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Abstract 

Because leaders influence teachers’ pedagogical development, a team of administrative and 

technological leaders participated in a community of practice (CoP) at an international school in 

the Netherlands. The purpose was to align thinking, craft a shared technology integration (TI) 

vision, and develop expectations for teachers to integrate technology into their pedagogy. 

Although the needs assessment started before the pandemic, the timing coincided with COVID-

19 and the world’s emergency reaction to teaching online. The needs assessment in 2018 was 

measured using the Levels of Technology Innovation Digital Age Survey for Leaders and an 

adapted version of Principals and Teachers Perceptions of Technology Integration. The results 

revealed that 37 school leaders valued TI for its potential to enhance instruction. However, the 

school did not share a common understanding, vision, or expectation of TI across the elementary, 

middle, and high schools. An intervention program for administrative and technology leaders 

was initiated in April of 2021. Using a leader’s CoP framework, 11 participants experienced 

professional learning to negotiate and craft a shared TI vision. Seven of the 11 leaders 

participated in seven or more sessions. Participants benefited from leveraging pedagogical and 

technology expertise to shape understanding, craft the shared vision, and develop expectations 

for the CoP to continue with teacher members. During and after the CoP, leaders began applying 

the knowledge and initiatives, reflecting the shared vision throughout the school. 

Keywords: technology leaders, principals and technology integration, community of 

practice, technology integration shared vision, situated learning, technology leaders’ impact on 

teaching 
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Chapter 1: Technology Integration Leadership: Perceptions, Values, and Barriers 

An increase in expectations for teachers to integrate technology to support teaching and 

learning occurred on a global scale in February of 2020 with the Coronavirus (COVID-19) 

pandemic. The virus forced unprecedented closures of schools worldwide as individuals isolated 

themselves indoors and practiced social distancing outdoors. Schools responded to the global 

emergency by delivering instruction synchronously and online (Bozkurt & Sharma, 2020). The 

call for teachers around the globe to transition from face-to-face instruction to online learning 

revealed gaps in online infrastructure, equity of tools and resources, and teachers' preparedness 

to integrate technology to support teaching and learning (Zhang et al., 2020).  

Equally, the demand for school leaders to coordinate and orchestrate online teaching and 

learning revealed the necessity for school leaders to prioritize technology integration, provide 

support, and establish just-in-time schoolwide expectations for technology integration (Gonzales 

& Jackson, 2020). Although some focused on the deficits of the online learning experience 

(Ferdig et al., 2020), others consider it the necessary catalyst for teachers to discover, learn, and 

transfer new technology skills from the online environment back to face-to-face instruction 

(Organisation for Economic Co-operation and Development [OECD], 2020). COVID-19 plays a 

significant role in the chronology of this research, as the needs assessment was taken more than a 

year before COVID-19, and the intervention occurred a year into the pandemic. The pandemic's 

role in increasing the demand to develop technology integration in schools. 

Statement of Problem 

Decades after the advent of computers to support education, effective technology 

integration remains a challenge (Raman & Thannimalai, 2019) and is inconsistent and limited in 

many schools (Davies & West, 2014; Okojie et al., 2006; Tondeur et al., 2017). School 
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leadership does not often provide the necessary support, value, or vision to promote and 

encourage teachers to integrate technology effectively to enhance pedagogy (Ertmer et al., 2012; 

Raman & Thannimalai, 2019). As a result, teachers' inabilities to identify and integrate the best 

tools and strategies to enrich teaching and learning with technology go unaddressed (Ertmer & 

Ottenbreit-Leftwich, 2010; Gomendio, 2017; Uslu, 2018).  

Some factors that contribute to ineffective integration include inconsistencies in defining 

technology integration (Davies, 2011; Davies & West, 2014; de Koster et al., 2017); limited 

professional development (Bailey, 1995; Ottenbreit-Leftwich et al., 2020; U.S. Department of 

Education [DOE], 2017); and unestablished or ambiguous vision by school leadership 

(International Society of Technology in Education [ISTE], 2021; U.S. Congress Office of 

Technology Assessment [OTA], 1995; U.S. DOE, 2017). Additional prohibiting factors include 

the absence of school leaders modeling technology integration (Chang, 2012; ISTE, 2021; 

Machado & Chung, 2015), disagreement of the value-added from technology integration 

(Schrum et al., 2011), and the inability to measure how technology integration successfully 

supports pedagogy (Bebell et al., 2004; Gonzales & Jackson, 2020).  

The perceptions and actions of leadership directly influence teachers' perceptions 

(Thannimalai & Raman, 2018a, 2018b). As a result, teachers' perceptions influence their self-

efficacy to use technology in the classroom (Paulus et al., 2020; P. L. Rogers, 2000). If 

technology is not used effectively to support pedagogy in the classroom (Davies & West, 2014; 

Okojie et al., 2006; Tondeur et al., 2017), students may be in jeopardy of developing 

competencies necessary to live and work in a connected 21st-century world (ISTE, 2016). 

Future-ready students can be described as fluent in life and career skills, learning and innovation 

skills, information media, and technology skills (Battelle for Kids, 2019). Future-ready students 
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should be able to adapt to and apply fast-changing life and career skills. Additionally, they 

should be ready to apply creativity, communication, and critical thinking to life and constantly 

changing workplaces and choose and apply adequate technology tools to contribute to the 

development of a better world (Battelle for Kids, 2019; ISTE, 2016). In effect, leadership's 

advocacy, vision, and expressed expectations for technology integration in the classroom can 

contribute to developing 21st-century competencies necessary for students to be future-ready 

(Battelle for Kids, 2019; ISTE, 2021; U.S. DOE, 2017). 

Purpose 

School leaders influence teachers’ pedagogy and efficacy, contributing to students' 21st-

century competencies (Abdullah et al., 2020; Battelle for Kids, 2019; ISTE, 2021). This study 

focused on how professional learning facilitates school leaders to develop a common 

understanding of technology integration at the International School of the Netherlands (ISN) and 

craft a schoolwide technology integration shared vision. Further, the research examines how the 

shared vision contributes to developing technology integration expectations for teachers in the 

classroom. Effective technology integration requires more than just technology tools (Diaz & 

Bontenbal, 2000; U.S. DOE, 2017; Uslu, 2018). It also requires professional learning and a 

shared technology integration vision outlined by leadership and supported by the school 

community (Gonzales & Jackson, 2020; ISTE, 2021; Machado & Chung, 2015; U.S. DOE, 

2017). The school environment and leaderships' encouragement or discouragement regarding 

technology integration can affect how teachers use technology in the classroom (Drossel et al., 

2017; Liu et al., 2016; Petko et al., 2018). The support, vision, and expressed expectations from 

leaders can further contribute to technology integration to support teaching and learning in the 

classroom (Battelle for Kids, 2019; ISTE, 2021; U.S. DOE, 2017). These can directly contribute 
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to developing 21st-century competencies necessary for students to be future-ready (Battelle for 

Kids, 2019; ISTE, 2021; U.S. DOE, 2017). The following sections unpack the history of 

technology integration, the relevance of leaders, and professional learning as primary factors of 

the study.  

History of Technology Integration 

The impetus to understand technology, and its place in education, can be traced back 

throughout history. Some earlier technology applications in schools explored how radio and film 

could contribute to learning (Saettler, 2004). Additionally, Skinner's introduction of the teaching 

machine in 1953, which used behaviorist approaches to practice rote learning, introduced new 

ways of thinking about how technology could contribute to teaching and learning (Saettler, 

2004). In the 80s, a government publication declared a need for change to our education system: 

A Nation at Risk: The Imperative for Educational Reform (ANR; National Commission on 

Excellence in Education, 1983). The report describes American society's perspective on 

education, torn between frustration and hope (Goldberg & Harvey, 1983) as it outlines how 

Scholastic Aptitude Test scores steadily declined from 1963 to 1980, U.S. students ranked last 

among comparable countries on 19 achievement assessments, and that 23 million adults, 13% of 

teenagers, and 40% of minority teenagers were illiterate (Goldberg & Harvey, 1983). America 

was no longer leading the world in science, commerce, industry, and technology (Goldberg & 

Harvey, 1983). This revelation coincided with the workforce's emerging need for technological 

skills and predictions of millions of jobs catering to laser technology and robotics by the 21st 

century (Goldberg & Harvey, 1983). To provide education reform that equipped students with 

sufficient technological skills, the National Commission on Excellence in Education (1983), as 

the authoring committee of ANR, recommended all high schools in the United States offer a half 
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year of computer science with the expectation that all graduates: "(a) understand the computer as 

an information, computation, and communication device; (b) use the computer in the study of the 

other basics and for personal and work-related purposes; and (c) understand the world of 

computers, electronics, and related technologies" (Goldberg & Harvey, 1983, p. 23). With this 

push to improve student achievement by introducing computer science, the U.S. hoped to regain 

a global economic advantage (Bozkurt & Sharma, 2020).  

The National Center for Education Statistics (NCES, 2009) recorded that the response to 

ANR in the late 1980s and early 1990s resulted in increased computers and accessibility to the 

Internet in classrooms across the country. The number of machines present in each classroom 

increased by 33% (over eight years), and 60% to 80% of schools (dependent on the income of 

the schools' attendees) were connected to the Internet (NCES, 2009). With a noticeable increase 

in resources allocated to many, though not all schools, the nation's focus and expectations shifted 

to performance.  

In a federal push to improve student achievement, the United States government issued 

the No Child Left Behind Act of 2001 (NCLB, 2002; U.S. DOE, 2001). Title II, Part D (NCLB, 

2002) of the Act aspired to progress beyond computer science classes and focus more on "[using] 

the computer in the study of the other basics and for personal and work-related purposes" 

(Goldberg & Harvey, 1983, p. 23) to improve student achievement through technology in 

elementary and middle school (NCLB, 2002). The technology goals outlined by NCLB (2002) 

were general, with little clarification. They called for all students to be technologically literate by 

grade eight, encourage effective technology integration amongst teachers, and provide necessary 

professional development to use technology in the classroom (NCLB, 2002). However, the 
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increased number of computers were not widely used or integrated with instruction (Lim & Chai, 

2008).  

