7 8 9 

c. How much can you do to get students to believe they can do well 
in schoolwork? 1 2 3 4 5 6 7 8 9 

d. How much can you do to help your students value learning? 1 2 3 4 5 6 7 8 9 

e. To what extent can you craft good questions for your students? 1 2 3 4 5 6 7 8 9 

f. How much can you do to get children to follow classroom rules? 1 2 3 4 5 6 7 8 9 

g. How much can you do to calm a student who is disruptive or 
noisy? 1 2 3 4 5 6 7 8 9 

h. How well can you establish a classroom management system with 
each group of students? 1 2 3 4 5 6 7 8 9 

i. How much can you use a variety of assessment strategies? 1 2 3 4 5 6 7 8 9 

j. To what extent can you provide an alternative explanation or 
example when students are confused? 1 2 3 4 5 6 7 8 9 

k. How much can you assist families in helping their children do well 
in school? 1 2 3 4 5 6 7 8 9 

l. How well can you implement alternative strategies in your 
classroom? 1 2 3 4 5 6 7 8 9 

(The above items were used with permission from Anita Woolfolk Hoy at The Ohio State University.π
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Appendix M. Strategy Harvests 

 
Strategy Name Description Purpose 
Most Important Point 
(MIP)  

After talking or reading about topics, 
individuals or teams develop a short 
description about what they feel is the 
most important take-away.  

Summarizing  

Sole Mates  Individuals find partners or team members 
by finding others with like shoes.  

Grouping Strategy  

Temperature Reading  Facilitator requests input in the form of a 
temp (cool, warm, hot) or thumb indicator 
(pointing down, sideways, or up) to 
determine groups’ readiness to move on or 
need to revisit content.  

Facilitator Move  

Say Something  Participants read silently and 
simultaneously, highlighting important 
details, then group with others and say 
something they highlighted.  

Processing information, 
considering new 
content/ideas/perspectives  

Carousel Brainstorm  Teams brainstorm ideas on chart (multiple 
teams/multiple charts), then teams rotate 
and repeat at each chart. One team per 
chart, facilitator designates time to rotate.  

Processing information, 
considering new 
content/ideas/perspectives  

Look Like/Sounds Like  Participants explain characteristics or give 
examples by using descriptions of what 
something looks like or sounds like (IE 
Meeting Norms)  

Processing information: 
identify examples and non-
examples  

Louder Please  Participants are instructed to announce 
(with confidence) "Louder Please" if 
another participant comments too quietly 
and others cannot hear.  

Facilitator Move (request)  

Charting  Red heading/Black underline or box. 
Alternating Earth tone list. Draws attention 
to heading and each individual item in the 
list.  

Facilitator Move  

Video Intro  Use short video clip to engage participants 
and encourage communication around 
new topic.  

Inclusion Activity, 
Community Building  

Stir the Classroom  Each participant is given a traditional 
playing card. Leader should take out the 
higher numbers that are not needed. 
Groups are organized by suit. After each 
round of discussion, the leader chooses a 
card number and that person rotates 
(alternate clockwise & counter-clockwise 
moves for multiple moves).  

Processing information, 
considering new 
content/ideas/perspectives  

Finish the Sentence  A sentence starter is presented and 
participants are asked to finish the 
sentence. Participants may be asked to 
post their sentence completion on a chart, 
the classroom whiteboard, through a 
Twitter account, etc.  

Strategy good for 
summarizing learning or 
reflecting on activity.  
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Appendix M. Strategy Harvests 
 
Strategy Name Description Purpose 
Think/Pair/Share/Square  Pose a question. Allow participants to think 

individually about a response. Next, have 
them share with a partner (ex: shoulder 
partner, like colors, face partner, etc.). 
Then, have them meet with another group 
of 2 to create a square (group of 4) and 
continue to share.  

Processing information, 
considering new 
content/ideas/perspectives
  

Foreshadowing  Showing 2+ questions that will be 
answered, but only ask that the first one be 
answered/discussed initially. Participants 
will see the additional question prior to 
being asked to answer them.  

