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ABSTRACT 

Differentiated teacher professional development designed for learning to 

effectively integrate technology into classroom practice requires an instructional design 

model focused on complex learning and transfer to practice. In the case of small rural, 

private, and independent schools, the number of educators in unique faculty and 

administrative positions may put a significant strain on a school’s ability to provide high 

quality, ongoing, authentic professional learning opportunities that meet the needs of 

individual educators. 

This multiple methods case study investigated influential design factors for 

differentiated professional development using a virtual learning environment that could 

have advantages for small or rural schools. Of particular interest were educators’ 

perceptions of the existing knowledge network within the school and the relationship 

between teachers’ self-efficacy for technology integration and other personal factors. The 

pilot study was conducted at a PreK-12 independent school to investigate the feasibility 

of the methodological choices and to explore the implications for conducting future 

larger-scale studies in K-12 schools.   

The results of the study suggest that virtual learning environments could serve to 

facilitate complex professional learning focused on transfer to practice for educators in 

small and rural schools by expanding the possibilities for interaction for both teachers 

and administrators in the online and local face-to-face environments.  At each local site, 

school administrators would serve as change agents, which would require an additional 

layer of development in the instructional design phase paired with programmed 

facilitation during the implementation process in each school. In addition, the results 
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indicate that combining traditional analyses of teachers’ personal characteristics with 

social network analysis for visualization of a school’s knowledge network may be 

beneficial to instructional designers or professional development facilitators as a pre-

assessment of teachers’ needs for differentiation. 
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CHAPTER I 

INTRODUCTION  

Background 

Teaching and learning in the twenty-first century has been declared by many 

organizations to require fundamentally different teaching methods than were employed in 

the past due to the advent and rapid change of information and communications 

technologies (ICT) (Dede, 2010). Two particular organizations, the Partnership for 21st 

Century Skills (2006) and the International Society for Technology in Education (2007), 

have articulated frameworks for student outcomes to inform current teaching practice. 

Both of these frameworks, as well as others, consider technology to be an integral part of 

preparing students for the types of work that they will likely be doing in their lifetimes. 

The concept of technology integration in K-12 schools has been defined and 

redefined by researchers and discussed in the literature for two to three decades, yet 

numerous studies have concluded that meaningful integration of technology in teaching 

and learning has not been accomplished uniformly. In fact, several studies indicate that 

much of the technology use in K-12 schools is still confined to low-level information 

processing instead of student-centered learning experiences (Bauer & Kenton, 2005; 

Becker 2000; Cuban, Kirkpatrick, & Peck, 2001). Barriers to effective technology 

integration in classrooms have been described in many different ways.  Ertmer (1999) 

classified barriers that prevented teachers from integrating technology as first-order and 

second-order.  External factors such as equipment, technical training, and technical 

support are first-order barriers.  Individual, more personal factors such as teachers’ 

knowledge, beliefs, and attitudes about their students, the technology itself, and their self-
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efficacy for teaching with technology are second-order barriers. Dede (2007) asserts that 

“the primary barriers to altering curricular, pedagogical, and assessment practices 

towards any ICT-based transformative vision are not conceptual, technical, or economic, 

but instead psychological, political, and cultural” (p.12). 

Teachers working with variable student populations in a variety of school 

contexts are at the center of the issue. At the school level, lack of a clear definition of 

what technology integration actually encompasses complicates the picture (Belland, 

(2009); Bebell, Russell, & O’Dwyer, 2004; Zhao & Frank, 2003) with understanding 

ranging from a focus on teacher and student uses of computers for various tasks to uses of 

technology for development of students’ critical thinking skills (Hew & Brush, 2007). 

The combination of various types of barriers including both teacher-level factors and 

school-level factors and no clear definition of technology integration suggests that 

professional development for both teachers and school administrators is needed. 

Otherwise, it is probably safe to say that the issues will continue to be ambiguous and 

variable by individual teacher and by school organization and progress will be difficult to 

detect. 

Mishra and Koehler (2008) proposed that teachers must construct an integrated 

type of knowledge – technological, pedagogical, (and) content knowledge (TPACK) - in 

order for technology to be integrated effectively into classroom instruction.  TPACK 

differs from pedagogical content knowledge (PCK) as described by Schulman (1987) due 

to the added technology dimension in the scope of knowledge construction. The ways and 

means by which teachers build individual TPACK could vary substantially from teacher 

to teacher and between content areas.  Individual construction of TPACK has been 
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positively correlated with teaching expertise and content area (Pierson, 2001; Harris, 

Mishra, & Koehler, 2009). The rate of a teacher’s knowledge development and transfer to 

the classroom has been shown to improve after well-designed professional development 

experiences using authentic instructional planning tasks (Koehler & Mishra, 2005). These 

findings indicate that at a minimum, the design of effective professional development 

learning experiences for teachers should be differentiated to account for the range of 

teachers’ expertise and differences in need for individualization by content area.   

  Statement of the Problem 

Teacher professional development designed for learning how to effectively 

integrate technology into classroom practice requires an instructional design model 

focused on complex learning and transfer to practice.  Differentiation of professional 

development instruction to meet each individual teacher’s needs within a given school or 

district in terms of content, process, product, and environment also requires an 

instructional design approach suited to complex learning.  This requirement for 

individualized instruction, which may be heightened in the case of small rural, private, or 

independent schools due to the number of educators assigned to unique teaching or 

administrative positions, puts significant constraints on a school’s ability to provide high 

quality, ongoing, authentic professional learning opportunities from both the design and 

the implementation perspectives. In small school districts or private and independent 

schools, there may only be one teacher in specialized areas, only one or two elementary 

grade-level teachers, and a limited number of administrative personnel with the time and 

or expertise to develop or facilitate differentiated professional development training for 

teachers onsite. Online professional development options, using virtual learning 
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environments that are commercially available, may be appealing in this situation for 

several reasons. 

• Teachers may be more likely to connect with others who have similar

teaching assignments or curricular objectives outside their school or

district.

• Teachers may be more likely to connect with others who have

complementary knowledge and skills inside their school or district.

• Built-in features such as connections to additional professional

development resources and opportunities for reflection can provide

individualized options for teachers.

• Diffusion of innovation in thought and practice may be encouraged by

increased interaction with peers both inside and outside the school or

district.

• Overall reduction in cost and development time may help jump-start the

professional development training that a school or district can offer.

If commercially available virtual learning environments can potentially provide 

all of these benefits, one might ask what the downside could be.  For instructional 

designers working to develop authentic training modules for complex learning using 

virtual learning environments, there are many important factors for consideration which 

are, in fact, psychological, political, and cultural.  

Rationale for the Study 

Within the complicated framework of educational technology integration in K-12 

schools, this study was designed to investigate influential factors for the design of a 
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virtual learning environment for professional development that would have advantages 

for small or rural schools.  Of particular interest were the various ways in which each 

component of the overall design could be differentiated for teachers’ individual learning 

needs.  The study was really conceived as a pre-assessment of educator needs, 

organizational constraints, and methodological choices that would at this point inform 

design decisions and at a future time guide research within larger K-12 school districts. 

The researcher’s rationale was that a better understanding of the complexities that 

exist between teacher-level factors and school-level factors with respect to effective 

technology integration in K-12 schools may require a different level of analysis. If the 

unit of analysis for a problem of this type is not the teacher-level factors or the school-

level factors, but actually the relationship between the two, information gained from 

multiple perspectives would be valuable.  

Purpose of the Study 

This multiple methods study had two general purposes conforming to the 

typology developed by Newman, Ridenour, Newman, and DeMarco, Jr. (2003).  First, 

this research study was designed to build understanding of the complexities of personal 

and school-related factors that merit consideration during the instructional design process 

for differentiated online teacher professional development.  The second purpose of the 

study was to add to the knowledge base by clarifying connections between educators’ 

needs for differentiation and implementation concerns for online professional 

development programs within a school community. 

The specific purpose of this research study was to investigate the role that 

teachers’ self-efficacy for technology integration, past professional development 
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experiences, technological skill levels, and perception of the existing knowledge network 

within the school organization affect their perceptions and potential engagement with a 

virtual learning environment designed for complex learning. In addition, the study was 

purposefully designed as a pilot case study to investigate the feasibility of the 

methodological choices and to explore the implications for conducting future larger-scale 

investigations in K-12 schools. 

Research Questions 

In this multiple methods study, there were five research questions including two 

qualitative, two quantitative, and one multiple methods question.  The key research 

questions were: 

1. To what extent are the perceptions about important design factors for 

differentiated online professional development similar for teachers, technology 

staff, and administrators?  

2. What are the implications of the school’s social network analysis for the design 

of an online learning environment for teacher professional development? 

3. What is the relationship between teachers’ personal characteristics and their 

self-efficacy for technology integration?   

4. What personal and school-related factors will predict teachers’ perceived user 

acceptance of an online learning environment for professional development that 

supports complex learning? 

5. How do the quantitative findings provide an enhanced understanding of the 

qualitative results? 
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The Primary Audience 

This study will be of interest to persons or groups interested in K-12 initiatives 

involving technology integration or teacher professional development.  The conceptual 

framework may also be applicable for pre-service teacher education programs seeking to 

prepare teacher candidates to integrate technology into their curriculum planning and 

classroom instruction.  Instructional designers or educational product developers could 

use the results of this study to better understand the issues that teachers and organizations 

face during the adoption and implementation of new innovations for education.   

Theoretical and Conceptual Framework 

The conceptual framework for this study draws from several different intertwined 

constructs.  Rogers’ diffusion of innovation theory is the overarching theory guiding the 

research since some of the observed problems with technology integration may be due to 

interruption of Rogers’ proposed sequence of the innovation decision process.  The 

diffusion of innovation model includes five stages in the process of adoption of an 

innovation:  knowledge, persuasion, adoption, implementation, and institutionalization. 

Teacher self-efficacy beliefs are thought to affect their use and integration of technology 

in instruction and self-efficacy for the adoption of innovation is proposed to include a 

component of vicarious experience that would enhance self-efficacy.  The diffusion of 

innovation theory also provides for consideration of these beliefs being positively or 

negatively affected by the social network and collective efficacy for a particular 

innovation.  In particular scenarios, teachers who have high self efficacy for integrating 

technology may be negatively affected by a member of the group that they have no direct 
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contact with if that person is in a particularly controlling position of the group’s 

communication and knowledge structures (Rogers, 2003).   

In small schools or rural districts, a more complicated setting exists since other 

factors such as geographic distance, unique job placements, and low administrator to 

teacher ratio contributes to a more challenging implementation scenario for 

individualized professional development. Based on the combination of concepts within 

the theoretical framework, a conceptual working context was designed to investigate the 

research questions at the study site.  The conceptual working context was developed 

using a general design approach to professional development (Fishman, Best, Marx, & 

Taj, 2001) that situates professional learning within the overall educational context 

culminating in improved student outcomes. The Four Component Instructional Design 

model for complex learning (van Merrienboer, Clark, & de Croock, 2002), the TPACK 

framework (Mishra & Koehler, 2006), and four parameters for differentiated instruction 

(Tomlinson, 1999) were integrated to provide a communication tool for data collection. 

Instructional design opportunities for the various components of the TPACK framework 

appeared to fit within the four components of the 4C/ID model. In addition, when 

considering the design options for an online program that would fit the implementation 

needs of small or rural schools, it seemed that each of the four instructional design 

components could be differentiated in terms of environment, content, process, and 

product for a given school or group of educators.   

Significance of the Study 

 This study seeks to develop an understanding of the effects of individual attributes 

and perceptions of knowledge networks on the instructional design requirements for 
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differentiated professional development that would support technological pedagogical 

content knowledge construction.  The results of this study will contribute to the literature 

relevant to technology integration in K-12 schools, pre-service teacher education, and in-

service teacher professional development.  Deriving understanding applicable to the 

design of learning environments for teacher professional development and pre-service 

teacher education to promote technology integration in instruction is an important 

parameter in educational change initiatives.   

Delimitations and Limitations 

 Research studies are bounded by the “delimitations and potentially weakened by 

the limitations inherent to the design and methodological choices” made by the researcher 

(Creswell, 2003, p. 148). 

 The delimitations in this study were: 

1. The study was confined to one independent PreK-12 school in the southwestern 

United States. The specificity of the site selection and context may make 

replication of the study difficult. 

2. All participants were employed at the school site and volunteered to complete 

the online survey anonymously. All interview participants were volunteers from 

the original survey group.   

3. The protection of survey participants’ identities precluded comparison of 

personal characteristics and position within the organization’s social network.   

 The study also had the following limitations: 

1.  Convenience sampling reduces the generalizability of the research findings 

since the sample may not be representative of other populations. 



Texas Tech University, Ann Banay Newton, August 2013 
 

 10 

2.  All quantitative personal data and perceptions were self-reported by survey 

participants and may therefore be subjective. 

3.  The sample size may limit the reliability of the quantitative results. 

4.  The interpretive nature of the qualitative data analysis could compromise the 

validity of the study’s conclusions. 

5. The bias of the researcher as a participant-observer should always be 

considered to be a limitation. 

Definitions of Terms 

 The following concepts were used in the research framework: 
 
Differentiation: Differentiation means tailoring instruction to meet individual needs.  

Content, process, product, or learning environment can be adjusted in response to 

variance among learners. (Tomlinson, 1999). 

Educational Technology: Educational technology is defined as “the study and ethical 

practice of facilitating learning and improving performance by creating, using, and 

managing appropriate technological processes and resources.” (Januszewski & Molenda, 

2008, p.2). 

Heterophily:  Heterophily is defined as the degree to which two or more individuals who 

interact are different in certain attributes such as beliefs, education, social status and the 

like (Rogers, 2003, p. 36) 

Homophily:  Homophily is defined as the degree to which two or more individuals who 

interact are similar in certain attributes (Rogers, 2003, p.37). 
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Situated learning:  An instructional design for learning which involves the use of an 

authentic, collaborative social context, which most closely simulates the real-file context 

where new knowledge gains were directly applied (Lave and Wenger, 1991). 

Technological pedagogical (and) content knowledge: The acronym TPACK is used in the 

literature to denote technological pedagogical (and) content knowledge as an emergent 

form of knowledge that goes beyond its three separate components:  technology 

knowledge, knowledge of pedagogy, and content knowledge (Mishra & Koehler, 2008, 

p.17).

Technology: Broadly defined, technology includes the tools created by human knowledge 

of how to combine resources to produce desired products, to solve problems, fulfill 

needs, or satisfy wants (Mishra & Koehler, 2008, p.5).  

Technology integration:  Technology integration refers to the act of including technology 

in teaching (Mishra & Koehler, 2008, p. 10).  Further, technology integration describes 

the ways in which teachers use technology seamlessly to support and extend curriculum 

objectives and to engage student in meaningful learning. 

Virtual Learning Environment: Virtual learning environments are web-based education 

systems that provide learners two-way access to content, various tools, and other learners.  

Interaction may asynchronous or in real-time depending on the tools available in the 

learning environment.  Virtual learning environments are sometimes called e-learning 

environments, online learning environments, or learning platforms.    

Chapter Summary 

This chapter provided the background, rationale, and purpose of the study.  In 

addition, the research questions, theoretical and conceptual framework, and significance 
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of the study were reported.  This multiple methods case study investigated influential 

design factors for differentiated professional development using a virtual learning 

environment that could have advantages for small or rural schools.  An overview of the 

barriers that are reported to hamper technology integration in K-12 schools, the type of 

knowledge that teachers need for effective classroom technology integration, and the 

need for differentiated teacher professional development was presented.  In addition, the 

issues associated with provision of professional learning opportunities at small schools 

were discussed.  In the next chapter, a detailed review of the literature related to various 

aspects of the study is presented. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

 The state of technology integration, in the era of web-based technologies, in K-12 

schools has been studied, evaluated, and described in the literature from various 

perspectives over the last twenty-five to thirty years.  A considerable amount of the 

research conducted has focused on the barriers that prevent effective technology 

integration ( Becker, 1994; Dede, 2007; Ertmer, 1999) and the complexity of teacher 

knowledge required to integrate technology (Mishra & Koehler, 2006; Pierson, 2001). In 

addition, some studies have addressed the overlapping areas of technology integration, 

and teacher self-efficacy beliefs (Skaalvik & Skaalvik, 2007; Skoretz & Childress, 2012; 

Wang, Ertmer, & Newby, 2004; ), teacher knowledge about technology integration and 

designs for professional development instruction (Brinkerhoff, 2006; Penuel, Sun, Frank, 

& Gallagher, 2012;  Tondeur, van Keer, van Braak, & Valcke, 2007), and social networks 

and professional learning (Baker-Doyle & Yoon, 2010; Kopcha, 2010; Sun, Penuel, 

Frank, Gallagher, & Youngs, 2013). However, few studies have addressed the connection 

between teacher-level and school-level factors that may impact the design and 

implementation processes for online professional learning environments in small schools.   

 This chapter is organized to review the literature relevant to this study at three 

levels.  First, literature that situates the study within the broader conceptual 

understandings related to technology integration in K-12 schools is presented. The second 

level of review is focused on the literature in other areas related to the framework used in 

the study including professional development and differentiated instruction. Third, the 
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theoretical framework to be used in the analysis of the study’s findings is presented 

including areas directly related to the framework including self-efficacy and social 

networks.  Identified gaps in the literature related to the areas reviewed are presented at 

the end of the chapter. 

Technology Integration in K-12 Schools 

Historical Perspective 

 Parents, students, and teachers in many schools would likely agree that the use of 

technology is prevalent in K-12 schools and this is substantiated by recent evaluation 

stating that the ratio nationally is one computer to every four students (Gray, Thomas, & 

Lewis, 2010).  In 2001, Cuban stated that teachers used computers in the classroom in 

ways that maintained their current practice. More recently, other authors reported that 

uses of technology at many schools were still confined to drill and practice, word 

processing, and web surfing (Fishman, Blumenfeld, Krajcik, & Soloway, 2004; Borgman, 

2008).  

The National Science Foundation’s report, “Fostering Learning in the Networked 

World:  The Cyberlearning Opportunity and Challenge” (Borgman, et al., 2008) the 

challenges that still exist in our educational system in terms of technology integration.  

Cyberlearning is defined as “the use of networked computing and communications 

technologies to support learning...with the potential to transform education throughout a 

lifetime” (NSF, 2008, p.5).  The report, commissioned as a means of building an 

understanding of the NSF’s position in future research and development of cyberlearning 

(Prahalad), cautions against apathy and makes several compelling statements of relevance 

to the current study: 
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Today’s students use computers, mobile telephones, and other portable 
technical devices regularly for almost every form of communication 
except learning.  Education and learning are not the same thing, nor are 
schools the only venue for learning.  In today’s business world, value is 
shifting from products to solutions to experiences.  Today’s learners live 
in the online experiential environment; today’s schools do not.  
Investments must be made now, while a new generation of learners can be 
reached where they are now – their lives deeply entwined with 
communications technologies – before they diverge yet further from 
today’s educational methods.  We believe that cyberlearning has reached 
the inflection point where real learning payoffs can be achieved.  We also 
believe that this moment could be fleeting if we fail to take advantage of 
this window of opportunity (p. 12-13).   
 

The NSF task force report identified “emphasizing the transformative power of 

information and communications technology for learning, from K to grey” (p.7) as one of 

the five recommendations for NSF future funding. The summary recommendations of the 

report specifically addressed “support of cyberlearning initiatives in professional 

development for in-service and preservice K-12 teachers.  These programs need to be 

sustained over a minimum of five years to allow sufficient time for a cadre of well-

trained and confident educators to become the role models and leaders” (p.47).  

Both the Partnership for 21st Century Learning (2007) and the International Society 

for Technology in Education (ISTE) (Education, 2008) have issued guidelines for the use 

of information and communications technologies in K-12 schools.  Recommendations for 

specific technology literacies, as well as teaching strategies, student products, and types 

of assessments are provided for teachers’ and school leaders’ use. 

Barriers to Technology Integration in K-12 Schools 

A significant amount of research has shown that there are still barriers to 

technology integration in K-12 schools.  Historically, studies first focused on the 

quantitative aspects of technology integration in schools including the numbers of 
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computers, the placement of computers, amount of student time spent in computer labs, 

etc.  After computers became more ubiquitous in K-12 schools without a major 

transformation in instruction, the focus of the research turned to teachers’ beliefs and 

attitudes about technology. The broad definition of barriers affecting technology 

integration includes any factor that prevents or restricts teachers’ use of technology in the 

classroom (Ertmer, 1999).  

 Dede (2007) proposed that the conceptual, technical, and economic barriers to K-

12 technology integration have been surpassed by psychological, political, and cultural 

barriers. Comparison of these categories with the literature in educational leadership and 

sustainability reveals overlapping theories that help us examine teacher professional 

development for technology integration through a different lens.  Dede’s view takes into 

account both individual teacher level factors and school-level factors that interact to 

create perceived barriers to technology integration. 

Kopcha (2010) summarized the barriers to technology integration presented in 

previous studies in terms of five factors that affect teachers: 

• Time to learn new technology and prepare instruction that integrates technology 

into the curriculum 

• Beliefs that support the use of technology for teaching 

• Access to current and functional technology and support 

• Professional development that goes beyond skill building 

• Culture that promotes technology use and the adoption of new teaching practices 

(p.1). 
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Each of these barriers is context-specific for each individual teacher and school 

organization.  The interaction of the five factors presents a complex scenario which 

potentially explains the lag in technology integration in K-12 schools.  Kopcha (2010) 

developed a systems-based mentoring model of technology integration that involves four 

stages of development for teachers focused on negotiating and minimizing contextual 

barriers to technology integration for student-centered instruction.  The model is 

reminiscent of the systems approaches of Dick, Morrison, et al. and Reiser and Dick 

stipulating an iterative, evaluative approach that begins with a needs analysis and 

knowledge of organizational vision and goals before progression to the four stages of 

mentoring:  initial setup, teacher preparation, curricular reform, and building community 

of practice (p.3).   

Lawless & Pelligrino (2007) performed a meta-analysis of twenty-one studies 

concerning professional development focused on technology integration and proposed a 

three-tiered evaluation plan for future research.  Among the studies that they evaluated, 

several concluded that the types of ICT uses in K-12 classrooms were based on two 

prevalent types of software used for word processing and to build low-level knowledge 

and skills using drill and practice games.  In addition, the analysis found that teachers 

rarely planned technology use in connection to student learning objectives. In effect, new 

technology was instituted, but not integrated in a way that changed the learning process 

or how students’ demonstrated their learning. 

Technological Pedagogical Content Knowledge (TPACK) 

Technological pedagogical content knowledge (TPACK) was first described by 

Mishra and Koehler (2006) as a knowledge framework that teachers use for technology 
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integration.  The TPACK framework is an extension of Schulman’s pedagogical content 

knowledge (PCK) construct that includes knowledge of technology. Teaching involves a 

complex set of knowledge systems that are situated, structured around events, and 

grounded in classroom contexts (Glaser, 1984; Putnam & Borko, 2000).  Teachers must 

constantly shift from one context to another making countless decisions in the time-span 

of any given lesson and adding the technology component which overlaps with both 

content and pedagogical knowledge increases uncertainty in the process. 

Adding technology can complicate teaching on several levels.  For the purpose of 

discussion, it does not matter at this point whether the technology is hardware, software, 

or a web-based tool or website.  There is the technology itself and the need for teachers to 

know what it does, how to use it, and how to best incorporate it into instruction.  There is 

the technology infrastructure in the school in which a teacher practices that may or may 

not be supportive of teachers’ effort to incorporate technology into their instructional 

practice.  Then there are the additional facets of the instruction using the particular 

technology that teachers must consider:  content and skill development, student 

motivation and engagement, and assessment, just to name a few.  The TPACK model, 

shown in Figure 2.1, illustrates the way that the various types of knowledge – 

technological, pedagogical, and content knowledge – are proposed to overlap with each 

other. Three new combined types of knowledge and the overall construct, TPACK, as 

defined by Mishra and Koehler (2006) are formed: 

Pedagogical Content Knowledge:  “PCK covers the core business of 
teaching, learning, curriculum, assessment, and reporting, such as the 
conditions that promote learning and the links among curriculum, 
assessment and pedagogy” (p. 14). 
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Technological Content Knowledge:  “TCK is defined as an understanding 
of the manner in which technology and content influence and constrain 
one another.  Teachers need to understand which specific technologies are 
suited for addressing subject matter learning in their domains and how 
content dictates or perhaps even changes the technology – or vice versa” 
(p. 16). 

 
Technological Pedagogical Knowledge:  “TPK is an understanding of how 
teaching and learning changes when particular technologies are used.  
TPK becomes particularly important because most popular software 
programs are not designed for educational purposes…..and the same goes 
for many web-based technologies” (p.17). 
 
Technological pedagogical content knowledge:  “TPACK is an emergent 
form of knowledge that goes beyond all three components.  It is an 
understanding that emerges from an interaction of content, pedagogy, and 
technology knowledge.  Underlying truly meaningful and deeply skilled 
teaching with technology, TPACK is different from knowledge of all three 
concepts individually” (p.17). 

 
 Graham (2011) argues that “much is good” about the TPACK framework and 

notes the explosion of research studies claiming to use the framework; however, he also 

claims that there needs to be more theoretical development of the model including agreed 

upon definitions of the central and combined constructs.  He concludes that clarifying the 

TPACK framework will make it even more viable as a foundation for future technology 

integration research (p. 1959).  
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  Figure 2.1.  Technological Pedagogical Content Knowledge (TPACK) Framework    

                     (http://tpack.org ). 

 

Teacher Professional Development 

Bereiter and Scardamalia (1994) characterized experts as persons who pursue 

complex problems to enhance personal learning throughout their lives.  Berliner (1994) 

describes expert teachers as those who: 

…take time during planning to use their knowledge about students and 
their experience of past teaching events to set goals for student learning.  
With an organized store of knowledge, experts employ a set of routines to 
automate recurring teaching practices.  Routines allow teachers to 



Texas Tech University, Ann Banay Newton, August 2013 
 

 21 

concentrate on unusual dilemmas, thereby managing cognitive 
responsibilities.  Past experience supplies both insight into student 
learning needs and confidence to incorporate student input to tailor 
lessons.  Expert teachers can monitor multiple classroom events at once, 
perceptively analyzing situations at deeper levels and focusing on the 
critical elements necessary to propose solutions.   

 

The ultimate goal of moving teachers along the novice to expert continuum is to 

improve instructional practice and student outcomes, yet expertise and learning as a result 

of professional development experiences are difficult to measure. An often-cited study of 

professional development effectiveness (Garet, Porter, Desimone, Birman, & Yoon, 

2001) was the first large study that used a “national probability sample of teachers who 

had taken part in professional development activities that varied with respect to key 

features of interest, such as content focus and duration” (Penuel, Fishman, Yamaguchi, & 

Gallagher, 2007). The major findings of the study confirmed previous findings (Hawley 

& Valli, 1999; Loucks-Horsley, Hewson, Love, & Stiles, 1998; Loucks-Horsley & Stiles, 

2001) about factors that are significant predictors of professional development 

effectiveness: 

• Reform orientation utilizing teacher study groups 
• Long duration in both time span and contact hours 
• Collective participation of teachers from the same school 
• Focus on content knowledge 
• Active or inquiry-oriented learning approached in the professional development 

experience 
• High level of coherence with other reform activities and standards in the teachers’ 

local school contexts (Penuel, et al., 2007, p.924). 

The most important result of the study was that it provided empirical evidence to the field 

regarding the value of one aspect of professional development programs versus another. 
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Angeli & Valanides (2005) contend that more research should be focused on the 

simultaneous development of in-service teacher education and instructional design in 

learning environments for teachers that are more culturally bound and influenced by 

school context and teachers’ beliefs and experiences.   

Teacher Professional Development for TPACK Development.   

Designs for professional development that help teachers learn how to integrate 

technology need to include all of the aspects of the TPACK construct and be situated in a 

particular context as shown in Figure 2.1.  Some authors suggest that professional 

development with a TPACK construction focus needs to be differentiated for teachers 

based on teaching experience (Pierson, 2001) or curriculum or content area (Harris, 

2009).  Mishra and Koehler (2006) recommend that teachers’ personal characteristics 

combined with the “complex and very situated nature of TPACK, plus the time-strained 

realities of teachers’ schedules, suggests the provision of flexible design scaffolds to 

assist experienced teachers with development and practice of curriculum-based TPACK” 

(p.256). 

Doering, Veletisianos, Scharber, and Miller (2009) investigated teachers’ 

metacognitive awareness of how (or if) their TPACK had changed after participating in a 

professional development program that included using an online learning environment 

themselves and then using a online learning environment with their students.  Teachers 

charted their thinking about their own TPACK growth and were able to set learning goals 

for themselves and make good planning decisions including technology. The authors 

recommended that professional development should be “viewed as a way to bring the 

areas of technology, pedagogy, and content knowledge together as one knowledge 
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base…to transform professional development programs into modern interventions at 

enhancing the intersection of knowledge domains that guide effective teaching.”  

Professional development for experienced teachers that emphasizes TPCK should 

be flexible enough to accommodate the full range of teaching philosophies, styles, and 

approaches. “Adult education must operate according to a completely different set of 

principles than instruction of children and adolescents” (Harris, 2008, p. 267). 

Instructional designers should draw on the expertise of Knowles, Holton, & Swanson 

(1998) and andragogical principles based on assumptions that adults need to know why 

they should learn something and what the benefit will be to them.  Authentic activities 

that promote autonomy and provide adult learners with opportunities to retrieve prior 

knowledge and rely on personal expertise are more likely to be successful in holding 

learners’ attention; however, since many experienced teachers may be accustomed to 

teacher-directed forms of learning, completely autonomous learning environments may 

be unsettling (Harris, 2008). For this reason, professional development to promote growth 

of TPCK expertise should be designed with scaffolding and opportunities for 

collaboration built in. Harris (2008) proposes that teacher professional development 

focused on building technological pedagogical content knowledge should use an 

“activity-structures approach for experienced teachers that does not preference any 

particular teaching philosophy or approach” (p.268).  

Online Professional Development 

Online teacher professional development offers the advantages of other online 

learning opportunities:  any-time-any-place learning, asynchronous interaction, and the 

ability to leverage the provision of resources to a larger number of educators. Other 
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potential benefits to individual teachers and to school organizations are structured around 

the concept of online communities of practice, which provide “opportunities for 

reflection, chances for teachers who tend to be silent in face-to-face settings to contribute, 

and the unique affordances for learning in immersive virtual simulations” (Dede, 2004, p. 

14). Other advantages of online professional development are “access to experts and 

archival resources that fiscal and logistical constraints would otherwise limit.  

Furthermore, online professional development programs also are potentially more 

scalable than those that depend purely on local resources and face-to-face interactions” 

(Dede, Ketelhut, Whitehouse, Breit, & McCloskey, 2009, p. 9). 