Researchers showed that the introduction of computers to the classroom did not improve 

teaching in schools (Lim & Chai, 2008; Rutherford, 2004), nor did they increase students' 

standardized test scores (Sawyer, 2016). The ineffectiveness of computers in the classroom may 

be attributed to some teachers only using them as centers for supplemental learning (Sawyer, 

2016). By 2000, only 44% of teachers used technology for instruction nationwide, 42% used 

technology for applications, and 12% used computers to practice drills (NCES, 2009). However, 

Cuban et al. (2001) argued that half of all teachers did not use technology, and less than 20% 

used technology several times a week. Conversely, Green (2001) and Jacobsen (2000) noted an 

increased enthusiasm to use technology in higher education. This process may be partially 

attributed to the conflicting variations of the term "computer use." As the definitions of computer 

use fluctuated, so did the percentage of teacher usage (Bebell et al., 2004). Additionally, Green 

(2001) and Jacobsen (2000) focused only on higher education, which evaluated computer use 

differently than public K-12 schools.  

Teachers' and leaders' slow adoption of computers may also be linked to its premature 

introduction to schools without an accompanying strategic educational plan, leaving many 

teachers without the skills to incorporate the technological tools into their lessons (ISTE, 2020; 

U.S. OTA, 1995; U.S. DOE, 2001). Using technology to improve education requires more than 

knowing hardware and software (Diaz & Bontenbal, 2000; U.S. DOE, 2017; Uslu, 2018). It also 

requires a shared vision for the school outlined by leadership and supported by stakeholders 

(Gonzales & Jackson, 2020; ISTE, 2021; Machado & Chung, 2015; U.S. DOE, 2017). Vision is 

instrumental in shaping professional learning for teachers (Gonzales & Jackson, 2020; ISTE, 
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2021; Bauserman et al., 2014; Raman & Thannimalai, 2019), establishing an effective and 

sustainable technology integration program (Moos et al., 2008), and generating a communal 

purpose toward a common goal (Doyle, 2004). The nation focused on what technology should be 

taught in school, lacking a vision or strategic plan for educational technology (ISTE, 2020; U.S. 

OTA, 1995; U.S. DOE, 2017). Meanwhile, little attention was dedicated to how and why 

technology should be used in schools (Carr et al., 1998; Mishra & Koehler, 2006). As a result, 

teachers lacked the pedagogical skills to identify the necessary tools to address the challenges of 

instruction (Okojie et al., 2006; U.S. DOE, 2017). 

Technology has not created the anticipated shift in education as quickly or dramatically 

as hoped (Ginsberg & McCormick, 1998; Mishra & Koehler, 2006). Contributing factors may 

include misconceptions of technology integration (Davies, 2011; Davies & West, 2014; de 

Koster et al., 2017); limited or misdirected professional development (Bailey, 1995; Ottenbreit-

Leftwich et al., 2020); an unestablished or ambiguous vision by school leadership (ISTE, 2021; 

U.S. OTA, 1995; U.S. DOE, 2017); absence of school leaders modeling technology integration 

(Chang, 2012; ISTE, 2021; Machado & Chung, 2015); lack of agreement of the value-added 

from technology integration (Schrum et al., 2011); inability to assess the degree in which 

technology supports pedagogy (Bebell et al., 2004). When referring to technology integration, 

the focus has often been on the technology tools themselves (ISTE, 2020; U.S. OTA, 1995; U.S. 

DOE, 2001). Technology should not be applied in isolation but should be integrated into the 

teaching and learning process, including identifying objectives, delivering instruction, evaluating 

comprehension, and providing feedback (Gonzales & Jackson, 2020; Okojie et al., 2006; U.S. 

DOE, 2017).  
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Defining Technology Integration 

Technology integration is a broad term defined in many different ways (de Koster et al., 

2017). Davies (2011) and de Koster et al. (2017) noted some misconceptions about technology 

integration, such as the assumption that the frequency of usage was an accurate measure of 

technology integration. The confusion around the terminology may derive from the fact that 

technology usage was the focus of ANR's requirement for students to "use the computer" 

(Goldberg & Harvey, 1983, p. 23), as opposed to integrating the technology for learning. A few 

years later, the nation's first large-scale longitudinal educational technology assessments 

conducted in 1986, 1988, and 1995 by the OTA (Bebell et al., 2004) focused on measuring 

computer use. The term "computer using teacher" evolved from a teacher who occasionally used 

computers with their classes to teachers who used technology for the Internet to create lessons 

and engage students (International Association for the Evaluation of Educational Achievement, 

1992, as cited in Becker & Riel, 1999).  

Additionally, the term usage has been used interchangeably with technology integration. 

In an online study investigating the training of 398 public and private school principals, Dawson 

and Rakes (2003) found that measuring technology integration "was derived by … Integration 

and use (the pattern of student and teacher technology use in the majority of classrooms in a 

school)” (p. 33). R. E. Anderson and Dexter (2005) later refined the topic by revealing that it is 

more than the act of using technology; it is the ability to integrate technology into the curriculum 

and teaching practices, suggesting that computers should be a part of the curriculum and teaching 

practices. Inan and Lowther's (2009) definition expanded on the terminology further by 

identifying that technology integration, which includes technology usage, is when technology 

complements and supports any phase of instruction. ISTE's Standards for Students displayed a 
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similar progression of evolution. Their initial focus shifted from how to use the technology 

(ISTE, 2018) to how technology can best support learning (ISTE, 2016) to how technology can 

transform learning (ISTE, 2016). The elusiveness of a consistent definition of technology 

integration (Bebell et al., 2004; Kaya & Adiguzel, 2021) has elicited a need for a common 

understanding. Until there is a unified definition or theory in which all teachers and researchers 

can communicate about technology integration, there will continue to be discourse and confusion 

around the subject (Chang, 2012; Perla et al., 2013).  

This researcher refers to Mishra and Koehler's (2006) technological, pedagogical, 

content, knowledge (TPACK) definition for technology integration. Introduced in 2006 as an 

expansion of Shulman’s (1987) pedagogical content knowledge (PCK) framework, the TPACK 

definition focuses on the knowledge and ability to identify and utilize technology tools that best 

support the myriad pedagogical styles used in each content area (Durak`, 2019; Graziano et al., 

2017; Koehler et al., 2013; Mishra & Koehler, 2006; Tseng et al., 2020; Uslu, 2018). The 

definition focuses on technology's contribution to the educational process by indicating that 

combining the three domains produce the insight and skills necessary to effectively integrate 

technology to complement teaching (Durak, 2019; Koehler et al., 2013). It refers to integrated 

technology as a balance created when technology, pedagogy, and content knowledge are 

interdependent (Figure 1.1), complementing one another to enhance and enrich teaching and 

learning (Durak, 2019; Koehler et al., 2013; Mishra & Koehler, 2006).  
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Figure 1.1 
 
Technological Pedagogical Content Knowledge Model  

 

Note. Adapted from “Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge,” by P. Mishra and M. J. Koehler, 2006, Teachers College Record, 108(6), Art. 1017 
(https://www.learntechlib.org/p/99246/?nl=1). Copyright 2006 by Teachers College Record. 

Unpacking Technological Pedagogical Content Knowledge Model  

Traditionally, teacher training has focused on what teachers know (content) and teaching 

and practicing it (pedagogy). Initially handled as isolated topics, teacher colleges focused on 

mastery of content and the training of how to impart that knowledge to students separately 

(Shulman, 1987; Veal & MaKinster, 1999). The perspective of these as isolated entities is 

mirrored in the recommendations from the Nation at Risk's search for competent teachers or with 

mastery of a content area (Goldberg & Harvey, 1983). However, Shulman (1987) proposed 

merging pedagogical knowledge and content knowledge to create PCK would develop a unique, 

dynamic knowledge, depending on the context and the individual.  

https://www.learntechlib.org/p/99246/?nl=1
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Recognizing that quality teaching depends on the ability to understand how technology 

interacts with pedagogy and content (Hughes, 2005; Keating & Evans, 2001; Lundeberg et al., 

2003), Mishra and Koehler (2006) conducted a five-year study using a methodology called 

design experiments to observe and develop a framework around how teachers develop effective, 

balanced ways for technology to support teaching and learning. The design experiments were 

conducted with three separate graduate-level technology classes for teachers. The classes were 

reformatted from traditional lecture classes to interdisciplinary, hands-on, project-based courses, 

which required students to rely on each area of the TPACK model in order to complete the 

course (Mishra & Koehler, 2006). The study's findings identify that complex, hands-on project-

based activities contribute to developing TPCK, which develops skills needed to integrate 

technology to complement teaching effectively.  

As technology has evolved into a prominent education tool, Mishra and Koehler (2006) 

recognized its potential as a new knowledge base. They reason that, like pedagogy, technology's 

context and tools are dynamic and constantly changing (Durak, 2019; Koehler et al., 2013; 

Mishra & Koehler, 2006). It requires an ability to evaluate the scenario, user, and environment to 

adapt the appropriate tool to the delivered content (Durak, 2019; Koehler et al., 2013; Mishra & 

Koehler, 2006). When added to Shulman's (1986) PCK model, technology merges the three 

concepts into an interdependent triad that outlines parameters for good teaching and defines the 

essence of technology integration. TPACK requires a complex set of skills that can adjust to all 

the concepts and context dynamics to produce a balanced approach that best suits the given 

situation (Durak, 2019; Koehler et al., 2013; Mishra & Koehler, 2006). One should understand 

prominent learning theories—behaviorist, cognitive, and constructivist—and their contributions 
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to education to understand the significance of TPACK and its placement in the learning 

continuum.  

The Continuum of Learning Theories in Educational Technology 

As an educator, one should be well-versed in multiple learning theories, providing a wide 

selection of options to make knowledgeable decisions during lesson design (Ertmer & Newby, 

2013, 2017). Just as the knowledge of the theories motivates and influences the best strategies in 

a given scenario (Ertmer & Newby, 2013, 2017), it may also categorize the continuum of how 

technology supports pedagogy and content; knowledge is dependent on instructor, content, and 

context. This section provides a brief overview of the learning theories, typical instructional 

methods indicative of the theoretical approach, and sample technological solutions used to 

support each instructional method's pedagogy and content knowledge. 

Behaviorist Theory 

Behaviorist theorists focus on people's behavior and how observable change develops in 

response to external stimuli (Ertmer & Newby, 2013, 2017). Each person's brain begins as a 

blank slate (Sawyer, 2016). Instructors ascertain the students' readiness for information and 

provide them with prompts and expected behavioral responses to each prompt (Ertmer & Newby, 

2013, 2017). Based on reinforcement of the response to cues, the learner understands how the 

stimuli match with appropriate responses (Ertmer & Newby, 2013, 2017). Introduced in the early 

1900s, behaviorism, which is key to the early stages of learning, primarily focuses on basic recall 

of information, defining concepts, and executing tasks. Nevertheless, it typically does not foster 

higher-level thinking skills (Ertmer & Newby, 2013, 2017).  