Facilitator Move: preview 
upcoming content and 
connections  

Color Partners  Chose partners by comparing nametag 
colors, color of shoes, or color of 
scaffolding distributed (same color, 
coordinating color).   

Grouping Strategy  

Co-Op Co-Op  Divide resources, jobs, and duties between 
groups. Individual group share/teach whole 
group.  

Create interdependence 
by having groups attend to 
responsibility with the 
intention to teach or share 
with the whole class.   

Line Up (Super Bowl)  Create a physical continuum (ex: from left 
to right ... I saw every second of the Super 
Bowl to What's the Super Bowl?)  

Random ordering activity  

Successes/Accomplishmen
ts  

Small group meeting to discuss what's 
working (steer clear of what is not 
working)  

Creates a positive tone, 
gives opportunities for 
group members to gain 
great, working ideas from 
others. If used as a kick-off 
activity.  

Is/Is Not  Given a topic/item, make a list of what is 
and what it is not  

To create a clear idea or 
vision to define what the 
topic/item is and what the 
role might be.   

Make a Meme  Using Google Drawing, take or find a 
picture onto which you can add a 
humorous/creative comment.   

Connect content to an 
image. Allows for a more 
creative outlet for 
reflection.  

Delve & Dialogue  Delve into the content, then discuss with 
your teammates as to what needs to be 
refined, deleted, or added.  

To clarify current thoughts, 
assumptions, knowledge 
about a topic.  

Assumptions Wall  Create a wall, chart, etc. of currently held 
beliefs or believes about a topic.  

To learn participants' 
preconceived knowledge 
or beliefs about a topic.  

Four Corners  Individuals move to a specific corner of the 
room to dialogue with a smaller group. 
Presenter identifies labels for each corner 
based on topic. Ex. the 4 types of audience 
members  

The strategy gives 
individuals a more intimate 
group to converse with 
based on identifiers 
connected to topic.  
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Appendix M. Strategy Harvests 
 
Strategy Name Description Purpose 
Listen for the Lull  Presenter listens for lull in conversation as 

cue to give next instruction, prompt, 
direction, etc.  

Facilitator move  

Lasso  Facilitator has words posted and creates a 
"lasso" around a word to focus the groups’ 
attention on that one word. Group clarifies 
the meaning of the word or refines and 
clarifies vague terms/language.  

Strategy used to develop 
common language and 
understandings.  

Problem-based Learning  Meet the problem, Analyze problem 
(Small-group & Large-group Brainstorm), 
Define the problem statement. 

Collaborative problem-
solving and learning  

Tournament of Champions  Use a tournament bracket, describe your 
idea, tool, approach, or strategy  

Competition  

1-2-3 Activator  Create groups within the classroom (i.e.-
number off). Then, pose a question to each 
group for discussion and reporting.  

Create classroom 
discussion using multiple 
(yet connected) questions.  

Flashlight  Asking questions, practicing in order to 
shine a light on what something truly 
means, what the problems with it might be, 
whether or not the idea or skill is really 
understood.  

Clarification  

Card Sort  Topic headings, Supporting pieces -- place 
the supporting pieces under their correct 
headings and add a comment for 
explanation (use Concept Board)  

Collecting ideas, Outlining 
information  

Reflect into Plan  Using reflection to move forward and plan 
ahead for the future  

Reflection & Planning  

App Smash  The use of multiple technology tools used 
to create a product that can demonstrate 
new ideas and learning (i.e., using a 
webcam to capture an image, edit/modify 
the image using PicMonkey and then 
save/export, use that image as a 
supporting resource/example/background 
in a presentation using Prezi ). 

Process strategy for 
creating  
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Appendix N. ITL Tech Tools 

 
Tech Tool Availability Description 
1-Click Timer Chrome extension 

Available from the Chrome Web Store 
https://chrome.google.com/webstore/cat
egory/apps?hl=en 
 

Timer app for Google Chrome 

Blogger https://www.blogger.com/ 
 

Free weblog publishing tool from 
Google, for sharing text, photos and 
video. 
 