Effective online teacher professional development should meet the same criteria 

specified in studies of face-to-face professional learning experiences; however, some 

instructional strategies and implementation options often employed in face-to-face 

learning experiences, such as lectures or static presentations, are not considered to be best 

practice in an online learning environment (Dede, et al., 2009). Borko (2004) reported 

that many teacher professional development programs are not of high quality and do not 

provide ongoing support in the implementation phase.  The “enactment” phase as 

described by Fishman, et al. (2001), is dependent on iterative cycles of teachers’ 

modification of their knowledge, beliefs, and attitudes as a result of professional learning 

which supports the notion that designers of online professional development must take 

what happens outside the online environment into account. 

Koo (2008) surveyed 86 secondary math teachers in regards to their perceived 

readiness for participation in online collaborative learning and found that time constraints 

and insufficient access to technology were the two most common impediments.  Of 
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particular note were the results showing that over fifty percent of the teachers were 

unsure of their own readiness and sixty five percent were uncertain of the potential 

success or failure or types of outcomes from participation in online collaborative learning 

for professional development.  The results of the study indicated that there is another 

factor which Koo called “a new learning paradigm” which showed a positive impact on 

teachers’ perception of online collaborative learning.  

In the past decade, numerous online professional development opportunities with 

various types of objectives have been designed and offered to individual educators or to 

school districts, usually at low to moderate cost per individual; however, little has been 

reported about the results of participation or advise regarding best design practices. Dede, 

et al. (2009) contend that “evidence of effectiveness is often lacking, anecdotal, or based 

on participant surveys completed immediately after the professional development 

experience rather than later, when a better sense of long-range impact is attainable” (p.9).  

Differentiated Instruction 

Differentiated instruction is a known construct in the K-12 literature and many 

schools include the term in their teaching and learning philosophies, but it is usually 

discussed in reference to differentiated instruction for students. Some resources were 

located about differentiated instruction for adults, usually regarding adult basic education, 

but very few resources were found outlining differentiation of professional development 

for teachers.   

Much of the teacher professional development literature on best practices for 

professional development is describing the elements of differentiation, often without 

specifically using the term. Tomlinson is probably the most widely known author and 
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researcher of differentiated instruction in the K-12 classroom.  The reason that 

differentiation of instruction is important is simple:  learners are not all alike.  In any 

given classroom, there is a range of abilities and dispositions that make each student’s 

learning experience within a given content area different in some way.  

Tomlinson’s (1999) framework includes four ways to differentiate instruction:  by 

content or topic, by the process or activities, by providing choices of product, and by 

manipulating the environment. Learner differences that can be accommodated through 

differentiated instruction and are relevant to adults and to this study are:  skill levels, 

background competencies and knowledge, interests, motivation, social and emotional 

development, various intelligences, levels of abstraction, and physical needs. 

Differentiation does not dilute or change content; it affords student multiple points of 

access and multiple ways to demonstrate mastery of the content knowledge and skills.   

A three-step plan for differentiation of professional development programs in K-12 

schools was outlined by Bowgren and Sever (2010).  The three steps are related to 

differentiating the levels of support teachers need as “I do,” “we do,” and “you do” 

(p.45).  Teachers experience professional learning through a learning by doing 

progression that is familiar to many educators since it is the way that they plan 

differentiated instruction for their students.  This model enables teachers to develop 

pedagogy for their classroom while simultaneously learning how to support peers in a 

coaching role.   

 Planning for differentiated instruction is part of a feedback loop which starts with 

a pre-assessment of students’ background knowledge, readiness, and needs.  As teachers 

move through the various phases of curriculum planning and implementation in the 
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classroom, there are multiple opportunities for formative and summative assessment to 

inform the cycle.  Figure 2.2 is a diagram of the typical process that a classroom teacher 

might use (Oaksford & Jones, 2001) to plan differentiated instruction for a group of 

students.  Although the diagram describes the process in a K-12 school environment, the 

steps and relationship to the overall process of differentiation would also apply to the 

design of teacher professional development. 

 



Texas Tech University, Ann Banay Newton, August 2013 

 28    
   

   
   

  F
ig

ur
e 

2.
2.

  M
od

el
 fo

r D
iff

er
en

tia
te

d 
In

st
ru

ct
io

n 
w

ith
in

 a
 S

pe
ci

fic
 E

nv
ir

on
m

en
ta

l C
on

te
xt

. 



Texas Tech University, Ann Banay Newton, August 2013 
 

 29 

Theoretical Framework 

Diffusion of Innovation Theory  

Virtual learning environments for teacher professional development are 

innovations in K-12 schools. Rogers’ (2003) diffusion of innovation theory explains the 

potential rate of adoption of an innovation based on a sequence of stages including 

knowledge, persuasion, adoption, implementation, and institutionalization.  The model, 

as depicted in Figure 2.3, is an appropriate framework to consider in the context of K-12 

schools because many initiatives like technology integration are conceived at the top 

administrative levels of the organization and implemented in a top-down process.  

Rogers’ model accurately predicts that when the knowledge and persuasion stages of the 

adoption process of an innovation are omitted or short-changed, the adoption becomes 

dependent on each individual’s perception of the innovation within the organization.  In 

effect, the level of individual innovativeness becomes the determining factor for 

successful adoption, implementation, and institutionalization of the innovation.  

Individuals perceive innovations based on their personal judgment of five 

attributes:  relative advantage, compatibility, complexity, trialability, and observability 

Rogers (2003).  For each of the five attributes, the individual will assess the degree to 

which he or she perceives the innovation to be better than, consistent with, or more 

difficult to use than the “old way” (p.12).  In addition, the person judges the degree to 

which there can be an experimentation phase, perhaps through watching others use the 

innovation first.  Obviously, innovations that are advantageous, compatible with current 

practice, not too complex, can be tried out, and are highly observable will be adopted 

faster than those with one or more of the attributes missing or compromised.   
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Diffusion of knowledge about an innovation is highly dependent on the social 

structure within the system of interest and is particularly dependent on the 

communication channels within the system.  Rogers (2003) maintains “most people 

depend mainly upon a subjective evaluation of an innovation that is conveyed to them 

from other individuals like themselves who have already adopted the innovation” (p. 18). 

The communication structure within an organization can affect the rate of diffusion by 

either speeding up or slowing down the rate of individual adoption. The rates of adoption 

of many different types of innovations in different fields of study have been analyzed 

mathematically.  Generally speaking, when the length of time required for a certain 

percentage of the group’s members to adopt the given innovation is plotted, the rate curve 

is S-shaped. This type of data has helped to show the predictive power of Rogers’ theory. 

Interestingly, the most innovative members of a social group or organization are 

“often perceived as a deviant from the social system and are accorded a status of low 

credibility by the average members of the system.  Their role in diffusion of innovations 

is limited” (Rogers, 2003, p.26).  With respect to K-12 schools and the issue of 

technology integration, this idea makes sense when compared to observations of real-life 

school contexts.  Often, teachers who are the most innovative practice in solitude and 

have little influence within the school even though they have much to offer. 

The unit of analysis is important when investigating the diffusion of an 

innovation. Generally, individuals are the unit of response, that is, individuals usually 

respond to surveys or are contacted by researchers for interviews. Instead, Rogers 

maintains that the system or the organization, depending on the context, is the actual unit 

of analysis when considering issues related to diffusion of a particular innovation. 
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Social Network and Communication Structures  

Social organizations and school culture, which involve dynamic group 

interactions, may be difficult to reduce to statistical counts and other types of quantitative 

data.  Social network analysis or sociometrics describes social structures in terms of the 

perceived relationships between individuals.  Relational data are the “contacts, ties and 

connections, the group attachments and meetings, which relate one agent to another and 

so cannot be reduced to the properties of the individual agents themselves” (Scott, 2007, 

p.3).  The product of network analysis, the sociogram, is attributed to Moreno (1934) who 

developed the diagrams to illustrate social relationships between individuals as a special 

arrangement of points and lines.  Researchers that followed studies over the next few 

decades concluded that sociometric studies could help researchers visualize the 

“organized patterns through which thoughts and perceptions are structured (Scott, 2007, 

p. 8).  Scott (2007) believes that “social network analysis embodies a particular 

theoretical orientation towards the structure of the social world and that it is, therefore, 

linked with structural theories of action.”  Berg (2007) states that sociometric mapping is 

often used in social psychological applications of organizational research.  Sociograms 

could be used to explore the organizational structure of a K-12 school and the 

relationships within groups responsible for technology integration or similar new 

innovations within the school environment 
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Self-Efficacy  

 Self-efficacy refers to an individual’s belief in his or her own capability to 

perform a specific task. Self-efficacy is rooted in the social cognitive theory described by 

Bandura (1989) as a model of emergent interactive agency characterized by reciprocal 

causation in which “action, cognitive, affective, and other personal factors, and 

environmental events all operate as interacting determinants” of behavior (p. 1175). 

Bandura (1977) characterized self-efficacy as having three dimensions.  Magnitude 

relates the level of difficulty of the task with one’s perceived capability, while strength 

indicates whether the perception of magnitude is strong or weak.  The third dimension, 

generality, refers to the distribution of the beliefs across a range of situations. In addition, 

there are specific types of self-efficacy for specific types of behaviors with two general 

components: efficacy expectations and outcome expectations. Bandura (1984) stated, 

“People who regard themselves as highly efficacious act, think, and feel differently from 

those who perceive themselves as inefficacious” (p. 231).   

 Because human behavior is determined by multiple factors, action cannot be 

solely attributed to one particular factor.  For example, even though “self-efficacy 

judgments are functionally related to action, numerous factors can affect the strength of 

the relationship” (Bandura, 1984, p.251).  Four sources of information theorized to help 

humans increase self-efficacy in a particular context are enactive mastery, vicarious 

experience, verbal persuasion, and emotional (psychological) arousal (Bandura, 1982). 

Increasing self-efficacy only happens through “compelling feedback that forcefully 

disrupts the preexisting belief in one’s capabilities (Bandura, 1997, p. 82).  
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Teacher Self-Efficacy. Pajares (1992) explained the broad construct of 

educational beliefs as having several sub-constructs including teacher efficacy, 

epistemological beliefs, self-concept, and self-efficacy. Further, there is a “strong 

relationship between teachers’ educational beliefs and their planning, instructional 

decisions, and classroom practices” (p.326). Recent studies have indicated that teachers’ 

self-efficacy influences their teaching behaviors as well as their students’ motivation and 

achievement (Skaalvik & Skaalvik, 2007; Tschannen-Moran & Woolfolk-Hoy, 2001). 

Tschannen-Moran and Woolfolk-Hoy (2001) defined teacher efficacy as “a teacher’s 

judgment of his or her capabilities to bring about desired outcomes of student 

engagement and learning, even among those students who may be difficult or 

unmotivated” (p. 783).  

Gabriele and Joram (2007) reviewed a number of studies focusing on teacher self-

efficacy and change of teaching practice.  They reported that several authors had noted 

that the most profound effect of self-efficacy beliefs is on motivation to expend effort, set 

challenging goals, and maintain persistence while participating in teacher learning 

activities. In addition, they noted that educational settings with multiple factors in play at 

once make establishing the contribution of one factor difficult using only simple research 

techniques. Goddard, Hoy and Woolfolk-Hoy ( 2000) found that teachers with strong 

self-efficacy spend more time planning, designing, and organizing their curriculum and 

also are more innovative and more willing to persist when confronted with changes or 

setbacks.  

Research into the relationship between teacher self-efficacy and teaching 

experience is still an evolving field with some studies indicating “little evidence exists 
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about how (teachers’) efficacy beliefs change or solidify across stages of a career” 

(Tschannen-Moran, Woolfolk-Hoy, & Hoy, 1998, p. 238). Some studies indicate that 

early career teachers’ personal teaching efficacy is more easily shaped by information 

sources that shift their thinking from a focus on ability and external influences to 

capability and internal beliefs  (Tschannen-Moran, Woolfolk-Hoy, and Hoy, 1998). In a 

later study, it was determined that verbal persuasion and contextual factors were more 

important for novice teachers than for veteran teachers (Tschannen-Moran & Woolfolk-

Hoy, 2007).  Klassen and Chiu (2010) found that teachers’ self-efficacy beliefs “are not 

static and reflect a lifelong process of development that may ebb and flow as it is 

influenced by life and career events and challenges” (p.742). Newberg (2001) showed a 

significant relationship existed between teaching experience, professional development, 

and changing instructional practice as a result of participation in a small learning 

community.  

Self-efficacy for Technology Integration. Evidence from numerous studies 

suggests that teachers’ belief in their own capability to incorporate technology in various 

ways to facilitate student learning - their self-efficacy for technology integration  - may 

be significantly related to patterns of classroom computer use (Albion, 1999; Ertmer, 

1999; Ertmer, Ottenbreit-Leftwich, & York, 2007; Russell, Bebell, O'Dwyer, & 

O'Connor, 2003). Bandura (1984) described perceived self-efficacy as “an individual’s 

judgment of their capabilities to execute given levels of performance. Perceived self-

efficacy represents a generative capability in which multiple sub-skills must be flexibly 

orchestrated in dealing with continuously changing realities, often containing ambiguous, 

unpredictable, and stressful elements” (p. 233).  Albion (1999) argued that teacher self-
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efficacy beliefs are an important and measurable component of the beliefs that influence 

technology integration.   

Bandura (1984) emphasizes the relationship between self-efficacy and 

performance tasks through an analogy about self-reporting on driving skills. 

In measuring driving self-efficacy, people are not asked to judge whether 
they can turn the ignition key, shift the automatic transmission, steer, and 
accelerate and stop an automobile, blow the horn, monitor signs, read the 
flow of traffic, and change traffic lanes.  Rather they judge, whatever their 
sub-skills may be, the strength of the perceived self-efficaciousness to 
navigate through the busy arterial roads, congested city traffic, onrushing 
freeway traffic, and twisting mountain roads…....A performance task does 
not summon a fixed act. In judging their perceived capability to drive in 
congested city traffic, people have to judge how well they can manage the 
different traffic conditions that might arise (p. 233). 
 

 This analogy aptly describes the same type of self-assessment that teachers have 

to confront when integrating technology into their curriculum. True technology 

integration could be likened to driving in congested city traffic. It is not enough to have 

high self-efficacy in one’s ability to turn on the hardware, manipulate the software, and 

locate web-based materials. Although this may be a good start, teachers must also be 

efficacious in their capabilities to make judgments about a variety of issues including 

answering student questions that are potentially more advanced than the teacher’s 

knowledge base and designing competency-based assessments of student mastery.   

Collective Efficacy.  If we accept that a teacher’s perception of personal 

competence and personal level of influence are related to their belief that their actions 

have an influence on student learning, it might be tempting to assume that increasing 

individual teacher efficacy would impact the collective efficacy in a school organization.  

Bandura (1997) emphasized that self-efficacy beliefs play an important role in the ways 
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that people function in different roles and that, within a work environment, beliefs about 

the capabilities of the group as a whole are also a factor.  He defined the term collective 

efficacy as “a group’s shared belief in its conjoint capabilities to organize and execute the 

courses of action required to produce given levels of attainments” (Bandura, 1997, 

p.477).  

Collective efficacy, which is impacted by numerous factors in the complex setting 

of a school, has two components:  group competence and contextual influence (Goddard, 

Hoy, & Woolfolk-Hoy, 2000).  Group competence is a reflection of each individual 

teacher’s perception of his or her colleagues’ abilities to operate at a high level of 

expertise and achieve specified goals with respect to a certain task.  Contextual influence 

accounts for each teacher’s perception of the ease or difficulty of teaching at the school 

and includes student diversity, resources, and support.  Zambo and Zambo (2008) 

conducted a study with two groups of teachers from low performing and high performing 

schools to compare within and between group effects of a two-week long professional 

development course on individual and collective efficacy for mathematics teaching.  Both 

groups exhibited gains in personal competence in pre-test/post-test analysis which agrees 

with findings from previous studies (Hoy & Woolfolk-Hoy, 1993), but only the teachers 

from the low performing school group showed a significant increase in collective efficacy 

after spending time working with their colleagues.  The study showed no significant 

increases for personal level of influence or contextual influence, which the authors 

attributed to “teachers’ belief that their increased competence would still not meet the 

needs of some learners in their school context” (p.166).  Another interesting finding from 

this study was that the rise in perception of personal competence was countered by a 
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decrease in perception that colleagues in their school could achieve the same levels of 

expertise.  This was attributed to a self-centered perception perhaps stemming from the 

extra effort required to attend the specific professional development opportunity in the 

summer.  Teachers from the high performing schools did have higher scores with respect 

to group competence than the teachers’ from the low performing schools.   

Teacher Self-Efficacy and Professional Development. Particular instructional 

strategies used in professional development may be effective for increasing self-efficacy 

beliefs relevant to technology integration. Bandura (1984) characterizes the dissonance 

between self-efficacy and action as arising from:   

• misunderstanding of task requirements 

• unforeseen situational constraints on action 

• inadequate tools and resources 

• deficient performance information 

• disincentives 

• ill-defined global measures of perceived self-efficacy 

• inadequate assessment of performance 

• new experiences that prompt reappraisals of self-efficacy (p.251). 

Since self-efficacy beliefs involve self-judgments of performance capabilities in 

particular domains (Zimmerman & Schunk, 2003, p.446), teachers with high self-efficacy 

perceptions of their general teaching abilities may, in fact, have lower self-efficacy with 

respect to technology integration due to one of the mediating factors listed above.   
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Conceptual Working Context 

Using the diffusion of innovation theory as a theoretical framework for analysis 

requires a context for investigation. In this study, the innovation under consideration was 

composed of a somewhat complicated mix of constructs that were combined to situate the 

research in a conceptual working context.  In order to probe for understanding without 

leading participants to draw conclusions based on specific features that might be seen in 

an existing commercial learning environment, the conceptual working context was used. 

The selection of features within the framework was guided by the review of the literature 

related to overlapping areas of interest in the literature reviewed above and by the Model 

for Professional Development Design Approaches suggested by Fishman, Best, Marx, 

and Taj (2001) reviewed below.  

The goal of the research was to understand the interaction between teachers’ 

personal characteristics and school-level factors that would influence instructional design 

decisions for differentiated professional development.  Further, a particular type of 

professional development aimed at helping teachers construct technological pedagogical 

content knowledge (TPACK) in a particular type of learning environment – online or 

virtual – was specified.  To further constrain the research parameters, the potential user 

group for the proposed professional development program in a virtual learning 

environment was designated as educators who work at small or rural K-12 schools.  

Additional criteria specified for the study’s contextual framework were the instructional 

design model to be used and a focus on possibilities for differentiated instruction within 

the model.  The model chosen for use in this study was the Four Component Instructional 

Design Model (van Merrienboer, Clark, & de Croock, 2002). 
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Model for Professional Development Design Approach. A design approach 

utilizing four categories for making decisions about professional programming was 

reported by Fishman, et al. (2001) and was modeled on findings from the literature and 

the authors’ past studies on teacher learning.  The four categories or design elements 

were content, strategies, media, and sites.  Content included both content and pedagogical 

knowledge as well as learning specifically about “fostering meaning making for students, 

using tools and technologies, representations, and modeling” (p.6).  Strategies listed were 

taken from the authors’ previous development of a strategic framework called CERA.  

The acronym stands for Collaborative construction of understanding; Enactment of new 

practices in classrooms; Reflection on practice; and Adaptation of materials and 

practices.  Media included video, computers, face-to-face discussion, and audio. Sites 

included various types of meeting and scheduling arrangements including online support 

materials.  The four criteria, paired with Richardson’s (1994) stipulation that “the chief 

objective of professional development should be to foster changes in teachers’ 

knowledge, beliefs, and attitudes, because these components of teacher cognition show a 

strong correlation to teachers’ classroom practices”  (p. 4), resulted in the design 

approach depicted in Figure 2.4. The design approach model was developed for use by 

school district personnel, curriculum developers, professional development specialists, 

and instructional designers as a guide for thinking about teacher professional 

development as it relates to the broader scope of teaching within a particular school 

context. 

 In this study, Fishman, et al.’s (2001) design approach was used as the basis for 

understanding how the 4C/IC model for designing instruction to help teachers build 
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TPACK could be differentiated to accommodate teachers’ needs.  In addition, the design 

approach diagram illustrates how the professional development program is related to 

teachers’ work within the context of the school’s educational process. Figure 2.3 depicts 

the Fishman, et al. model as one part of the overall design to implementation continuum 

and indicates how differentiation, pre-assessment of teachers’ personal factors and the 

school network fit into the process. 
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Instructional Design Models for Complex Learning. Knowledge work in this 

century requires integration of knowledge, skills, and attitudes and often, as in the case of 

teaching, transfer of what has been learned to practice.  Several instructional design 

models that promote complex learning have been developed including cognitive 

apprenticeship (Collins, Brown, & Newman, 1989), constructivism and constructivist 

learning environments (Jonassen, 1999), multiple approaches to understanding (Gardner, 

1999), and the four-component instructional design model (van Merrienboer, et al., 

2002). The primary aim of each of these models is to structure learning around 

completion of an authentic task that helps learners transfer new knowledge and skills to 

new situations.  The four-component instructional design model (4C/ID) is a holistic 

design approach which “attempts to deal with complexity without loosing sight of the 

separate elements and the interconnections of those elements” (van Merrienboer & 

Kirschner, 2007, p.8).  The 4C/ID model specifically addresses the issues of 

compartmentalization and fragmentation of knowledge and what the authors call the 

transfer paradox:  “the idea that methods that work for isolated specific objectives do not 

work well for integrated objectives” (p. 9). 

 The 4C/ID model eventually evolved to a more prescribed version called the ten 

steps to complex learning.  For the purpose of this study, the original four-component 

model was used as part of the conceptual framework for the proposed virtual learning 

environment.  The ten-step version of the model would be helpful to instructional 

designers in delineating the actual elements to be included in a program. Descriptions of 

the four components of the model follow and highlights are shown in Figure 2.5.   
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Learning Task.  The learning task is the overarching task or problem that must 

be solved.  It could take various forms but is always a concrete, authentic, whole-task 

experience that “promotes schema construction for non-recurrent aspects and, to a certain 

degree, rule automation by compilation for recurrent aspects (van Merrienboer, Clark, & 

de Croock, 2002, p. 43). 

Supportive Information. This component of the design helps learners understand 

how to perform non-recurrent tasks that usually involve problem solving using prior 

knowledge and instructional methods aimed at elaboration.   

Just-in-Time Information. This component prepares learners for the recurrent 

prerequisite skills that are part of the larger learning task.  JIT information is related to all 

of the other components, but most directly to the part-task practice component. 

Part-Task Practice. Instructional methods for this component aim at achieving 

automaticity.  Recurrent aspects of a more complex skill are practiced in order to promote 

rule automation. 

 In this study, the 4C/ID model was chosen as the instructional design model to 

define the structure of the proposed virtual learning environment and because the 

researcher believed that it aligned well to the various component parts of the TPACK 

framework.  Simpler learning tasks related to technology knowledge, content knowledge, 

or pedagogical knowledge fit within the JIT component of the 4C/ID model.  For more 

practice and possibly to combine and gain a better understandings of the three combined 

aspects, TCK, TPK, and PCK, the Part-task Practice component could be used.  The 

Supportive Information component would be designed for higher-level assimilation of 

TCK, PCK, TPK, and TPACK through problem solving and interaction with peers.  In 
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the interviews, using a video case study library that targeted specific problems in 

classroom technology integration was used as an example of an activity that could be part 

of the Supportive Information component.  The Learning Task would be an authentic task 

involving TPACK situated in the teachers’ school context.  In that regard, the task and 

the professional development experiences would also be job-embedded. 

Combining the various parts of the constructs and models represented in this 

study into a cohesive framework is easier to see in a diagram. Figure 2.6 situates 

differentiation, pre-assessment of teachers’ learning needs, the TPACK framework, and 

the model for professional development within a rectangle that represents the continuum 

from design to implementation that could occur within the type of instructional design 

investigated in this study.  The 4C/ID model (Figure 2.5) was used to investigate  the 

connections between the components of the TPACK framework and teachers’ needs for 

differentiation of instructional materials and implementation processes during the study. 
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Identifiable Gaps in the Literature 

Lawless and Pelligrino’s (2007) meta-analysis of studies related to professional 

development focused on technology integration contended that there were “adjunct issues 

related to the integration of technology into instruction that needed to be addressed” 

(p.604).  The authors listed four areas for future research concentration including (1) the 

focus of the professional development, (2) the delivery mechanism (face-to-face or 

online), (3) specification of the research as skill development or pedagogy enriching, and 

(4) links between learning theory and making learning accessible through professional 

development. 

 Baker-Doyle and Yoon (2010) urge other researchers to investigate teacher 

professional development using methodologies such social network analysis that can help 

“reveal complex problems of socialization and information exchange in schools” (p.125). 

Based on their conclusions from large, randomized studies of teacher professional 

development, Sun, et al. (2013) suggested that “the question of differential influences of 

professional development on various subgroups of teachers needs to be further 

investigated” (p.17). 

 Rogers (2003) defined process research as “a type of data gathering and analysis 

that seeks to determine the sequence of a set of events over time.  Process cannot be 

measured or understood by one-shot assessments” (p.196).  He further explains that the 

lack of process research is the reason that the innovation-decision process itself is not 

well understood. 
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Chapter Summary 

 This chapter presented a review of the literature pertinent to the development of 

this research study at three levels.  First, a review of literature related to the broad 

concerns of the history and barriers to technology integration in K-12 schools and the 

knowledge framework that teachers need to develop were discussed. Second, the 

literature in other related areas such as teacher professional development and 

differentiated instruction were examined.  The diffusion of innovation theory, which was 

used as the theoretical framework for the study, was surveyed as well as a selection of 

literature about self-efficacy and social network theory, which are both directly related to 

the diffusion of innovation.  Finally, the components used to define a conceptual working 

context for the purpose of investigating teachers’ perceptions of a virtual learning 

environment for professional development was reviewed.  Included in the conceptual 

working context were descriptions of a model approach for the design of professional 

development (Fishman, et al., 2001) and the four-component instructional design model 

(4C/ID). 
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CHAPTER III 

METHODOLOGY 

Introduction  

 This chapter describes the general purpose of the study and provides a detailed 

account of the rationale for using multiple methods, the research design, the context of 

the study, and the participants and sampling procedures. Also included in the discussion 

of the methodology are the data collection procedures, measures used, and data analytic 

process. The methods are segregated into two a two-part qualitative phase and a two-part 

quantitative phase.  Since both qualitative and quantitative data were gathered through 

the use of a survey, the data sources, data collection, and data analysis procedures are 

described as they pertain to each research question. The goal of this approach is to clarify 

the data trail from acquisition through the analytic process, as well as to describe the 

different levels of mixing of the methods and data.  The chapter ends with a discussion of 

the triangulation of the qualitative and quantitative data and the inference process.  

Purpose of the Study  

 This study had two general purposes.  First, the study was designed to build 

understanding of the complexities of personal and school-related factors that merit 

consideration during the instructional design process for differentiated online teacher 

professional development.  The second purpose of the study was to add to the knowledge 

base by clarifying connections between the educators’ needs for differentiation and 

implementation concerns for online professional development within a school 

community. 
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Research Questions 

The research questions in this study sought to investigate teachers’ perceived 

needs for differentiation within a virtual learning environment designed for professional 

development focused on complex learning.  In addition, teachers’ perceptions of the 

knowledge network related to TPACK within the school, as well as their personal 

characteristics and perception of using a virtual learning environment, were explored in 

relation to their importance in the design and implementation of a online professional 

development program. The following five research questions were developed to guide the 

study.   

 
1.  To what extent are the perceptions about important design factors for 

differentiated online professional development similar for teachers, technology 

staff, and administrators? 

2.  What are the implications of the school’s social network analysis for the 

design of an online learning environment for teacher professional development? 

3.  What is the relationship between teachers’ personal characteristics and their 

self-efficacy for technology integration?   

4.  What personal and school-related factors will predict teachers’ perceived user 

acceptance of an online learning environment for professional development that 

supports complex learning? 

5.  How do the quantitative findings provide an enhanced understanding of the 

qualitative results? 
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Rationale for Using Multiple Methods 

Creswell (2003) describes pragmatic knowledge claims as “consequence-oriented, 

problem-centered, and pluralistic” (p.18). A pragmatic world-view may lead researchers 

to focus on problems and questions that are difficult to answer from a purely quantitative 

or qualitative approach since the problem is situated in a social or political context. Using 

more than one method allows the researcher to obtain “a more complete picture of human 

behavior and experience. The researcher’s task – to understand, describe, and explain the 

reality of this complexity – is limited by our research methods” (Morse, 2003, p. 189). 

For research designs involving multiple methods, the researcher must maintain the 

theoretical drive (Morse, 1991) of the overall project, which may be inductive or 

deductive.  An inductively driven research study seeks to answer discovery questions 

posed by the research and according to Morse (2003), the inductive theoretical drive does 

not change if the research includes some confirmatory or deductive reasoning in the 

emerging qualitative understanding.   

The rationale for using multiple methods in this research study is best explained 

by the “structure and process” approach for combining qualitative and quantitative 

methods outlined by Bryman (1992).  In his discussion of Bryman’s work, Punch (2005, 

p. 242) states that “quantitative research is especially efficient at getting to the 

“structural” features of social life, while qualitative research takes the subject’s 

perspective as the point of departure.  These emphases may be brought together in a 

single study.”   
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Research Design 

 Multiple methods research designs offer advantages over either purely 

quantitative or purely qualitative designs in educational research when the overall 

research problem has several components. The overarching focus of the research was to 

explore educators’ perceptions of important personal and school-related factors that 

should be considered in the design of a virtual learning environment for professional 

development. Therefore, this pilot case study used a simultaneous multiple methods 

design with an inductive theoretical drive and a quantitative supplemental phase.  Morse 

(2003) states that in a study with an overall inductive drive, “qualitative methods used 

simultaneously with quantitative methods are used when some portion of the 

phenomenon may be measured, and this measurement enhances the qualitative 

description or interpretation” (p.202).   

Stake (2000) defines case study as choice of case rather than a choice of methods 

and asserts that researchers must decide what is included in the case and how long the 

case should be studied. Further, Stake (2005), legitimizes organizing a case study as the 

around complex issues. 

Issues are complex, situated, problematic relationships. They pull attention 
both to ordinary experience and also to the disciplines of knowledge, such 
as sociology, economics, ethics, or literary criticism.  Seeking a different 
purview from that of most designers of experiments and testers of 
hypotheses, qualitative case researchers orient to complexities connecting 
ordinary practice in natural habitats to a few abstractions and concerns of 
the academic disciplines. This broader purview applied to the single case, 
leaving it as the focus (Becker, 1992), yet generalization and proof linger 
in the mind of the researcher.  A tension exists (p.448). 
 
Yin (2003, p. 18) describes case study as “an empirical inquiry that investigates a 

contemporary phenomenon in depth and within its real-life context, especially when the 
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boundaries between the phenomenon and context are not clearly evident” and other 

authors define case study as independent of paradigmatic approach (Jensen & Rogers, 

2001). In a multiple methods case study, the “case becomes a placeholder for collecting 

both quantitative and qualitative data” (Creswell & Tashakkori, 2007).  Luck, Jackson, 

and Usher (2006) contend that “multiple methods can be mutually informative, rather 

than distinctive” and that “case study offers a bridge across the paradigms” (p. 108). 