In the 1950s, the behaviorist B. F. Skinner introduced his teaching machine, giving way 

to educational software in the 1960s (Sawyer, 2016). Basic rudimentary computer practices such 
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as keyboarding, repetitive skill-based applications, and some digital games are examples of 

behaviorist technology applications. Zhao and Frank's (2003) survey of 19 Midwestern 

elementary schools revealed that 45% of the teachers used computers weekly for keyboarding 

practice, and 29% used computers weekly for content drill and practice. 

Cognitive Theory 

Whereas behaviorism focuses on repetitive practices of developing skills, pedagogical 

knowledge requires that teachers understand students' zones of proximal development, their 

current zone of understanding, and how they learn through interactive play and engagement 

(Vygotsky, 1978) so that information delivery is geared to each individual. As such, teachers' 

pedagogical knowledge is reliant on understanding the social cognitive development of students 

(Koehler et al., 2013; Mishra & Koehler, 2006). Cognitive theory and perceptions focus on the 

processes of how people obtain, encode, store, and retrieve knowledge (Ertmer & Newby, 2013, 

2017). Gaining popularity in the late 1950s, it became an alternative perspective to the pre-

existing behaviorist theory, which believes that learning is accomplished by one's ability to react 

to environmental cues. Ertmer and Newby (2017) associated cognitive theory with Plato's (c. 

427-347 B.C.) rationalist theory, indicating that learning is discovering what is already stored in 

one's memory.  

Cognitive theorists perceive learning as an internal process when new stimuli introduced 

to a person's senses (e.g., sight, smell, and auditory) are perceived within milliseconds and 

transferred to short-term memory or working memory (WM; Schunk, 2012). Once in WM, long-

term memory enlists knowledge connected to the information for permanent storage until it is 

ready to be retrieved (Schunk, 2012). The cognitivist theorist focuses on how the learner 

develops the knowledge they obtain. In contrast to behaviorism, where learners receive 
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information, cognitivism believes that learners are active participants in their learning. 

Instructors utilizing cognitive approaches incorporate instructional explanations, demonstrations, 

and illustrations to introduce complex learning and problem-solving in a meaningful and 

organized manner (Ertmer & Newby, 2013, 2017). In the late 1980s, software, such as 

PowerPoint and Hyperstudio, was introduced and delivered lessons with illustrations in a 

sequential organized manner. Integration methods that support cognitive approaches include 

infographics, mind maps, presentation software, tables, and charts.  

Constructivist Theory 

Constructivist learning theory posits that learning is developed through an active process 

where each learner's reality is shaped by their perceptions of experiences in their environment 

(Ertmer & Newby, 2013, 2017). Participants in the constructivist process create meaning from 

purposeful experiences in multiple environments, focusing on developing learners who can apply 

creative solutions to new problems by repurposing prior content (Ertmer & Newby, 2013, 2017). 

Instructors incorporating constructivist approaches facilitate the development of advanced 

knowledge in non-prescriptive, real-world environments. For learning to be successful, 

meaningful, and sustainable, it must occur through engagement, incorporating content, and 

considering context (J. S. Brown et al., 1988; P. C. Brown et al., 2014; Gee, 2008). 

Technological approaches most appropriate for constructivists are too varied to foresee, requiring 

instructors to rely on the flexible use of previous technology integration experiences. Utilizing 

constructivist approaches supports students who can effectively evaluate their situation and 

contexts then choose and apply the appropriate technological tools to solve the problem (ISTE, 

2021). Engaging in the creation of authentic products, which solve complex problems, 

contributes to teachers' instruction and lifelong learning by continuously facilitating new 
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contexts in which to merge technology, pedagogy, and content knowledge (Koehler et al., 2013; 

Mishra & Koehler, 2006). 

Just as the learning theories represent a continuum of learning, the tools and 

methodologies also support each theory. Each is beneficial depending on the context of the 

situation. Teachers need to be well-versed in multiple teaching theories to strategize 

pedagogically (Ertmer & Newby, 2013, 2017). They also need to ascertain which technological 

tools support each scenario related to its subject, students, and context (ISTE, 2016). 

Ecological Systems Theory Framework 

Technology integration's interdependence with content and pedagogy requires a 

framework that examines the situation through multiple lenses and addresses its multifaceted 

needs. Zhao and Frank (2003) suggested Bronfenbrenner's (1979) ecological systems theory as a 

framework capable of explaining complex situations where the stakeholders and their 

environment rely upon internal and external factors for sustainability. 

Bronfenbrenner (1979) introduced ecological systems theory in the 1970s and viewed the 

interconnected exchanges, and influences systems and communities have on individuals. Figure 

1.2 depicts five concentric circles representing multiple systems and their interconnectedness, 

where the center circle, the microsystem, represents the most basic and intimate relationships 

between individuals. Each larger circle, mesosystem, exosystem, macrosystem, and 

chronosystem, encapsulates the smaller circles representing how interactions, relationships 

among the greater community, and over time within the ecosystem play a role in development. 
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Figure 1.2 
 
Ecological Nested System Model 

 

Note. Adapted from The ecology of human development: Experiments by nature and design, by 
U. Bronfenbrenner, 1979, Harvard University Press. Copyright 1979 by Harvard University 
Press. In public domain. 

The microsystem is the smallest and most basic system of the ecosystem, representing the 

daily and most frequent interactions amongst two inhabitants (Bronfenbrenner, 1979). The next 

more extensive system is the mesosystem, representing the intermingling of microsystems 

(Bronfenbrenner, 1979). The following successive system is the exosystem, where typically, one 

of the participants from the microsystem does not interact with the new entity in the exosystem. 

Nevertheless, the decisions made within an exosystem will impact the participants of the 

microsystem (Bronfenbrenner, 1979). The macrosystem is the most extensive encompassing 

system that typically represents the societal culture of the ecosystem (Bronfenbrenner, 1979). An 

authoritative body or government policies often depict this. The final system in the ecology is the 

chronosystem which is viewed as a dynamic system that spans and interacts with all systems 
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equally. Common examples of the chronosystem are time and the experiences which occur over 

time. Because time affects every system and subsystem equally, it can span across the entire 

ecosystem. Utilizing the ecological systems framework contributes to examining the multiple 

influences affecting technology integration in the school system. 

Zhao and Frank (2003) examined technology integration through the lens of 

Bronfenbrenner's ecological framework (Figure 1.3) to identify how various internal and external 

influences prohibit effective technology integration. They conducted a mixed-methods study to 

examine the ecological influences on technology integration challenges using the ecological 

systems theory framework (Zhao & Frank, 2003). The study occurred in four school districts in 

one Midwestern state. The researchers surveyed all staff and interviewed administrators and 

technology staff at 19 schools resulting in a 92% participation rate. Additionally, the researchers 

conducted observations and interviews of staff from one select school. Their instrument was a 

33-question survey for every staff member in each school, which included Likert scale questions, 

multiple-choice, and fill-in-the-blank questions; a semi-structured survey for all principals, 

technology directors, and limited staff; and classroom observations, which were conducted at one 

school. Their findings revealed that the technologies most frequently used in the schools were 

telephones (97.2% weekly-daily use), email (90.2% weekly-daily use), and computers in the 

classroom (90% weekly-daily use). In response to how teachers used computers at school, most 

responses were to prepare lessons (57.9% weekly-daily use) or communicate with parents 

(53.6% weekly-daily use). In contrast, the least frequent use was activities that involved 

engaging students with the computers.  

Similarly, Shapley et al. (2009) conducted three years of research, finding that 1,713 

teachers stated they primarily used technologies for personal and professional productivity to 
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perform administrative tasks and prepare lessons. This study revealed that teachers opted to use 

computers to make their daily tasks more convenient, such as record-keeping and preparing 

lessons. Additionally, it revealed that teachers focused more on using the computer for personal 

purposes within the microsystem. In contrast, when the teachers worked with students within the 

broader ecosystem, they found that teachers focused on using the device for student-centered 

purposes. Furthermore, it revealed that teachers successfully overcame efficacy barriers by 

working with their peers within their mesosystem. Specifically, their peers were most influential 

in inspiring technology integration growth. The study's findings suggest that the framework 

successfully revealed the dynamics of the ecological impacts on technology integration factors. 

In their study to analyze the accuracy of technology integration barriers within the 

ecological systems theory framework, Zhao and Frank (2003) argued that within the school 

ecosystem, computers were not inanimate objects but were considered living organisms of the 

ecosystem. Zhao and Frank justified the connection by indicating that computers were in 

constant motion as a population in schools. They experienced growth, death, and replenishment; 

they were replaced with newer, faster, and smarter computers (Zhao & Frank, 2003). In other 

words, like people, computers and other technological devices come and go. Their populations 

are dependent on electricity, bandwidth, and optimal environmental conditions. In this symbiotic 

relationship, the community depends on computers for the Internet, communication, and to 

complete work and home tasks. Integration represents one type of relationship that can occur 

between teachers and their computers in the ecosystem model. It can strengthen or disrupt the 

balance between teachers and computers once introduced into the school ecosystem. The 

integration characteristics and whether they are a detrimental or a supportive interplay between 
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the teacher, the technology (Zhao & Frank, 2003), the content, and the pedagogy will determine 

if it remains in the ecosystem. 

In the context of technology integration, the close and daily relationship of the 

microsystem is represented by the teachers and their technology devices. This instrument is 

frequently used to prepare for lessons and communicate with colleagues, students, and parents 

(Zhao & Frank, 2003). The mesosystem influences the teacher and their acceptance of their 

technological device, as apparent when teachers attend meetings and exchange new ways to 

utilize their computers. The mesosystem and the microsystem are both influenced by the 

exosystem, which can be represented as directives from leadership concerning the use of 

technology. The school environment and leaderships' encouragement or discouragement 

regarding technology integration can affect how teachers use technology in the classroom 

(Drossel et al., 2017; Liu et al., 2016; Petko et al., 2018). In their seven-year longitudinal study, 

which included hour-long interviews with 19 teachers and 14 principals, Peled et al. (2011) 

found that most teachers under the guidance of principals who highly advocate for, and support 

technology, improve their technology standards and abilities. Whereas teachers influenced by 

technology-resistant principals, mostly all (except for one who showed no change) decreased 

their implementation of tech in the classroom.  