Chrome https://www.google.com/chrome/ 
 

A web browser from Google that links 
easily to other Google Tools. 
 

Conceptboard https://conceptboard.com/ 
 

A collaboration platform with a visual 
focus; good for brainstorming 
 

Fakebook http://www.classtools.net/FB/home-
page 
 

Create fake Facebook pages 

Glogster https://www.glogster.com/#one 
 

Create online, interactive multimedia 
posters 
 

Google Classroom https://classroom.google.com/u/0/welc
ome 
 

A suite of free productivity tools for 
classroom collaboration from Google 
Apps for Education (GAFE) 
 

Google Docs (Docs, 
Sheets, Slides, and 
Forms) 

https://www.google.com/docs/about/ 
 

A suite of free productivity tools from 
Google, including word publishing, 
spreadsheets, presentations, and 
forms. 

Google Drawings Available from the Chrome Web Store 
https://chrome.google.com/webstore/cat
egory/apps?hl=en 
 

A Chrome app that allows for the 
creation of shapes and diagrams. 

Google+ 
Communities Help 

https://support.google.com/plus/answer
/2888328?hl=en 
 

A help tool for users unfamiliar with 
the Google+ environment. 
 

Kahoot! https://kahoot.it/#/ 
 

A free game-based learning platform. 
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Appendix N. ITL Tech Tools 
 
Tech Tool Availability Description 

LEGO® Movie Maker iPad app 
Available at the iTunes App Store 
https://itunes.apple.com/us/app/lego-
movie-maker/id516001587?mt=8 
 

A free iPad app from LEGO that 
allows users to create a custom 
LEGO stop-motion movie. 

NearPod https://www.nearpod.com/ 
 

A classroom tool for teachers that 
allows for interactive lessons and 
assessments. 

Omni Bar Timer Chrome 
Learn More: 
http://lifehacker.com/omnibox-timer-
turns-the-chrome-address-bar-into-a-
timer-801247936 
 

Type a time in the omnibar of Chrome 
and it will turn it into a timer. 

Pear Deck https://www.peardeck.com/ 
 

A classroom tool for teachers that 
allows for interactive lessons and 
assessments. 
 

Phonto iPad app 
Available at the iTunes App Store 
https://itunes.apple.com/us/app/phonto
-text-on-photos/id438429273?mt=8 
 

A free, iPad app that allows you to 
add text to pictures. 

PicMonkey http://www.picmonkey.com/  
OR Chrome app or extension 
Available from the Chrome Web Store 
https://chrome.google.com/webstore/cat
egory/apps?hl=en 
 

The Chrome app is a free photo 
editing tool, that allows users to 
create collages, whiten teeth, and 
play with fonts, effects, filters, and 
more. 
 
The Chrome extension allows you to 
instantly grab images from any web 
page and open them for editing. 
 

Prezi https://prezi.com/ 
 

A free, online tool that uses motion, 
zoom, and spatial relationships to 
create interactive presentations. 

Stoodle http://stoodle.ck12.org/ 
 

A free, online real-time collaboration 
tool developed by students for 
students. 
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Appendix N. ITL Tech Tools 
 
Tech Tool Availability Description 

Stop Motion Studio iPad app 
Available at the iTunes App Store 
https://itunes.apple.com/us/app/stop-
motion-studio/id441651297?mt=8 
 

A free, iPad app that allows users to 
create stop motion movies. 

TubeChop http://www.tubechop.com/ 
 

A free tool that allows you to chop a 
section from any YouTube video and 
share it. 

TweetDeck https://tweetdeck.twitter.com/ 
OR Chrome app  
Available from the Chrome Web Store 
https://chrome.google.com/webstore/cat
egory/apps?hl=en 
 

This Twitter tool allows users to 
customize the Twitter experience by 
building custom timelines, lists, 
searches, and using a single 
interface. 