Context of the Study  

The case in this study was the school and educators who worked in the school 

since both personal and school-level factors could affect perceptions of a virtual learning 

environment for professional development. The study was conducted in one phase overall 

with two separate data collection phases. The quantitative data and a portion of the 

qualitative data were collected through an online survey and the remainder of the 

qualitative data was collected slightly later through semi-structured interviews.  Data 

collection and analysis was conducted in a parallel manner as shown in Figure 3.2. The 

implementation sequence was not considered to be sequential because no data collected 

in the survey was analyzed prior to or used to inform the qualitative interviews.   

This pilot case study was conducted at an independent PreK-12 school located in 

the southwestern United States. Yin (2003, p. 93) advises that the site selection decision 

for this type of study be based on locating “a most complicated case” with geographic 

proximity, convenience, and access to “allow for a less structured and more prolonged 

relationship” between the researcher and the case. Following that reasoning, an 

independent school rather a public school was selected for the two reasons.  First, 

independent schools present a unique opportunity to study a cohesive unit with the same 
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variables inherent to public schools in terms of grade levels, issues of curriculum 

definition and implementation, and faculty development issues; however, all faculty, 

administration, and students are located on a single campus.  This fact alone was more 

conducive to researcher coordination of data collection, intensive interaction with and 

observation of the study population over time, and scheduling of interviews, especially 

since a single researcher was conducting the study over an extended period of time.  

Second, since curriculum planning and alignment in independent schools is not 

necessarily formatted according to state guidelines there was a perception that the 

potential for higher complexity related to issues to be investigated in this study was 

feasible.  

The School. A particular independent school was chosen for this study based on 

three additional factors.  Geographic location was a primary factor in order to minimize 

travel during the data collection phase of the study.  The overall size of the school was a 

consideration in order to maximize the potential for transferability of the study outcomes 

to other independent and public schools.  In addition, having worked at the school for 

several years, the researcher had first-hand knowledge of the opportunities and challenges 

that the school faced in terms of instructional practice, faculty professional development, 

and technology integration.   

 The school that was selected and agreed to participate in the study opened in 1958 

and enrolls approximately 600 students in preschool through grade 12.  School 

governance is accomplished through a board of trustees and a Head of School.  

Approximately 65 teachers are employed within three divisions – lower, intermediate, 

and upper –and overseen by individual division heads.  Until the 2009-10 academic year, 
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the school did not employ personnel whose work focused solely on curriculum planning, 

faculty professional development, or integration of programs school-wide.  

 The school was originally affiliated with the Episcopal Church, but currently has 

no religious affiliation with a particular denomination.  Students attend chapel services 

daily though no religion classes are specifically included as part of the curriculum except 

for electives in the upper school.  The college preparatory school has historically been 

known for its liberal arts focus with strong programs in the arts and languages; however, 

the school has actively recruited experienced math and science teachers during the last 

five years and significant changes in curriculum and course offerings in mathematics and 

the sciences in all three divisions have been instituted.  

 Lower School includes kindergarten and grades one through three.  Classroom 

teachers provide instruction for reading, language arts, mathematics, and social studies.  

Students leave the classroom to attend science, Spanish, music, art, information 

technology, and physical education classes.  In the Intermediate School, grades four 

through six, students rotate to different classes throughout the day in language arts, 

mathematics, social studies, science, foreign languages, art or music, information 

technology, and physical education.   Upper School, grades seven through twelve, 

operates on a traditional eight-period high school schedule with relatively diverse course 

offerings in core disciplines.   Progress is being made towards increasing the variety of 

elective courses due to the diversity of abilities in the student population; however, 

course offerings are affected by faculty availability and facility constraints.    

Technology. The school has three computer labs with twenty five to thirty 

desktop computers in each lab as well as printers and projection equipment.  In addition, 
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there are three sets of 24 laptop computers in mobile carts that can be checked out to 

teachers or to individual students.  Every classroom has a wired internet connection and 

wireless internet service is provided campus-wide, although coverage was not uniformly 

established in all areas until 2012.  All teachers have SmartBoards and many classrooms 

also have document cameras.  A good selection of software is licensed to all campus 

users so students and teachers have access to the productivity tools they need for specific 

tasks.  A well-developed school website is maintained by a website provider and by a 

campus-based web-master.  All faculty and staff are expected to maintain email contact 

daily as well as use the website for learning management-related tasks and 

communication with students and families.  In the 2008-2009 academic year, the use of 

the website was expanded to include grade books, grade reporting, and other 

communication tools such as online behavior reports have been added year by year.   

Although the school appears to be adequately “wired” compared to most schools of 

comparable size, technology planning has been confined to acquisition of hardware and 

software and past training for faculty and students has been focused on productivity.  The 

goal of interdisciplinary technology integration is articulated in the long-range strategic 

plan for the school, but has not been supported by logistical planning or conceptualization 

of the faculty development that may be required.  Until the 2012-13 school year, a myriad 

of issues related to general connectivity including instability of the school network and 

low bandwidth prevented substantial progress in terms of technology integration. 

In 2012, the school received grant funding to upgrade the school network which made a 

tremendous difference in the general day-to-day workings of the technology 

infrastructure.  In addition, an educational technology specialist was hired to teach some 
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computer skills class for students and to work with faculty on technology integration 

issues. 

Past Innovation. The school began a curriculum mapping initiative after 

contracting with curriculum mapping software provider at the beginning of the 2007-

2008 academic year.  All teachers attended a short training session that focused on utility 

issues.  They were individually responsible for producing curriculum documents for the 

entire school year for each of their teaching assignments.  Teachers and administrators 

report that there was a small amount of collaborative work that went into the production 

of the curriculum maps.  However, this was mostly witnessed in the lower school where 

two teachers teach language arts, social studies, and mathematics to two separate classes 

within a grade level.  Subsequent work was focused intermittently on building 

understanding about the reasons for mapping, constructing departmental consensus maps, 

and increasing faculty knowledge about mission-oriented instructional planning. 

Professional Development.  Prior to the school’s last ten-year accreditation visit 

in 2008, surveys of faculty and parents were conducted for use in the self-study report.  

The following data from the faculty survey applicable to this research study was retrieved 

from the report: 

• Greater than 90% of the faculty strongly agreed or agreed that the character of the 

school reflects the mission, the school program is grounded in the mission, and 

the mission of the school is supported by faculty. 

• Only 29% of the faculty strongly agreed or agreed that the student needs and 

characteristics are well matched to the school’s mission as a college preparatory 

school. 
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• The faculty characterized the culture of the school as academic (71%),

encouraging (49%), caring (42%), flexible (15%), reflective (5%), inquisitive

(2%), and innovative (14%).

• In terms of professional development, 35% of the faculty strongly valued

professional development funding, but also indicated that they did not use it;

another 17% indicated that they have no opinion about faculty development.

• Only 12% of the faculty was concerned about the breadth and depth of

curriculum; 26% did not think there was adequate time for innovative teaching

and team collegiality.

As a result of the last school accreditation recommendations, more attention has been 

focused on faculty professional development and funding has been increased annually to 

roughly a factor of three over what was spent in 2008-09.  Division Heads and other 

administrators have worked together to plan and recruit faculty for participation in off-

site conferences and institutes geared towards instructional improvements initiatives in 

place at the school.  In addition, opportunities for various types of professional 

development have been offered on the campus.   

Faculty Load. There are many similarities between the independent school 

selected for this study and public schools in rural locations, especially in terms of faculty 

load, opportunities for team or collaborative work, and teacher leadership.  Many faculty 

members across the campus teach several different courses and also sponsor student 

clubs, coach athletic teams, or have other extra duties.  With the exception of the Lower 

School, where two or three teachers are employed in each grade level, most faculty 

positions are unique in terms of course assignments. Faculty-student interaction in 
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different contexts besides the classroom is a valued aspect of independent schooling; 

however, the additional faculty responsibilities limit the time that they can allocate for 

collaborative work and peer interaction and scheduling of collaborative time for faculty is 

constrained by the daily schedule and the variety of course offerings. This contributes to 

a challenging environment in terms of collaboration and may have fueled faculty 

perceptions that professional development may or may not actually be beneficial in their 

individual context. 

Administrative Load. A related issue exists for administrators, especially at the 

division level.  Division Heads’ responsibilities include all aspects of a leadership 

position that would be expected in a public school with little assistance.  They do not 

have an assistant head, a counselor, or a learning specialist even though the student 

population has become more diverse over the years and subsequently, the variety and 

scope of work-related responsibilities that accompanies work with students, parents, and 

faculty in a school.  Only the Upper School Head has an administrative assistant who 

handles appointments, paperwork, and other school related tasks.  In addition, these 

administrators are the ones who “take up the slack” wherever there is a need.  In any 

given week, it was routine to see any one of them substituting in a classroom, personally 

working with groups of students in a club or tutoring or, in the case of the Upper School 

Division Head, driving a bus to out-of-town student events.  These responsibilities were 

taken on in addition to their regular after-school duties such as car-pool, games and 

performances, and faculty or parent meetings.  During the most recent school year, two of 

the three division heads also taught one or more classes every day and the third had daily 

responsibility to help with a class at a set time.  As stated above with regard to the 
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faculty, this level of involvement in the daily workings of the school is a double-edged 

sword.  The scenario allows division administrators to be closely in touch with students 

and faculty, yet it contributes to a challenging environment in terms of collaboration 

within the administration and continued personal development as instructional leaders. 

Methods 

Specific methods of data collection and analysis for each research question were 

designed and implemented throughout the course of the study.  An online survey was 

used to collect data for the qualitative social network analysis and for the supplemental 

quantitative phase. Since the study had an inductive theoretical drive, discussion of the 

qualitative methods is presented in this chapter as Phase One and the survey is mentioned 

where it is pertinent to the description of the data collection and or analysis. To minimize 

redundancy, specific discussion of the survey is included in the Phase Two:  Quantitative 

Methods section that follows. Figure 3.1 illustrates how the parallel data collection and 

analysis was incorporated into the simultaneous multiple methods research design.   

Phase One: Qualitative Methods 

Purpose. The qualitative phase of this study had two purposes, the first of which 

was to build understanding of teachers’ perceived needs for differentiation in an online 

learning environment designed for complex professional learning. The second purpose of 

the qualitative phase of the study was to probe educators’ perceptions of the knowledge 

network at the school related to technology integration for visualization in social network 

diagrams.   This phase addressed the following two research questions:   
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1. To what extent are the perceptions about important design factors for

differentiated online professional development similar for teachers,

technology specialists, and administrators?

2. What are the implications of the school’s social network analysis for the

design of an online learning environment for teacher professional

development?

The study was also purposefully designed as a pilot case study to investigate the 

feasibility of the methodological choices and to explore the implications for conducting 

future larger-scale investigations in K-12 schools. The use of social network analysis and 

the respective methods employed for data collection and analysis were of importance in 

this regard.   

Participants and Sampling. The online survey mentioned above was used to 

collect data to answer research question two and to recruit participants for subsequent 

individual interviews which provided qualitative data to answer research question one. To 

maintain the anonymity of the participants, the final question in the survey was designed 

so that respondents who wanted to volunteer to participate in an interview were 

redirected to a second survey with one question where his/her name and contact 

information could be provided to the researcher. Twelve survey participants volunteered 

and subsequently participated in individual, semi-structured interviews with the 

researcher. Of the twelve participants, eleven were female, one was male, eleven were 

white, and one was Hispanic. 

Since all of the participants work at one school and since the researcher was 

operating as a participant-observer, it was determined to be in the best interest of the 
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participants to present only limited demographic data about them individually in this 

research account.  Within this particular school community, as described earlier, many 

people have unique positions and a set of descriptors such as “male, Intermediate School 

teacher, with 6-10 years of experience” would correspond to only one person.  Anyone 

with knowledge of the school would be able to easily identify the interview participants 

with just a little descriptive information.  

Even though some readers may consider this decision to be insensitive, the 

participants were designated as Teachers 1 – 7, Administrators 1 – 3, and Technology 

Specialists 1 and 2 to protect their identities further. The researcher sought the highest 

degree of confidentiality possible for each of the participants and believed that this 

approach was best for all.  In addition, since the survey data was submitted anonymously 

to comply with IRB requirements, there is no accurate way to link individual comments 

in the interviews to a set of responses in the survey for further analysis; therefore, less 

emphasis on pairing demographic data with the interview participants may be acceptable. 

The teachers represented each of the divisions with three from the Lower School, one 

from the Intermediate School, and three from the Upper School and the disciplines 

represented included English Language Arts and Math in the Lower School and Math, 

Foreign Language, Science, and Fine Arts in the Intermediate and Upper Divisions. Both 

Technology Specialists work with students and faculty throughout the school.  The three 

administrators work primarily with one division on a daily basis, but work with all 

faculty at different points during the year. 
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Research Question One. To what extent are the perceptions about important 

design factors for differentiated online professional development similar for teachers, 

technology staff, and administrators? 

Data Collection Procedures. Individual semi-structured interviews were 

conducted with the twelve participants who volunteered after completing the online 

survey. Interview sessions were conducted on the school campus at previously scheduled 

times convenient for each participant. Interview sessions were scheduled for 45 to 60 

minutes per participant not to exceed 60 minutes. All interviews except one were 

concluded within the 60 minute time frame. The interview with Administrator 2 lasted for 

approximately 90 minutes.  As stated above, a three-digit number was used to identify 

survey participants throughout the quantitative data collection and analysis stages to 

guarantee participant anonymity and promote researcher objectivity throughout the 

research process. No connection can be made between individuals who were interviewed 

and his or her survey responses. Since the researcher believed that saturation had been 

reached at the conclusion of the twelve interviews no additional participants were 

recruited.  

A standard set of interview questions were posed to participants in face-to-face 

personal interviews (Appendix E).  Two preliminary interviews were conducted with two 

knowledgeable teachers who were not going to be interviewed to assess the level of 

understanding of the terminology to be used in the interview questions related to the 

instructional design model.  The two teachers who gave the researcher feedback believed 

that they would need some sort of visual to keep the parts of the model in mind while 

participating in the interview. Five graphics (Appendix F) were developed by the 



Texas Tech University, Ann Banay Newton, August 2013 
 

 65 

researcher and were used as visual cues to help keep the main ideas for the overall model 

and for each of the sections at the forefront of the discussion. The main ideas describing 

each of the four quadrants of the 4C/ID instructional design model as shown in the 

graphics were briefly outlined with each participant. The four parts of the model are:  

• Learning Task – whole-task experiences; concrete, authentic, scaffolded 

• Supportive Information – learning support for non-recurrent tasks 

• Just-in-Time Information  - prerequisite information for recurrent tasks 

• Part-task Practice – divergent practice items within the learning context 

In order to make the discussion a bit easier, the learning task was defined in a way 

that would make it clear and relevant to work that the participants were already doing. 

During the previous year, the faculty and staff at the school had been working with the 

Understanding by Design (UbD) model for school and curriculum planning.  The rigors 

of planning UbD units of study were familiar to the participants so taking it to the next 

level – adding technology integration to unit plans – was a logical step. In fact, several 

participants commented that this put them at ease because they could relate the interview 

questions to something they have been working toward understanding. Four possibilities 

for differentiating instruction:  environment, content, process, and product were then 

superimposed on the graphic for each of the parts of the 4C/ID model to elicit more 

specific thoughts and feedback from the participants directly related to differentiation in a 

virtual learning environment for professional development.   

Preliminary teacher feedback about the model itself informed the construction of the 

graphics and also provided the researcher information to define some components more 

specifically. The Supportive Information phase was the one that the two teachers in the 
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preliminary interviews felt least sure about in terms of how the instruction for 

professional development could be designed. In essence:  “What sorts of activity would it 

encompass?”  The researcher used their preliminary assessment to define one possible 

activity type that could be used to generate discussion, collaborative work, and 

“construction of mental models” as stated in the description of the 4C/ID model.  Online 

video case study segments showing teachers doing various types of work required to 

integrate technology in their classrooms was a good fit for the type of investigative 

activity necessary in the Supportive Information component of the instruction.  Use of the 

video case library as an example of an instructional tool and accompanying strategies for 

discussion helped participants frame the type of interactions with colleagues – either 

face-to-face or online – that they could expect while participating in this portion of the 

proposed instruction. This helped the participants visualize what their individual needs 

might be for instructional support. 

All recordings and transcriptions were stored in the researcher’s personal office 

before and during the transcription process and no school computers or storage systems 

were used for any of the research materials. 

Data Analysis Procedures. Audio recordings from the interview sessions were 

transcribed verbatim to enable systematic analysis of the data (Miles & Huberman, 1994).  

The researcher used a consistent system of listening to each recording three times; once 

immediately following the interview while checking notes made and twice during the 

transcription process to double-check for errors or omissions that could have occurred 

during transcription.  The objective of the qualitative analysis of the interview transcripts 

was thematic analysis and the volume of transcribed text was not large enough to require 
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the use of specific text analysis software.  The transcriptions were typed into Microsoft 

Word and subsequent matrices and thematically related charts were copied and pasted 

within that program.  This allowed for the comments function within the software to 

serve as a tool for researcher notes, comments, and thoughts as the analysis progressed. 

To address research question one, interview transcripts were reorganized into a 4 

by 3 matrix composed of four columns to represent the four components of the 4C/ID 

model and three rows to group interview comments by teacher, administrator, and 

technology staff categories.  This was a way of stratifying the qualitative data to enable 

familiarization and to prepare for the first attempt at coding to identify themes within the 

groupings of participants by job description.   

In the first round of coding, comments that corresponded specifically to one of the 

four elements of differentiation within each block of the matrix were coded accordingly 

using the words content, product, process, and environment. Rows were compared to find 

similarities or differences between the three participant groups.  Columns were compared 

to look for patterns between the four components of the instructional design model.  

In the second round of coding, each row of data was examined to look for 

similarities and differences within the three groups of teachers, technology specialists, 

and administrators. The same procedure was followed for each columns of comments to 

look for similarities and difference between the three group for each component of the 

instructional design model.  Initial codes were established for the row data and for the 

column data.  In the next phase of analysis, the row and column initial codes were 

compared to start the search for themes.  
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During the subsequent review of the themes, the researcher became concerned 

that the themes were not distinct and were perhaps symbolic of overlapping concepts.  

Two external reviewers who are teachers outside the school site and do know the research 

study participants were asked to give to review a reduced amount of the data to see what 

their perceptions of codes and themes would be.  Although they did not use the same 

words in all cases for codes, the themes exhibited within each component of the 

instructional design model categories showed the same connectedness that the researcher 

had observed. 

At that point in the data analysis, the researcher determined that the 

connectedness between the themes was not a problem, but actually a pertinent part of the 

analysis.  The themes were then refined in more narrow terms for reporting. 

Research Question Two. What are the implications of the school’s social 

network analysis for the design of an online learning environment for teacher 

professional development? 

Data Collection Procedures. Data generated from Survey Part B: Social Network 

Analysis, was used to conduct a qualitative sociometric network analysis which produced 

visual diagrams of the perceived communication networks related to TPACK within the 

school organization.  The SNA questions in the survey were derived from questions 

found in Cross, Laseter, Parker, and Velasquez (Cross, Laseter, Parker, & Velasquez, 

2006) and Ryymin, Palonen, & Hakkarainen (2008). Originally, there were only four 

questions in this section corresponding to four components of TPACK:  TK, TCK, PCK, 

and TPK and drop-down boxes listing the people who worked within each of the school 

groups were to be available for participants to choose from.  However, due to the 
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recommendations of the IRB aimed at preserving the participants’ anonymity, the format 

of the questions was changed so that no names of people in the organization were 

provided.  Instead, each of the four questions was split into an identically stated question 

for each of the school groups:  Lower School, Intermediate School, Upper School, and 

Administration.  Participants were asked to provide up to three names of colleagues in 

text boxes provided for each of the sixteen questions ( 4 TPACK components x 4 school 

groups). If a name was provided, it indicated either that there was already a working 

relationship established or that the participant believed that the person(s) named has 

knowledge or expertise that could help them even if there was no current working 

relationship.  

The participants’ anonymity and the confidentiality of survey respondents’ 

nominations of colleagues in the sociometric network analysis was maintained using a 

specific data reduction procedure.  A trusted third-party research assistant with no 

knowledge of the research site or any of the participants was used in two capacities.  

First, she downloaded the survey data and coded the responses provided in Section B: 

Social Network Analysis according to the criteria provided by the researcher.  The 

researcher provided lists of eligible survey participants for the four school groups as they 

were to be designated in the study:  Lower School, Intermediate School, Upper School, 

and Administration.  The lists included names, content area taught or job title, and years 

of experience at the school and year of total experience.  There were five of the twenty-

five participants whom the research assistant could not identify easily using the criteria 

provided.  In two cases, she was able to match the participants to a name because of 

additional data that they provided in the optional text boxes.  The other three participants 
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were identified using time stamps from the main survey and the one-question volunteer 

survey where the participants provided their names.  

Survey respondents were assigned three-digit numbers according to the division 

where they reported teaching and the order in which they responded to the survey.  For 

example, if the first survey respondent was a Lower School teacher, she would have been 

designated as Participant 101.  Participants were assigned numbers as follows:  Lower 

School (100’s), Intermediate School (200’s), Upper School (300’s), Administrators 

(400’s).  The research assistant also entered the survey data from five participants who 

chose to use paper and pencil survey instruments into a spreadsheet.  This procedure 

preserved the anonymity of the participants in the event that any of them had provided 

their name as a potential interview volunteer. The assistant was highly confident that the 

numbers assigned to the survey participants were accurate and were a true representation 

of their identities.  The other eligible faculty and administrators who did not respond to 

the survey were coded using the same three digit system alphabetically by school group.  

For example, if five of the nine possible participants in the Intermediate School 

responded to the survey, they were coded 201 – 205 by chronological order of response.  

The four who did not respond to the survey were coded 206 – 209 in alphabetical order 

by last name. This procedure enabled the researcher to work objectively with the data. 

The second related function that the research assistant performed was to assign 

the codes determined as described above to the names provided in Part B of the survey.  

An Excel spreadsheet was constructed with 25 rows (25 survey participants) and 16 

columns (16 questions in Part B of the survey) split into three sub-columns.  The 

identification numbers of survey participants and people they nominated as part of the 
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knowledge network were entered into the matrix with up to three numbers possible for 

each of the 16 columns.  This coded data was transferred by the researcher into the 

overall 60 x 60 network matrix which included cells for each person in the eligible pool 

of participants by row and by column. The data was transformed to binary numbers with 

“0” representing not named and “1” representing person who was named. 

Data Analysis Procedures.  Using a binary scheme for social network analysis, 

rankings are not used and binary measures of social network relationships do not indicate 

strength of ties, only presence or absence of a relationship or perceived knowledge 

(Hanneman & Riddle, 2005). Data was transferred to the social network analysis 

software, UCINET 6.0, which employs a matrix format.  Scott (2007) provides a 

description of the software: 

UCINET was originally produced by a group of network analysts at the 
University of California, Irvine.  It is now available in Windows format 
and is a general purpose, easy to use, program that covers the basic graph                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
theoretical concepts, positional analysis, and multidimensional scaling 
involved in sociometric analysis.  It is accessible to the novice user.   
 

Specific capabilities of the software include the ability to permutate, sort, or transpose 

data as well as prepare a series of files from one data set.  This is useful when nested 

components are observed in network structures.  The output from the program can be 

visualized and plotted as scatter plots or dendrograms.  Other more quantitative functions  

in the program were not used in this study due to the exploratory nature of the research 

questions.  The fact that the particpants in the survey answered anonymously made 

quantitative analysis at an individual level less useful for this study since there were no 

consequences associated with knowing which node in the network diagram corresponded 

to which person in the organization. 
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 Sociograms can be analyzed using UCINET 6.0 and NetDraw (included with 

UCINET download) in terms of four broad types of individuals which are:  

• Stars: people with multiple references for one criterion 

• Mutuals: pairs of people who chose each other 

• Chains: actor A chooses actor B who chooses actor C who chooses actor 

D, etc. 

• Gaps or cleavages (cliques): clusters of people who have chosen each 

other but no one in the cluster has chosen anyone in other clusters 

Depending on the size of the network and the objectives of the analysis, many different 

criteria can be specified to maximize the visual and statistical data that the user wants to 

investigate. 

 The general terminology used to describe the sociograms follows. 

Network Actors.  In the binary data matrix, a “1” represented a person (actor) who 

was perceived to be knowledgeable about one particular facet of TPACK.  Actors are 

represented by “nodes” in the sociogram (graph).  Data from the original spreadsheets 

generated was imported into UCINET 6.0 and transposed so that the flow of information 

was represented correctly. In this software, the row is considered to be the source of 

information and the column the receiver.  Since the survey questions asked, “To whom 

would you go for help with….”, the resulting binary data matrix was transposed so that 

the analysis represented the perceived knowledge network and not the network of people 

who would ask the question. 

Separate sociograms were constructed for each of the knowledge components of 

the TPACK framework using the NetDraw program that is downloaded with UCINET.  
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The information illustrated in the sociograms was enhanced using selected tools in 

NetDraw to emphasis important features of the connections between people in the 

organization that were thought to be important in this study. Consistent and systematic 

selection of tools was made for each sociogram as shown below: 

Layout and Distance of Nodes.  Spring-embedding with node repulsion was used 

to produce a graph in which distances are interpretable and nodes that are closely 

associated are closer together.   

Isolates Deleted. Actors in the overall network (N=60) who either did not 

participate in the survey or were not named by a participant as part of the knowledge 

network were deleted from the sociograms.  These nodes show up along the side of the 

graph as unattached squares. 

Subgroups Defined. Groups of people who were more tightly connected to each 

other than to members of other subgroups were determined using the “faction” algorithm.  

The number of factions was explored for each sociogram with the intent to maximize the 

connection within and minimize the connection between the subgroups.  A faction size of 

8 tended to be the point at which smaller groups had a minimum of three actors and 

which maximized weak ties. Factions are visualized in NetDraw using different colors for 

the nodes. 

Flow of Information.  Single-headed arrows were used to highlight the sources of 

information.  A node with at least one arrow pointing to it and away from it indicates an 

actor who would be the source of knowledge for at least one other actor and who knows 

at least one other actor who is considered to be knowledgeable.  A node with no arrows 

pointing to it indicates that the actor it represents nominated another actor in the 
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knowledge network, but was not nominated by another actor.  These actors may or may 

not have participated in the survey. 

Centrality. There are several options in NetDraw for calculating and visualizing 

centrality including degree, closeness, betweeness, and eigenvector.   The size of each 

node in this study was calculated based on the eigenvector centrality that is calculated 

using a factor analysis that identifies the location (eigenvalue) of each actor with respect 

to each other actor and the collection of the eigenvalues for a node as an eigenvector. 

Eigenvector centrality was selected because using this function, nodes have high 

calculated centrality scores if they are connected to many nodes that are themselves well 

connected.  Hanneman (2005) describes the eigenvector approach as “an effort to find the 

most central actors (those with the smallest farness from others) in terms of the ‘global’ 

or ‘overall’ structure of the network, and to pay less attention to patterns that are more 

‘local.’” This is an indicator of popularity – or in the case of a knowledge network – 

higher perceived knowledge.  The actor that the node represents is “in the thick of 

things.”   

The social network analysis portion of the survey is qualitative so no validity or 

reliability measures are reported. 

Phase Two:  Supplemental Quantitative Methods 

Purpose. The purpose of the quantitative phase of this study was to investigate 

the relationship between teachers’ self-efficacy for technology integration and their years 

of experience, years at the school, past professional development experiences, and 

technological skill levels. In addition, teachers’ perceptions of using a virtual learning 

environment for professional development were assessed.  The information obtained in 
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this phase of the research was intended to complement the qualitative data obtained in the 

first phase of the research.  The following three research questions guided the quantitative 

phase: 

• What is the relationship between teachers’ personal characteristics and 

their self-efficacy for technology integration?   

• What personal and school-related factors will predict teachers’ perceived 

user acceptance of an online learning environment for professional 

development that supports complex learning? 

• How do the quantitative findings provide an enhanced understanding of 

the qualitative results? 

Research Design.  An explanatory correlational research design was used to 

determine the relationship between teacher self-efficacy for technology integration and 

the four independent variables.  Creswell (2005) describes explanatory correlational 

research as a correlation of two or more variables with multiple scores collected form 

participants at one point in time.  The researcher uses statistical tests to analyze the data 

and draw conclusions about the relationships between the variables of interest, but “the 

conclusions do not establish a probable cause-and-effect relationship because the 

researcher can only use statistical control rather than control of conditions” (p.327). Field 

(2009, p. 12) states that correlational research “provides a very natural view of the 

question we’re researching because we are not influencing what happens and the measure 

of the variables should not be biased by the researcher”. 
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Independent Variables. Many types of personal or demographic variables have 

been used to investigate the relationship between self-efficacy for various aspects of 

teaching and learning. Typical variables seen in the literature are age, gender, education 

level, and socioeconomic status variables of many types.  Investigations concerned with 

teachers’ self-efficacy and technology integration have (Ertmer, Ottenbreit-Leftwich, & 

York, 2007; Skoretz & Childress, 2012)often focus on years of experience or some 

measure of technology skill .  

Four independent variables were used to examine teachers’ self-efficacy for 

technology integration in this study: years of experience as an educator, years at the 

school, technology skill level, and types of past professional development experiences.  

Dependent Variable. The dependent variable used in the correlational analysis 

was self-efficacy for technology integration measured using the Computer Technology 

Integration Survey instrument (CTIS) (Wang, Ertmer, and Newby, 2004).   

Participants and Sampling. A convenience sample including the entire faculty 

and members of the administration who also taught at least one class at the school were 

invited to participate in the online survey for the research study.  Pre-school teachers, 

aides, and student support personnel were not included since they have very focused 

curricula, professional development needs, and requirements for certification. The 

convenience sample for the survey included sixty potential participants of which 77% 

were female and 23% were male. In terms of ethnicity, the potential pool of participants 

was 91.7% white, 5.0% Hispanic, and 3.3% African American.  Eligible faculty and 

administrators were invited to participate in the online survey via the school email server 
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using a secure off-site survey engine.  Survey respondents had an opportunity to 

volunteer to participate in a semi-structured at the end of the survey. 

Survey Participants. The survey was completed by twenty-five members of the 

faculty and administration at the PreK-12 school site selected for the study for a 42% 

response rate.  The group of survey respondents was 84% female and 16% male with 

88% of the survey group identified as white, 8% as Hispanic, and 4% as African 

American. Table 4.1 summarizes the observed level of participation in the survey by each 

school group.   