However, principals' directives may be influenced by decisions made by the school 

district. The macrosystem represents the initiatives of school districts and politics (Zhao & 

Frank, 2003), such as government policies that mandated that all students be technologically 

literate by eighth grade. In this case, the chronosystem affects every level of the ecosystem, best 

illustrated by how perceptions of educational technology integration evolve (Zhao & Frank, 

2003). 
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Figure 1.3 
 
Nested System Portraying Technology and Teachers in the School Environment 

 

Note. Adapted from “Factors Affecting Technology Uses in Schools: An Ecological 
Perspective,” by Y. Zhao and K. A. Frank, 2003, American Educational Research Journal, 
40(4), pp. 807-840 (https://doi.org/10.3102/00028312040004807). Copyright 2003 by American 
Educational Research Journal. In public domain. 

Review of Literature 

Multiple salient underlying factors contribute to the ineffective application of technology 

to support pedagogy in the classroom. Some of these factors include misconceptions of how 

technology integration is defined (Davies, 2011; Davies & West, 2014; de Koster et al., 2017); 

limited professional development (Bailey, 1995; Ottenbreit-Leftwich et al., 2020; U.S. DOE, 

2017); absence of leadership guidance and support with technology integration (Chang, 2012; 

ISTE, 2021; Machado & Chung, 2015); lack of clarity and purpose (ISTE, 2021; Gonzales & 

Jackson, 2020; Machado & Chung, 2015; U.S. OTA, 1995; U.S. DOE, 2001, 2017); 

https://doi.org/10.3102/00028312040004807
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disagreement of the value-added from technology integration (Schrum et al., 2011); and the 

inability to assess the degree to which technology supports pedagogy (Bebell et al., 2004; 

Gonzales & Jackson, 2020). However, because of leaderships' substantial influence on teachers' 

performance, the purpose of this research will focus on school leaders and the roles in which 

leaders contribute to the ineffective application of technology to support pedagogy. In the 

context of this research, school leaders are operationalized as principals, assistant principals, 

department, or grade level leaders.  

The perceptions and actions of leadership directly influence teachers' perceptions, and as 

a result, teachers' perceptions affect their lessons in the classroom (P. L. Rogers, 2000; Raman & 

Thannimalai, 2019). A principal's ability to advise, communicate, and model technology 

integration in the classroom provides them with the first-hand knowledge necessary to 

communicate vision, provide support and demonstrate value (Bailey, 1995; ISTE, 2021; 

Machado & Chung, 2015; Raman & Thannimalai, 2019). When there is no vision or support, 

teachers become discouraged and resist exploring technology (Ertmer et al., 2012; ISTE, 2021; 

U.S. DOE, 2017). This process, in turn, directly affects the degree of technology integration in 

the classroom. To this end, the exosystem of leaderships' vision, value, and support of 

technology integration, and its impact on the microsystem of teachers and their relationship with 

computers, will be examined as three related constructs.  

Teachers: Barriers, Efficacy, and Value Barriers 

As technology has changed over time, so have teachers' perceived barriers to integrating 

technology. In their qualitative study to understand seven elementary teachers' values and beliefs 

about technology in the classroom, Ertmer et al. (1999) adapted a theory introduced by Brickner 

(1995), who categorized extrinsic and intrinsic influences as first- and second-order barriers of 
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change. Ertmer et al. (1999) modified the theory to address first and second-order barriers to 

integrating technology (Table 1.1). Later, Burden and Hopkins (2017) applied the same theory to 

140 pre-service teachers' barriers to using tablet devices and found similar intrinsic and extrinsic 

results to Ertmer et al. (1999). 

First-order barriers consist of external obstacles encountered within the mesosystem 

through the macrosystem. These barriers are out of the teacher's control, such as accessibility to 

resources, administrator support, and professional development (Ertmer et al., 1999). Second-

order barriers consist of internal challenges occurring in the microsystem, such as efficacy and 

the teacher's perceived values of technology's contribution to teaching and learning (Ertmer et 

al., 1999). A review of the literature expands on how various research has explored barriers and 

categorized them. 

Using the first and second-order findings (Ertmer et al., 1999) as a base, other researchers 

(Hechter & Vermette, 2013; Hew & Brush, 2006) tested and explored other factors which could 

be categorized as first or second-order hurdles. Hew and Brush (2006) analyzed 48 empirical 

studies conducted between 1995 to 2006 from peer-reviewed journals, research reports, and 

conference presentations. The findings determined four first-order barriers: resources, institution, 

subject culture, and assessment; and two second-order barriers: teacher self-beliefs and 

knowledge skills. Several years later, Hechter and Vermette (2013) surveyed 430 K-12 teachers 

in a mixed-methods research study to identify perceived barriers. They determined four first-

order barriers: resources, budget, training, and support. They determined no second-order 

barriers. The differences between categories may explain the varied results of first-order barriers. 

Hew and Brush's (2006) study found barriers grouped into six categories (Table 1.2).  
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In comparison, Hechter and Vermette's (2013) findings were consolidated into four 

categories (Table 1.3). Further, Hechter and Vermette (2013) identified that teachers who 

practiced constructivist teaching approaches also identified high self-efficacy integrating 

technology. When teachers identified a philosophical (pedagogical) hurdle, they eliminated the 

second-order category as an indicator. Hew and Brush (2006) expressed difficulties comparing 

their study to Ertmer et al. (1999). They noted that Ertmer et al.’s (1999) dual order 

categorizations were interconnected, making it impossible to address one barrier without 

impacting another. Similarly, some categories by Hechter and Vermette (2013) combined the 

categorical scheme of Ertmer et al. (1999), such as the technological category, encompassing 

training (first-order) and teacher knowledge (second-order). The comparison of the three studies 

indicates that the interpretation of categories has shifted over time. Ertmer's (1999) classification 

of skills as second-order and Hew and Brush’s (2006) classification of skills as first-order 

barriers showed discrepancies. 

Table 1.1 
 
First- and Second-Order Categories and Descriptions 

Categories Descriptions 
First-order ● Availability of resources 
 ● Institution 
 ● Assessments 
Second-order ● Attitude 
 ● Knowledge 
 ● Skills 

Note. Adapted from “Addressing First- and Second-Order Barriers to Change: Strategies for 
Technology Integration,” by P. A. Ertmer, 1999, Educational Technology Research and 
Development, 47, pp. 47–61 (https://doi.org/10.1007/BF02299597). Copyright 1999 by P. A. 
Ertmer. In public domain. 

https://doi.org/10.1007/BF02299597
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Table 1.2 
 
Six Category Barriers and Descriptions 

Category Description 
Resources ● Access to technology  
 ● Time  
 ● Technical Support  
Knowledge skills ● Technology knowledge skills  
 ● Technology Pedagogical knowledge 
 ● Technology related classroom management 
Institution ● leadership 
 ● School planning  
 ● School timetabling structure 
Attitudes & beliefs ● Personal likes and dislikes  
 ● Preconceived notions of what works and what does not  
Assessment ● Measuring student learning  
Subject culture ● General set of institutionalized practices  

Note. Adapted from “Integrating Technology Into K-12 Teaching and Learning: Current 
Knowledge Gaps and Recommendations for Future Research,” by K. F Hew and T. Brush, 2006, 
Educational Technology Research and Development, 55(3), pp. 223-252 
(https://doi.org/10.1007/s11423-006-9022-5). Copyright 2006 by K. F. Hew and T. Brush. In 
public domain. 
 

Table 1.3 
 
Four Category Barrier and Descriptions 

Category Description 
Administrative ● Access 
 ● Time 
 ● Teacher support  
Technological ● Training  
 ● Teacher knowledge 
Organizational ● Lack of resources  
 ● Budget 
 ● Equipment 
 ● Ages 
 ● School  
 ● Classroom 
Philosophical ● Pedagogical decisions 
 ● Best teaching practices  

Note. Adapted from “Technology Integration in K-12 Science Classrooms: An Analysis of 
Barriers and Implications,” by R. P. Hechter and L. A. Vermette, 2013, Themes in Science and 
Technology Education, 6(2), pp. 73-90 
(http://earthlab.uoi.gr/ojs/theste/index.php/theste/article/view/123). Copyright 2013 by Themes 
in Science and Technology Education. 

https://doi.org/10.1007/s11423-006-9022-5
http://earthlab.uoi.gr/ojs/theste/index.php/theste/article/view/123
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First-order barriers are influenced by external forces, meaning that first-order barriers 

stem from the mesosystem and the exosystem layers of the ecosystem and may be addressed 

with the provision of skills, training, and resources (Brickner, 1995; Ertmer et al., 1999; Hechter 

& Vermette, 2013; Hew & Brush, 2006). Second-order barriers originate from internal 

motivations, nested in the microsystem, and create the challenge of developing attitudes, 

knowledge, and skills (Brickner, 1995; Ertmer et al., 1999; Hechter & Vermette, 2013; Hew & 

Brush, 2006). However, as Hew and Brush (2006) identified, one cannot address the internal 

barriers without considering external influences. The following section further examines teacher 

efficacy and factors that influence them. 

Teacher Efficacy. Teacher efficacy is a substantial determining factor in a teacher’s 

ability to integrate technology into the classroom successfully (Gomez et al., 2021; Paulus et al., 

2020). Teacher self-efficacy can be more influential than first-order barriers (R. E. Anderson & 

Dexter, 2005; Ertmer, 1999; Zhao et al., 2002). Ertmer elaborates that if technology integration 

increases, it can perpetuate and increase the teacher's efficacy (Ertmer, 1999; Harrell & Bynum, 

2018; Paulus et al., 2020). Although efficacy is a significant barrier to consider, it is difficult to 

isolate this factor without considering how other factors influence efficacy. Bandura (1997) 

defined efficacy as a person's belief in executing a given task. Efficacy can be developed through 

one of four different experiences, (a) mastery, experience, (b) vicarious experience, (c) social 

persuasion, or (d) emotional association (Bandura, 1997; Paulus et al., 2020).  

The mastery experience occurs once completing a task creates an equivalent level of 

belief in oneself to achieve that activity, or similar activity, again (Abdullah et al., 2020; 

Bandura, 1997; Paulus et al., 2020). Positive mastery experiences strengthen self-efficacy, while 

negative mastery diminishes self-efficacy (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 
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2020). Equipping principals and teachers with practical strategies to retrieve learned material is 

critical to efficacy development (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 2020). P. C. 

Brown et al. (2014) identified intentional, spaced, and repetitive testing as beneficial strategies to 

strengthen and accelerate knowledge retrieval, which could increase mastery of self-efficacy. 

Equally, engaging in cognitive activities where the learner makes new connections to previously 

learned information and constructivist activities where the learner transfers previous skills to new 

applications strengthens retrieval cues and fortifies learning (P. C. Brown et al., 2014).  