Twister http://www.classtools.net/twister/ 
 

Create fake tweets 
 

Twitter 

https://twitter.com/ 

A free, online social networking 
platform that allows users to send and 
read short 140-character messages 
called “tweets.” 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 

 
Descriptive Statistics 

 Mean Std. Deviation Analysis N 
TE_Pre_1 8.03 1.378 31 
TE_Pre_2 7.26 1.460 31 
TE_Pre_3 7.68 1.423 31 
TE_Pre_4 7.74 1.264 31 
TE_Pre_5 8.06 1.181 31 
TE_Pre_6 8.03 1.140 31 
TE_Pre_7 7.74 1.154 31 
TE_Pre_8 8.00 1.211 31 
TE_Pre_9 7.87 1.056 31 
TE_Pre_10 8.03 .983 31 
TE_Pre_11 7.23 1.146 31 
TE_Pre_12 7.81 1.078 31 
 
 
Correlation Matrixa 

 

 
TE_Pre_
1 

TE_Pre_
2 

TE_Pre_
3 

TE_Pre_
4 

TE_Pre_
5 

TE_Pre_
6 

TE_Pre_
7 

TE_Pre_
8 

Correlation TE_Pre_1 
1.000 .791 .600 .369 .285 .700 .634 .699 

TE_Pre_2 .791 1.000 .763 .651 .357 .536 .694 .679 
TE_Pre_3 .600 .763 1.000 .693 .171 .479 .597 .541 
TE_Pre_4 .369 .651 .693 1.000 -.055 .260 .616 .414 
TE_Pre_5 .285 .357 .171 -.055 1.000 .444 .257 .489 
TE_Pre_6 .700 .536 .479 .260 .444 1.000 .818 .869 
TE_Pre_7 .634 .694 .597 .616 .257 .818 1.000 .811 
TE_Pre_8 .699 .679 .541 .414 .489 .869 .811 1.000 
TE_Pre_9 .530 .541 .393 .349 .541 .613 .491 .651 
TE_Pre_1
0 .393 .319 .222 .114 .601 .565 .390 .560 

TE_Pre_1
1 .185 .382 .332 .364 .432 .402 .550 .456 

TE_Pre_1
2 .386 .351 .306 .231 .586 .738 .575 .741 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
Sig. (1-tailed) TE_Pre_1 

 .000 .000 .021 .060 .000 .000 .000 

TE_Pre_2 .000  .000 .000 .024 .001 .000 .000 
TE_Pre_3 .000 .000  .000 .178 .003 .000 .001 
TE_Pre_4 .021 .000 .000  .384 .078 .000 .010 
TE_Pre_5 .060 .024 .178 .384  .006 .081 .003 
TE_Pre_6 .000 .001 .003 .078 .006  .000 .000 
TE_Pre_7 .000 .000 .000 .000 .081 .000  .000 
TE_Pre_8 .000 .000 .001 .010 .003 .000 .000  
TE_Pre_9 .001 .001 .014 .027 .001 .000 .002 .000 
TE_Pre_1
0 .014 .040 .115 .270 .000 .000 .015 .001 

TE_Pre_1
1 .159 .017 .034 .022 .008 .012 .001 .005 

TE_Pre_1
2 .016 .027 .047 .105 .000 .000 .000 .000 

 
 
 
Correlation Matrixa 

 TE_Pre_9 TE_Pre_10 TE_Pre_11 TE_Pre_12 
Correlation TE_Pre_1 .530 .393 .185 .386 

TE_Pre_2 .541 .319 .382 .351 
TE_Pre_3 .393 .222 .332 .306 
TE_Pre_4 .349 .114 .364 .231 
TE_Pre_5 .541 .601 .432 .586 
TE_Pre_6 .613 .565 .402 .738 
TE_Pre_7 .491 .390 .550 .575 
TE_Pre_8 .651 .560 .456 .741 
TE_Pre_9 1.000 .743 .520 .797 
TE_Pre_10 .743 1.000 .467 .856 
TE_Pre_11 .520 .467 1.000 .549 
TE_Pre_12 .797 .856 .549 1.000 