Table 3.1 

Summary of Participation by School Group 
 
 

Group 

 
Total 

Number 
Possible 

 
Group 

Percentage 
of Total 

 
Actual 

Participants in 
Survey 

 
Percentage of 

Survey 
Group 

Lower School 15 25.0   5 20.0 
Intermediate School  9 15.0   4 16.0 
Upper School 26 43.3 11 44.0 
Administration 10 16.7   5 20.0 
Total 60     100.0 25       100.0 
     
 

Non-participants. Of the sixty teachers and administrators eligible to participate 

in the survey portion of the study, thirty-five did not elect to participate for a non-

response rate of 48%. The online survey was opened five other times, but the researcher 

has no way of knowing whether those represented five additional participants or whether 

participants who later completed the survey opened it at a previous time.  Even though 

measures to maintain the anonymity of the survey participants were thoroughly 
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explained, the fact that the researcher worked at the school should be considered as a 

potential reason for non-participation.   

Measures. The variables used in the quantitative portion of the survey to collect 

the data for research question three were specified as binary, nominal or ordinal.  The 

binary variable “Prior technology training” was coded as “1” for “Yes” and “0” for “No”.  

Nominal variables included “Division” within the school, “Frequency of Professional 

Development”, and “Type of Past Professional Development”.  All three variables were 

assigned numbers to represent participant’s choices.  For example, Lower School was 

coded as group 1.  The data for the variables “Years Experience” and “Years at the 

School” was ordinal since participants selected from ranges of years. Self-efficacy for 

technology integration and technology skill level were ordinal variables since they were 

measured using Likert-scaled responses.   

Instrument for Research Question Three. Research question three asked:  What 

is the relationship between teachers’ personal characteristics and their self-efficacy for 

technology integration?  Self-efficacy for technology integration was measured using the 

Computer Technology Integration Survey developed by Wang, Ertmer, and Newby 

(2004).   The original Likert-style survey included twenty-one items regarding 

participants’ confidence for technology use with response levels designated on a five-

point scale.  Item 21 was posed using a negative perspective and required reverse scoring. 

In this study, the Likert-scale was extended to a seven-point scale to provide a slightly 

finer-grained response from participants.  Participants rated their agreement with 

statements about their confidence for integration of specific types of technology in 

teaching and learning on a scale from 1 – completely disagree to 7 – completely agree 
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with the scale score of 4 designated as neutral.  The range of possible scores was 21 to 

147.  Low scores meant that the individual tends towards disagreement that he or she is  

self-efficacacious about integrating technology in the classroom and high scores meant 

that the individual is in agreement that he or she is self-efficacious about integrating 

technology in the classroom. 

 Wang, Ertmer, & Newby  (2004) performed a review of content validity prior to 

administration of the instrument using a rating sheet completed by six experts in self-

efficacy.  Construct validity was determined using an exploratory factor analysis which 

indicated that two factors were responsible for 55.36% of the systematic covariance 

among the items (Wang, et al., 2004, p.235).  The first factor, consisting of 16 items with 

loadings ranging from 0.51 to 0.84, accounted for 46.92% of the covariance.  These items 

represented computer technology capabilities and strategies in the context of teaching and 

learning.  The second factor accounted for 8.4% of the covariance and was made up of 

five items (questions 15, 17, 19, 20, and 21) with loadings of 0.56 to 0.77 that represented 

external influences of computer technology uses such as addressing student needs, 

constraints, oppositions, student assessment, and general comfort.  The calculated 

Cronbach’s alpha coefficient of 0.94 indicated that the instrument was highly reliable.  

Instrument for Research Question Four. Research question four asked:  What 

personal and school-related factors will predict teachers’ perceived user acceptance of an 

online learning environment for professional development that supports complex 

learning? 

The research design called for the data collected from the online survey (Part D) 

to be combined with the self-efficacy for technology integration, technology skill levels, 
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types of professional development, and years experience data to estimate a path model 

using partial least squares regression to answer research question four.  The small sample 

size of twenty-five survey participants did not meet the minimum acceptable number for 

valid analysis of the data so the path estimation was not completed.  Details about the 

proposed instrument and sample size criteria are discussed below.   

The Unified Theory of Acceptance and Use of Technology (UTAUT) model 

developed by Venkatesh, Morris, Davis and Davis (2003) was chosen as the instrument 

for measurement of Perceived User Acceptance of a VLE for teacher professional 

development.  Four main constructs: performance expectancy, effort expectancy, social 

influence, and facilitating conditions are proposed to be significant determinants of the 

dependent latent variable, Behavioral Intention, and ultimately of Use Behavior with 

respect to technology.  In the UTAUT model, there are also four proposed moderating 

variables including gender, age, experience, and voluntariness of use. The range of 

possible scores for this instrument were 12 to 84.  Low scores would indicate that the 

participant disagrees with the indicators for one or more of the latent constructs 

associated with use of a virtual learning environment.  High scores would indicate that 

the participant agrees with most of the indicators of the latent constructs associated with 

use of a virtual learning environment. 

Research question four was posed to examined the relationships between the four 

direct determinants of UTAUT and four personal variables with perceived user 

acceptance of a virtual learning environment for teacher professional development 

specifically designed for the type of complex learning required for teachers to construct 

new knowledge (TPACK). The personal variables, self-efficacy for technology 
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integration, experience (years at the school), total years experience, and technology skill 

level were substituted as moderating variables as follows: self-efficacy replaced gender, 

total years of experience was a proxy for age, technology skill level was a proxy for 

experience, and years at the school substituted for voluntariness of use. Gender was not 

used as a moderator because the researcher knew in advance that even with a high survey 

response level, the probability of having enough male participants to make statistically 

significant conclusions about the results would be extremely low given the gender 

distribution in the sample population.  Due to the gender distribution, asking participants 

to declare gender was considered a threat to confidentiality based on the researcher’s 

knowledge of the school and the faculty.     

PLS-SEM is a nonparametric technique that has been shown to be an appropriate 

analytical technique with non-normal samples and with small sample sizes. However, 

guidelines for recommended sample sizes should still be applied based on the path model 

being constructed and taking significance level and statistical power into consideration. 

Some researchers have suggested that the 10 times rule should be followed to determine 

adequate sample size, i.e., the sample should be 10 times the largest number of formative 

indicators used to measure a single construct or 10 times the largest number of structural 

paths directed at a particular construct in the path model (Barclay, Higgins, & Thompson, 

1995). Using the 10 times rule, this study would have required a sample size of 160 based 

on the number of indicators for the self-efficacy construct.  

Hair, et al. (2013) state that PLS-SEM sample sizes should be “considered against 

the background of the model and data characteristics” like other statistical techniques “by 

means of power analyses based on the part of the model with the largest number of 
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predictors” (p.20).  Using sample size recommendations such as those provided by Cohen 

(1988) for multiple regression models, the appropriate sample size for this study, 

assuming 6 to 8 exogenous constructs connected to the central construct, a 5% probability 

of error, minimum R2 of 0.75 and statistical power of 80% would be between 39 and 44 

participants.  When all criteria are kept the same and a minimum R2 0.25 is proposed, 75 

participants would be needed.  Under the circumstances in this study and the survey 

response rate, the sample size did not meet the stipulated criteria for estimation of the 

path models. 

Research Question Five. No measurement instrument was used for this question.  

Research question five asked:  How do the quantitative findings provide an enhanced 

understanding of the qualitative results?   

 The quantitative results were described narratively so that comparison to the 

qualitative thematic analysis would be more effective and more easily accomplished.  

Drawing new inferences about the results of both the qualitative and quantitative phases 

of the study combined was accomplished through comparison of the narratives, the 

thematic analysis, the sociograms, and the theoretical framework. 

Data Collection Procedures. The sixty eligible teachers and administrators at the 

school site were notified of the research study via the school email server.  A brief 

description of the study explaining the option to participate in the survey anonymously 

and a hyperlink to the online survey were included in the email, along with a copy of the 

Participation Information Sheet as an attachment. The online survey was left open for 

fourteen days and a reminder email was sent on day ten. Paper survey instruments were 

also made available to participants who were not comfortable with the online survey 
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format.  A procedure for picking up a survey from the researcher’s mailbox and returning 

it in an envelope was explained in the email invitation and served to maintain the 

respondents’ anonymity, as was the case for the online respondents. Five people chose to 

complete the survey using the paper and pencil version.   

Survey. The survey was designed with four sections with different formats as 

shown in Table 3.1. The questions used in each of the survey instruments are shown in 

Appendix D.  

Demographics and Personal Factors. The first seven questions in the survey were 

used to provide data for the independent variables for the quantitative analysis.  Question 

eight was used to gather data to characterize each participant’s relative knowledge and 

skill level with various types of software available on the campus.  

Social Network Analysis. The second part of the online survey was designed to 

collect data for use in the social network analysis described in the qualitative phase of the 

research in the section above.   

Computer Technology Integration Survey. A 21-item instrument, the Computer 

Technology Integration survey, designed to measure self-efficacy for technology 

integration was administered in this section of the survey.  The instrument was developed 

by Wang, Ertmer, and Newby (2004) and has been used by numerous other researchers to 

measure teacher self-efficacy with respect to technology integration in K-12 schools.  

The original items were used verbatim in the online survey conducted for this study.  

Perceptions of Use of a VLE. Twelve items from the Unified Theory of 

Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 

2003) instrument were used to assess the latent variable, Perceived User Acceptance.  
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The UTAUT constructs were measured using the original items and a seven-point Likert 

scale.   

Table 3.2 

Descriptors of Online Survey Used for Data Collection. 
 

 
Survey Section 

Research 
Questions 

Questions
/Items 

 
Instrument Source 

A: Skills  
     Demographics,   
     Technology   

 
1 - 5 

 
8 

questions 

 
Researcher 

B: Social Network    
    Analysis 
    (SNA) 

 
1 & 5 

16 
questions 

Cross, Laseter, Parker, and 
Velasquez (2006); Ryymin, 
Palonen, & Hakkarainen (2008).   

C: Self-Efficacy  
    for Technology  
    Integration 
    (CTIS)  

 
3, 4 & 5 

  
21 items 

Computer Technology 
Integration Survey (Wang, 
Ertmer, & Newby, 2004) 

D: Perceptions of  
     Virtual  
     Learning  
     Environment 
     (UTAUT) 

 
4 & 5 

 
12 items 

Unified Theory of Acceptance 
and Use of Technology 
(UTAUT). (Venkatesh, Morris, 
Davis, & Davis, 2003) 

 

Data Analysis Procedures. The survey data for the respondents who chose the 

paper version of the survey was entered into an excel spreadsheet by the research 

assistant in order to comply with the Institutional Review Board requirements in respect 

to social network analysis data and still keep each of the five survey instruments 

physically intact.  The online survey data for Survey Parts A, C, and D were downloaded 

to an Excel spreadsheet by the researcher and then combined with the data from the paper 

surveys.  The researcher performed a check for missing data and found only two values in 

one survey missing.  
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 Data was then coded and ranked as necessary for the statistical analysis.  The data 

from the self-efficacy for technology integration instrument and the other four 

independent variables were copied to SPSS 21.0 for correlational analysis.  A 

Kolmogorov-Smirnov test for normality was performed on the self-efficacy for 

technology integration data and the technology skill level data.  The self-efficacy scores 

were determined to be non-normally distributed.  The results of the K-S test are shown in 

Appendix G. Due to the non-normal distribution of the self-efficacy data, the researcher 

used the nonparametric Spearman Correlation to analyze the relationship between the 

dependent and independent variables.  A factor analysis was also performed on the data 

from the CTIS instrument to determine whether the item analysis mirrored the validated 

instrument factors.   

Analysis Software. Data from the demographic section of the survey and from the 

self-efficacy for technology integration instrument was analyzed using SPSS v. 21.0 for 

the descriptive statistics, nonparametric tests, and the factor analysis of the self-efficacy 

data. 
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The Inference Process 

In this multiple methods case study, the objective was to use the results from the 

qualitative and quantitative data analysis to build a better understanding of the 

phenomena under investigation and provide substantive answers to the research 

questions. Yin (2003, p. 72) equates the inference process in a case study to detective 

work, noting that “detectives arrive on the scene after a crime has occurred” and cautions 

researchers to consider that “all of the preceding work” (in designing a good study) “will 

be negated if an investigator seeks only to use a case study to substantiate a preconceived 

position.”  Teddlie and Tashakkori (2009, p. 287) assert that in multiple methods studies 

“the inference process consists of a dynamic journey from ideas to data to results in an 

effort to make sense of data by connecting the dots.” 

Teddlie and Tashakkori (2009, p. 287) describe the inference process in terms of 

inference quality and inference transferability for qualitative and quantitative data 

analysis and interpretation. Inference quality is dependent on the credibility and the 

trustworthiness of the conclusions for qualitative inference and on internal validity and 

statistical conclusion validity for quantitative inferences (p.287).  Inference transferability 

corresponds to generalizability in qualitative research and external validity in quantitative 

research. Punch (2005, p. 253) also discusses reactivity, the “extent to which the process 

of collecting the data changes the data” as a factor that affects inference quality in 

multiple methods research which includes both qualitative and quantitative strands due to 

the possibility of questions of reliability, validity, and sampling. The quality of inferences 

and subsequent conclusions made in this pilot study were directly affected by both by the 

methods and by the data obtained.  
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In this simultaneous multiple methods study, inferences of the qualitative and 

quantitative strands occurred in three stages overall but two stages chronologically. The 

nature of the data collection and analysis in this pilot study, which occurred in a 

concurrent but parallel fashion, allowed for initial inferences about the qualitative data 

and quantitative data to be drawn independently during the same time frame.  The second 

stage of inference, the meta-inference stage, was conducted after comparing the results of 

the qualitative and quantitative data analysis. The purpose of the meta-inference phase 

was to investigate the ways in which the quantitative results enhanced the qualitative 

results in order to answer research question five and to draw conclusions about the 

findings.  

Qualitative Phase Inference 

 Qualitative inference quality relies on credibility and trustworthiness. 

Teddlie and Tashakkori (2009) suggest that “good inferences should capture the meaning 

of the phenomenon under consideration for study participants (p.295).  Guba and Lincoln 

(1989) assert that credibility requires that the way the researcher’s portrayal of the 

participants’ perception of the phenomena correspond. A cautionary note about 

generalization in qualitative research and the damage that can occur when researchers 

feel bound to generalize or theorize at the risk of ignoring a deeper understanding of 

important features of the case is articulated by Stake (2000).  

 Credibility. In this study, attempts to establish credibility or internal validity of 

the findings were considered in the design of the study.  Prolonged engagement between 

the researcher and the study participants contributed to validity of the researcher’s 
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interpretations of participants’ comments and the degree to which the quantitative results 

help to explain or enhance the understanding of the qualitative results.   

 Trustworthiness. Trustworthiness of the data and analysis was enhanced through 

a combination of planned activities.  Data obtained from interviews is viewed in a more 

trustworthy manner if the interviews are conducted according to best practices in the field 

of qualitative research (Lincoln & Guba, 1985).  In this study, member checking was 

used to establish the trustworthiness of the interview transcripts. External peer review 

was used to verify the themes that were determined in the thematic analysis.  Negative 

case analysis was also used to examine conflicting results in the interview data and in the 

comparison of quantitative and qualitative findings in the last meta-inference phase. 

Suggestions mentioned in the data collection section including length of the interview, 

nature of the questions posed, consistency of the questionnaire administration process, 

and establishing balanced rapport between researcher and participants were implemented 

consistently. 

 Transferability. Thick description was employed as a means of increasing 

transferability or external validity of the inferences drawn from the study.  Although the 

study site was chosen for the high degree of variability that was inherent in an effort to 

generate more divergent results to inform the pilot study, thick description of the school 

context and the participants will add to the transferability of the study interpretations and 

conclusions for other researchers or as they apply to other populations.  Description of 

the individual participants was limited by the restrictions imposed to maintain 

confidentiality of the participants, but characteristics of the group from which the 

participants were drawn may aid in transferability.  
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Quantitative Phase Inference 

Quantitative inference quality relies on the internal and external validity, 

statistical validity, and generalizability of the research.  Teddlie & Tashakkori (2009, p. 

297) list three ways that inference quality can be maintained in quantitative research.  

First, relationships between variables are established along with reasonable certainty 

from statistical tests that the relationships did not occur by chance.  Second, strong 

inference and suggested actions are only made when supported by data with significant 

correlations and ample power and/or effect sizes.  Third, both reporting the results of the 

study statistically and adding researcher interpretation helps to account for researcher 

bias. 

 Internal Validity. The internal validity of a quantitative study may be questioned 

for one of two main reasons: (1) problems or inconsistencies with the research design, 

methods, or procedures and (2) a change in participant characteristics during the course 

of the research (Creswell, 2003, p.171). 

 Statistical Conclusion Validity.  When researchers draw conclusions 

prematurely or in violation of statistical assumptions, research validity is threatened. In 

addition, poor definition of instrument indicators can threaten construct validity. 

 External Validity or Generalizability. External validity of quantitative inference 

is threatened when researchers draw incorrect conclusions about study results and how 

they may apply to other populations or contexts.   

Data Management Plan 

Data collection and analysis were managed separately for the qualitative and 

quantitative phases of the research.  The quantitative data for Survey Parts A,C, and D 
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were downloaded from the survey into Excel spreadsheets on a secure computer in the 

researcher’s home office.  The data was reduced, coded, reorganized as necessary for 

transfer to other analytic software programs as described in the sections above.  The data 

from Survey Part B was downloaded into an Excel spreadsheet by the researcher’s 

assistant and stored on a computer inaccessible to the researcher.  Once the participants 

and their nominations of colleagues in the social network analysis were complete, the 

resulting spreadsheets were made available to the researcher so that the data could be 

converted to binary form and matrices could be constructed in Excel spreadsheets.  These 

spreadsheets were then copied into the UCINET 6.0 program for analysis of the 

networks.  This stage of the research lasted for approximately eight weeks in the Fall 

2012 semester.   

Due to conditions beyond the researchers’ control, the majority of the interview 

volunteers were not available for interviews until January 2013.  To prevent lag-time 

between the first interviews and the remainder with the possibility for discussion among 

the interview participants in the interim, the researcher decided to wait until all of the 

volunteers were available within a shorter window lasting approximately two weeks. All 

interviews were recorded and transcribed verbatim by the researcher and data was stored 

off campus.  Member checking was used to verify the accuracy of the transcripts. 

After the conclusion of the interviews, all of the data analysis for both the 

qualitative phase and the quantitative phase commenced.  Comparison of data from the 

quantitative analysis, the social network analysis, and the thematic analysis did not occur 

until all three separate analyses were complete. 
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Role of the Researcher  

During the course of the study, the researcher was employed at the school, first as 

a faculty member and later as an administrator.  Relationships with other faculty and 

administrators known to the researcher were congenial and trustworthy.  There was no 

reason to expect negative repercussions during the study due to personality conflicts or 

mistrust from prior experiences.  The researcher enlisted the assistance of a colleague 

living in another city with the coding of the social network information to further protect 

the confidentiality of the survey respondents.  The researcher was fully aware of the issue 

of subjective judgments during the course of the study and implemented several 

verification procedures to increase the trustworthiness of the research including 

prolonged engagement, triangulation of multiple data collection methods, use of rich, 

thick description, peer review, member checking, and external audit throughout the data 

collection and analysis phases of the research. The combination of interviews with other 

methods of data collection such as surveys may allow the researcher a unique view of the 

participants in different contexts. Confidentiality of the information obtained in 

interviews also is impacted by the method of data collection. It was understood that the 

researcher had to maintain the same degree of confidentiality for all types of data and 

participants. 

 Researcher bias is one area that must be addressed by all qualitative researchers.  

As noted in Glesne (2006, p. 125), “reflexivity means that you are as concerned with the 

research process as you are with the data you are obtaining.  Potter’s (Glesne, 2006, 

p.125) categories of reflexivity include reflective inquiry about decisions made in the 
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research process, selection of methods, and personal biases.  Malterud (2001) addresses 

qualitative researchers and reflexivity: 

Preconceptions are not the same as bias, unless the researcher fails to 
mention them.  If reflexivity is thoroughly maintained, personal issues can 
be valuable sources for relevant and specific research.  However, the 
investigator should take care not to confuse knowledge intuitively present 
in advance, embedded in preconceptions, with knowledge emerging from 
inquiry of systematically obtained material.  This situation can be avoided 
by declaration of beliefs before the start of the study.   Reflexivity can also 
be maintained by looking at the data, or its interpretation, for competing 
conclusions.  

 

Maintenance of a reflexive attitude throughout the research study would be an 

appropriate way to start to create trustworthiness.  Richards (2005) strongly advises 

qualitative researchers to adhere to these principles through the use of a log trail, called 

audit trails by others.  Detailed log entries throughout the study help to establish 

credibility and trustworthiness. 

Research Permission and Ethical Considerations 

 Permission to conduct this study at the particular school selected was obtained 

from the Head of School at the school. Following a leadership change at the school, 

permission was requested a second time from the incoming Head of School.  A proposal 

for research using human subjects was submitted to the Institutional Review Board (IRB) 

at Texas Tech University and the study was approved as exempt research. The proposal 

included the research title, rationale for the study, and description of the subjects, 

procedures, and risks associated with participation.  In addition, the participant 

Information Sheet, survey instrument, recruitment email and telephone script, and 

proposed interview questions were included in the proposal submitted to the IRB. 
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 Participants were recruited for the survey via the school’s email server and were 

provided the information sheet as an attachment.  The information sheet described the 

purpose of the study, procedures, risks or discomforts, benefits of the study, how data 

would be collected and stored, a description of the freedom to withdraw from the study, 

and researcher contact information.  There were no known risks or discomforts associated 

with participation in the study beyond those normally experienced in daily life.  

Participants who volunteered to be interviewed were contacted via email or telephone 

based on their designated preference.  Each interview participant was provided with a 

paper copy of the information sheet at the beginning of the interview.  In addition, the 

protocols to be followed in the interview process were explained and verbally agreed to. 

 The anonymity of the survey participants was protected by careful design of the 

questions to minimize the collection of identifiable personal information that would 

enable easy identification of the participants by the researcher.  As discussed in detail 

earlier in this chapter, the names of colleagues provided as data for the social network 

analysis were downloaded and coded to three digit participant numbers by a trusted third 

party research assistant.  This practice was instituted to protect the confidentiality of the 

participants’ responses and to reduce the degree of subjectivity on the part of the 

researcher in regards to the social network analysis.   

 All data and results were kept strictly confidential during the course of the study.  

The interview participants were assigned pseudonyms to protect their identities for use in 

written accounts of the research.  The audio recordings of the interview sessions were 

deleted after transcription was verified and data was analyzed.  If the information 
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obtained in this study is published or presented, the identity of the research site and 

participants will not be disclosed.   

Significance of the Study 

 Examination of the integrated data that seeks an answer to the multiple methods 

research question, “How do the quantitative findings provide an enhanced understanding 

of the qualitative results?” could help to establish more clear design parameters for 

teacher professional development that supports complex learning.  The methodology used 

in this study may offer new opportunities for analysis of pre-assessment data about 

school organizations or groups of faculty in order to design more effective programs for 

professional development using online or hybrid modes of delivery. The results of this 

study will contribute to the literature relevant to technology integration in K-12 schools, 

pre-service teacher education, and in-service teacher professional development.  Deriving 

understanding applicable to the design of learning environments for teacher professional 

development and pre-service teacher education to promote technology integration in 

instruction is an important parameter in educational change initiatives.   

Chapter Summary 

 This chapter described the purpose of the study, the research questions, and the 

research design.  The multiple methods pilot case study had a qualitative phase with two 

different types of data collection and analysis designed to answer the first two research 

questions.  Semi-structured interviews were employed to gather qualitative data about 

educators’ perceived needs for differentiation in a virtual learning environment designed 

to help teachers develop TPACK and enhance knowledge transfer to classroom practice.  

Social network analysis data was collected through an online survey and was used to 
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investigate educators’ perceptions of the knowledge network in their school related to 

TPACK.  Quantitative methods were used to investigate the correlation between teachers’ 

self-efficacy for technology integration and four other variables:  years of teaching 

experience, years at the school, types of past professional development choices, and self-

reported technology skill levels.  A path model analysis was proposed in the initial 

research design, but the small size of the sample did not allow for reliable analysis. The 

results of the study are outlined in the fourth chapter. 
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CHAPTER IV  

RESULTS 

Introduction 

 This dissertation research study was designed to qualitatively assess teachers’ 

needs for differentiation within a virtual learning environment and their perceptions of 

the knowledge network related to technology integration within their school. The 

simultaneous multiple methods research design (Morse, 2003), specifically a multiple 

methods case study, was used to facilitate integration of quantitative data reflective of the 

participants’ prior professional development experiences, their self-efficacy for 

technology integration, and other personal attributes into the global qualitative study.  

The purpose of this chapter is to present the data collected for this study from the 

concurrent qualitative and quantitative data collection phases. Both qualitative and 

quantitative data were collected through an online survey and additional qualitative data 

was gathered through semi-structured interviews. After all data analysis was complete, 

the quantitative data was examined for patterns that could enhance the understanding of 

the qualitative data and inferences drawn from the qualitative and quantitative data were 

compared. Presentation of the results in this chapter is organized by research question 

following the format used in the methodology chapter. 

Qualitative Results  

 The qualitative results were analyzed in reference to the first two research 

questions.   
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Research Question One 

 To what extent are the perceptions about important design factors for 

differentiated online professional development similar for teachers, technology 

specialists, and administrators? 

A description of the general results from each round of coding is presented first 

followed by more specific results observed within each of the four components of the 

instructional design model. In the first round of coding, the researcher examined the 

qualitative data for references to the four areas of differentiation:  content, process, 

product, and environment.   The frequency of codes within the three groups – teachers, 

technology specialists, and administrators – and within the four components of the 

instructional design model was noted.  One interesting result surfaced in this preliminary 

round: the majority of codes related to differentiation focused primarily on process and 

environment for all three groups of participants and across all four model components.  

In the second round of coding, comments from teachers, technology specialists, 

and administrators were examined as separate groups across the four components of the 

model. Coding in this round compared the comments within each of the four types of 

differentiation to look for initial codes. Initial codes were established separately for the 

rows and columns in the matrices by looking for similarities and differences within the 

three groups of participants across the model components and then by comparing data 

within each component of the model across the three groups. A high degree of similarity 

was found between the three groups’ comments within each of the four model 

components.  In other words, column data produced a high degree of similarity. 

However, the nature of the comments and hence the theme for each of the model 
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components changed from one component to the next.  This result prompted the 

researcher to analyze the initial codes for themes within the columns, i.e., within the four 

components of the 4C/IC model. Selected comments made with respect to each 

component of the instructional design model are shown in Tables 4.1 – 4.4.  All 

comments shown are direct quotes. 

Just-In-Time Information for Recurrent Tasks. The primary focus of the Just-

In-Time phase discussions were on process, specifically, giving teachers a chance to 

work autonomously at their own pace.  All three groups mentioned the opportunity for 

self-assessment and or chances for demonstration of mastery.  None of the groups 

mentioned specific content that would be desired within this phase of the work. Some 

teachers mentioned content in terms of having someone to work with who understood the 

content that they typically teach. It appeared that there was agreement that the main 

criteria to be met, and hence the theme for this quadrant, would be flexible mastery.  
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Table 4.1 

Just-In-Time Information for Recurrent Tasks 
Theme:  Flexible mastery 

T
E

A
C

H
E

R
S

 

Teacher 2:  
§ I would be comfortable 

doing all of this online.  
I like being in control 
but having to 
demonstrate what I’ve 
learned.   

Teacher 3:  
§ I like learning 

individually at my own 
pace; I would want to be 
accountable to someone 
though. 

Teacher 6:  
§ I would definitely want 

small quizzes – or some 
type of assessments as I 
went along.  I don’t like 
getting through 
something and then 
realizing that I missed a 
small point that makes a 
difference.   

§ I would want to be able 
to demonstrate to myself 
that I knew what I was 
doing. 

T
E

C
H

. S
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E
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Technology 1: This 
section would give 
teachers control…the 
ability to move at their 
own pace. 

Technology 2:  
From what I have 
observed, I think the 
teachers would want 
checkpoints, ways to 
assess their 
understanding.  

Technology 2:  
§ They (teachers) would 

have control – and – 
responsibility. 

§ Later in the interview: 
Often, this independent 
type of professional 
development is really all 
we provide.  We just 
offer suggestions and 
assume that the transfer 
will happen. 
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Administrator 1:  
§ I see this as a perfect 

way for teachers to get 
what they need when 
they come to a place in 
their unit design and 
have an idea for 
something that they 
don’t already know how 
to do. 

Administrator 2:  
§ This would definitely let 

teachers move at their 
own pace. It would be 
easily differentiated in 
that way. 

Administrator 3:  
§ This part would need to 

be more direct 
instruction; just teaching 
what they need to know 
and then they can go 
back and incorporate it 
into what they are doing. 
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Part-Task Practice. None of the groups had much to say about the Part-Task 

Practice part of the model.  They understood the transformative nature of the work, but 

still seemed relatively focused from an individual perspective and seemed concerned 

about “how things would work” with respect to their local hardware and facilities and 

with eventual integration with students.  The main two elements of differentiation that 

they commented about were process and the boundaries of the learning environment.  

Content and product differentiation were not mentioned.  All three groups voiced a 

preference for face-to-face interaction in some form including partners and small groups 

and believed that administrative interaction in this phase would be essential. Talk of 

demonstrations and assessments of learning in the JIT phase were replaced by comments 

about teacher metacognition, “branching out”, and needing support at various levels. The 

theme identified for the Part-Task Practice of the model was self-assessment with 

supervisor feedback. 
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Table 4.2 

Part-Task Practice 
Theme:  Self-Assessment with Supervisor Feedback 

T
E

A
C

H
E

R
S

 

Teacher 7:  
§ You know – we are 

often limited by our 
own local solutions.  I 
could definitely work 
online for this part and 
would like getting a 
chance to get ideas 
from other people.  I 
would worry a little bit 
though about having 
local tech support who 
knew about our 
situation. 

Teacher 2:  
§ We would definitely need 

feedback from a 
supervisor on campus as 
we were trying things – 
or even just thinking 
through how to make 
something work 
consistently with kids.  
 

Teacher 3:  
§ I don’t like problem-

based scenarios so I 
would want this to 
somehow be more 
step-wise – like a flow 
chart.  In terms of 
hypothetical examples, 
I would like to see or 
think about them 
(problem-based 
scenarios) if they 
related to how students 
respond to a certain 
technology or lesson 
using it. 

 

Teacher 5: 
§ I would want to have at 

least a tech person 
available on campus for 
questions.  Someone 
who knows about our 
specific scenario – what 
works. 

Teacher 1:  
§ I would want a partner for 

this phase – someone in a 
similar teaching position. 
We would be branching 
out here and I would also 
want access to some F2F 
tech support. 

Teacher 2: 
§ I learn best by 

watching someone in 
action doing 
something effectively.   

T
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Technology 1:  
§ We would need to have 

a “real person” 
available to help.  
Administration could 
make a big difference 
here – getting in to see 
how teachers are trying 
to construct their 
learning and giving 
them feedback. Partners 
or small groups would 
be good here – either 
F2F or online. 