The vicarious experience unfolds when an individual observes a peer demonstrate an 

activity. The experience shows that the activity is achievable and indirectly builds confidence in 

the observer to achieve similar actions, especially if the observer relates to the peer (Abdullah et 

al., 2020; Bandura, 1997; Paulus et al., 2020). Conversely, observing a failed attempt can also 

decrease the observer's self-efficacy (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 2020). 

This experience can be particularly influential if it is incorporated into professional development 

sessions. An instrumental approach to developing self-efficacy occurs in sessions where 

instructors encourage peers to model successful processes or show a video that depicts successful 

integration, helping doubting teachers understand they can achieve (Tschannen-Moran & Chen, 

2014). 

Social persuasion is a highly influential experience on efficacy (Abdullah et al., 2020; 

Bandura, 1997; Paulus et al., 2020). It occurs when peers encourage or motivate one another to 

achieve a task. The fact that others believe in the participant builds their self-belief to achieve the 

task (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 2020). When peers and colleagues 

display their belief that an individual can achieve a goal, it increases the individual's efficacy 

(Tschannen-Moran & Chen, 2014). The increase in efficacy addresses why teachers were most 
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successful in overcoming barriers within their mesosystem (Zhao & Frank, 2003) because their 

peers are persuasive in bolstering technology integration efficacy. 

Finally, Bandura (1997) proposed that certain levels of success, when associated with 

feelings, create an emotional state, which directly influences efficacy. Cognitive theorists focus 

on the process of how people obtain, encode, store, and retrieve knowledge (Ertmer & Newby, 

2013, 2017). Cognitive theorists perceive learning as an internal process when new stimuli 

introduced to a person's senses (such as sight, smell, and auditory) are perceived within 

milliseconds and transferred to short-term memory or WM. Once in WM, the long-term memory 

enlists knowledge that can be connected to the information for permanent storage until it is ready 

to be retrieved (Schunk, 2012). When high success is associated with an emotion, that emotion 

can recall the participants' level of efficacy. An anxious emotion may trigger high self-efficacy in 

one person but low self-efficacy in another. It depends on the previous experience connected 

with the emotion (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 2020).  

Social persuasion and vicarious experiences are reliant on external influences. 

Specifically, the vicarious experience simulates professional development environments, and 

social persuasion could occur informally with colleagues or within professional learning 

communities (PLCs). Social persuasion, a byproduct of collaboration, is a vital component in the 

learning process. It provides teachers and students with an opportunity to verbalize and exchange 

their learning, contribute new technology integration approaches, and develop shared goals (J. S. 

Brown et al., 1988; Paulus et al., 2020). These experiences demonstrate that some categories of 

efficacy can be improved through external influences. As Hew and Brush (2006) expressed, one 

could not address one barrier without impacting another. If the primary way to overcome teacher 

technology integration barriers is by changing teachers' beliefs (Ertmer, 2005; Hew & Brush, 
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2006), and some categories of efficacy depend on external influences (Abdullah et al., 2020; 

Bandura, 1997; Paulus et al., 2020), then the primary way to overcome obstacles may be through 

addressing some external (first-order) barriers, such as developing leadership vision, value, and 

training. Once efficacy is addressed, technology adoption can shift pedagogical approaches in the 

classrooms (Hechter & Vermette, 2013). 

Hechter and Vermette's (2013) mixed methods research on Manitoban K-12 teachers 

studied efficacy with technology integration in science classes aimed to answer three questions: 

(a) What are the barriers teachers face in each division; (b) are there barriers unique to each 

division, and (c) are there barriers that cross divisions? Hechter and Vermette (2013) surveyed 

433 teachers using a 10-question Likert scale and open-ended question survey, conducted 

interviews, and observed eight teachers. Their results indicated that 75% of the teachers 

identified themselves as using constructivist approaches for student-centered learning. Using the 

constructivist approach, all teachers in the study also greatly valued technology, identified 

themselves as having high self-efficacy with technology, and developed students with higher-

level 21st-century skills. These findings suggest that incorporating a constructivist pedagogy, 

which situates learning in real-life problem-solving applications, also develops teacher self-

efficacy and bolsters teachers' value of technology integration. 

Teacher Value. As another second-level barrier, teachers' values of technology 

integration also play a role in integrating technology into the classroom. For teachers, the value 

of technology integration is measured based on their perception of the degree to which 

technology can contribute to learning in the classroom (Ottenbreit-Leftwich et al., 2020; 

Vongkulluksn et al., 2018). When a new resource or method is introduced, teachers conduct a 

value evaluation of whether and how the resource or process can contribute to their instructional 
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goals (Ertmer & Ottenbreit-Leftwich, 2010; Vongkulluksn et al., 2018). The following stage of 

the evaluation progresses to cost-benefit analysis (Zhao & Frank, 2003; Vongkulluksn et al., 

2018) to calculate if the reward outweighs the work involved in adopting the item. The teachers' 

evaluation may be influenced by previous experiences with technology, pedagogical knowledge, 

or their colleague's mesosystems or school leadership (Zhao & Frank, 2003; Vongkulluksn et al., 

2018). Ertmer and Ottenbreit-Leftwich (2010) conducted a hermeneutical phenomenology study 

with eight females (N = 8/31) to investigate values that influence teachers' use of technology. 

They were selected using convenient, purposeful sampling to select teachers who were recipients 

of the Michigan Consortium for Outstanding Achievements of Teaching with Technology. The 

two-week case study consisted of 20- to 30-minute observations and 20- to 30-minute follow-up 

interviews, as well as a submission of an electronic portfolio. Findings indicated teachers used 

technology to customize lessons, improve management and engage students, and develop 

comprehension and 21st-century skills among students. The findings showed that any technology 

implementation should have a specific purpose that addresses teaching and 21st-century skills 

values. If teachers believe that the technology is valuable, they are more likely to integrate it into 

their class (Ottenbreit-Leftwich et al., 2012; Vongkulluksn et al., 2018).  

However, if the new technology tools are presented in isolation and the teachers cannot 

connect to how it fits into their content, they are less likely to adopt the concept or tool. New 

tools presented in professional development are effective when introduced so that teachers can 

connect to their content (Shulman, 1987). Teacher values and beliefs can motivate change in the 

classroom (Keegan, 1993; Tondeur et al., 2017; Vongkulluksn et al., 2018). Leadership 

influences teachers' beliefs by setting expectations and modeling technology integration 

(Abdullah et al., 2020; Bandura, 1997; Paulus et al., 2020). Thus, teachers' beliefs affect their 
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lessons in the classroom (Paulus et al., 2020; E. M. Rogers, 2010; P. L. Rogers, 2000; Tondeur et 

al., 2017).  

A principal's ability to establish expectations, then model technology integration and 

advise staff on its implementation in the classroom enables them to communicate vision from 

first-hand experience, provide support and demonstrate value (Bailey, 1995; Machado & Chung, 

2015; ISTE, 2021; Thannimalai & Raman, 2018a, 2018b). Because of leaderships' significant 

influence on teachers' perceived value of technology, and their efficacy to integrate technology in 

the classroom, it is important to examine the role that leadership's vision, value, skills, and 

training play in developing technology integration in the classroom. Within the context of this 

research, school leaders are operationalized as heads of school, principals, assistant principals, 

and department, or grade level leaders. 

Leadership: Vision, Value, Support 

Leadership Vision. The innovation-decision process progresses from learning about 

innovation to developing an opinion about it, then deciding if it is worthy of implementation (E. 

M. Rogers, 1995, 2010). This innovation-decision process lends itself to technology integration 

as well. Leaders who develop a vision for technology integration that incorporates sustained 

professional development are most successful in implementing that vision (Machado & Chung, 

2015). In a mixed-methods study of 42 K-12 principals in four districts of California, Machado 

and Chung (2015) researched (a) attitudes of technology integration, (b) the value placed on 

technology integration’s impact on student learning, (c) and what principals think are barriers for 

teachers integrating technology. The results showed that principals highly valued technology 

integration (98%), yet few (38%) thought at least 75% of their teachers were integrating 

technology effectively.  
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When ranking barriers, most principals (61%) ranked teacher willingness as the most 

important, with principal support (56%) as the least important. During interviews with four 

principals, they all revealed that they did not have a technology vision plan. Machado and Chung 

deduced that principals' values of technology integration were inconsistent with school visions or 

initiatives, and they recommended increasing principals' awareness of their influence on teacher 

technology integration. They also suggested raising awareness of literature, such as Chang's 

(2012) research, identifying the need for schools to have a comprehensive technology vision plan 

to promote technology integration schoolwide. 

Chang (2012) surveyed 605 elementary teachers from 100 schools across six Taiwanese 

cities to research the effect of principals' technological leadership on teacher technological 

literacy. The quantitative 101 questions on a Likert scale identified establishing a vision as a 

keystone to effective technological leadership because it best projects teacher effectiveness in the 

classroom (Chang, 2012). The researcher operationalized teacher effectiveness as similar to 

Bandura's (1997) definition of efficacy, as a teacher’s belief that technology can impact student 

outcomes (Chang, 2012). 

For an educational technology program to be sustainable, the school and its stakeholders 

must first develop a shared understanding of technology integration (Chang, 2012; Perla et al., 

2013). Without clear operationalized definitions of technology integration, there is a risk of 

miscommunication and varying perceptions of technology integration goals within the school. 

Once there is a common understanding of terms, participants can work collaboratively toward a 

coherent and sustainable schoolwide vision (R. E. Anderson & Dexter, 2005; Dexter & 

Richardson, 2020). This vision outlines the purpose and future roadmap of the school's collective 

educational technology goals (Dexter & Richardson, 2020; ISTE, 2021). Ensuring that multiple 
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participants create the vision statement helps to ensure long-term commitment and support 

(Costello, 1997; Dexter & Richardson, 2020; MIT Teaching Systems Lab, 2018; Sinek, 2019). 

When the leadership outlines the purpose for educational technology goals (ISTE, 2021), 

designed collaboratively, the vision develops a community of professional learners. They 

establish ongoing technology integration expectations, hold one another accountable for 

completing tasks (Desimone & Garet, 2015), and influence teacher efficacy to integrate 

technology (Chang, 2012).  