Sig. (1-tailed) TE_Pre_1 .001 .014 .159 .016 
TE_Pre_2 .001 .040 .017 .027 
TE_Pre_3 .014 .115 .034 .047 
TE_Pre_4 .027 .270 .022 .105 
TE_Pre_5 .001 .000 .008 .000 
TE_Pre_6 .000 .000 .012 .000 
TE_Pre_7 .002 .015 .001 .000 
TE_Pre_8 .000 .001 .005 .000 
TE_Pre_9  .000 .001 .000 
TE_Pre_10 .000  .004 .000 
TE_Pre_11 .001 .004  .001 
TE_Pre_12 .000 .000 .001  

 
a. Determinant = 1.898E-6 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
TSES Posttest Factor Analysis Statistics 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. .779 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 331.566 
df 66 
Sig. .000 

 
 
Communalities 

 Initial 
TE_Pre_1 1.000 
TE_Pre_2 1.000 
TE_Pre_3 1.000 
TE_Pre_4 1.000 
TE_Pre_5 1.000 
TE_Pre_6 1.000 
TE_Pre_7 1.000 
TE_Pre_8 1.000 
TE_Pre_9 1.000 
TE_Pre_10 1.000 
TE_Pre_11 1.000 
TE_Pre_12 1.000 
Extraction Method: Principal Component Analysis. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
Total Variance Explained 

Component 
Initial Eigenvalues 

Rotation Sums of 
Squared Loadingsa 

Total % of Variance Cumulative % Total 
1 6.703 55.856 55.856 5.697 
2 1.959 16.327 72.183 5.522 
3 .952 7.929 80.112  
4 .698 5.817 85.929  
5 .566 4.720 90.648  
6 .335 2.790 93.439  
7 .276 2.297 95.736  
8 .212 1.768 97.504  
9 .127 1.057 98.561  
10 .086 .719 99.279  
11 .052 .433 99.712  
12 .035 .288 100.000  

 
Extraction Method: Principal Component Analysis. 
a. When components are correlated, sums of squared loadings cannot be added to obtain a 
total variance. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
Pattern Matrixa 

 
Component 
1 2 

TE_Pre_1 .157 .707 
TE_Pre_2 .018 .894 
TE_Pre_3 -.156 .941 
TE_Pre_4 -.317 .956 
TE_Pre_5 .889 -.259 
TE_Pre_6 .594 .379 
TE_Pre_7 .228 .741 
TE_Pre_8 .540 .490 
TE_Pre_9 .775 .137 
TE_Pre_10 .983 -.198 
TE_Pre_11 .543 .156 
TE_Pre_12 .965 -.058 

 
Extraction Method: Principal Component Analysis.  
Rotation Method: Promax with Kaiser Normalization.a 

a. Rotation converged in 3 iterations. 

 
 
Structure Matrix 

 
Component 
1 2 

TE_Pre_1 .538 .792 
TE_Pre_2 .500 .903 
TE_Pre_3 .351 .857 
TE_Pre_4 .199 .785 
TE_Pre_5 .749 .221 
TE_Pre_6 .798 .699 
TE_Pre_7 .628 .864 
TE_Pre_8 .805 .782 
TE_Pre_9 .849 .555 
TE_Pre_10 .876 .332 
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TE_Pre_11 .627 .449 
TE_Pre_12 .934 .463 

 
Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
Extraction Method: Principal Component Analysis.  
Rotation Method: Promax with Kaiser Normalization. 