Technology 2:   
§ It would be important for 

everyone to see the 
progress that others are 
making – to see their 
thinking.  It would be 
intimidating for some to 
have to share what they 
considered an unfinished  
- or maybe you might say 
imperfect – product, but it 
would be good for the 
group.   

Technology 2: 
§ Especially here, we 

don’t spend much time 
– or maybe we just 
haven’t figured how to 
make the time – to 
work through issues 
together.  What I really 
mean is – talking to 
each other about our 
own learning. Learning 
together is hard work 
but needed work if we 
want anything to 
change. 
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Table 4.2 (continued) 

Theme:  Self-Assessment with Supervisor Feedback 

A
D

M
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T
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A
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Administrator 1:  
§ We would need some 

type of peer mentoring 
or working with a 
partner on campus for 
this phase.  I think most 
people would be more 
comfortable working 
with their department or 
content area at first for 
these tasks.  Then 
maybe it could become 
more interdisciplinary. 

Administrator 2: 
§ Feedback from campus 

leadership would be very 
important here.  This is 
where teachers could start 
going a mile wide and an 
inch deep. 

Administrator 3:  
§ This needs to be tied 

very specifically to the 
objectives or I think 
they could easily get 
off-track. This is also 
where 
supervisor/admin 
support would be 
helpful. Actually, it 
would be helpful for 
both the teachers and 
the administrator so 
they could all see how 
the underlying 
thinking transfers to 
practice. 

 

Supportive Information for Non-recurrent Tasks. The third section of the 

model, Supportive Information, generated considerably more discussion and insight from 

the participants.  Many of the participants alluded to “looking at the big picture…”, 

“seeing something outside our little world”, or “being able to work with people from 

other schools”.  Time constraints for collaborative work and hopes that the online 

framework would help to alleviate those issues were mentioned by participants in all 

three groups.  The idea of local support for technology and feedback from administration 

continued in this strand of the interviews.  A specific comment about there being a local 

mind-set for “things going wrong with technology” was made at this point in the 

discussion.  Accountability, flexibility, and working towards mastery were also 

mentioned again in several accounts.  In terms of ways to differentiate instruction, 
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process continued to be the focus of almost all of the participants.  Several teachers stated 

in various ways that they were not concerned about needing to learn about the specific 

content to be included in their unit lessons.  Their perspective on needing to work with 

someone who knew their content also shifted to more concern about working with 

someone who understood the developmental age – or pedagogy – that could be used with 

students like the ones they teach.  The theme that seemed most appropriate to describe 

this section was pressure and support.   

Table 4.3 

Supportive Information for Non-recurrent Tasks. 
 
Theme:  Pressure and Support 

T
E

A
C

H
E

R
S

 

Teacher 1:  
§ This would be 

interesting especially 
in a small group.  
Since there is no one 
else here who teaches 
my content, I would 
be really interested at 
this stage in working 
online.  While trying 
to learn how to 
integrate ideas, I 
would not want to 
spend time thinking 
about how someone in 
another content area 
would do it.  One area 
– the content – could 
be minimized while 
you were focusing on 
the other new aspects 
– or I guess the 
possibilities. 

Teacher 5: 
§ Learning how to 

integrate Web 2.0 tools 
is a big step for me. 
Being able to see 
someone actually going 
through the thought 
process – or maybe a 
vignette – and then 
analyze what went 
wrong or right.  I’m a 
person who takes it in, 
starts to plan, and then 
panics if I don’t have it 
all down perfectly.  I 
would want to be able to 
go back and look at 
things again anytime I 
wanted. Time is always 
our biggest issue.  
Carving out time for us 
to learn – early release 
or something like that - 
honors teachers as 
learners too. 

Teacher 6:   
§ If the first part – 

perhaps watching 
video case studies – 
could be done 
anytime, It would be 
better for me.  I would 
probably be doing that 
at 10:30 p.m. because 
it’s the first time I’ve 
had all day.  It would 
also give me time to 
process before 
jumping into a 
discussion.   

§ People in other fields 
have to be 
accountable…we 
should too.  Maybe 
doing this online could 
help with that because 
tracking it would be 
easy. 
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Table 4.3 (continued) 

 
Pressure and Support 

 

Teacher 2:  
§ I’ve done something 

like this in a F2F 
context and the 
biggest issue was 
finding a time to meet.  
So – I think online 
availability would be 
really important. That 
also has another 
advantage if you get 
to work with people 
from other schools.   
 

Teacher 4:   
§ Online or F2F – I would 

want to have a flexible 
grouping option.  You 
might want to start out 
with a content-related 
group and then be able 
to switch to say – a 
group who was using 
similar technology in 
different content areas.  
There is a real 
opportunity for growth 
there. 

Teacher 7:  
§ A hybrid environment 

would be great for this 
because I would want 
to have access to 
people in my content 
area.  Then I would 
probably feel more 
comfortable working 
with someone here in 
a totally different area.   
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Technology 1:  
§ I think something like a 

case study – seeing 
someone from 
somewhere else – 
would really help us 
look at the bigger 
picture. 

§ It’s the analysis here 
that is so important.  It 
would be even better if 
administrators were 
involved and could see 
what teachers are doing 
and what they are 
struggling with.  They 
could be a good source 
of feedback with 
respect to local context. 
 

 

Technology 2:  
§ It always looks so easy to 

watch someone else – as 
in model lessons.  The 
difference here would be 
that there is a problem to 
solve – it goes beyond 
just watching someone 
and thinking you can do 
it. 

Technology 2:  
§ Even in this part – if 

you accomplish 
everything online – 
there might still be a 
need for someone 
locally to be available.  
The mind-set is that 
“something will go 
wrong” because that 
was the case so often 
until the very recent 
past. 
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 Learning Task.  The fourth part of the interviews focused on the Learning Task, 

which is depicted in the model as one quadrant, but in reality permeates all of the other 

parts of the instructional design model.  Another way to explain this is that the other three 

parts of the model enable the learner to complete the integrated learning task. For 

purposes of discussion, a familiar work-related task, designing units of study using the 

UbD template, was used as a frame of reference.  During the interviews, the researcher 

noted at several different times that various participants were “drawn to the whole-task 

experiences”, “intrigued by the high integration factor”, and “interested in how the sum 
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Administrator 1:  
§ The interactivity that 

seems inherent in this 
phase is intriguing to 
me.   

§ There is an interesting 
thing that might 
develop with the case 
studies.  People who are 
confident about their 
practice……sometimes 
question the validity of 
something from outside 
their world.  Oddly, 
however, they are not 
confident about 
critiquing their 
colleagues.  

§ I wonder how this 
would go if we video-
taped people here and 
started there. 

§ This would help with 
our time issues, if they 
could watch these 
anytime, anyplace and 
then get together to 
discuss. 

Administrator 2:  
§ Having the chance to 

work online with 
someone outside the 
school might provide 
some anonymity – for 
more open discussion and 
feedback.  The video case 
library would bring a bit 
of depersonalization in.  
Many of us are able to 
critique a lesson but can’t 
step back and see the 
same behaviors in 
ourselves.  

§ Administrators would 
need to be an integral part 
to increase transfer. 

Administrator 3:  
§ People who are in 

similar environments 
tend to react to daily 
challenges in similar 
ways.  With something 
like the video case 
library, they could see 
other places and 
examples – that would 
be huge. 
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of the parts is greater than the whole”.  After the interview transcripts were reorganized 

into a matrix and printed, the differences in text volume were obvious.  Just as a matter of 

interest, the researcher used the word count function in Microsoft Word and the graphing 

function in Microsoft Excel to verify that the increase was in fact – exponential – as 

shown in Figure 4.10.  On one hand, this is an interesting bit of trivia.  On another, it 

provides a good indicator of the change in the level and amount of interest in considering 

the proposed model professional development in its entirety during the course of the 

interviews. 

 

 

 Figure 4.1.  Comparison of text volume in interview transcripts. 

 
   
 Comments were more varied with respect to the overall model, the learning task, 

but several important ideas relative to this study surfaced during the thematic analysis.  

Learning Task 

Supportive Information 

Just-In-Time 

Part-Task Practice 
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First, teachers were less concerned about working with others – either online or at the 

school – who shared common content.  They were more interested in the potential for 

working with another person or group who worked with students of the same 

developmental age.  This was consistent across the group whether teachers represented 

Lower, Intermediate, or Upper School.  This was also in marked contrast from comments 

made earlier by some of the same people.   

The Technology Specialists reiterated the need for administrators to be involved 

and specifically trained for coaching, providing feedback, and monitoring the 

implementation of the program at the local level. All three administrators referenced the 

job-embedded nature of this type of model for professional development and the 

possibility that the experience would push teachers beyond the tools themselves.  One 

administrator said, “This could become the model for departmental training.”  There was 

a continued focus on process in terms of the differentiable aspects of the design.   

 Second, participants in all three groups referenced “time” in some way or another. 

Of note were the following:  “time constraints”, “time as a roadblock”, the “need for 

engagement over time”, “be organized for time to work together”, “would occur over a 

long time period”, and “everything we currently do has to happen in ‘real time’.”  

Throughout the course of the interviews, time was seen as a commodity that holds the 

organization hostage.  Time, in terms of providing increased availability by allowing 

asynchronous interaction to overlap in real time, was also mentioned repeatedly.  

 The third common element in this part of the interviews was reference to a change 

in thinking or mental models of various types.  Some excerpts are: 

• “…see what a different (learning) environment feels like…” 
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• “This is a mind-set change.” 

• “…would love to have an extended learning community…” 

• “…get us thinking about designing instruction – not just ‘teaching’… “ 

• “…expand our thinking beyond our school…” 

The fourth important element, countering those sentiments, was a concern about 

the long-term effects of professional development for students and on the school 

organization as a whole.  At least one person in each of the three groups voiced a “what-

if” concern about the success of this type of professional learning; specifically, how or if 

it would spread to other colleagues not in the initial cohort over time.  Considering all 

four of these elements:  focus on developmentally appropriate pedagogy, the time 

element, changes in thinking, and sustained progress, an appropriate theme for continued 

analysis was determined to be sustainable impact. 

The process used to compare the qualitative themes with the quantitative results is 

discussed at the end of this chapter.  Further analysis of the four themes and their relation 

to the quantitative results from the study is outlined in Chapter V.  In summary, the 

similarities in perceptions about important design factors for online professional 

development between the three groups interviewed were: 

• Need for local technology support 

• Administrative involvement with training specific to their function 

• Assessment options and accountability tied to objectives 

• Time:  constraints, frequency of participation, flexibility of asynchronous 

options 

• Plan for sustained progress and expansion over time 
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Table 4.4 

Learning Tasks. 
 
Theme: Sustainable Impact 

T
E

A
C

H
E

R
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Teacher 1:  
§ If this sort of learning 

opportunity was just 
“out there”, we would 
never get around to 
making it work.  We 
need to be held 
accountable and be 
organized for time to 
work together. 

Teacher 5:  
§ It would be nice to 

know that someone 
really understands 
where I started and 
where I would end up 
– in terms of the 
learning curve. 

§ I think some sort of 
cohort model would 
help with that. 

§ Maybe you go from 
learner to mentor in 
the next year or so. 

Teacher 2:  
§ I think this would take 1 – 

2 yrs. with admin. 
involved, understanding 
how to guide and give 
feedback locally no 
matter what was available 
online. 

§ We would need mastery 
criteria; parameters. 

§ I would want to work 
with the same people in 
some format throughout 
the process.  It would be 
good to trade groups 
around but then come 
back to your original one 
to track your progress 
better. 
 

 

Teacher 6:  
§ If only one group or 

division did this, what 
would the overall result 
for the kids be?  

§ If only Lower School, 
for example, did this, it 
would make a 
difference while kids 
were here, but then 
they would move up 
and go back to the 
same ‘ole thing. 

§ I wouldn’t need local 
tech support – even 
though they do a great 
job.  I would be able to 
figure out the online 
environment.  That’s 
why we have You Tube 
videos. 
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Teacher 3: 
§ I think that content is 

not what I would 
worry most about.  I 
would want to be 
paired or grouped 
with people who 
teach older students.  
Those are the issues 
that I would want the 
most help with. 

§ I don’t get much 
accomplished when I 
work with people 
outside my division.  
We don’t have much 
in common. 

§ That said, it would be 
good if a cross-
division group was in 
the start-up.  That 
way, as more 
teachers join and the 
kids move up, 
teachers don’t have 
as much to teach – 
because the students’ 
already know the 
tools.  It’s sort of 
interdependence. 

Teacher 4:   
§ In a perfect world, I 

would work online but 
also with someone 
“next door”.  If that 
was not possible, I 
would definitely want 
to work with people 
who work with the 
same developmental 
age.  I’m not worried 
about the content. 

§ As far as 
administrative 
involvement, it would 
be critical - BUT – just 
coming in and looking 
for whatever they have 
in mind would not be 
helpful.  They would 
need their own 
professional 
development for the 
transfer piece. 
 

Teacher 7:  
§ I would feel 

completely 
comfortable 
working/learning 
alone on online, but I 
would want admin. 
And tech support on 
the ground here. 

§ This might open up 
opportunities for our 
students as well if we 
meet other teachers 
who do the same 
thing we do. 

§ I would love to have 
an extended learning 
community – to really 
push me to improve 
my practice. 

§ Overall, I think this 
would be a very 
personal learning 
experience.  I like 
using the technology I 
have….but what I 
really want to know 
how to do is find way 
to help kids learn  0 
how to use tools that 
can help them 
understand something 
from a different 
perspective – or show 
what they’ve learned 
in a different way. 
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Technology 1: 
§ This would be so 

interesting.  What 
we’ve done in the past 
has not worked except 
for the already 
motivated few.  

§ I‘m not sure that 
anyone – there maybe 
1 or 2 but it’s not 
consistent -  are 
engaged at this level.  
Not at the level of 
designing instruction. 

§ It completely ties in 
with the UbD planning 
we are trying to do.  
Maybe this type of 
learning would also 
help us there. 

§ I would think that 
learning experiences 
like this would help 
teachers see how their 
students would also 
feel and it would help 
them make the leap to 
change. 

§ Administrators who 
are going to be 
involved need to be 
learners themselves – 
and be trained very 
specifically.  They 
have to know that this 
is more than “tool use” 
– that proficient use of 
a SmartBoard doesn’t 
really mean you’re 
doing anything 
different. 

Technology 2:  
§ Almost everything we 

currently do has to 
happen in “real time”.   

§ Working in groups by 
division would be 
easiest for the F2F parts 
because of scheduling 
and common students. 

§ Even though they use 
the strategy with 
students all the time, 
teachers hate being 
paired with a weaker 
partner when it comes to 
technology. 

§ Starting with a small 
group – or a pilot – 
would work but 
implementing across 
campus over time would 
have to be part of the 
plan. 

Technology 2:  
§ I think when teachers 

see what a different 
learning environment 
“feels like” they will be 
more likely to try new 
ways with their 
students. 

§ There is a need for 
people at each end of 
the spectrum to “walk 
in each other’s shoes”.  
They need to develop 
more appreciation for 
what their colleagues 
do. 

§ Cross division would 
be hard – but with 
consistent support it 
would bring the fastest 
change I think. 
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Administrator 1: 
§ The online 

environment would 
help us tremendously 
with the time factor 
that seems to prevent 
us from doing so 
much. 

§ I could see this 
becoming a model for 
departmental training. 

§ Having access to a 
wider audience – even 
though that would take 
some work at first – 
would have positive 
effect; in a small 
school, you can get an 
echo chamber effect – 
only listening to the 
ideas of a small group. 

§ This would need to 
occur periodically over 
a long time period.   

§ Administration would 
definitely need to be 
involved – to learn 
themselves, to coach, 
give feedback, help 
manage the 
implementation 
process. 

§ You don’t want 
teachers to fall into the 
same roles that they 
already know.  
Sometimes, those roles 
are not established on 
knowledge/skill, but 
on longevity or social 
structure.  You would 
just perpetuate the 
power relationships. 

§ This requires a mind-
set change for 
everyone involved. 

Administrator 2: 
§ One of our most 

difficult issues is 
expanding our thinking 
beyond our school.  If 
you don’t bring in new 
ideas and opinions, 
other than the ones you 
live with, you have a 
chance of just 
reinventing your own 
ignorance.  We are 
practicing in such a 
limited environment 
here. 

§ We fall in love with 
certain type of tools – 
like PPT’s or 
SmartBoards  - often 
because they are within 
the limits of our own 
knowledge. We have to 
be able to see beyond 
that. This type of 
learning would push 
people beyond the tool 
itself.   

§ I have a hard time 
(personally) separating 
the technology from the 
content.  I feel that I am 
virtually technology 
illiterate.  I don’t know 
the language….my 
personal knowledge, my 
frame of reference…..is 
lacking.  I think I 
understand how teachers 
who have a lot of 
experience 
feel….overwhelmed… 
and they know they 
shouldn’t allow 
themselves to be 
intimidated, but... 

Administrator 3: 
§ This approach would get 

us thinking in terms of 
designing instruction 
rather than just 
“teaching”.  That has to 
become part of the 
culture. 

§ The job-embedded 
aspect of this is 
something we would all 
appreciate. 

§  I would pair a weak 
teacher with a strong one 
– technology-wise.

§ Time is our biggest 
roadblock. 

§ Campus leadership 
would have to be trained 
to mentor the teachers.  
We would have to 
understand where they 
are headed. 

§ If only 1 division – like 
the Lower School or the 
Intermediate School 
started this type of PD as 
a small group, I wonder 
how it would go?  Would 
it spread upward?   

§ Would the students’ new 
ways of learning push 
others (teachers) to get 
onboard? 
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Research Question Two 

What are the implications of the school’s social network analysis for the design of an 

online learning environment for teacher professional development? 

As outlined in the methodology, the social network diagrams generated from the 

sociometric network analysis data were enhanced using some of the tools available in the 

UCINET 6.0 software.  The parameters deemed to be important for use in this pilot study 

were relative distance, size of nodes based on centrality, and identification of factions by 

color-coding.  These three factors have value in that they are scaled and aid in 

interpretation of the visual diagrams. The colored squares, called nodes, in the diagrams 

represent people, called actors, named by the survey participants for a particular TPACK 

component.  The distance between nodes represents the relative closeness of the 

relationship.  The size of the node, an indication of centrality, corresponds to the 

frequency with which the person represented was named by colleagues.  The colors of the 

nodes represent the connections between nodes – or people in the overall network – who 

can be identified as part of a faction. A faction is defined as  “a part of a graph in which 

the nodes are more tightly connected to one another than they are to members of other 

factions” (Hanneman, 2005).  The algorithm in NetDraw computes the number of 

factions designated by the user by seeking to maximize connections within and minimize 

connections between the factions.  

The results obtained from the analysis of data pertaining to the second research 

question are depicted in the diagrams shown in Figures 4.1 – 4. 7.   
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Survey participants were asked to provide the names of up to three colleagues 

whom they believed were knowledgeable about four different facets of TPACK. Table 

4.5 outlines the relationship of the figures to the components of perceived knowledge 

within the network and lists the number of participants and the number of people within 

the school cited in the responses. From the data presented in Table 4.5, we see that the 25 

survey participants recognized up to 26 people within the school whom they believe 

could be consulted about various aspects of the TPACK components. Thirty different 

actors were named by at least one respondent in at least one of the survey questions and 

seven actors participated but were not named by others.  

Table 4.5 

Correlation of SNA diagrams to TPACK Component Surveyed. 

Figure TPACK Component Addressed in Survey 

Total 
Responses 

N 

Number 
of People 

Cited 

Number of 
Nodes in 
Diagram 

4.1 Technical Knowledge (TK) 25 26 35 

4.4 Technical Content Knowledge (TCK) 25 25 32 

4.5 Pedagogical Content Knowledge (PCK) 25 25 36 

4.6 Technical Pedagogical Knowledge (TPK) 25 23 32 

To put this data in perspective, it may be helpful to recall from the discussion in 

Chapter III that the designated identification number of each actor (node) represented in 

the social network was assigned based on his or her first appearance as a participant or in 

the list of colleagues that survey participants provided.  Therefore, actor 101 may or may 

not have been a survey participant; instead he or she may have been the first person 
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named within the Lower School division in the survey responses. Likewise, a survey 

participant may or may not have been named by others participating in the survey and 

network actors may have been named who were not survey participants. The arrows in 

the diagrams are directional, indicating the contact that would be made for information or 

expertise. Table 4.6 lists the node frequencies or number of times that actors were named 

in the survey for each of the four TPACK components.  

The data shown in Table 4.6 was confirmed by the researcher in two different 

ways.  First, the columns in the 60 x 60 binary matrix constructed using Microsoft Excel 

for each of the four TPACK components were totaled.  These totals represent the number 

of times that a particular actor in the overall network was named by all survey 

respondents combined.  After the data in each matrix was entered into the UCINET 

program, the matrix was transposed so that the sum for each actor represented the number 

of times they would have been contacted by the survey participants. This was an 

important part of the analysis since the algorithms within UCINET assume the opposite 

interpretation of rows and columns. For each of the four TPACK components, the Excel 

spreadsheet totals matched the sum of contacts produced in the transposed data set for 

each actor in the overall network. This was interpreted by the researcher as verification 

that the data had been entered into the sociometric network analysis software correctly.   
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Table 4.6 

Frequency of nomination for each TPACK component. 
Actor TK TCK PCK TPK 

LO
W
ER
	  

SC
H
O
O
L	  

101 2 2 2 1 
102 4 1 3 2 
103 3 1 1 1 
104 3 2 2 5 
105 1 3 2 1 
107 0 0 0 0 

IN
TE
RM

ED
.	  

SC
H
O
O
L

201 0 0 0 0 
202 6 4 4 4 
203 1 0 1 0 
204 1 0 0 0 
205 1 2 4 5 
206 0 0 0 0 
209 0 0 0 0 

U
PP
ER
	  	  S
CH
O
O
L 

301 1 6 6 7 
302 1 6 6 7 
303 5 1 3 4 
304 3 1 2 1 
305 2 2 3 4 
306 2 3 3 2 
307 0 1 0 0 
308 1 1 1 0 
309 1 6 4 4 
310 1 0 0 0 
314 0 0 0 1 
316 0 1 1 0 
317 0 0 0 0 
323 0 0 0 0 

AD
M
IN
IS
TR
AT
IO
N

 

401 13 3 1 3 
402 11 16 17 18 
403 4 2 2 3 
404 12 13 13 11 
405 1 3 2 2 
406 14 10 12 16 
407 1 0 0 0 
408 0 1 1 0 
409 12 7 9 11 
410 0 0 0 0 
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Figures 4.2 and 4.3 depict two subgroups, also called ego networks, of the 

complete social network diagram for Technical Knowledge derived from the data in 

reference to nodes 101, 201, and 302, and nodes 404 and 409 respectively, using the 

faction algorithm described above. Figure 4.2 represents how these three faculty 

participants, one from each division within the school, are connected to others within the 

overall network with respect to their perception of the technical knowledge network. The 

combination of these three people’s overlapping networks would provide at least a weak 

tie to a minimum of one person within each of the eight factions. Figure 4.3 shows the 

ego network of two administrative actors, nodes 404 and 409, which also includes at least 

one member of the eight factions within the overall school network. 

Figure 4.7 illustrates another ego network derived from the Technical Pedagogical 

Knowledge (TPK) network using one faculty actor (304) and one administrative actor 

(404).  In contrast to the ego networks shown for the Technical Knowledge component, 

no ego networks made up of solely faculty or solely administrators could be derived from 

the TPK network that would include a minimum of one member of each of the eight 

factions.  The combination of this particular faculty member and member of the 

administration did produce a combined ego network that accomplished the minimum 

connectivity to each of the factions. 



Texas Tech University, Ann Banay Newton, August 2013 

 121 

Figure 4.3. Technical Knowledge Ego Network of Participants 102, 201, & 302. 

Figure 4.4. Technical Knowledge Ego Network of Participants 404 & 409. 
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Figure 4.8. Technical Pedagogical Knowledge (TPK) Ego Network of Participants 304 &   
                  404. 
 

 Examination of the factions within each of the four main TPACK component 

diagrams prompted the researcher to question how the members of the factions might be 

distributed within the overall network including people who did not respond to the 

survey.  One fact about the colors of the factions should be noted.  NetDraw uses a 

prescribed order of color designation – blue, red, black, gray, pink, dark green, lighter 

green, and aqua – to break the network into higher numbers of factions.  Therefore, 

consistency of an actor within a color group is an indication of the stability of the faction. 

Also, actors who are shown in one faction or another in each of the sociograms, 

especially when located within the last four color blocks, indicates a level of instability in 

terms of their colleagues’ perception of their technology integration knowledge.  
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In order the more easily visualize the faction distribution, columns in an Excel 

spreadsheet were used to represent the people within each representative group – Lower 

School, Intermediate School, Upper School, and Administration with cells coded to 

represent individuals.  The cells were then color-coded according to the colors of the 

factions in each of the four main diagrams.  For readability, the black nodes in the 

diagrams were coded yellow in the spreadsheet.  This was a relatively simple but 

effective way to easily visualize the cross-divisional interactions within the factions 

segregated by TPACK component.  The resulting visual diagrams copied from the 

spreadsheets are shown in Figure 4.8.  Cells coded white represent people in the school 

and by extension, in the network, who did not participate in the survey and were not 

named by others. 

 This particular piece of data was very interesting on several levels.  First, faction 

membership was constant for some actors across all four components of TPACK but not 

others.  For example, actor 101was in the “red” group in all four graphs but the other 

members of the group changed in at least one of the four graphs.  Actor 401’s 

associations were highly variable by faction and by membership in the factions.  Second, 

some factions only had members within a division as represented by the columns in the 

spreadsheet.  These factions would meet the criteria for “cliques” in social network 

terminology. Theoretically, cliques slow down the diffusion of information in an 

organization because the members of the clique (faction) only pass information to the 

people within their subgroup. 
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Figure 4.9. Faction Membership by School Group and TPACK Knowledge Network. 
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Quantitative Results 

Research Question Three 

What is the relationship between teachers’ personal characteristics and their self-efficacy 

for technology integration?   

 The quantitative data collected in parts A and C of the online survey (Appendix 

C) were analyzed to yield the following results. The sample size (N = 25) was small and 

suggested that the researcher should assess whether reliable statistical analysis could be 

performed using traditional quantitative methods for normally distributed observations.  

In addition, the variables were measured using Likert-scales with ordinal values.  These 

two facts indicated that nonparametric statistical tests should be considered so 

appropriate analysis was conducted to determine whether the self-efficacy and 

technology skill level scores were normally distributed.  Since both of the variables were 

ordinal and the values had an underlying order inferred, the Kolmogorov-Smirnov (K-S) 

one-sample test for goodness-of-fit was used to determine whether the sample values 

were normally distributed.   The K-S test was run in SPSS two times using the median 

and the mean of the self-efficacy and technology skill level self-reported scores. In both 

cases, for self-efficacy, the K-S test statistic was significant, D(25) = 0.25, p < .000, 

indicating that the sample distribution was non-normal.  For the technology skill level 

scores, the K-S test was not significant, D(25) = 0.136, p < .200, but was noted as 

occurring at the lower bounds of significance meaning that the normality of the sample 

was questionable.  Taking this outcome as well as the small sample size into account, the 
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researcher decided that nonparametric statistical analysis of the quantitative data was 

supported. 

Demographics and Personal Characteristics. Participants self-reported all 

demographic information, personal choices about professional development, and 

technology skill levels.  Table 4.7 shows the demographic data organized by participant 

(row) and descending values for median Technology Skill Score by participant. Data for 

the variables Total Years of Experience, Years at the School, Technology Skill Level, 

and Types of Past Professional Development were ranked within each category for 

analysis in relation to participants’ self-efficacy for technology integration scores.  

Average ranks were assigned to participants who had tied ranks within a category by 

taking the sum of the tied ranks and dividing by the number of participants in the tied 

group. 

Professional Development Experiences. Table 4.7 lists the data for frequency of 

participation in professional development and the number of types of past professional 

development experiences by participant. All except four respondents indicated that they 

take advantage of professional development opportunities at least once each year. When 

asked whether they had taken any courses or attended any type of training specifically 

related to technology integration in teaching and learning, 18 of 25 respondents replied 

“Yes”.  As indicated in Table 4.8, 16.0% of past professional development experiences 

overall were digitally delivered in the form of webinars, webcasts, or podcasts and only 

5.3% of past professional development experiences for the group were delivered as 

online courses. Over half (54.2%) of the past professional development choices made by 

the survey group were conferences or activities provided on the K-12 school campus. 
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Technology Skill Level.  Only two participants had a median score of 1 (“Do not 

use this software”) indicating low software knowledge levels. Only one participant had a 

median score of 5 (“Trainer level”) in terms of software knowledge. 

Table 4.7. 

Demographic Data about Survey Participants 
 
 
Participant 

  
Technology 
Skill Score 

  
Years of 

Experience 

  
Frequency 
of P.D.* 

 Number 
of Types 
of P.D.** 

I.D. #  Median  At School Total     
16  5 

4.5 
4.5 
4 
4 

3.5 
3 
3 
3 
3 
3 

2.5 
2.5 
2.5 
2.5 
2 
2 
2 
2 

1.5 
1.5 
1.5 
1 
1 
1 

 16 - 20 21 - 25  4  5 
6   6 – 10 6 - 10  4  6 
11   1 - 5 Over 25  4  5 
8   1 - 5 6 - 10  4  3 
10   1 - 5 6 - 10  4  3 
12   11 - 15 16 - 20  4  2 
1   6 - 10 11 - 15  4  4 
2   1 - 5 Over 25  2  2 
7   11 - 15 21 - 25  3  3 
9   6 - 10 11 - 15  4  4 
25   1 - 5 1 - 5  4  5 
4   1 - 5 Over 25  4  4 
5   1 - 5 Over 25  4  5 
14   11 - 15 Over 25  4  6 
23   1 - 5 1 - 5  3  2 
13   6 - 10 16 - 20  3  2 
15   11 - 15 16 - 20  4  3 
20   1 - 5 11 - 15  4  2 
22   1 - 5 11 - 15  4  3 
3   1 - 5 1 - 5  4  1 
17   1 - 5 Over 25  4  1 
21   1 - 5 6 - 10  4  1 
18   1 - 5 Over 25  4  2 
19   1 - 5 Over 25  4  2 
24   1 - 5 6 - 10  4  1 

 *Frequency Ranks:  4 = once per year; 3 = once every 2 years; 2 = once every 5 years; 
**Types of P.D. listed in Table 4.12. 
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Table 4.8. 

Prior Professional Development Experiences 
 

Type of Professional 
Development 

 
Number of Times Chosen by 

Participants in Past 

 
Percentage of Total  

Past Experiences 
University-based graduate or 
professional coursework 
 

  
7 

    
   9.3 

Online courses 
 

  4    5.3 

Conferences 
 

19   23.5 

Webinars/Webcasts/Podcasts 
 

12   16.0 

Education Service Center 
 

  6    8.0 

Professional Organizations 
 

  4     5.3 

On-campus activities 23   30.7 
Total 75 100.0 

Self-Efficacy for Technology Integration. The self-efficacy scores for each 

participant were totaled and the median and the rank of the total scores was calculated for 

each participant.  The mean and standard deviation of the total score and for all 

participants was also calculated for the survey group.  These descriptive statistics are 

shown in Table 4.9. Table 4.10 shows the statistical analysis by item. 