Leadership Value. When examining any school technology-related initiative, it is the 

responsibility of the principal to conduct a cost-benefit analysis of the implementation to 

evaluate its value to the students and teachers (Dexter & Richardson, 2020; Machado & Chung, 

2015). The added value of technology integration comes in many forms, such as increased 

student achievement, preparing students for common core standards, supporting the development 

of computer literacy skills, as well as preparing students for 21st-century skills such as global 

collaboration and communication (ISTE, 2021; Machado & Chung, 2015; U.S. DOE, 2017). If 

leadership invests time and funds into training, they must have a substantial belief in the program 

and its benefits to teaching and learning (Dexter & Richardson, 2020; Machado & Chung, 2015). 

Therefore, leadership needs to communicate the value that technology integration provides the 

teachers and students, then set targets (expectations) for teachers to aspire to achieve (Chang, 

2012; R. E. Anderson & Dexter, 2005; ISTE, 2021).  

Next, leaders must demonstrate what technology integration looks like specifically in 

each content. The teachers can connect how the new tool or approach can benefit them in their 

context. Teachers will not risk their limited time and resources trying to decipher applications for 
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new technology tools if the benefits do not outweigh the time exerted (Ertmer & Ottenbreit-

Leftwich, 2010; Ottenbreit-Leftwich et al., 2012). 

Research on the correlation between technology integration and student achievement is 

varied. Without explicit evidence that technology integration improves student achievement, 

school leadership struggles to identify the value of technology integration and therefore struggles 

to establish value-added from technology integration with their teachers. The findings of 

technology integration’s impact on student achievement have varied. Numerous studies identify 

that technology integration can improve student achievement (Ahmad & Hamad, 2020; Bebell & 

Kay, 2010; Poirier & Feldman, 2012; Smith, 2020; Suhr et al., 2010; Zielezinski & Darling-

Hammond, 2016). However, other studies have shown no change in student achievement 

(Swayne, 2017; Wachirawut, 2018) or decreased student achievement (Weston & Bain, 2010). 

However, the differing achievement results may be due to inconsistent delivery methods, 

environments, experience, or terminology (Creswell & Plano Clark, 2017). Zielezinski and 

Darling-Hammond (2016) posited that focusing on the effect of technology integration on 

student achievement is superficial and proposes that student outcomes span four categories: 

affective, skill-based, cognitive, and behavioral.  

Conversely, Machado and Chung (2015) suggested shifting the perspective away from 

technology integration’s effect on student achievement instead of focusing on the influence of 

technology integration on pedagogical approaches. Teacher-led lessons relay technology usage, 

whereas constructivist activities display technology integration (Becker & Riel, 1999). Ertmer 

(2005), T. Levin and Wadmany (2008), and Mamma and Hennesy (2013, as cited in Dexter & 

Richardson, 2020) further supported this comparison, expressing that many teachers who 

subscribed to constructivist learning believe in integrating technology to ensure high-level 
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learning through collaboration, communication, and international exchange. Teachers may 

require support resources and pedagogical training to shift pedagogical habits and adopt 

technology approaches (Dexter & Richardson, 2020). This finding is equally true for principals 

who receive technology training, as they are more successful with tech integration than 

principals who do not receive training (R. E. Anderson & Dexter, 2005; Dexter & Richardson, 

2020).  

Leadership Support. Leaders must stay current of emerging technologies to lead and 

support their staff for leaders to influence change in schools (Dexter & Richardson, 2020; 

Schrum et al., 2011). Dexter and Richardson (2020) stated that school leaders' use of technology 

influenced their classroom practices. Thus, they were more inclined to incorporate skills learned 

in professional learning when concretely aligned with their visions (Desimone & Garet, 2015; 

Dexter & Richardson, 2020). Peled et al. (2011) supported this finding. The researchers studied 

14 junior high school principals and 19 teachers from Israeli schools, finding that teachers under 

the guidance of technology-supportive principals either improved their tech standards and 

abilities or stayed the same (Peled et al., 2011).  

Conversely, teachers influenced by technology-resistant principals might decrease their 

technology implementations in the classroom (Dexter & Richardson, 2020; Peled et al., 2011). 

Teacher adoption of innovation relies on the support of the administrator. The administrator must 

also possess adequate skills with the innovation applied to support the teacher (Crandall & 

Loucks, 1982; Dexter & Richardson, 2020).  

Rowland (2017) showed the disparity between skill development and professional 

learning for teachers and principals. Because the teacher population is large, and they work 

directly with students, they traditionally have focused on professional learning (Rowland, 2017). 
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Many principals receive almost no formal professional development pertinent to the school 

context, such as technology integration training (Kleiner et al., 2007; Rowland, 2017). Several 

years earlier, Schrum et al. (2011) identified that 48 states did not require administrators to have 

the technical training to obtain their licensures, and 92% of authorized institutions did not require 

technology courses in any way (Rowland, 2017). Administrators who received formal 

technology integration training have obtained it because of personal pursuit, professional 

development, or masters and doctoral courses (McLeod et al., 2015; Schrum et al., 2011).  

There are correlations between the amount of training an administrator receives and their 

effectiveness with promoting technology integration in the administrator’s school (Dawson & 

Rakes, 2003; Rowland, 2017). Their training shapes the influence of a principal’s vision, which 

also influences teachers’ classroom instruction (Dawson & Rakes, 2003; Dexter & Richardson, 

2020). Therefore, leadership training affects teacher instruction. As principals’ technology 

integration training increased, so did their perceived value and support for technology integration 

(Dexter & Richardson, 2020).  

In 2001, the ISTE created five standards for administrators and revised those to standards 

for leaders in 2018 to address the need for administrator educational technology goals (Table 

1.4) and “support digital age learning, create technology-rich learning environments, and lead the 

transformation of the educational landscape” (ISTE, 2021, p. 1). Reduced opportunities for 

administrators to participate in technology integration training directly affect the amount of 

technology integration support made available to classroom teachers (Rowland, 2017; Schrum et 

al., 2011). Technology initiatives run the risk of failure unless administrators provide guidance 

and support to technology leaders in the school (R. E. Anderson & Dexter, 2005; ISTE, 2021; 

Tondeur et al., 2017). 
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Table 1.4 
 
Leadership Standards 

Standards Summary of standards (ISTE, 2016) 
Equity and 
citizenship advocate 

Leaders can use technology to increase inclusion and equity (ISTE, 2016) 

Visionary planner Leaders work with stakeholders to create a shared vision, set targets, and measure ongoing 
development  

Systems designer Leaders collaborate with teams to develop processes and systems which sustain 
technology implementation, support, and learning 

Connected learner Leaders model and set expectations for continuous professional learning  
Empowering leader Leaders create a common understanding of technology integration and develop an 

environment that inspires and motivates integrating technology in innovative ways  
 

When leaders identify value in the initiative, the promotion of the concepts will be 

sincerely supported. By hosting professional learning sessions that provide explicit examples of 

how technology integration can support each content area, its value to the administrators, 

teachers, and students will grow. Additionally, providing teachers with concrete examples of 

how technology can best support their pedagogy and benefit their students will inspire teachers 

to make time to plan and practice. 

School Improvement Framework 

Leaders still struggle to promote, model, and lead a technology integration change 

requiring training and professional learning. Identifying a framework that can cater to principals' 

and leadership's needs and the teachers is paramount in outlining a strategic professional 

development plan that provides the foundation for constructivist approaches while developing 

TPACK in the classrooms. The school improvement framework bridges the gap between the 

technology integration development of school leaders and teachers' implementation process in 

the classrooms. Principals are expected to lead teachers into a technological paradigm shift 

unprepared for them (Dawson & Rakes, 2003; Uğur & Koc, 2019). However, it is difficult for 

administrators and teachers to stay current with the constant changes and development of 
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technology and the shifting skills they require (R. E. Anderson & Dexter, 2005; Dexter & 

Richardson, 2020; Uğur & Koc, 2019). The unique scenario that requires leaders to learn 

emerging technology integration approaches, model them in the classroom, and facilitate staff 

development requires a framework that can address multifaceted needs. It is the responsibility of 

the leaders to be well-versed in how educational technology should contribute to the classroom. 

The following school improvement framework is based on Crandall and Loucks’s (1982) 

research on implementing new schools. The premise of the framework is that school initiatives 

do not fail because of the fault of the initiative. The failure is due to the implementation process 

(Crandall & Loucks, 1982; Gomendio, 2017). 

Crandall and Loucks's (1982) improvement process address two complex roles 

simultaneously: the role of the teacher as the recipient of the training and the role of the 

leadership team as the facilitators of new initiatives. Both participants are adult learners trying to 

attain new knowledge; thus, they should endure similar approaches to learning. By addressing 

both roles in the implementation, learning is more consistent for all stakeholders and naturally 

ingrained in the school community. The following should occur for success: (a) There must be a 

commitment to the program, which is valued by the leadership team and the teachers; (b) there 

must be training and the opportunity to practice the process with the relevant tools in the training 

environment, as well as in the classroom; and (c) there needs to be a support system during the 

training, as well as afterward when teachers and principals have time to practice (Crandall & 

Loucks, 1982; Desimone, 2009; Dexter & Richardson, 2020). 

Commitment. Stakeholders are likely to adjust their habits and commit to a new 

initiative if the initiative is relevant to them (Crandall & Loucks, 1982; E. M. Rogers, 2010; 

Tondeur et al., 2017). If the teachers believe that the technology is valuable, they are more likely 
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to integrate it into their class (Ottenbreit-Leftwich et al., 2012; Tondeur et al., 2017). However, if 

the new technology tools are presented in isolation and the teachers cannot connect to how it fits 

into their content, they are less likely to adopt the concept or tool. New tools presented in 

professional development are effective when introduced in a manner in which teachers can 

connect to their content (E. M. Rogers, 2010; Shulman, 1987).  

School principals are the influential change agent who can inspire value and outline staff 

coherence of a technology integration roadmap aligned with the school vision and curriculum 

(Desimone & Garet, 2015; Dexter & Richardson, 2020). The principal's ability to model 

technology integration and advise staff on its implementation in the classroom enables them to 

communicate vision, provide support and demonstrate value (Bailey, 1995; Dexter & 

Richardson, 2020; ISTE, 2021; Machado & Chung, 2015). Providing time for teachers and 

leaders to identify the value of new initiatives is critical to sustaining the program (Crandall & 

Loucks, 1982; Darling-Hammond et al., 2017; ISTE, 2021; E. M. Rogers, 2010). 

Training. Training for leaders and staff contributes greatly to increasing comfort to 

utilize the tools and the processes introduced with innovations (Dawson & Rakes, 2003; E. M. 