 
Component Correlation Matrix 

Component 1 2 
1 1.000 .540 
2 .540 1.000 

 
Extraction Method: Principal Component Analysis.   
Rotation Method: Promax with Kaiser Normalization. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
TSES Posttest Factor Analysis Statistics 
 

Descriptive Statistics 

 Mean Std. Deviation Analysis N 

TE_Post_1 8.07 1.132 29 

TE_Post_2 7.14 1.575 29 

TE_Post_3 7.72 1.099 29 

TE_Post_4 7.45 1.242 29 

TE_Post_5 7.86 1.246 29 

TE_Post_6 7.90 .860 29 

TE_Post_7 7.79 1.013 29 

TE_Post_8 8.17 .889 29 

TE_Post_9 8.07 .998 29 

TE_Post_10 8.31 .891 29 

TE_Post_11 6.69 1.873 29 

TE_Post_12 8.03 .906 29 
 
 

Correlation Matrixa 

 
TE_P
ost_1 

TE_Post_
2 

TE_Post_
3 

TE_Post_
4 

TE_Post_
5 

TE_Post_
6 

TE_Post_
7 

Correlatio
n 

TE_Post_1 1.000 .475 .648 .562 .514 .742 .636 
TE_Post_2 .475 1.000 .683 .351 .210 .380 .399 
TE_Post_3 .648 .683 1.000 .513 .258 .536 .460 
TE_Post_4 .562 .351 .513 1.000 .272 .447 .303 
TE_Post_5 .514 .210 .258 .272 1.000 .453 .429 
TE_Post_6 .742 .380 .536 .447 .453 1.000 .753 
TE_Post_7 .636 .399 .460 .303 .429 .753 1.000 
TE_Post_8 .520 .467 .416 .089 .538 .585 .754 
TE_Post_9 .375 .062 .148 .118 .669 .300 .121 
TE_Post_10 .580 .223 .310 .193 .780 .557 .430 
TE_Post_11 .381 .100 .078 .323 .241 .246 .134 
TE_Post_12 .451 .172 .405 .145 .574 .509 .358 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 

Sig. (1-
tailed) 

TE_Post_1  .005 .000 .001 .002 .000 .000 
TE_Post_2 .005  .000 .031 .137 .021 .016 
TE_Post_3 .000 .000  .002 .088 .001 .006 
TE_Post_4 .001 .031 .002  .076 .008 .055 
TE_Post_5 .002 .137 .088 .076  .007 .010 
TE_Post_6 .000 .021 .001 .008 .007  .000 
TE_Post_7 .000 .016 .006 .055 .010 .000  
TE_Post_8 .002 .005 .012 .323 .001 .000 .000 
TE_Post_9 .022 .375 .221 .271 .000 .057 .267 
TE_Post_10 .000 .122 .051 .158 .000 .001 .010 
TE_Post_11 .021 .303 .343 .044 .104 .100 .244 
TE_Post_12 .007 .186 .015 .227 .001 .002 .028 

 
  
 

Correlation Matrixa 
 TE_Post_8 TE_Post_9 TE_Post_10 TE_Post_11 TE_Post_12 
Correlation TE_Post_1 .520 .375 .580 .381 .451 

TE_Post_2 .467 .062 .223 .100 .172 
TE_Post_3 .416 .148 .310 .078 .405 
TE_Post_4 .089 .118 .193 .323 .145 
TE_Post_5 .538 .669 .780 .241 .574 
TE_Post_6 .585 .300 .557 .246 .509 
TE_Post_7 .754 .121 .430 .134 .358 
TE_Post_8 1.000 .147 .652 .076 .303 
TE_Post_9 .147 1.000 .739 .184 .748 
TE_Post_10 .652 .739 1.000 .188 .650 
TE_Post_11 .076 .184 .188 1.000 .175 
TE_Post_12 .303 .748 .650 .175 1.000 

Sig. (1-tailed) TE_Post_1 .002 .022 .000 .021 .007 
TE_Post_2 .005 .375 .122 .303 .186 
TE_Post_3 .012 .221 .051 .343 .015 
TE_Post_4 .323 .271 .158 .044 .227 
TE_Post_5 .001 .000 .000 .104 .001 
TE_Post_6 .000 .057 .001 .100 .002 
TE_Post_7 .000 .267 .010 .244 .028 
TE_Post_8  .223 .000 .347 .055 
TE_Post_9 .223  .000 .170 .000 
TE_Post_10 .000 .000  .164 .000 
TE_Post_11 .347 .170 .164  .182 
TE_Post_12 .055 .000 .000 .182  

a. Determinant = 5.717E-5 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. .722 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 226.326 
df 66 
Sig. .000 