 The sample size (N = 25) was not large enough to expect reliable results from a 

factor analysis of the self-efficacy instrument; however, since one of the purposes of the 

pilot study was to investigate the methodologies used for possible future studies, a factor 

analysis was completed for both the 16-item primary factor found in Wang, Ertmer & 

Newby’s research (2004) and for the entire 21-item instrument (Appendix H). Both 

analyses produced solutions attributable to one factor, but since the variables were all 

very highly correlated and the determinant of the correlation matrix was several orders of 
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magnitude less than 0.00001 (Field, 2009, p. 648) multi-collinearity was suspected and 

the analysis was questionably meaningful.  One detail in the 21-item analysis was 

interesting, though perhaps still not meaningful, in regards to the ranked order of the 

items in the solution returned.  Four of the seven most highly correlated items for the 

survey group were those found to be part of the secondary factor when the instrument 

was originally validated and were attributed to “external influences”.   

Table 4.9 

CTIS: Self-Efficacy for Technology Integration Scores (N = 25). 
 
Participant 

 
Total Score 

 
Rank 

Median 
Rating 

1 128                 6 
 

6 
2 114   14 5 
3 104   15 5 
4  97 16.5 5 
5  72   21 3 
6 147    1 7 
7  97 16.5 5 
8  84   20 4 
9 113   13 6 
10 123    9 6 
11 142 2.5 7 
12 121  10 6 
13  95  18 5 
14  91  19 4 
15 119  11 6 
16 142 2.5 7 
17  49  24 2 
18  71  22 3 
19  69  23 3 
20 124   8 6 
21 132   5 6 
22 127   7 6 
23 118 12 6 
24  39 25 2 
25 134  4 6 

Mean 
S.D. 

106.2 
29.2   
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Table 4.10. 

Item Sample Means for Computer Technology Integration Survey. 

Instrument Items 
Item 

Sample 
Mean 

Item 
Sample 

S.D. 
I feel confident that I understand computer capabilities well 
enough to maximize them in my classroom  4.96 1.70 
I feel confident that I have the skills necessary to use the computer 
for instruction. 5.28 1.46 
I feel confident that I can successfully teach relevant subject 
content with appropriate use of technology. 5.42 1.47 
I feel confident in my ability to evaluate software for teaching and 
learning. 4.88 1.36 
I feel confident that I can use correct computer terminology when 
directing students' computer use.  5.08 1.47 
I feel confident I can help students when they have difficulty with 
the computer. 4.96 1.54 
I feel confident I can effectively monitor students' computer use 
for project development in my classroom.  5.40 1.50 
I feel confident that I can motivate my students to participate in 
technology-based projects. 5.56 1.36 
I feel confident I can mentor students in appropriate uses of 
technology. 5.12 1.36 
I feel confident I can consistently use educational technology in 
effective ways. 5.08 1.44 
I feel confident I can provide individual feedback to students 
during technology use. 4.96 1.62 
I feel confident I can regularly incorporate technology into my 
lessons, when appropriate to student learning. 5.20 1.61 
I feel confident about selecting appropriate technology for 
instruction based on curriculum standards. 5.04 1.54 
I feel confident about assigning and grading technology-based 
projects.  4.68 1.41 
I feel confident about keeping curricular goals and technology uses 
in mind when selecting an ideal way to assess student learning.  4.64 1.41 



Texas Tech University, Ann Banay Newton, August 2013 
 

 134 

Table 4.10 (continued)   

 
Instrument Items 

Item 
Sample 
Mean 

Item 
Sample 

S.D. 
I feel confident about using technology resources (such as 
spreadsheets, electronic portfolios, etc.) to collect and analyze data 
from student tests and products to improve instructional practices.  

 
 

4.36 

 
 

1.87 

I feel confident that I will be comfortable using technology in my 
teaching.  

 
5.12 

 
1.69 

I feel confident I can be responsive to students' needs during 
computer use.  

 
5.16 

 
1.55 

I feel confident that, as time goes by, my ability to address my 
students' technology needs will continue to improve.  

 
5.40 

 
1.29 

I feel confident that I can develop creative ways to cope with 
system constraints (such as budget cuts on technology facilities) 
and continue to teach effectively with technology. 

 
 

5.00 

 
 

1.50 
I feel confident that I can carry out technology-based projects even 
when I am opposed by skeptical colleagues. 

 
5.12 

 
1.72 

Mean and Standard Deviation for All Items Combined 5.07 1.52 

 
Correlation of Self-Efficacy to Personal Variables.  For each survey participant 

the variables of interest: (1) years experience, (2) years at the school, (3) types of 

previous professional development, (4) technology skill level total, and (5) self-efficacy 

for technology integration score total were converted to ranks within each category.  Two 

nonparametric correlations, Spearman correlation analysis and Kendall’s tau, were 

conducted using SPSS v. 21.0 and the values shown in Table 4.11 were returned.  Both 

analyses were conducted because Kendall’s tau sometimes returns correlation coefficient 

values that are more representative of the population. 

 Self-efficacy for technology integration was positively correlated with technology 

skill level (p < .00) and types of previous professional development experiences (p < 

.014).  Increasing self-efficacy scores corresponded to increasing skill levels with various 
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types of software and with a larger number of types of professional development 

experiences.  Self-efficacy for technology integration was also negatively correlated with 

years of experience as an educator.  As years of experience increased, self-efficacy for 

technology integration significantly decreased.  No relationship between self-efficacy for 

technology integration and the number of years the participant had worked at the school 

was determined to be significant.  The significance pattern was the same for both the 

Spearman’s correlation and the Kendall’s tau analysis. 

 Other significant relationships between personal variables were also observed in 

this data.  The number of years the participants reported working at the school was 

positively correlated to the self-reported technology skill level.  In addition, increasing 

variety of previous professional development experiences was positively correlated to 

both years at the school (p < .046) and technology skill level (p < .000). 
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Table 4.11 

Correlation Matrix Comparing Self-efficacy for Technology Integration to Personal 
Variables (N = 25). 

  
SE 

Total 

Tech. 
Skill 
Total 

 
Years 
Exp. 

Years 
at 

School 

Number 
of Types 

P.D. 
 
 
Spearman’s rho      
 
SE Total 
 

Correlation Coefficient 
Sig. (1-tailed) 

     

Technology 
Skill Total 
 

Correlation Coefficient 
Sig. (1-tailed) 

.623** 

.000 
    

Years 
Experience 
 

Correlation Coefficient 
Sig. (1-tailed) 

-.291* 
.029 

-.100 
.317 

   

Years at 
School 
 

Correlation Coefficient 
Sig. (1-tailed) 

.138 

.197 
.514** 
.004 

-.028 
.447 

  

Types of 
Prof. Dev. 

Correlation Coefficient 
Sig. (1-tailed) 

.335* 

.014 
.626** 
.000 

.140 

.253 
.344* 
.046 

 

Kendall’s tau      
 
SE Total 
 

Correlation Coefficient 
Sig. (1-tailed) 

     

Technology 
Skill Total 
 

Correlation Coefficient 
Sig. (1-tailed) 

.492** 

.000 
    

Years 
Experience 
 

Correlation Coefficient 
Sig. (1-tailed) 

-.297* 
.029 

-.075 
.315 

   

Years at 
School 
 

Correlation Coefficient 
Sig. (1-tailed) 

.138 

.197 
.412** 
.006 

-.010 
.478 

  

Types of 
Prof. Dev. 

Correlation Coefficient 
Sig. (1-tailed) 

.335* 

.014 
.512** 
.000 

.112 

.246 
.284* 
.049 

 

**Correlation is significant at the 0.01 level (1-tailed). 
  *Correlation is significant at the 0.05 level (1-tailed). 
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Research Question Four 

What personal and school-related factors will predict teachers’ perceived user acceptance 

of an online learning environment for professional development that supports complex 

learning? 

The small sample size in this study was not sufficient according to recommended 

guidelines as stipulated in Chapter III.  Therefore, the statistical significance of the 

models that could be estimated would not have been valid so the analysis was not 

completed.  

Research Question Five 

How do the quantitative findings provide an enhanced understanding of the qualitative 

results? 

 The qualitative results were obtained from two different sources – interviews and 

social network analysis – and therefore provided two very different types of information 

and results.  The four themes determined from thematic analysis of the interview 

transcripts indicate a spiraling level of needs for accommodation within an online 

differentiated professional development environment starting with mostly individual 

concerns to increasingly broad, school-level concerns. The themes identified were:  

flexible mastery, self-assessment with supervisor feedback, pressure and support, and 

sustainable impact.  Connections between the themes and results from various results 

from the quantitative analysis were also investigated and the findings are discussed in the 

sections that follow. 

The social network analysis results confirmed the interview participants’ 

perceptions about silos within the knowledge network with respect to technology 



Texas Tech University, Ann Banay Newton, August 2013 
 

 138 

integration.  Although similar numbers of people were named as being part of the four 

knowledge networks, the connectivity between people and the frequency with which 

individuals were chosen showed both consistency and inconsistency in different 

sociograms. Some of the most consistent and most inconsistent results for particular 

people named are shown in Table 4.17.  No conclusive relationships between quantitative 

measures, such as self-efficacy for technology integration or technology skill levels, 

could be established from the results of the social network analysis since participation 

was anonymous.  Overall, the results of the social network analysis supported the 

concerns voiced by interview participants that led to development of the theme 

qualitative theme called sustainable impact. 

Table 4.12 
 
Selected examples of nomination frequency in SNA analysis. 
Node (Actor) TK TCK PCK TPK 

Consistent Results 
202 6 4 4 4 
404 11 16 17 18 
402 12 13 13 11 
405 1 3 2 2 
409 12 7 9 11 

Inconsistent Results 
301 1 6 6 7 
309 1 6 4 4 
401 13 3 1 3 

 

Survey Participation. Some quantitative data that yielded important implications 

was taken from the survey participation rate and the quantification of selected SNA data.  

The school had 60 educators who were eligible to participate in the survey and the 

response rate was 42% (N = 25).  From the responses of those 25 participants, 30 people 

were specified as being part of the overall network because they were perceived to be 
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knowledgeable about at least one facet of TPACK and as many as 36 people were 

depicted in a particular network diagram.  It may be ironic or it may be indicative of an 

important implication that 25 people responded to the survey and only a total of 36 

people either participated in the survey or were named as a part of at least one of the 

knowledge networks by someone who participated.  This leaves 24 people – 40% of the 

organization - unaccounted for in terms of the knowledge network with respect to 

components of TPACK.  

The SNA diagrams showed the range of connectivity within the networks with 

respect to several factors.  The sociograms made the differences in connectivity visibly 

obvious but some features such as inconsistency for a particular person, for example actor 

401 (Table 4.17), across the four graphs are difficult to detect. The differences in the 

distance between nodes indicated that some people in the network are very loosely 

connected to others and some are very tightly connected, as seen in instances of high 

density of nodes with many incoming connecting arrows. Some nodes are “isolates” with 

arrow(s) pointing away and none pointing towards the node.  These nodes represent 

people within the school who are connected to others on the periphery of the network 

because they nominated at least one other person as part of the network, but were not 

nominated themselves. Nodes with high frequencies of specified contact are 

proportionately larger in the diagrams. The most highly connected nodes were noticeably 

administrators across the four components of TPACK represented in the diagrams. These 

quantitative results from the social network analysis appear to confirm some of the 

perceptions expressed by interview participants in regards to the uneven distribution of 

expertise within the school. 
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Qualitative Themes and Quantitative Narratives  

The narratives for the quantitative results were compared to the codes and themes 

derived in answer to research question one.  The results are discussed below as they 

pertain to each of the themes. 

Flexible Mastery. The positive correlation of self-efficacy for technology 

integration to technology skill level supports the variety of responses observed during the 

interviews with respect to the participants’ perceived needs for assessment of mastery 

while learning or locating help for recurrent tasks. It is important to recall that the range 

of self-efficacy scores was large (39 to 147) with a total possible scale score of 147. 

Comments that indicate various levels of confidence and uncertainty for the most 

autonomous part of the instructional design model from the learner’s perspective were: 

Teacher 2: I would be comfortable doing all of this online.  I like 
being in control but having to demonstrate what I’ve 
learned. 
 

Teacher 3: I like learning individually at my own pace….but I 
would want to be accountable to someone. 
 

Teacher 6: I would want ...small quizzes…I don’t like getting 
through something and then realizing that I missed a 
small point that makes a difference. 
 

Teacher 1: I would like this aspect because I will go find what I 
need.  I would still want someone to go to on campus if I 
needed help. 
 

Teacher 5: I am wondering if there can be too much learner choice.  
Don’t’ give me three similar options.  If everything is 
new, and then you add ten more things on top, it’s too 
much. 
 

Technology 
Specialist 2: 

Teachers would want checkpoints, ways to assess their 
understanding. 
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Through the interviews, it was apparent that the range of technology skill abilities and by 

extension, self-efficacy, within the faculty was well understood by the technology 

specialists in particular.  

Self-efficacy for technology integration also showed a significant positive 

correlation to the variety of types of professional development that participants had 

chosen in the past.  Respondents who had chosen to participate in a wider variety of 

professional development options in the past were also more self-efficacious with respect 

to technology integration. In relation to this study, it is important to note that only the 

survey participants who indicated that they had participated in three or more types of 

professional development also said that they had participated in either online courses or 

learning with a digital delivery format such as webinars, webcasts, or podcasts.  

Therefore, an implied relationship may exist between self-efficacy for technology 

integration and experience with digitally delivered or web-based professional 

development options.  This would also support the need for differentiation conveyed in 

the qualitative analysis since only a small percentage (16.3 % digital, 5.3% online 

courses) of past professional development choices were digitally delivered. 

Self-assessment with Supervisor Feedback.  This theme could be thought of as 

the next step up from flexible mastery in a thematic continuum.  Participants indicated 

that they wanted continued opportunities for self-assessment of their learning, but also 

voiced a strong need for involvement and direct supportive feedback from campus 

administrators.  The job-embedded nature of the learning task may have contributed to 

the idea that feedback had to come from campus-based administrators. However, there 
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was an undeniable sense that feedback from other online facilitators would not suffice 

which may be explained by the correlation between self-efficacy and types of past 

professional development choices and possibly years of experience.  

The social network analysis, though technically part of the qualitative analysis, 

may also support this theme.  Self-assessment with supervisor feedback does not 

insinuate a leadership continuum, but rather a gap between teachers’ assessment of their 

own learning and an authority figure’s assessment and feedback.  Administrators were 

consistently nominated in all four categories of technology integration knowledge at 

higher frequencies than any other nominees in the social network analysis. Evidence of 

mid-level teacher leaders in the existing network was not immediately noticeable. This 

indication of the survey participants’ belief that these administrators are part of the core 

knowledge group at the school supports their comments about wanting supervisor 

feedback; however, it may also indicate a lack of perspective on the need for developing 

leaders or peer mentors within the faculty.  

Pressure and Support.  The third theme, pressure and support, was identified 

from repeated comments referencing the need for accountability, being pushed out of 

one’s comfort zone, and the need to interact with other professionals and see what is 

happening in other locations.  The quantitative results illustrating the relationship 

between self-efficacy for technology integration and individual technology skill level 

overlap with this theme because of the implication for vicarious learning that can be an 

important part of developing higher self-efficacy for a particular task. In addition, the 

theme suggests that once the differences in self-efficacy and technology skills within the 

school group are formally recognized, accommodation of individual needs within the 
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online learning environment could provide a critical path to both exert gentle pressure 

from multiple sources and support professional learning in multiple ways. 

An interesting shift occurred in the comments that aligned with this theme 

compared to the two previously discussed. Inclusion of a specific activity to focus the 

discussion, the video case studies, seemed to facilitate participants’ thinking about their 

individual needs and how those needs affect and are affected by the current knowledge 

network and professional learning culture at the school. The shift of focus to interaction 

level progressed from a purely individual focus, to one including the individual and a 

local supervisor, to one where the individual could interact more freely with a wider 

audience both within the school and with other participants through the online 

environment.   Specific comments made by participants in all three groups referenced 

some level of personal insecurity about operating within a virtual learning environment 

while simultaneously recognizing the potential for a richer professional learning 

experience that would translate to pedagogical change.  While these comments cannot be 

directly connected to specific responses in the survey with respect to self-efficacy and the 

personal variables of interest due to the requirements for anonymity within the study, the 

researcher can verify that these sentiments came from educators with considerable 

experience, over 10 years in all cases and several with over 25 years experience, who are 

considered master teachers.  The quantitative results relating self-efficacy to years of 

experience and to technology skill corroborate the qualitative findings within this theme.  

Sustainable Impact.  Thinking about the transition from individual needs to 

consideration of the individual within the system – both the local system and an online 

learning system – was reflected in the qualitative findings within this theme.  Four sub-
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themes helped to classify the various aspects that were prevalent throughout the overall 

theme of sustainable impact.  The spiraling effect between the themes continued and the 

idea of sustainable impact could be interpreted as an overarching theme that builds from 

the first three themes.   

The four sub-themes for sustainable impact were time, changes in thinking, 

pedagogical change, and sustained progress. The quantitative results derived in answer to 

research question three supported the ideas and beliefs that participants expressed in each 

of the four areas.  The concept that self-efficacy with a specific focus like technology 

integration can be increased over time and that the process requires internalization of 

learning that can result in change, both for the individual and in the system context, 

bolsters the link between the quantitative and qualitative findings.  As discussed in the 

previous sections, there was a dichotomy – a tension - between (1) participants’ 

expressed concerns about the opportunities inherent to a virtual learning environment for 

professional development coupled to (2) some level of anxiety about the sustainability of 

their learning outcomes within the school context.  

Chapter Summary 

 Chapter IV outlined the results of the study related to each of the five research 

questions.  Generally, the participants’ perceptions of the knowledge network in the 

school and the quantitative analysis of self-efficacy for technology integration and related 

variables reflected the same trends and concerns expressed in the interviews.   
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CHAPTER V 

DISCUSSION 

Introduction 

This research study was designed to build understanding of the complexities of 

personal and school-related factors that merit consideration during the instructional 

design process for differentiated online teacher professional development.  Specific 

personal factors included self-efficacy for technology integration, past professional 

development experiences, years of experience, years experience at the school, and 

technology skill levels. The second purpose of the study was to add to the knowledge 

base by clarifying connections between the design factors and implementation concerns 

for online professional development programs within a school community. In addition, 

the study was purposefully designed as a pilot case study to investigate the feasibility of 

the methodological choices and to explore the implications for conducting future larger-

scale investigations in K-12 schools. 

A simultaneous multiple methods design was employed to address the five 

research questions in this study. The first two research questions were answered using 

qualitative data.  Research question three was answered using quantitative data and 

Research Question four was not answered because the analysis could not be completed 

due to the small sample size (N=25).  Research question five involved interpretation of 

the quantitative findings as enhancement of the qualitative results.  The discussion 

section summarizes and interprets the key findings for each research question.  The 

remaining sections in the chapter will relate the: (1) previous research and inferences 
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for each research question, (2) limitations of the study, (3) practical implications, and 

(4) future research. 

Qualitative Phase 

Research Question One 

To what extent are the perceptions about important design factors for differentiated 

online professional development similar for teachers, technology staff, and 

administrators? 

Results. Thematic analysis of the interview transcripts yielded four themes:  

flexible mastery, self-assessment with supervisor feedback, pressure and support, and 

sustainable impact.  On further analysis of the themes and comparison of comments from 

teachers, technology specialists and administrators, it became apparent that there was a 

spiral of complexity linking one theme to the next that corresponded to higher levels of 

abstraction with regard to the four components of the instructional design model used as 

the basis for the interviews.  Across the three groups, similarities that would be influential 

for instructional designers were focused on:  

• autonomy for teachers to learn more basic concepts and skills 

independently while providing opportunities for formative and summative 

assessment and feedback online  

• availability of local technology support personnel who also understood the 

objectives within the online learning environment in addition to online 

facilitators 

• a hybrid learning environment in terms of participants, including a local 

group or groups and colleagues from other schools online 
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• direct involvement of local administrators for feedback to teachers and to 

monitor alignment of the learning objectives, process, and products with 

the school’s goals 

• specific and possibly uniquely designed training for administrators 

• learner support from various sources, both online and locally, at different 

phases of the learning process 

• time:  affordances of the online environment and constraints of the local 

environment 

• flexible grouping within the online environment to provide working 

partnerships between participants from different schools 

• local processes that align with new learning and goals for integrating 

technology that are sustainable 

As pre-assessment data, these nine criteria generate interesting questions for 

designers and facilitators of online teacher professional. The most prevalent needs, 

attention to differentiated processes and learning environment, were evident as compared 

to concerns about specific content and products.  In this particular study, a lower focus on 

product could have been the result of having the learning task defined as learning to 

integrate technology while designing a UbD unit of study.  The interview participants 

may have assumed that the product requirements would already be differentiated since 

this task referenced work that they have some familiarity with. While the UbD template 

is uniform, there is high variability in the final form of unit plans. In any event, they did 
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not express concerns about what type of product would result from professional 

development designed using the 4C/ID model. 

Previous Research. Klieger, Ben-Hur and Bar-Yossef (2010) studied a 

professional development program related to a lap-top integration program in Israel that 

used a three-circle support and training model.  The three circles included all teachers in 

the program, all teachers at individual schools, and teachers in specific science 

disciplines.  The introduction of laptops to the teachers and students and the support and 

training system provided were the two most important factors according to the teachers 

surveyed.   In addition, training offered for teachers in specific disciplines through the 

science teachers’ community and face-to-face meetings at their school were strongly 

preferred. 

Dede (2007) wrote that the “primary barriers to altering curricular, pedagogical 

and assessment practices towards any ICT-based transformative vision (of education) are 

not conceptual, technical, and financial, but instead psychological, political, and cultural” 

(p.11). The broader, school-level concerns of the participants in this study did relate to 

issues of incorporating professional learning into the local school culture and being able 

to make changes sustainable.  However, instructional designers would be remiss to ignore 

the underlying concept threaded through participants’ assessment and mind-set regarding 

past issues with technology at their school.  At the time the study was conducted, access 

to and dependability of the technology infrastructure at the school was greatly improved, 

but lingering apprehension in terms of conceptual, technical, and financial constraints 

related to classroom technology integration were apparent. Accurate knowledge about the 

state of the technology infrastructure for participating schools in a collaborative online 
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learning environment would be essential to understanding individual teacher’s 

interactions and learning trajectory. In this respect, knowledge of conceptual, technical, 

and financial concerns (past or present) may help inform design decisions that address 

psychological barriers. 

Sun, Penuel, Frank, Gallagher, & Youngs (2013, p. 18) concluded that “design 

features of professional development can potentially sustain change in instruction by 

promoting effective mechanisms of sharing instructional expertise among teachers.” 

Another study showed that teachers continued to meet and collaborate after the 

conclusion of a professional development program which helped to sustain the program’s 

impact (Franke, Carpenter, Levi, & Fennema, 2001).  

Inferences. The qualitative results in answer to research question one were 

surprisingly similar across the three groups of participants culminating in a list of nine 

points for consideration by instructional designers.  Several of the resulting needs as 

related to the instructional design parameters were expected based on the literature such 

as the desire for autonomy, self-assessment, and mastery.  Based on observations during 

the previous two years, the perceived need for local technology support and the idea that 

time was considered to be a major constraint on professional development overall was 

expected. A heightened need for online support and feedback would be expected from 

adult learners (Knowles, et al. 2012).  

 Of the four possibilities for differentiation, process was the topic most discussed 

and questioned.  A hybrid learning environment featuring interaction between individuals 

from different schools online and between local participants face-to-face was thought to 

have more advantages than a strictly online environment. The design, development, and 
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implementation process for this program would need to reflect the complexities of those 

criteria. 

 The most important finding with major impact on the instructional design process 

for a virtual learning environment to support complex learning in small or rural schools 

was the stated need from all three groups for administrator involvement.  Specific 

training and prescribed roles for administrators were cited as two highly important factors 

by a majority of the interview participants across all three groups. From an instructional 

design standpoint, this would require a separate task analysis relative to the learning tasks 

within the model. 

Research Question Two 

 What are the implications of the school’s social network analysis for the design of an 

online learning environment for teacher professional development? 

Results. The social network analysis in this study provided both quantitative and 

qualitative results represented in visual sociograms computed for the perceived 

knowledge network in the school related to the four components of TPACK.  The issues 

associated with false reporting of self-reported survey data to inform social network 

analysis will always have to be considered as a potential drawback; however, the network 

diagrams generated in this study appear to be congruent with the researcher ‘s 

observations of the organization over time and the qualitative analysis from other 

sources. The resulting diagrams provide users with several levels of data ranging from 

general to specific. Since the survey responses were anonymous, the most fine-grained 

data available from the analysis cannot be used to the fullest extent in this study because 

no one participant’s attributes within the network can be compared with the other 
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variables investigated in the study such as self-efficacy for technology integration or 

technology skill level.  

Three parameters that can be used to augment visualization of the network as a 

whole were valuable in helping the researcher interpret the sociograms and could be 

important to instructional designers as well. Having the ability to optimize the 

connectivity of nodes according to both distance and centrality compared to other nodes 

provides scale and additional understanding of the underlying relationships inherent in 

the diagrams.  By examination, one can detect a possible difference in density between 

the PCK diagram and the TPK diagram, which suggests that the knowledge network is 

not as well developed or perhaps, not as well known or even just less well-defined, for 

TPK.  Likewise, having the ability to view separate subgroup networks for each 

individual or a group of individuals within each sociogram provides powerful 

information to inform the design and implementation of professional learning in terms of 

the various aspects of differentiated instruction which require grouping of participants.   

The ability to manipulate raw data to make similarities and differences visible 

would be valuable for instructional designers or others within the system as they try to 

understand the dynamics of the social network.  As discussed later in this chapter, 

collaboration between instructional designers, online facilitators, and local administrators 

would be required for these design choices to affect both teachers individually and the 

social system within which they work. Since knowledge diffuses through a system best 

through weak ties (Rogers, 2003, p. 339), knowledge of the network at the subgroup level 

would enable instructional designers or professional development facilitators to form 
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small learning groups that could help to  optimize the diffusion of knowledge and, in 

turn, strengthen the network overall. 

Previous Research. Rogers (2003) maintains that there usually is some degree of 

heterophily within the communication network in a system when diffusion of an 

innovation is taking place; however, it is more normal for people who are homophilous 

with respect to certain attributes to communicate more easily with one another.  Breaking 

down the network diagrams to the faction level allows us to see where there are 

completely homophilous groups, for example, within a school division in this study, and 

where there are links to someone outside.   

Baker-Doyle & Yoon (2010) cite several studies (Youngs, Frank, & Pogodzinsky, 

2009; Baker-Doyle, 2008; Penuel et al., 2009) that investigated the role of informal 

networks on teacher practice.  Conclusions were that “informal networks shape teachers’ 

attitudes toward reform, abilities to understand and implement new practices, 

information-sharing patterns, and commitment to ideas or practices” (p.117).  They 

extend Rogers’ idea of homophily based on demographic status and add work status as an 

attribute that may delineate informal networks from one another.  In addition, they 

comment on the notion that cliques – noted as factions in this study – are often the site of 

“tacit knowledge exchange and personal support, whereas, in open networks, new 

information and ideas are often exchanged” (p. 118).  The authors also concluded that 

evaluation of school knowledge networks and expertise transparency  as a product is a 

constructive method enhancing for professional development effectiveness. 
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Knowledge of the network will, of course, not result in change for either individual 

teachers or the school as a whole without substantive planning – design – of the processes 

by which the change can occur and be made sustainable:  

Networks do not have line-authority for taking good ideas and creating the 
intense learning process that we know is essential for sustained 
implementation.  Nor do they have the accountability legitimacy for 
reinforcing and reporting on performance.  Networks, however, have the 
potential for contributing to focused implementation (Fullan, 2005, p. 84).  

The TPACK networks portrayed at any point in time reflect the connections that are 

perceived to exist and the survey participant’s knowledge and/or perception of the 

TPACK components. Knowledge and understanding of a common definition of 

technology integration would be essential to accurately defining the distribution of 

knowledge represented in the network diagrams.  The TPACK framework itself is still 

undergoing definition and refinement so instructional designers using the construct 

should stay attuned to developments.  Graham (2011) conducted an evaluation of the 

TPACK framework and issued a call to researchers to use their research findings to build 

common definitions and parameters for the individual components within the framework.   

Inferences. Using this software visualization tool in a real-world context, with 

known identities and descriptive data for the network actors, instructional designers and 

facilitators could define and redefine professional learning groups for optimization at 

both the task level and school-level implementation.  A much more individualized and 

powerful analysis could be generated for networks where the identity of each actor is 

known. In regard to the methods used in this study, more research and testing of the 

survey questions used to gather data about the TPACK network is required. Combining 

an instrument that gauges understanding of the TPACK constructs with the nomination of 
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colleagues in the school network could provide more detailed pre-assessment knowledge 

about both the learners and the network to instructional designers and professional 

development facilitators. One limitation of this suggestion is Graham’s warning (2011) 

that instruments currently being developed to measure the TPACK construct may not be 

accurate. Higher confidence in the data collection methods would be beneficial during the 

interpretation of the diagrams and quantitative data produced in the social network 

analysis and lead to a better understanding of system norms which can be barriers to 

educational improvement. 

Quantitative Phase 

Research Question Three 

What is the relationship between teachers’ personal characteristics and their self-efficacy 

for technology integration?   

Results. The purpose of this research question was to gain insight about the range 

of teachers’ beliefs about self-efficacy for technology integration as compared to other 

variables.  This would be important information for instructional designers considering 

differentiation strategies for online professional development. The size of the sample in 

this study does not allow for generalizable conclusions, but there are findings that would 

be important if an online professional development program was designed and 

implemented for this particular school. The fact remains that the size of the sample and 

the large range of scores on the self-efficacy instrument contributed to a non-normal 

distribution and to an inability to confidently say that the instrument was uniquely 

measuring the self-efficacy construct. However, other K-12 schools of similar size could 

benefit from the findings of this study in reference to three nonparametric correlations. 
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First, based on the range of scores for the CTIS instrument, there are clear 

differences in teachers’ self-efficacy for technology integration at this school.  From the 

results of this study it appears that the most highly correlated personal factor compared to 

self-efficacy for technology integration for this group was technical skill level.  Self-

efficacy for technology integration was positively and significantly correlated to 

technology skill level and this was the strongest correlation derived from the analysis 

with  p < 0.01, meaning that as a participant’s technology skill level increased his/her 

self-efficacy for technology integration increased as well.  This result is supported in the 

literature (Bandura, 1982; Ertmer, et. al, 2007) and also is reasonable from the 

perspective of the TPACK framework.  If a teacher has high skill with technology 

software, hardware, web-based tools, etc., he or she would likely be more self-efficacious 

about incorporating the technology since (Mishra & Koehler, 2008) little to no new 

knowledge or skill would be required for that part of the lesson design. 