Rogers, 2010). By being involved in the learning, they can also coordinate with presenters to 

ensure that professional development sessions encourage active learning where the participants 

have an opportunity to demonstrate, model, observe, collaborate, and reflect on newly introduced 

resources and processes (Desimone & Garet, 2015). The necessity to develop a community 

dedicated to continuous professional learning is central to a sustainable culture committed to 

high-performance teacher instruction and student learning.  

One should identify professional learning leaders to develop such a community. People in 

this role are responsible for strategic planning of the implementation of the curriculum, 
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advocating and modeling professional learning, organizing professional development, and 

introducing relevant processes and skills that contribute to student learning (Jensen et al., 2016). 

Teacher leaders are ideal candidates for this position as teachers are more likely to adopt new 

processes and skills introduced by colleagues they admire, respect, and relate to (Jensen et al., 

2016). Additionally, when participating in technology training and teachers, they can inspire the 

program's sustainability while demonstrating the value and the commitment to technology 

integration (Dawson & Rakes, 2003; Jensen et al., 2016). Furthermore, as principals' training of 

technology integration increases, so does their perceived value and support for technology 

integration. 

Time. An essential component of training is time. In a quantitative study to identify what 

teachers identified as the most inhibiting barriers to integrating technology, sixty-nine teachers at 

a small university in the United Arab Emirates identified time as the primary barrier (Schoepp, 

2005). Schoepp (2005) found that (a) not having time to practice technology integration, (b) not 

having enough time to integrate technology into the curriculum, and (c) staff development that 

does not occur at convenient times were teachers' biggest concerns. Additionally, in a mixed-

methods study of 42 K-12 principals in four districts of California, Machado and Chung (2015) 

revealed that common barriers for teachers include (a) not having time to build confidence with 

the tools, (b) no time to learn the function and process of the tools, and (c) no time preparing 

lessons with technology (Machado & Chung, 2015).  

Principals and teachers need sufficient time to train and practice in controlled 

environments and test the new skills in real applications (Darling-Hammond et al., 2017; 

Desimone & Garet, 2015). Best professional development practices suggest that long-term 

training sessions should be committed, lasting approximately 20 hours, that meet intermittently 
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throughout the year (Darling-Hammond et al., 2017). This process provides the opportunity for 

teachers to practice the process, have coaching, trial it in their context, reflect, collaborate and 

improve (Desimone & Garet, 2015). Time is critical to the adoption process as it allows for the 

growth and development of new processes and resources (Darling-Hammond et al., 2017; 

Desimone & Garet, 2015), and it is necessary if leaders want teachers to integrate technology in 

the classroom (Machado & Chung, 2015). 

Support. The adoption of technology requires support resources and pedagogical training 

(Dexter & Richardson, 2020). Desimone and Garet (2015) supported this statement by adding 

that supporting the learner was paramount to the individual's implementation and further growth 

and development, particularly once the principal or teacher had time to practice and implement 

in authentic situations. Three approaches to providing support within the school include coaches, 

teacher leaders, and PLCs (Bean & Swan Dagen, 2014). The strength of utilizing staff within the 

school is that trust has been established, the support is content-specific, and the support can be 

provided for prolonged periods (Bean & Swan Dagen, 2014). Support provided through coaching 

meets the needs of small groups or can provide individual support. It relies on collaboration and 

is instrumental in addressing just-in-time support focused on specific contexts and content (Bean 

& Swan Dagen, 2014). Teacher leader support consists of individuals or groups who work 

independently or collaboratively to push initiatives and learning goals forward.  

Lastly, PLCs are similar to long-term professional development, where the topics are 

researched together. PLCs are collaborative communities that work interdependently to achieve 

set goals. PLCs are based on a cyclical process of (a) collaboration, (b) analysis to identify a 

need, (c) implement research to identify a solution, (d) implement a solution, and (e) review 

effectiveness of the initiative (Darling-Hammond et al., 2017; Learning Forward, 2011). Each 
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support system relies heavily on professional collaboration and addresses content-specific needs 

(Bean & Swan Dagen, 2014; Darling-Hammond et al., 2017). Collegial collaboration contributes 

to a shared responsibility to achieve a communal goal.  

Discussion and Conclusion 

Research continues to echo that technology integration has not increased achievement 

scores as significantly as expected (Cuban et al., 2001; Ertmer, 1999; Ertmer et al., 2012; 

Swayne, 2017; Wachirawut, 2018). When viewing the problem through Bronfenbrenner's (1979) 

ecological systems theory framework, it is easy to observe or understand how the multiple 

external influences impact the interdependence of teachers and their technology (microsystem) 

within the ecosystem. Federal and state mandates (macrosystem) require technology integration 

in the classrooms, increased computer literacy, achievement with common core, and the need to 

equip students with 21st-century skills. The requirements are delegated to the principals 

(exosystem) to achieve. However, the leadership team has not sufficiently addressed first-order 

barriers that inhibit teachers from developing a willingness and ability to integrate technology to 

support pedagogy effectively. Specifically, insufficient attention has been focused on 

leadership's ability to build teachers' efficacy by (a) establishing a shared operationalized 

definition of technology integration, which can create clear communication and shared 

understanding (Chang, 2012; Kaya & Adiguzel, 2021; Perla et al., 2011); (b) outlining and 

communicating a clear vision promoting technological literacy, which also promotes the added 

value of technology integration (Dexter & Richardson, 2020; ISTE, 2021; U.S. OTA, 1995; U.S. 

DOE, 2017); (c) communicating cogent expectations for technology integration throughout the 

school (Gonzales & Jackson, 2020; ISTE, 2021); (d) vicariously developing teacher efficacy by 

modeling technology integration approaches in the classroom (Abdullah et al., 2020; Bandura, 
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1997); (e) providing ongoing and varied professional development opportunities (Bailey, 1995; 

Darling-Hammond et al., 2017; Ottenbreit-Leftwich et al., 2020; U.S. DOE, 2017); and (f) 

providing time for teachers to participate in PLCs (Darling-Hammond et al., 2017; Dexter & 

Richardson, 2020), where they can learn from their peers (mesosystem), which allows them to 

develop their technology self-efficacy socially.  

Chapter 2 provides a descriptive summary of the ISN context and the needs assessment 

utilized to substantiate the focus of the study. The needs assessment occurs 15 months before 

COVID-19. The intervention research occurs a year after the global pandemic, lending insight 

into the pandemic's role in increasing the demand to develop technology integration in schools. 

In the Netherlands, leaders at the ISN prepared in anticipation of closure by establishing a vision 

of online learning to stay connected, nourish well-being, and deliver engaging lessons that 

further student learning and development. Teachers received just-in-time professional 

development (PD) sessions to support online instruction.  

Additionally, students participated in simulation days where they used the online learning 

management system, PowerSchool Learning, as though they were remote. On March 17th, two 

weeks after starting online emergency response preparation, ISN closed its doors to face-to-face 

instruction for two and a half months and transitioned to online learning. Chapter 3 further 

elaborates the impact of the pandemic on ISN and this research. 
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Chapter 2: Tools and Methodologies  

Good educators benefit from the versatility to incorporate behaviorist, cognitive, and 

constructivist theories, which can provide a wide selection of options to meet the varied needs of 

students and contribute to diverse lesson designs (Ertmer & Newby, 2013, 2017). Just as the 

learning theories represent a continuum of learning, so do the tools and methodologies that 

support each theory. Each is beneficial, depending on the context of the situation. Teachers need 

to be experienced in multiple teaching theories to strategize pedagogically (Ertmer & Newby, 

2013, 2017). They also need to ascertain which technological tools support each scenario related 

to their subject, students, and context (ISTE, 2021). Mishra and Koehler's (2006) TPACK 

defines technology integration as the knowledge and ability to identify and utilize technology 

tools that best support the myriad of educational styles used in each content area (Durak, 2019; 

Mishra & Koehler, 2006). 

A leaders' ability to inspire teachers to integrate technology and advise staff on its 

implementation in the classroom begins with leaders understanding the relevance of their role to 

communicate vision, provide support and demonstrate value (Bailey, 1995; Chang, 2012; Liao et 

al., 2021; Perla et al., 2013). When there is no vision or support, teachers become discouraged 

and resist adopting technology integration methods and developing abilities to support them 

(Ertmer et al., 2012; Liao et al., 2021). This resistance, in turn, directly affects the level of 

technology integration in the classroom (Ertmer et al., 2012; Dexter & Richardson, 2020). As a 

result, teachers' inabilities to identify and integrate the best tools and strategies to enrich teaching 

and learning with technology go unaddressed (Ertmer & Ottenbreit-Leftwich, 2010; Tondeur et 

al., 2017; U.S. DOE, 2017).  
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Considering the above factors, the ISN, a 60-year-old, pre-K-12 private school, which 

serves international students in the Netherlands, was selected to participate in a needs assessment 

focused on leaders' perceptions of how technology integration is defined, expectations for 

technology integration, and the support leaders provide teachers with technology integration. The 

needs assessment was conducted in 2018, 16 months before the coronavirus pandemic. The 

school enrolls 1200 students across three divisions, elementary (ES), middle (MS), and high 

school (HS), and spans across one large campus for Grades 2 to 12 and an adjacent satellite 

campus for grades pre-k-1. 

Technology at International School of the Netherlands  

The ISN elementary technology website promotes the school as one which is "strongly 

committed to learning, and technology tools help [to] provide that 21st-century education" (para. 

2). When touring the school, it is apparent that each self-contained classroom intended for 

instruction is equipped with projectors and speakers, often accessible through Apple TV wireless 

connection. Most of the Early Childhood Center (ECC, pk-1) and several in the ES (Grades 2 to 

4) have interactive boards mounted on height-adjustable stands. Additionally, there is one lab of 

24 Mac-minicomputers in the ES. 

Inventory information provided by the Information Technology Director shows that each 

teacher (n = 234) has a school laptop. For the students, the technology model varies depending 

on the grades. In grades 1- 4, there is a local (devices remain in school) 1:1 iPad program for 

students, where every classroom (n = 16) has a cart of 12-24 iPad devices. Grades 5-6 have a 

local 1:1 laptop program, and grades 7-12 have a 1:1 laptop program, where they take their 

devices to home each evening. However, technology integration depends not only on the number 

of devices available but also on Lim and Chai (2008) and Tosuntaş et al. (2019) identified that 
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increased computers do not equate to increased integrated instruction. One assistant principal 

recognized that the school is rich in technology resources, but teachers may need professional 

development to use them in the classroom. 

ISN has seven technology integration staff, two for each division (ES, MS, and HS), and 

an educational technology director available for technology integration to the whole school. 