 
Communalities 

 Initial Extraction 
TE_Post_1 1.000 .808 
TE_Post_2 1.000 .573 
TE_Post_3 1.000 .672 
TE_Post_4 1.000 .736 
TE_Post_5 1.000 .740 
TE_Post_6 1.000 .715 
TE_Post_7 1.000 .747 
TE_Post_8 1.000 .836 
TE_Post_9 1.000 .859 
TE_Post_10 1.000 .865 
TE_Post_11 1.000 .522 
TE_Post_12 1.000 .691 
Extraction Method: Principal Component Analysis. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Rotation 
Sums of 
Squared 
Loadingsa 

Total % of Variance 
Cumulative 
% Total % of Variance 

Cumulative 
% Total 

1 5.597 46.642 46.642 5.597 46.642 46.642 4.755 
2 1.906 15.885 62.527 1.906 15.885 62.527 4.216 
3 1.263 10.523 73.050 1.263 10.523 73.050 2.208 
4 .938 7.819 80.869     
5 .652 5.431 86.300     
6 .554 4.613 90.913     
7 .294 2.446 93.359     
8 .262 2.184 95.543     
9 .218 1.814 97.357     
10 .168 1.401 98.758     
11 .108 .898 99.655     
12 .041 .345 100.000     

Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
Component Matrixa 

 
Component 
1 2 3 

TE_Post_1 .856 .198 .190 
TE_Post_6 .826 .175 -.045 
TE_Post_10 .802 -.450 -.140 
TE_Post_5 .746 -.428 -.029 
TE_Post_7 .743 .290 -.335 
TE_Post_8 .720 .135 -.547 
TE_Post_12 .688 -.464 .050 
TE_Post_3 .674 .461 .073 
TE_Post_2 .547 .520 -.060 
TE_Post_9 .571 -.710 .171 
TE_Post_11 .328 -.023 .643 
TE_Post_4 .502 .382 .582 

 
Extraction Method: Principal Component Analysis.a 
a. 3 components extracted. 
 
 
Pattern Matrixa 

 
Component 
1 2 3 

TE_Post_7 .880 .044 -.154 
TE_Post_8 .865 .177 -.406 
TE_Post_2 .786 -.267 .138 
TE_Post_3 .739 -.137 .285 
TE_Post_6 .671 .218 .133 
TE_Post_1 .570 .225 .383 
TE_Post_9 -.322 1.005 .133 
TE_Post_10 .208 .834 -.093 
TE_Post_12 .018 .805 .079 
TE_Post_5 .127 .792 .015 
TE_Post_4 .274 -.108 .758 
TE_Post_11 -.193 .222 .710 
Extraction Method: Principal Component Analysis.  
Rotation Method: Promax with Kaiser Normalization.a 
a. Rotation converged in 5 iterations. 
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Appendix O. TSES Pretest and Posttest Factor Analysis Statistics 
 
 
Structure Matrix 

 
Component 
1 2 3 

TE_Post_7 .852 .416 .132 
TE_Post_8 .817 .496 -.100 
TE_Post_6 .812 .547 .385 
TE_Post_1 .793 .553 .604 
TE_Post_3 .767 .250 .493 
TE_Post_2 .709 .115 .338 
TE_Post_10 .558 .912 .125 
TE_Post_9 .176 .883 .214 
TE_Post_5 .491 .852 .199 
TE_Post_12 .408 .827 .231 
TE_Post_4 .465 .154 .825 
TE_Post_11 .132 .264 .689 

 
Extraction Method: Principal Component Analysis.  

 Rotation Method: Promax with Kaiser Normalization. 
 
 
 
Component Correlation Matrix 
Component 1 2 3 
1 1.000 .454 .316 
2 .454 1.000 .182 
3 .316 .182 1.000 

 
Extraction Method: Principal Component Analysis.   
 Rotation Method: Promax with Kaiser Normalization. 
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