There was a significant, negative correlation between self-efficacy for technology 

integration and years of experience as a teacher in this study. As stated with respect to 

research question one, no direct relationships can be established in the study between 

specific individuals and his or her self-efficacy score since the survey was completed 

anonymously.   

A concern was raised after the study about the validity of the self-efficacy 

instrument based on the guidelines recommended for construction of instruments to 

measure self-efficacy beliefs (Bandura,  ;Tschannen-Moran & Woolfolk-Hoy, 2001).  

The CTIS instrument has been used widely to assess self-efficacy for technology 

integration in studies with both pre-service and in-service teachers.  However, the use of 
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the Likert scale ratings measures agreement or disagreement that the person is confident 

about the items presented rather than the magnitude of the person’s belief that he or she is 

capable of performing the task. This difference in interpretation should be investigated 

further before use of the instrument in a larger study. 

Previous Research. Russell, Bebell, O’Dwyer, and O’Connor (2003) investigated 

teachers’ levels of computer use and their beliefs and confidence levels regarding 

technology use in the classroom.  High confidence for classroom technology use was not 

directly predicted by teachers’ personal technology use and skill level.  Instead, it was 

moderated by years of teaching experience which the authors related to the fact that while 

new teachers may have more personal experience with technologies of all sorts, they do 

not have the depth of knowledge and experience in terms of instructional planning, 

classroom management, and assessment that their peers with more years of experience 

have.  Also, the study highlighted the idea that new teachers who are digital natives may 

have differing ideas – some positive and some negative – about whether students should 

be using technology and in what capacity.   

Hadley and Sheingold (1993) reported that 75% of the teachers who were rated as 

exemplary technology users had more than thirteen years of teaching experience while 

only 59% of the exemplary technology-using teachers in Ertmer, Gopalakrishnan & 

Ross’s study (2001) had that level of experience.  

Skoretz & Childress (2012) investigated the impact of a school-based, job-embedded 

professional development program on teacher efficacy for technology integration using 

the CTIS instrument combined with measurements of other variables.  They concluded 

that stressing collaboration and reflection to strengthen the professional learning 
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community with a school in turn enhances teacher’s self-efficacy for technology 

integration.  In addition, outcomes from the study indicated that teachers need increased 

support as they attempt to make the transition from adapting technology use to 

transforming technology use in the classroom.  Overall, the results of the study show a 

positive, but not significant relationship between self-efficacy for technology integration 

and technology integration in the classroom.  The authors concluded that over a greater 

time period, the relationship between the two may increase. 

Inferences. From a design standpoint, it would be important to include instruction 

and or support for development of skills along with the overall instructional objectives. 

Using the 4C/ID model for instructional design, this would be classified as a set of 

recurrent tasks within the Just-in-Time learning component.  According to the results of 

the qualitative analysis, in this particular school, the availability of colleagues with 

technical knowledge was well known.  The network of people in the technical knowledge 

diagram was the most dense and factions were more likely to be spread across the four 

school groups. This suggests that peer mentoring and support for the development of 

technology skills, and subsequently self-efficacy for technology integration, could be 

used as a local strategy in combination with online professional development. 

Research Question Four 

What personal and school-related factors will predict teachers’ perceived user acceptance 

of an online learning environment for professional development that supports complex 

learning? 
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Results. As discussed in the methodology section, the sample size in this study 

was too small for the path model estimation to be statistically valid so the analysis was 

not performed. 

Research Question Five 

How do the quantitative findings provide an enhanced understanding of the qualitative 

results? 

Results. Findings from the two qualitative data collection methods, social 

network analysis and semi-structured interviews, established an impression of the whole 

school organization within which teachers work. The broad concerns expressed in the 

interviews about individual learning and the transfer and subsequent diffusion of new 

practices within the school were supported by the social network analysis.  Distribution 

of the perceived knowledge about the four TPACK components was uneven across the 

school divisions and was most highly concentrated in the administration.  On the other 

hand, teachers, technology specialists and administrators themselves believed that there 

should be an explicit part of the professional development devoted to administrative 

support and leadership roles. This may be indicative of the differences in perception of 

the scope of technology integration before and after exposure to the proposed 4C/ID 

model. 

Qualitative analysis suggested that the school network does contain silos with 

respect to collaboration and knowledge or expertise and the quantitative data from the 

social network analysis provides further support to the accuracy of this perception, 

specifically with respect to the technology integration knowledge network within the 

school. Forty percent of the eligible educators at the school were not named as a part of 
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the knowledge network by any of the participants.  Another seven actors in the network 

represented survey participants who were not named (one of the seven was named one 

time), but were included in the network because they named others.  This group 

represents an additional twelve percent of the faculty and administration who are not 

perceived to have an active role in the technology integration knowledge network school-

wide, although their participation in the study may signal willingness or desire to be a 

part of the network. 

Self-efficacy for technology integration was correlated positively to technology 

skill level and to types of past professional development experiences for the survey 

participants.  The large range of scaled scores on the self-efficacy instrument among the 

survey respondents enhances our understanding of the range of needs identified in the 

interviews with respect to differentiation of instruction. Further confirmation that the 

range of both self-efficacy and actual technology skill levels are accurate came from 

comments made by the teachers themselves and the technology specialists. The variety of 

perceptions about learning in a virtual learning environment prompted further 

examination of the raw response data for types of past professional development 

experiences. Respondents with the highest frequency counts in this category were also 

the ones who had participated in some form of web-based experiences which only 

constituted 16.3% of the total or online courses which accounted for 5.3%. An implied 

link between self-efficacy and past choices of professional development was evident and 

supported the degree of uncertainty portrayed in the interviews by several participants.  

Although collective efficacy was not measured in this study, qualitative findings suggest 

that some of the uncertainty expressed about using a virtual learning environment for 
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professional development at this school may have been more aligned with uncertainty 

about the collective efficacy of the school-wide group than about the participant’s self-

efficacy. 

The heightened awareness of need for local, face-to-face technology support to 

complement the support that could be offered within the virtual learning environment 

also reflects the range of self-efficacy beliefs within the sample.   Participants’ needs 

ranged from not anticipating that they would need help to believing that they would need 

someone throughout the program. The researcher’s observations of the issues with the 

technology infrastructure in the two years leading up to this study may also help explain 

the uncertainty. Self-efficacy for technology integration was not significantly correlated 

to years at the school, but technology skill levels showed a positive correlation.  Again, 

examination of the raw data may help to explain an apparent point of confusion between 

the quantitative results and the nature of the qualitative results.  In the past three years, 

several new faculty members have been hired who have between sixteen and twenty 

years of experience or over twenty-five years of experience, yet they would be included 

in the one to five year interval for years at the school.  Many of the survey participants 

came from this group according to the demographic data and the correlation between 

technology skill level and years at the school may not be meaningful in light of this 

additional information.  

Previous Research.  Windschitl and Sahl (2002) found that teachers often learn 

about new types of technology through formal professional development programs; 

however, the same teachers did not believe that they learned how to integrate the 

technology effectively into classroom practice until they had opportunities for informal 
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conversations with their colleagues.  Likewise, teachers who engage in joint problem-

solving have more opportunities to turn knowledge into practice through vicarious 

learning from their peers.   

Baker-Doyle and Yoon (2010) contend that “while an awareness of ‘who know 

what’ by network members is valued by SNA scholars”, their research “places an explicit 

focus on expertise and highlights the role of this knowledge within a network that is 

primarily focused on knowledge sharing and creation” (p.126).  Furthermore, the authors’ 

results agree with Rogers’ prediction from the diffusion of innovation theory in terms of 

how social mechanisms within school organizations influence teachers’ ability to change. 

The social mechanisms important to the development of professional development 

programs are made visible through social network analysis. 

Several of Bandura’s (1984) criteria for observable gaps between self-efficacy 

and action were mentioned directly or described indirectly by the interview participants 

including “misunderstanding of task requirements, inadequate tools and resources, 

deficient performance information, and inadequate assessment of performance” (p.251). 

In addition, “new experiences that prompt reappraisals of self-efficacy” (p.251) should be 

incorporated into the instructional design. 

Inferences. Instructional design for complex learning in a virtual learning 

environment would need to address several issues relative to the needs expressed by 

members of this school. First, a hybrid learning environment composed of faculty and 

administrators from several small or rural schools would necessitate that a broad but 

clearly articulated definition be established and communicated consistently throughout 

the learning process both within the virtual learning environment and by administrators 
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working at the local site. Specific local interpretations of the definition would need to be 

known or accessible to all participants to guarantee that interpretation of learning, 

products, and processes between schools is accurate. Specific training designed for the 

administrators and an opportunity for them to collaborate online with other administrators 

would be beneficial for them individually and to bolster the opportunity for transfer to 

practice and effective implementation.  

Second, learning for recurrent tasks would need to be highly scaffolded for some 

members of the group without forcing more self-efficacious participants to use resources 

and processes that they do not think they need.  This concept is at the core of 

differentiation.  Formative assessment built into the learning task at various levels should 

provide chances for users to self-assess mastery and to learn from other users vicariously. 

The links between the recurrent tasks and the slightly more divergent or combined tasks 

in the Part-Task Practice phase should be described explicitly at the beginning of the 

program and should be assessed in multiple ways.  This was an area of confusion for the 

interview participants.   

Third, instructional designers should be cognizant of the requirements for helping 

users build higher self-efficacy individually and collective efficacy within the group.  

Experiences with group leadership, peer mentoring, and peer-to-peer feedback would 

help to build the mid-level teacher leadership that is lacking as evidenced in both the 

qualitative interview analysis and in the network diagrams. Over time, the collective 

efficacy of the group should increase as a result of increased individual self-efficacy and 

a more prominent group of leaders within the teacher ranks. 



Texas Tech University, Ann Banay Newton, August 2013 
 

 163 

Fourth, evidence of many segregated groups within the school from the social 

network analysis suggests that locating weak ties from one small group to another is 

possible using a social network analysis strategy. Social network analysis tools can 

provide useful pre-assessment information to instructional designers and professional 

development facilitators to determine the make-up of small groups to optimize learning. 

Any number of design parameters could be used to assign group membership and 

flexibility to group either across schools or within schools and either online or face-to-

face would provide flexibility.  

Finally, instructional designers must keep the duality of the individuals within the 

school context and the unit of analysis in mind when making decisions about professional 

development focused on the type of complex learning required for classroom technology 

integration according the TPACK framework. Penuel, et al. (2007) suggested that  

“localizing” professional development activity by considering the demands on teachers 

from both the program and their local context during the design phase is essential. As 

interpreted from the results of this study, educators from small schools have the same 

needs and learning requirements as their counterparts in larger systems, but need an 

extended group of peers and an extended system within which to work. Virtual learning 

environments for professional development offer opportunities for extending learning 

relationships outside the school but also create situations that could lead to ineffective 

implementation at the school level.  Training a select group of already motivated teachers 

to effectively integrate technology without simultaneously scaffolding the possibility for 

their learning and change in practice to spread to others in the school maintains the status 

quo.    



Texas Tech University, Ann Banay Newton, August 2013 
 

 164 

Overall Results and Theoretical Framework 

According to Rogers (2003), diffusion of any innovation in a social system 

follows a predictable set of stages based on four elements: the innovation, the social 

structure, communication, and time.  This section applies the lens of the diffusion of 

innovation theory theoretical framework to the results of this study.  

Innovation 

 In this study, the innovation under consideration was composed of a somewhat 

complicated mix of constructs that were combined to situate the research in a specific 

context.  The goal of the research was to understand the interaction between teachers’ 

personal characteristics and school-level factors that would influence instructional design 

decisions for differentiated professional development.  Further, a particular type of 

professional development aimed at helping teachers construct technological pedagogical 

content knowledge (TPACK) in a particular type of learning environment – online or 

virtual – was specified.  To further constrain the research parameters, the potential user 

group for the proposed professional development program in a virtual learning 

environment was designated as educators who work at small or rural K-12 schools.  

Additional criteria specified for the study’s contextual framework were the instructional 

design model to be used and a focus on possibilities for differentiated instruction within 

the model.  The model chosen was the Four Component Instructional Design Model (van 

Merrienboer & Kirschner, 2007).  

 The diffusion of innovation theory predicts that the study participants’ perceptions 

about the possibility of adopting this type of professional development opportunity would 

be based on its newness to them, their individual knowledge about it, and the amount and 
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type of persuasion they were exposed to relative to its adoption. In terms of the relative 

advantage of the innovation, study participants generally agreed that having access to 

online professional development could help to remedy the problems of time and 

expensive consultants for short-term sessions that have limited effects within small 

components of the school.  The compatibility of the innovation was most likely judged 

more on the instructional design components than on the online environment based on the 

comments made and questions posed in the interviews.  The learning task was closely 

related to work that the faculty has been trying to do so a bit of false compatibility might 

be present.  The perception of compatibility issues with the virtual learning environment 

and perhaps, the complexity of working online are most likely related to the self-efficacy 

measure. This takes the discussion full circle, back to the idea that the design would need 

to include a differentiated environment, probably a hybrid including face-to-face contact, 

to accommodate the range of beliefs and technical ability levels.  According to Rogers 

(2003), without this accommodation, we would expect some learners to reject the virtual 

learning environment before trying it and some to reject it after a partial adoption. 

The diffusion of innovation theory asserts that reinvention of an innovation within 

a social system leads to more rapid diffusion and higher sustainability (Rogers, 2003, p. 

196).  Instructional designers for online professional development that targets complex 

learning need to consider the potential for reinvention within the online environment and 

within the school setting(s) where educators practice.  Planned evaluation of both short-

term design factors, viewed through the differentiation lens, and long-term professional 

development implementation issues for a specific organization that address changes in 

instructional practice would need to occur in iterative cycles. 
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Communication Channels 

 The second important element of the diffusion process is the interpersonal 

communication channels or networks within a system.  In this study, the perceived 

knowledge networks related to the TPACK components are essentially communication 

channels since participants nominated colleagues based on whether they would go to the 

person for help with a particular technology integration issue.  Rogers stipulates that  

“Mass media channels are more effective in creating knowledge of 
innovations, whereas interpersonal channels are more effective in forming 
and changing attitudes toward a new idea, and thus influencing the 
decision to adopt or reject a new idea.  Most individuals evaluate an 
innovation not on the basis of scientific research by experts but through 
the subjective evaluations of near peers who have adopted the innovation.  
These near peers thus serve as role models, whose innovation behavior 
tends to be imitated by others in their system” (p. 36). 
 

While the proposed virtual learning environment would not be considered mass media, it 

would serve the same purpose: to create complex knowledge about effective practices for 

technology integration that could be transferred to classrooms.  The interpersonal 

channels that program participants would have access to through the virtual environment 

and their local system would facilitate diffusion of the new knowledge and expertise to 

others who are near peers.  In the network diagrams, these might be the people 

represented in factions.   

Time 

 The innovation-decision process obviously occurs over time and the length of 

time is variable depending on how the individuals within the system progress through the 

five decision stages:  knowledge, persuasion, decision, implementation, and confirmation. 

The length of time for any one individual to adopt an innovation determines their 
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innovativeness and a classification as an innovator, an early adopter, a member of the 

early majority, a member of the late majority, or a laggard (Rogers, 2003, p. 37).  The 

time required for an individual to progress from knowledge of an innovation to the 

implementation phase is highly dependent on personal factors and how the individual is 

related to the rest of the communication network.   

 In this study, the time factor as it relates to the diffusion of innovation would be 

controlled in some respects by the instructional design and the differentiated elements put 

in place to accommodate specific learner needs.  Highly self-efficacious and technically 

skilled teachers would be expected to make more rapid progress, although within the 

TPACK framework, this could also depend on the teacher’s experience level Less 

classroom experience could translate to lower efficacy for the facets of technology 

integration that include variations in classroom management routines, formative 

assessments, and differentiation of instruction based on student needs resulting in a need 

for more time (Russell, Bebell, O'Dwyer, & O'Connor, 2003). This is how the flexible 

groupings that many interview participants mentioned could play a significant role in 

helping teachers identified in the pre-assessment as having certain characteristics regroup 

when they discover that they need more help in a particular area.   

 Time was one of the main constraints that the study participants felt impaired 

their ability to collaborate and to transfer what they learn in external professional 

development opportunities to practice.  Penuel, et al. (2007) reported that “giving 

teachers time (within a professional development program) to plan for implementation 

was important for helping teachers integrate the materials into their curriculum” (p.952). 

Participating in the virtual learning environment in variable ways – asynchronously, 
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synchronously online, and face-to-face- could provide relief in the knowledge building 

phase that could be shifted to time spent collaborating either online or with local partners.  

A focus on timelines, both short and long-term, during the instructional design phase 

could facilitate the diffusion of the innovation and either (1) shorten the knowledge to 

implementation time for teachers needing a less differentiated process or (2) lengthen the 

time needed for differentiated learning so that all participants progress from the 

knowledge to implementation phase.  Although it may seem counter-intuitive to think 

that the instructional design and the program could maintain a level of cohesion with 

different groups on different time schedules, it would actually provide a hidden benefit.  

Teachers needing a more differentiated process would have the opportunity for vicarious 

trials, by observing their faster peers, which is important in both the diffusion of 

innovation theory and for increasing self-efficacy (Bandura, 1984). 

Social Structure 

The interrelated units within the system, the school’s formal structure, serve to 

decrease uncertainty (Rogers, 2003). Formal structure in this school could be defined in 

many overlapping ways including the divisions, the academic departments, athletics, fine 

and performing arts, extracurricular groups, and the religious component. People who fit 

within one or more of these structural categories are part of the formal structure and they 

are part of various informal structures such as the communication structure, the 

knowledge structure, interpersonal networks, and smaller subgroups that fit within or 

cross over the formal structural boundaries.  

In this study, the primary structure of interest was the perceived knowledge 

network related to the technology integration components of the TPACK framework. The 
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combination of qualitative data from the interviews and qualitative data in the form of 

network diagrams provided two frames of reference for attempting to examine the 

existing knowledge network and think about how the information gleaned from the study 

could inform the design of professional development. Visualizing the network via the 

diagrams enables a different level of understanding the individual’s comments and 

concerns, especially those which questioned the sustainability of new practices.  Using 

the lens of diffusion of innovation, one could examine the network diagrams to identify 

weak ties – people who connect two subgroups that are not otherwise connected. 

Network theorists posit that information coming into the network from outside, such as in 

the new learning and practice resulting from professional development, diffuses to others 

in the network through weak ties (Granovetter, 1973). 

Furthermore, in future studies, network diagrams combined with known identities 

and personal characteristics could help to identify opinion leaders within the network 

who also have particular characteristics of interest, such as self-efficacy and technical 

skill level. Opinion leaders are usually at the center of the network and can influence 

others’ knowledge and adoption of an innovation.  In this study, there were a few 

teachers who might be considered opinion leaders based on the frequency with which 

they were named to the network, but most opinion leadership would have to be assigned 

to administrators with the data available from the study.  Administrators would more 

likely need to serve as change agents, defined by Rogers as those who ”attempt to 

influence clients’ innovation-decisions in a direction that is deemed desirable by a change 

agency “ (p.38).   
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All three groups of interview participants, teachers, technology specialists, and 

administrators expressed that school administrators would need to be involved in the 

professional development program and that they would need specialized training.  

Instructional designers could use Rogers’ sequence of change agent roles as a guide for 

developing instruction for the administrators’ combination of guiding and supporting 

roles.  The sequence outlined by Rogers (2003, p.309) as it would apply in this 

circumstance is: 

• Develop a need for change: help teachers become aware of the need 

for classroom technology integration 

• Establish an information exchange relationship:  develop rapport for 

the feedback relationship, develop competence and credibility within 

the virtual environment and locally 

• Diagnose problems: stay aware of teachers’ progress and stumbling 

blocks when they arise 

• Create an intent to change in the client: understand teachers’ 

motivation  

• Translate an intent into action:  influencing behavior of individual 

teachers or small groups; probably through opinion leaders 

• Stabilize the adoption and prevent discontinuance:  reinforce messages 

to teachers who have adopted the innovation (learning in the new 

environment) and are in the implementation (transfer to practice) 

phase 



Texas Tech University, Ann Banay Newton, August 2013 
 

 171 

• Achieve a terminal relationship:  develop self-renewing behaviors in 

the teacher network; develop teacher leaders to perpetuate the change 

in practice within the school 

For change agents to be successful, Rogers (2003) suggests that there are 

generalized behaviors that are required.  “Change agent success in securing the adoption 

of innovations by clients is positively related to the extent of change agent effort in 

contacting clients, a client orientation, rather to a change agency orientation, the degree to 

which a diffusion program is compatible with clients’ needs empathy with clients” 

(p.377). 

The diffusion of innovation theory has several commonalities with the social 

learning theory including a focus on how individuals change their behavior based on 

communication, information exchange, and connections to others through networks.  It 

seems logical that improving the knowledge network through online professional 

development paired with improving the process of implementation – or transfer to 

practice  - through administrative change agent involvement would also affect self-

efficacy for technology integration over time. 

The diffusion of innovation theory supports the idea that design decisions should 

be made using knowledge about the organization, not just the teacher level factors. 

According to Rogers, teachers would be the unit of response in this study, but the system 

- the school organization - would be the unit of analysis.  Penuel & Gallagher (2009) 

found that the degree of cohesiveness within a school, indicated by teacher’s reluctance 

to ask their colleagues for help, affects diffusion of school improvement. The 

combination of the social network analysis with analysis of teachers’ personal factors 
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provides a valuable mix of data that gets to the heart of understanding how instructional 

design of a virtual learning environment can accommodate a range of learner needs and 

facilitate transfer of learning to practice. 

A few studies have examined the “spillover effects” of professional development 

participation on colleagues who did not participate  (De Grip & Sauermann, 2012; 

Penuel, Sun, Frank, and Gallagher, 2012). Sun, et al. (2013) define the phenomenon as 

“the effects of school-based professional development on instructional practices above 

and beyond the direct effect on teachers who participated in the professional 

development.”  These studies showed that in schools as well as in business, there are 

benefits that accrue to the colleagues of the actual participants because of interaction 

within the work environment.  Conclusions from Sun, et al. (2013) indicated that: 

…professional development can extend the range of expertise that is 
accessible to teachers.  On their own, communities may lack the 
knowledge of subject matter content, or pedagogical strategies for 
teaching content, or of specific curricular resources.  These communities 
may need to improve instruction in goals that they have defined for 
themselves.   In this respect, professional development may serve such 
purposes by exposing teachers to new knowledge; through collegial 
interactions, that knowledge can spread in ways that benefit both the 
school and individual teachers (p. 17). 
 
In schools where there are reduced numbers of people with the same teaching 

assignment, online professional development could extend the possibilities for “spillover” 

if the implementation process is thoughtfully considered including specific training for 

local administrators, a flexible time frame, and learning objectives related to school 

initiatives.   
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Limitations of the Study 

 This study only investigated a limited number of interrelated factors that would be 

influential in the design of virtual learning environments for teacher professional 

development.  In addition, the investigation of those factors was situated within the 

theoretical context of a specific instructional design model with generalized learning 

objectives.  The findings in the study may not translate to other conditions. 

 A convenience sample of participants was selected because the study was 

designed as a pilot case study.  The site was selected due to geographic proximity, the 

possibility for prolonged engagement between the researcher and the study participants, 

and because the school represented the type of complex case needed in a study of this 

type. 

 This study was conducted at an independent K-12 school with a relatively small 

sample of participants.  The educators who participated in the survey and or in the 

interviews may have different perceptions, knowledge, and beliefs about the social 

network in the school, about differentiated instruction for adults, about online 

professional development, and about professional development as a whole, than the 

nonparticipants within the school.  Their views may also differ from educators in 

different locations or types of school contexts. 

The results of this study were completely based on educators’ self-reported data 

and qualitative analysis of semi-structured interviews, leaving the possibility for doubt 

due to unsubstantiated reporting or researcher subjectivity open.  Neither classroom 

observations nor evaluation of planning documents was incorporated into the research 

design methodology.   
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 The possibility for researcher bias is always a limitation in research studies.  The 

researcher’s interpretation in the qualitative analysis may compromise the validity of the 

conclusions. 

Practical Implications 

Though the size of the study does not allow for generalizable conclusions, there 

are findings that would be important for this particular school and for instructional 

designers working with schools or populations with similar characteristics. Clarification, 

refinement, and extension of the findings in this pilot study could be valuable for 

program developers in larger school contexts as well as for other researchers. A number 

of practical implications were ascertained from the results of the study. 

First, there are clear differences in teachers’ self-efficacy for technology 

integration and related personal characteristics that can be discerned using validated 

instruments. Even though the size of the study may have impacted the analysis of the 

self-efficacy for technology integration instrument, individual differences were apparent 

and pronounced, leaving no doubt that various modes for differentiated instruction in the 

online professional development program would be needed. Pre-assessment of the 

knowledge, skills, and beliefs of a group prior to the design of any professional 

development program emphasizing complex learning, as in the case of technological 

pedagogical content knowledge construction, would provide benefits to the instructional 

designers and to the participants. For instructional designers, the information could help 

with trouble-shooting the elements within the specific learning tasks or with 

implementation elements concerning the use of a virtual learning environment within a 



Texas Tech University, Ann Banay Newton, August 2013 
 

 175 

specific school context. For the participants, fluidity of the support mechanisms provided 

both in the online environment and in their school context would help to ease anxiety and 

promote interactions that enable personal growth and transfer of new learning to practice. 

A second related implication is the consideration of the unit of response and the 

unit of analysis for this study and for research or applications that may be derived from it. 

Although the unit of response in this type of pre-assessment is the individual educator, 

the unit of analysis as defined by Rogers (2003) is the system.  Within a situated learning 

context, the unit of analysis is the relationship between the individuals and the system 

within which they work as described by Barab and Plucker (2002).  The overwhelming 

focus on differentiated processes observed in the qualitative analysis of the interviews 

confirmed this insight. As the participants, represented in all three groups – teachers, 

technology specialists, and administrators – thought more deeply and envisioned 

themselves and their colleagues as part of the proposed online learning environment, they 

became progressively less concerned about individual matters of specific content and 

developmentally related pedagogical strategies and more concerned about “how this 

would work” in their school context over a long period of time. Analysis of individual 

factors is certainly a requirement for meeting teachers’ needs, but assessment and 

recognition of the social mechanisms illustrated in the social network diagrams would be 

equally important (Baker-Doyle & Yoon, 2010; Rogers, 2003;Scott, 2007).  

Third, social network analysis using visualization software appears to be a valid 

and valuable tool that could be used to refine both the instructional design parameters and 

implementation details for teacher professional development.  The knowledge contained 

within the network about the network would be useful for instructional designers, school 
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leaders, and researchers whose aim is to develop or deliver professional development that 

capitalizes on both individual learning and the potential impact on the system as a whole.  

Used in pre-assessment or as a repeated measure, analysis of the perceived network as it 

relates to specific concepts or latent constructs could provide valuable information to 

guide design and/or implementation processes. 

Conclusions 

This study investigated influential design factors for virtual learning environments for 

professional development that would have advantages for small or rural schools. The 

results of the study suggest ways in which instructional designers can combine traditional 

analyses of teachers’ personal characteristics with social network analysis tools to 

visualize a school’s knowledge network with respect to technology integration and how 

the data informs the design process. Future research should continue to refine the 

definitions and constructs inherent to this type of analysis.  

Despite the widespread use of the term “technology integration” in the literature and 

in K-12 school conversations, a gap in school-wide understanding of the true meaning or 

inconsistency in the school’s knowledge network will require continued education and 

reinforcement at teacher, administrator, and school levels. In this study, teachers’ 

perceived needs for differentiation of teacher professional development focused on the 

type of complex knowledge construction required for technology integration was most 

evident in terms of differentiated processes and learning environments. In small or rural 

schools, the number of unique faculty and administrative positions that in turn produces a 

small peer network for professional learning may compound a single school’s ability to 

provide differentiated learning opportunities for teachers. Instructional design for online 
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professional learning for these types of schools would need to simultaneously provide 

extension of the local environment through interaction with other schools while 

articulating processes for unique local needs. 

The results of this study suggest that virtual learning environments could serve to 

facilitate professional development for educators in small and rural schools by expanding 

the possibilities for interaction between teachers and administrators in the online 

environment and by strengthening the interactions at the local face-to-face level. This 

study also indicates that school administrators would serve as change agents during 

implementation, which would require an additional layer of development within the 

instructional design process and programmed facilitation through the implementation 

phase. Future research should also continue to investigate the use of the 4C/ID model in 

combination with the TPACK framework to verify the connections between the four 

components of the design model and the types of learning tasks required for teachers 

learning to integrate technology into classroom instruction. 
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APPENDIX A 

School Site Request & Approval Letters 

June 13, 2011 
 
The Reverend W.L. Prehn, Ph.D. 
Head of School 
Trinity School of Midland  
3500 W. Wadley Avenue 
Midland, TX  79707 
 
Dear Dr. Prehn, 
 
 Thank you for discussing the possibility of conducting the research for my 
doctoral dissertation with the faculty at Trinity School.  Formal approval of the required 
Research with Human Subjects forms by the Institutional Review Board at the university 
will enable me to begin the data collection phase.   
 As we have discussed previously, the focus of my dissertation will be on the 
factors that affect the design of differentiated teacher professional development to 
support technology integration in a K-12 independent school.  The conceptual framework 
for the study is derived from several sources and will examine the relationships between 
teachers’ technological expertise, perceptions of self-efficacy for technology integration, 
and perception of using online professional development training modules.  In addition, 
the communication network among faculty and administrators at the school will be 
examined since the diffusion of ideas through the school community is an important 
aspect of the design considerations for future professional development training modules.  
I will be using a two-phase multiple methods research design which will include both 
quantitative and qualitative data collection and analysis.   
 The first phase of data collection will be administered using an online survey that 
participants will access via an email link.  Both Likert-scale and open-ended question 
formats will be used for different parts of the survey.  The average estimated time 
requirement for participants is approximately 30 minutes during a seven day window of 
opportunity.  The data will be analyzed using social network analysis software and SPSS 
for statistical analysis.  Results of the Phase I data analysis will be used for selection of 
the participants for Phase II of the study.   
 The design of Phase II is heavily reliant on the results from Phase I and on the 
emergent needs or themes that may develop during the course of the study.   However, at 
this time, I anticipate that somewhere between six and ten participants will be selected for 
further data collection from individual interviews in Phase II.  Interview sessions will be 
audio taped and transcribed for analysis.   
 Each participant will be assigned a random four digit number to maintain their 
privacy and will be asked to sign an informed consent form at the beginning of the 
survey.   The need for selection of participants and information to be used as design 
criteria for Phase II eliminates the possibility of completely anonymous responses to the 
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survey.  However, the use of a random number identifier will make data analysis and 
presentation more objective and confidential.  In addition, the name of the school, 
location, and actual names of interview participants will not be used in written accounts 
or presentations of the research.  Participants will be assigned pseudonyms to maintain 
confidentiality.  I will not be collecting data from students or using student work during 
the course of this investigation.   
 If you have questions or concerns about any of the details of the study, please 
contact me at your convenience.  I will need to provide documentation of your approval 
of the details submitted in this letter.   Thank you very much for your time and 
consideration of the various aspects of conducting this study at Trinity School.   
 
Sincerely, 
 
 
Banay Newton 
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APPENDIX C 

Information Sheet for Participants in Exempt Research  

 
Title of Project:  A Multiple methods Analysis of Influential Design Factors for 
Differentiated Teacher Professional Development: Using a Virtual Learning Environment 
that Supports Individual Technological Pedagogical and Content Knowledge (TPACK) 
Construction 
 
Researcher:  Ann Banay Newton, Doctoral Candidate, Texas Tech University, Lubbock, 
Texas  
 
  I.  Purpose of the Research Study:  The purpose of the study is to explore the factors 
that affect the design of effective virtual learning environments that can be used for 
teacher professional development. 
 
 II.  Procedures:  To participate in this study, you must be employed by the approved K-
12 independent school in the role of either part-time or full-time instructional faculty.  
Administrators who teach classes will also be invited to participate.  During Phase I, 
participants will complete an online survey about various factors that are relevant to 
technology integration and professional development in a K-12 school.  If you are 
uncomfortable with the online format, a paper and pencil survey will be provided.  The 
survey should take approximately 20 – 30 minutes to complete.  Survey responses will be 
coded by an independent, third-party research assistant to preserve the confidentiality of 
the information that you provide in the survey.    
At the end of the survey, you will be asked if you are willing to participate in a Phase II 
interview.  If you indicate that you would like to volunteer, your name and contact 
information will be recorded in a separate, one-question survey so that your 
confidentiality for the information you provided in the online survey is maintained.  If 
you indicate that you do not want to volunteer to be interviewed, a screen showing that 
you have completed the survey will appear.  For participants who choose to complete the 
survey on a paper form, a separate envelope will be provided for the name and contact 
information to be provided by interview volunteers. The Phase II interviews will last for 
approximately 30-45 minutes and will be audio-taped for transcription accuracy.  
Individual participants will be referenced by randomly assigned pseudonyms in the 
written documentation of the interviews and in the subsequent dissertation. 
 
III.  Risks or Discomforts:  There are no identifiable risks or discomforts associated 
with participation in this study greater than those ordinarily encountered in daily life.  All 
reasonable safeguards have been implemented to minimize any potential risks.  If you 
feel uncomfortable with a question in the online survey, you can skip that question.  If 
you feel uncomfortable with a question during the individual interview, you may choose 
not to answer the question.  If you feel uncomfortable having the interview recorded, you 
may ask the researcher to turn the recorder off. 
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IV. Benefits of this Study:  The knowledge gained from this study will contribute to the
literature used by teacher educators and researchers interested in professional 
development and technology integration in K-12 schools.  Your participation also 
provides an opportunity for you to contribute to a model developed from the results of 
this study for teacher professional development.  No monetary compensation will be 
provided to participants in this study.   

 V.  Data Collection and Storage:  All information provided will be kept confidential.  
All research data will be coded by an independent, third-party research assistant and 
presented using a letter and number code designated for each participant.  Original survey 
data will be password-protected.  Coded survey data will be kept in locked off-campus 
locations accessible only to the researcher. Results will not be released or reported in any 
way that might allow for identification of individual participants.  Audio recordings from 
the individual interviews will be recorded using portable audio equipment and media will 
be stored in a locked, off-campus location accessible only to the researcher.  Audio 
recordings will be transcribed and analyzed by the researcher with verification of the 
transcription by each interview participant.  Recordings will be destroyed after 
transcription.  It is possible that the Institutional Review Board (IRB) at Texas Tech 
University may review this study’s collected data for auditing purposes.  The IRB is 
responsible for the oversight of human subjects involved in research. 

VI. Freedom to Withdraw:  Participation in this research study is voluntary.
Participants in this research study are free to withdraw at any time during the course of 
the study without penalty upon notification of the researcher.  In terms of responses to 
questions, there are no “right” or “wrong” answers and all participants should feel free to 
offer input at any time.  Your decision to participate or not participate will not affect your 
current or future relations with the school where the study is being conducted, the 
researcher, or Texas Tech University. 

VII. Contact Information:  For other questions about this study, please contact Banay
Newton at (432)528-1201 or by email at banay.newton@ttu.edu or Dr. Nancy Maushak, 
Ph.D. at nancy.maushak@ttu.edu . 

This information form is not valid after 5/31/2013. 
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APPENDIX D 

Online Survey Instrument Part A – Demographics  

 
The purpose of this portion of the survey is designed to provide the researcher with some 
demographic information about you and your preferences in regard to teacher 
professional development.  Please select the most appropriate response or provide details 
for each of the questions below. 
 

1.  How many total years experience do you have as an educator? 
o 1 – 5 years 
o 6 – 10 years 
o 11 – 15 years 
o 16 – 20 years 
o 21 – 25 years 
o Over 25 years 

 
2.  How many years have you worked at your current school? 

o 1 – 5 years 
o 6 – 10 years 
o 11 – 15 years 
o 16 – 20 years 
o 21 – 25 years 
o Over 25 years 

 
3.  In which division of your school are the majority of the students you teach enrolled? 

o Pre-school 
o Lower School 
o Intermediate School 
o Upper School 

 
4.  On average, how often do you acquire some type of professional development related   

to teaching and learning in your discipline? 
o At least once every year 
o At least once every two years 
o At least once every five years 
o Less than one time every five years 

 
5.  Which of the following types of professional development options have you chosen in 

the past? (Select all that apply.) 
o University-based graduate or professional coursework 
o Online courses 
o Conferences 
o Webinars/Webcasts/Podcasts 
o Courses offered for credit through education service centers 
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o Courses offered for credit through professional organizations 
o Activities offered on K-12 school campus 
o Other (please specify)        

 
 
 
6.   Have you taken any courses or attended any type of training specifically related to  
      technology integration in teaching and learning? 

o Yes 
o No 
o Other (please specify) 

      
   
 
7.  Please list all professional organizations in which you have a current membership.  

Please enter “None” if you have no current memberships. 
  
 
 
8.  Please indicate your skill level with the following types of software: 
 

Software 
Do not use 

this 
software 

Need 
Training at 

Novice 
Level 

Need 
Training at 

Intermediate 
Level 

Need 
Training at 
Advanced 

Level 

Trainer 
(could 
teach 

someone 
else) 

 
Microsoft 
Word o  o  o  

o  o  

Microsoft 
Excel o  o  o  o  o  

Microsoft 
PowerPoint o  o  o  o  o  

Microsoft 
Access o  o  o  o  o  

Microsoft 
Publisher o  o  o  o  o  

Adobe 
Acrobat – 
PDF 

o  o  
o  

o  o  

Adobe 
Photoshop o  o  o  

o  o  

SMART 
Notebook o  o  o  

o  o  
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Online Survey Instrument Part B – Social Network Analysis 

 
The next group of questions is designed to aid in the construction of a visual map of the 
communication network already in place within the school.  Understanding how people 
within an organization communicate is an important consideration in the design of high 
quality professional development programs. The names that you provide below will be 
coded by an independent third-party assistant to a form that can be used for analysis of 
the research and still preserve the anonymity and confidentiality of your survey 
responses. 
 
Example:  Jane Smith in Lower School would be coded with an “L” and a number 
corresponding to the appearance of her name in the responses.  The number has no 
correlation to the number of times that the person is listed in survey responses. 
 
Information and communications technologies (ICT) include: 

• computers 
• other hardware such as scanners, document cameras, and SmartBoards 
• software 
• other types of media such as audio resources, photos, and video 
• the internet 
• and other online resources. 

 
For questions 9 – 24, please provide the names of up to three people in each group at 
your school you would most likely ask questions related to each of the four types of 
knowledge related to technology integration in teaching and learning listed below. 
 
 9.  Please provide the names of up to three members of the Lower School faculty whom 

you would ask for help with technical questions about technology integration.  Please 
type “NA” for “Not Applicable” if you would not consult with any faculty member in 
the Lower School.   

 
Technical questions would be related to gaining knowledge about how a piece of 
equipment or software works.  

  
Examples: 
• What are the instructions for using a document camera with a laptop in the 

classroom? 
• How do I create documents using SMART Notebook software? 

 
L.S. Faculty 1  ____________________________ 
L.S. Faculty 2  ____________________________ 
L.S. Faculty 3  ____________________________ 
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10.  Please provide the names of up to three members of the Intermediate School faculty 
whom you would ask for help with technical questions about technology integration.  
Please type “NA” for “Not Applicable” if you would not consult with any faculty 
member in the Intermediate School.   

 
Technical questions would be related to gaining knowledge about how a piece of 
equipment or software works.  
  
Examples: 
• What are the instructions for using a document camera with a laptop in the 

classroom? 
• How do I create documents using SMART Notebook software? 
 
I.S. Faculty 1  ____________________________ 
I.S. Faculty 2  ____________________________ 
I.S. Faculty 3  ____________________________ 
 

11.  Please provide the names of up to three members of the Upper School faculty whom 
you would ask for help with technical questions about technology integration.  Please 
type “NA” for “Not Applicable” if you would not consult with any faculty member in 
the Upper School.   

 
Technical questions would be related to gaining knowledge about how a piece of 
equipment or software works.  
  
Examples: 
• What are the instructions for using a document camera with a laptop in the 

classroom? 
• How do I create documents using SMART Notebook software? 
 
U.S. Faculty 1  ____________________________ 
U.S. Faculty 2  ____________________________ 
U.S. Faculty 3  ____________________________ 

 
12.  Please provide the names of up to three administrators whom you would ask for help 

with technical questions about technology integration.  Please type “NA” for “Not 
Applicable” if you would not consult with any administrator.   

 
Technical questions would be related to gaining knowledge about how a piece of 
equipment or software works.  

  
Examples: 
• What are the instructions for using a document camera with a laptop in the 

classroom? 
• How do I create documents using SMART Notebook software? 
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Administrator 1  ____________________________ 
Administrator 2  ____________________________ 
Administrator 3  ____________________________ 

 
13.  Please provide the names of up to three members of the Lower School faculty whom 

you would ask for help with technical content questions about technology integration.  
Please type “NA” for “Not Applicable” if you would not consult with any faculty 
member in the Lower School.   

 
Technical content questions would be related to gaining knowledge about the manner 
in which content may be changed by the application of technology.  

  
Examples: 
• What differences are there in the use of reading strategies and approaches when 

using internet resources rather than traditional text resources? 
• What are the potential impacts on lesson design when using hyperlinked, 

electronic texts? 
 

L.S. Faculty 1  ____________________________ 
L.S. Faculty 2  ____________________________ 
L.S. Faculty 3  ____________________________ 

 
14.  Please provide the names of up to three members of the Intermediate School faculty 

whom you would ask for help with technical content questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with 
any faculty member in the Intermediate School.   

 
Technical content questions would be related to gaining knowledge about the manner 
in which content may be changed by the application of technology.  

  
Examples: 
• What differences are there in the use of reading strategies and approaches when 

using internet resources rather than traditional text resources? 
• What are the potential impacts on lesson design when using hyperlinked, 

electronic texts? 
 
I.S. Faculty 1  ____________________________ 
I.S. Faculty 2  ____________________________ 
I.S. Faculty 3  ____________________________ 
 

15.  Please provide the names of up to three members of the Upper School faculty whom 
you would ask for help with technical content questions about technology integration.  
Please type “NA” for “Not Applicable” if you would not consult with any faculty 
member in the Upper School.   
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Technical content questions would be related to gaining knowledge about the manner 
in which content may be changed by the application of technology.  

  
Examples: 
• What differences are there in the use of reading strategies and approaches when 

using internet resources rather than traditional text resources? 
• What are the potential impacts on lesson design when using hyperlinked, 

electronic texts? 
 
U.S. Faculty 1  ____________________________ 
U.S. Faculty 2  ____________________________ 
U.S. Faculty 3  ____________________________ 

 
16.  Please provide the names of up to three administrators whom you would ask for help 

with technical content questions about technology integration.  Please type “NA” for 
“Not Applicable” if you would not consult with any administrator.   

 
Technical content questions would be related to gaining knowledge about the manner 
in which content may be changed by the application of technology.  

  
Examples: 
• What differences are there in the use of reading strategies and approaches when 

using internet resources rather than traditional text resources? 
• What are the potential impacts on lesson design when using hyperlinked, 

electronic texts? 
 

Administrator 1  ____________________________ 
Administrator 2  ____________________________ 
Administrator 3  ____________________________ 

 
17.  Please provide the names of up to three members of the Lower School faculty whom 

you would ask for help with pedagogical content questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with any 
faculty member in the Lower School.   

 
Pedagogical content questions would be related to gaining knowledge about the 
conditions that promote learning using technology and the links between teaching, 
content, and assessment when using technology.  

  
Examples: 

• How can student assessment rubrics be revised to include measure of 
appropriate use of software and/or ethical use of internet resources as part of 
student mastery? 
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• How can software such as Inspiration or Web 2.0 tools like VoiceThread or 
Xtranormal change the way that literacy learning occurs in the classroom? 
  

L.S. Faculty 1  ____________________________ 
L.S. Faculty 2  ____________________________ 
L.S. Faculty 3  ____________________________ 

 
18.  Please provide the names of up to three members of the Intermediate School faculty 

whom you would ask for help with pedagogical content questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with 
any faculty member in the Intermediate School.   

 
Pedagogical content questions would be related to gaining knowledge about the 
conditions that promote learning using technology and the links between teaching, 
content, and assessment when using technology.  

  
Examples: 

• How can student assessment rubrics be revised to include measure of 
appropriate use of software and/or ethical use of internet resources as part of 
student mastery? 

• How can software such as Inspiration or Web 2.0 tools like VoiceThread or 
Xtranormal change the way that literacy learning occurs in the classroom? 

 
I.S. Faculty 1  ____________________________ 
I.S. Faculty 2  ____________________________ 
I.S. Faculty 3  ____________________________ 
 

19.  Please provide the names of up to three members of the Upper School faculty whom 
you would ask for help with pedagogical content questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with 
any faculty member in the Upper School.   

 
Pedagogical content questions would be related to gaining knowledge about the 
conditions that promote learning using technology and the links between teaching, 
content, and assessment when using technology.  

  
Examples: 

• How can student assessment rubrics be revised to include measure of 
appropriate use of software and/or ethical use of internet resources as part of 
student mastery? 

• How can software such as Inspiration or Web 2.0 tools like VoiceThread or 
Xtranormal change the way that literacy learning occurs in the classroom? 

 
U.S. Faculty 1  ____________________________ 
U.S. Faculty 2  ____________________________ 
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U.S. Faculty 3  ____________________________ 
 
20.  Please provide the names of up to three administrators whom you would ask for help 

with pedagogical content questions about technology integration.  Please type “NA” 
for “Not Applicable” if you would not consult with any administrator.   

 
Pedagogical content questions would be related to gaining knowledge about the 
conditions that promote learning using technology and the links between teaching, 
content, and assessment when using technology.  

  
Examples: 

• How can student assessment rubrics be revised to include measure of 
appropriate use of software and/or ethical use of internet resources as part of 
student mastery? 

• How can software such as Inspiration or Web 2.0 tools like VoiceThread or 
Xtranormal change the way that literacy learning occurs in the classroom? 

 
Administrator 1  ____________________________ 
Administrator 2  ____________________________ 
Administrator 3  ____________________________ 

 
 
21.  Please provide the names of up to three members of the Lower School faculty whom 
you would ask for help with technical pedagogical questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with any 
faculty member in the Lower School.   
 

Technical pedagogical questions would be related to gaining knowledge about the 
ways in which teaching and learning may change when a particular information and 
communications technology (ICT) is used. 

  
Examples: 

• How might the goal of using Excel spreadsheets vary when used in math 
versus science classes? 

• How could various functions available on the school website be used to extend 
collaborative activity outside the classroom? 
 

L.S. Faculty 1  ____________________________ 
L.S. Faculty 2  ____________________________ 
L.S. Faculty 3  ____________________________ 

 
22.  Please provide the names of up to three members of the Intermediate School faculty 

whom you would ask for help with technical pedagogical questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with 
any faculty member in the Intermediate School.   
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Technical pedagogical questions would be related to gaining knowledge about the 
ways in which teaching and learning may change when a particular information and 
communications technology (ICT) is used. 

  
Examples: 

• How might the goal of using Excel spreadsheets vary when used in math 
versus science classes? 

• How could various functions available on the school website be used to extend 
collaborative activity outside the classroom? 

 
I.S. Faculty 1  ____________________________ 
I.S. Faculty 2  ____________________________ 
I.S. Faculty 3  ____________________________ 
 

23.  Please provide the names of up to three members of the Upper School faculty whom 
you would ask for help with technical pedagogical questions about technology 
integration.  Please type “NA” for “Not Applicable” if you would not consult with 
any faculty member in the Upper School.   

 
Technical pedagogical questions would be related to gaining knowledge about the 
ways in which teaching and learning may change when a particular information and 
communications technology (ICT) is used. 

  
Examples: 

• How might the goal of using Excel spreadsheets vary when used in math 
versus science classes? 

• How could various functions available on the school website be used to extend 
collaborative activity outside the classroom? 

 
U.S. Faculty 1  ____________________________ 
U.S. Faculty 2  ____________________________ 
U.S. Faculty 3  ____________________________ 

 
24.  Please provide the names of up to three administrators whom you would ask for help 

with technical pedagogical questions about technology integration.  Please type “NA” 
for “Not Applicable” if you would not consult with any administrator.   

 
Technical pedagogical questions would be related to gaining knowledge about the 
ways in which teaching and learning may change when a particular information and 
communications technology (ICT) is used. 

  
Examples: 

• How might the goal of using Excel spreadsheets vary when used in math 
versus science classes? 
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• How could various functions available on the school website be used to extend 
collaborative activity outside the classroom? 

 
Administrator 1  ____________________________ 
Administrator 2  ____________________________ 
Administrator 3  ____________________________ 
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Online Survey Instrument Part C – Technology Integration in the Classroom  

This portion of the survey is designed to determine how you feel about integrating 
technology into classroom teaching and learning.   
 
A definition of technology integration with accompanying examples is shown below: 
 

Technology integration:  Using computers to support students as they construct their 
own knowledge through the completion of authentic, meaningful tasks. 
 
Examples: 

• Students working on research projects, obtaining information from the 
Internet. 

• Students constructing web pages to communicate knowledge to others. Or to 
develop projects. 

• Students using application software to create products such as documents, 
spreadsheets, presentations, musical compositions, graphic art, videos, etc. 

• Students using Web 2.0 tools for communication or production of original 
work. 

 
25.  Using the information and examples above as a baseline, please indicate the strength 
of your agreement or disagreement with each of the statements below. 
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I feel confident that I understand computer 
capabilities well enough to maximize them in 
my classroom  

○ ○ ○ ○ ○ ○ ○ 

I feel confident that I have the skills necessary 
to use the computer for instruction. ○ ○ ○ ○ ○ ○ ○ 
I feel confident that I can successfully teach 
relevant subject content with appropriate use 
of technology. 

○ ○ ○ ○ ○ ○ ○ 

I feel confident in my ability to evaluate 
software for teaching and learning. ○ ○ ○ ○ ○ ○ ○ 
I feel confident that I can use correct computer 
terminology when directing students' computer 
use.  

○ ○ ○ ○ ○ ○ ○ 

I feel confident I can help students when they 
have difficulty with the computer. ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can effectively monitor 
students' computer use for project development ○ ○ ○ ○ ○ ○ ○ 
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in my classroom.  
I feel confident that I can motivate my students 
to participate in technology-based projects. ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can mentor students in 
appropriate uses of technology. ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can consistently use 
educational technology in effective ways. ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can provide individual 
feedback to students during technology use. ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can regularly incorporate 
technology into my lessons, when appropriate 
to student learning. 

○ ○ ○ ○ ○ ○ ○ 

I feel confident about selecting appropriate 
technology for instruction based on curriculum 
standards. 

○ ○ ○ ○ ○ ○ ○ 

I feel confident about assigning and grading 
technology-based projects.  ○ ○ ○ ○ ○ ○ ○ 
I feel confident about keeping curricular goals 
and technology uses in mind when selecting an 
ideal way to assess student learning.  

○ ○ ○ ○ ○ ○ ○ 

I feel confident about using technology 
resources (such as spreadsheets, electronic 
portfolios, etc.) to collect and analyze data 
from student tests and products to improve 
instructional practices.  

○ ○ ○ ○ ○ ○ ○ 

I feel confident that I will be comfortable using 
technology in my teaching.  ○ ○ ○ ○ ○ ○ ○ 
I feel confident I can be responsive to students' 
needs during computer use.  ○ ○ ○ ○ ○ ○ ○ 
I feel confident that, as time goes by, my 
ability to address my students' technology 
needs will continue to improve.  

○ ○ ○ ○ ○ ○ ○ 

I feel confident that I can develop creative 
ways to cope with system constraints (such as 
budget cuts on technology facilities) and 
continue to teach effectively with technology. 

○ ○ ○ ○ ○ ○ ○ 

I feel confident that I can carry out technology-
based projects even when I am opposed by 
skeptical colleagues. 

○ ○ ○ ○ ○ ○ ○ 
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Online Survey Instrument Part D – Perceptions of Virtual Learning Environments 

Within the last few years, other options for in-service teacher professional development 
have been designed and are currently available to schools.  These virtual learning 
environments (VLE’s) use web-based training modules that can be custom designed for 
groups or individuals.  A variety of tools and features such as video clips, discussion 
boards, and online journaling can be selected and used by individual teachers in a secure, 
online environment accessible at the person’s choice of time and place.   
26.  The questions that follow are designed to measure your perceptions about the use of 
a virtual learning environment (VLE) for teacher professional development. 
Please indicate the strength of your agreement or disagreement with each of the 
statements below. 
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I would find a VLE useful for professional 
development. ○ ○ ○ ○ ○ ○ ○ 
Using a VLE would enable me to accomplish 
professional development training more 
quickly. 

○ ○ ○ ○ ○ ○ ○ 

Using a VLE for professional development 
would increase my productivity in 
transferring knowledge to teaching practice. 

○ ○ ○ ○ ○ ○ ○ 

I believe that my interaction with a VLE 
would be clear and understandable. ○ ○ ○ ○ ○ ○ ○ 
It would be easy for me to become skillful at 
using a VLE. ○ ○ ○ ○ ○ ○ ○ 
I would find a VLE easy to use. ○ ○ ○ ○ ○ ○ ○ 
Learning to operate within a VLE would be 
easy for me. ○ ○ ○ ○ ○ ○ ○ 
People who influence my behavior think that 
I should use a VLE for professional 
development. 

○ ○ ○ ○ ○ ○ ○ 

People who are important to me think that I 
should use a VLE for professional 
development. 

○ ○ ○ ○ ○ ○ ○ 

I have the resources necessary to use a virtual 
learning environment. ○ ○ ○ ○ ○ ○ ○ 
I have the knowledge necessary to use a 
virtual learning environment. ○ ○ ○ ○ ○ ○ ○ 
The virtual learning environment will not be 
compatible with other professional 
development resources that I use. 

○ ○ ○ ○ ○ ○ ○ 
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*27.  Please choose one of the options below regarding participation in Phase II of this 
research study.  If you choose not to participate, you will be redirected to the end of the 
survey.  If you choose to volunteer, you will be directed to another one-question survey 
so that the confidentiality of your responses here will be maintained.   

o I would like to provide my name and contact information to volunteer for 
participation in Phase II of this research. 

o I do not want to participate in Phase II of this research. 

[If the participant volunteers to participate in an interview in question 27, he/she will see 
the following screen which is a separate one-question survey with no correlation to the 
previous questions.] 
 

Faculty Perceptions about Virtual Learning Environments 
for Professional Development  - Volunteer Form 

 
1.  Please provide your name and contact information in the boxes below if you would 
like to volunteer to participate in an interview during Phase II of this research study.  An 
information sheet about this portion of the research is available for printing. 
Name _________________________________________________________ 
Phone or email contact information __________________________________ 
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APPENDIX E 

Interview Questions 

Interview questions were focused on the framework of the Four Component Instructional 
Design Model (4C/ID), a model that instructional designers might use for situations 
where complex learning is involved and transfer to practice is a primary goal.  Within 
each one of the four components, a 2 x 2 matrix of differentiation options:  content, 
process, product, and environment were used to probe for understanding.  The graphics 
used during the interviews are shown in Appendix G. 
 
The model and the example of a possible learning task was briefly explained and the 
participant was given time to mentally process and ask questions before beginning the 
interview.  Answers from the researcher focused on how the parts of the model fit 
together with no comments oriented towards potential types of differentiation. 
 
 
1. What is your perception of the proposed Just-in-Time Information (for recurrent tasks) 

in the VLE module?  How do you believe it could be differentiated to correlate to your 
specific learning needs? 

 
2. What types of additional support do you believe you would need to accomplish the 

recurrent tasks in the Just-In-Time section of the VLE module? 
 
3. What is your perception of the proposed Part-task Practice section in the VLE module?  

How do you believe it could be differentiated to correlate to your specific learning 
needs? 

 
4. What types of additional support do you believe you would need to accomplish the 

Part-Task Practice section of the VLE module? 
 
5. What is your perception of the proposed Supportive Information (for non-recurrent 

tasks) in the VLE module?  How do you believe it could be differentiated to correlate 
to your specific learning needs? 

 
6. What types of additional support do you believe you would need to accomplish the 

non-recurrent tasks in the Supportive Information section of the VLE module? 
 
7. What is your perception of the proposed Learning Task in the VLE module?  How do 

you believe it could be differentiated to correlate to your specific learning needs? 
 
8. What types of additional support do you believe you would need to accomplish the 

task in the Learning Task section of the VLE module 
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APPENDIX F 

Instructional Design Model Graphics used During Interviews 

The following diagrams were used during the qualitative individual interviews.  

Diagram 1 was a general overview of the instructional design model to be used for 

designing the professional development program.  Diagrams 2 through 5 illustrated one 

of the four segments of the overall model and provided talking points for the four areas of 

possible differentiation:  Environment, Content, Process, and Product. 

 

 

Diagram 1.  Overview of Instructional Design Model. 
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Diagram 2.  Differentiation Possibilities for the Learning Task Component. 

 

Diagram 3. Differentiation Possibilities for the Supportive Information Component. 
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Diagram 4.  Differentiation Possibilities for the Just-In-Time Information Component. 

 

Diagram 5. Differentiation possibilities for the Part-Task Practice Component. 
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APPENDIX G 

Kolmogorov-Smirnov Test of Normality 

 
Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 

SE Median .250 25 .000 .871 25 .005 
Tech Skill Median .136 25 .200* .949 25 .233 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
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APPENDIX H 

Factor Analysis Results for CTIS Instrument 

 
Factor Analysis Results & Factor Loadings: 16 Items Matching CTIS Instrument Analysis (N = 
25) 

 Item Stem Loading 
Factor 1 (α = 
.99) 
Computer 
Technology 
Integration 
Survey (CTIS)  

3 I feel confident that I can successfully teach relevant 
subject content with appropriate use of technology. 

 
.963 

18 I feel confident that I can be responsive to students’ 
needs during computer use. 

.951 

2 I feel confident that I have the skills necessary to 
use the computer for instruction. 

.946 

1 I feel confident that I understand computer 
capabilities well enough to maximize them in my 
classroom. 

.941 

12 I feel confident I can regularly incorporate 
technology into my lessons, when appropriate to 
student learning. 

.939 

11 I feel confident I can provide individual feedback to 
students during technology use. 

.938 

5 I feel confident that I can use correct computer 
terminology when directing students’ computer use. 

 
.928 

10 I feel confident I can consistently use educational 
technology in effective ways. 

.927 

7 I feel confident I can effectively monitor students’ 
computer use for project development in my 
classroom. 

.916 

13 I feel confident about selecting appropriate 
technology for instruction based on curriculum 
standards. 

.897 

6 I feel confident I can help students when they have 
difficulty with the computer. 

.893 

9 I feel confident I can mentor students during 
technology use. 

.882 

8 I feel confident that I can motivate my students to 
participate in technology-based projects. 

.874 

16 I feel confident about using technology resources 
(such as spreadsheets, electronic portfolios, etc.) to 
collect and analyze data from student tests and 
products to improve instructional practices. 

.858 

4 I feel confident in my ability to evaluate software 
for teaching and learning. 

.848 

14 I feel confident about assigning and grading 
technology-based projects. 

.800 

Factor Analysis Results and Factor Loadings for 21 Items in the Initial CTIS Instrument Analysis 
(N = 25) 
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 Item Stem L 
Factor 1  
(α = .99) 
Computer 
Technology 
Integration 
Survey 
(CTIS)  

19 I feel confident that, as time goes by, my ability to address my 
students’ technology needs will continue to improve. 

.965 

17 I feel confident that I will be comfortable using technology in my 
teaching. 

.951 

18 I feel confident that I can be responsive to students’ needs during 
computer use. 

.950 

20 I feel confident that I can develop creative ways to cope with system 
constraints (such as budget cuts on technology facilities) and continue 
to teach effectively with technology. 

.950 

12 I feel confident I can regularly incorporate technology into my 
lessons, when appropriate to student learning. 

.939 

3 I feel confident that I can successfully teach relevant subject content 
with appropriate use of technology. 

 
.938 

21 I feel confident that I can carry out technology-based projects even 
when I am opposed by skeptical colleagues. 

.937 

2 I feel confident that I have the skills necessary to use the computer 
for instruction. 

.937 

11 I feel confident I can provide individual feedback to students during 
technology use. 

.935 

10 I feel confident I can consistently use educational technology in 
effective ways. 

.932 

1 I feel confident that I understand computer capabilities well enough 
to maximize them in my classroom. 

.931 

5 I feel confident that I can use correct computer terminology when 
directing students’ computer use. 

 
.917 

13 I feel confident about selecting appropriate technology for instruction 
based on curriculum standards. 

.914 

15 I feel confident about keeping curricular goals and technology uses in 
mind when selecting an ideal way to assess student learning. 

.907 

7 I feel confident I can effectively monitor students’ computer use for 
project development in my classroom. 

.906 

9 I feel confident I can mentor students during technology use. .894 
6 I feel confident I can help students when they have difficulty with the 

computer. 
.893 

8 I feel confident that I can motivate my students to participate in 
technology-based projects. 

.882 

16 I feel confident about using technology resources (such as 
spreadsheets, electronic portfolios, etc.) to collect and analyze data 
from student tests and products to improve instructional practices. 

.877 

4 I feel confident in my ability to evaluate software for teaching and 
learning. 

.845 

14 I feel confident about assigning and grading technology-based 
projects. 

.819 

Cells shaded gray:  items attributed to “external influences “ in original instrument validation. 
 