Most positions are split responsibility, with the primary responsibility and time dedicated to 

information technology teaching positions (80% responsibility) and technology coach (20% 

responsibility). However, the amount of time spent working with teachers varies based on the 

division. One ES coach, who works in the early childhood center, spends most of his time co-

planning and with teachers and students in the classroom. In ES, however, the coach explains 

that he spends most of his time with classes and has a unique opportunity to co-plan with the 

science teacher. Both MS teachers identified that although they would like to coach and work 

with teachers, they dedicate most of their time to planning and teaching classes. The HS coaches 

both recognized that their focus is computer science and preparing students for International 

Baccalaureate exams and that they primarily see teachers troubleshoot and resolve problems. 

Technology integration at ISN is often dependent on the support of a technology 

integration specialist. A conversation with a middle school science leader revealed that similar to 

the findings of Shapley et al. (2009) and Zhao and Frank (2003), technology is primarily used by 

teachers to address their instructional preparations, such as using it for email, attendance, and the 

Google suite. Using computers, laptops, and iPad devices to support student learning are 

secondary uses.  

In another conversation with a 20-year veteran social studies teacher of ISN, it was 

evident she valued technology integration. She tried various approaches with her classes yet 
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experienced frustrations with "old" equipment and a lack of support to learn new technology 

integration strategies. Her struggles with the projector and inability to utilize software beyond 

word documents to engage students to suggest she may benefit from technical support. Informal 

interviews with sixth and seventh graders confirm they primarily use their laptops in school to 

access the Internet for research, write papers, and use Google Slides to create presentations.  

A follow-up meeting with the K-12 technology team indicates a need to examine school 

leadership and its impact on technology integration. They elaborated that there was an absence of 

a schoolwide technology integration vision and mission, a misalignment of technology 

integration goals between the ES, MS, and HS, and a common schoolwide struggle to distinguish 

between technology integration, computer science, digital literacy, and instructional technology. 

Purpose of Study 

This empirical study aims to explore how leaders of ISN operationalize technology 

integration, their perceptions of the technology integration expectations for leaders and teachers, 

and how they support teachers with technology integration. A needs assessment is used to gain 

insight into the collective understanding of the term and if technology integration expectations 

reflect the current overall vision of the school and the values expressed by school leaders. 

Additionally, the assessment aspires to measure leadership’s demonstrated support for teachers 

through modeling technology integration methods and providing feedback during classroom 

visits and observations. 

Research Questions 

Effective technology integration leadership is embedded in school leaders' abilities to 

communicate technological terms, processes, and ideas accurately and effectively (Chang, 2012; 

Dexter & Richardson, 2020; Liao et al., 2021; Perla et al., 2013). However, the communication 
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process relies on mutual understandings of operational definitions framed by examples and 

measured with criteria (Liao et al., 2021; Perla et al., 2013). Without expressed operational 

definitions of terms and ideas, phrases have varied meanings to everyone, confusing, and 

misunderstandings during communication (Liao et al., 2021; Perla et al., 2013).  

Perla et al. (2013) identified operational definitions as one of seven critical elements 

necessary for change improvement. Chang (2012) and Kaya and Adiguzel (2021) also 

recognized the significance of shared understandings of terms and communication by listing the 

topic as one of five critical elements needed for successful technology leadership. The five 

criteria include the following: 

1. Communication refers to the following: For leaders to accurately relay ideas 

throughout the community, the leaders must have a firm comprehension of 

technological terminology, processes, and ideas, as well as ensure that the community 

shares the same understandings (Bailey, 1995; Chang, 2012; Dexter & Richardson, 

2020; Liao et al., 2021). 

2. Vision refers to the following: Creating a shared technology integration vision is vital 

to shaping the changes within a school. Each action and initiative should contribute to 

changes moving the community toward the school vision (Bailey, 1995; Chang, 2012; 

Dexter & Richardson, 2020; ISTE, 2021). 

3. Expectations and evaluations refer to the following: Expectations provide goals that 

teachers and leaders can strive for, while evaluations measure the growth and 

development of technological pedagogical abilities of teachers and leaders (Chang, 

2012; ISTE, 2021). 
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4. Technological support refers to the following: Impactful school leaders of technology 

integration provide technological support for teachers by providing access to 

resources and modeling proper use in the classroom (R. E. Anderson & Dexter, 2005; 

Chang, 2012; Dexter & Richardson, 2020). 

5. Ongoing professional learning refers to the following: Successful school technology 

leaders advocate developing the introduction, reinforcement, and advancement of 

technological skills, processes, and methods among leaders and teachers (R. E. 

Anderson & Dexter, 2005; Bailey, 1995; Chang, 2012; Dexter & Richardson, 2020).  

Chang (2012) and Dexter and Richardson (2020) identified the communication criteria as 

the initial step toward successful technology integration because it sets the groundwork 

necessary for creating a shared vision. Creating a vision is the most crucial step as it provides the 

frame for expectations, goals, and support (Dexter & Richardson, 2020; ISTE, 2021; Perla et al., 

2012). Understanding the significance that effective communication, expectations, and support 

contribute to successful technology leadership narrows the focus to examining how ISN leaders 

perceive such elements within the school. In needs assessment, the research questions 

investigate: 

Research Question 1 (RQ1): How do ISN leaders define technology integration? 

Research Question 2 (RQ2): What are leaders' perceptions of expectations for 

technology integration? 

Research Question 3 (RQ3): How does leadership support technology integration? 

A mixed-methods study, utilizing the Levels of Technology Innovation (LoTi) Digital 

Age Survey (Moersch, 2016) and Majeski's (2013) Middle School Principal's and Teacher's 

Perspectives, is used to examine ISN leaders' perceptions of how technology integration is 
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operationalized among leaders, what expectations for technology integration are in place, and 

what forms of technology support are provided by school leaders. The quantitative LoTi 

instrument is designed to explore gaps in leaders' technology integration perceptions, and the 

qualitative Majeski (2013) instrument is used to confirm and elaborate further on the leader's 

perceptions. Purposeful sampling was implemented to focus on administrative leaders (head of 

school, principals, and assistant principals) and teacher leaders (department leaders and grade-

level leaders) within the ISN. The data were then analyzed using descriptive statistics to 

determine findings. 

Method and Procedure 

Sample  

Of the 274 staff, faculty, and administrators at ISN, 37 leaders were invited to participate 

in the needs assessment. The 37 leaders consisted of nine administrators and 29 teacher leaders 

(Table 2.1). Teacher leaders are positions for pay, where the individual has been hired by and 

reports to the division principal. The teacher leaders at ISN are responsible for facilitating 

meetings, delegating shared work, and overseeing the success of the team or department. 

Because the research focuses on leadership's influence, the method for selecting the population 

was purposive in identifying individuals working specifically in this capacity. 
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     Table 2.1 
 
Sample Leadership Population at International School of the Netherlands 

Title Position Num. Sex Division/s 
Administrator Head of school 1 M All school 
Administrator Communications director 1 F All school 
Administrator  Curriculum director 1 F All school 
Administrator Principals 3 2 F 

1 M 
1 ES, 1 MS, 1 HS 

Administrator Assistant principals 3 2 F 
1 M 

1 ES, 1MS, 1HS 

Teacher leaders  Information technology coach 5 4 M 
1 F 

2 ES, 1 MS, 2 HS 

Teacher leader Educational technology director 1 M All School 
Teacher leaders  Learning support 2 1M 

1F 
1 for ES & MS, 1 HS 

Teacher leaders Counselors 2 2F 1 for ES & MS, 1 HS 
ES teacher leaders Athletics and arts leader 

Transitional kindergarten leader 
Kindergarten leader 

Grade 1 leader 
Grade 2 leader 
Grade 3 leader 
Grade 4 leader 

7 1F 
1F 

 
1F 
1F 
1F 
1F 
1F 

7 ES 

MS teacher leaders Grade 5 
Grade 6 
Grade 7 
Grade 8 

Modern languages 

5 1 F 
1 M 
1 F 
1 F 
1 F 

5 MS 

HS teacher leaders 
 

Science 
English 

Social science 
Modern language 

PE 
Math 

6 1 M 
1 F 
1 F 
1 M 
1 F 
1 F 

6 HS 

Total   37 12 M 
25 F 

4 All School positions 
9 Elementary positions 

2 Elementary/middle positions 
10 Middle school positions 

12 High school position 
 

The 37 leader survey participants were recruited via email and informed that participation 

in the survey was entirely confidential and voluntary, would result in no implications to them 

professionally, and would require approximately 45 to 60 minutes to complete (Appendix A). 

The email contained a verification of consent question, which, when selected, navigated the 

participants to the complete consent letter (Appendix B) and a radio button to tick to grant 
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consent. Ticking the radio button revealed the complete survey to the participant. Of the 37 

targeted leaders (Table 2.1), 25 were females, 12 were males; 36 were White, one leader was 

Black, and participants ranged from 25 to 65 years old. The population included representation 

from each division, elementary school (n = 9), middle school (n = 10), high school (n = 12), the 

elementary and middle school shared positions (n = 2), and a few staff who represent the whole 

school such as the head of school, curriculum coordinator, technology director, and 

communications director (n = 4). A majority, 95%, of the sample population has been in 

education for more than 10 years. 

Instrumentation 

Quantitative Questionnaire. The LoTi Digital Age Survey (Moersch, 2016) for Leaders 

was utilized as the quantitative tool for the needs assessment (Appendix C). It is designed to 

identify gaps in leaders' technology integration skills, practices, and perceptions identified by the 

International Society for Technology in Education (ISTE) Standards for Administrators. It has 

been used by schools, districts, and state departments for over 20 years. Many of the constructs 

in the instrument align with the research questions of this study (Appendix D). The LoTi 

(Moersch, 2016) consists of 16 multiple choice questions focused on the digital landscape, 

leadership perspectives, school climate, use of resources, and standards-based learning and 37 

Likert scales "leader statements" which range from 0 (never) to 7 (daily). 

Much of the research around the validation of the LoTi Digital Age (Moersch, 2016) tool 

focuses on research with the teacher version. However, as LoTi Connection (2018) framed the 

LoTi Digital Survey (Moersch, 2016) as one instrument in two versions, the validation of the 

Digital Age Survey instrument represented validation for the teacher and leader versions.  
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Stoltzfus (2006) conducted an exploratory factor analysis of 3,770 prekindergarten, 

elementary, and secondary in-service teachers to examine the effect of the expansion of the LoTi 

structure and validate the survey (Moersch, 2016) and the internal consistency reliability 

revealed by large randomly selected sample groups. Stoltzfus acknowledged the content validity 

of the LoTi by Moersch (2016). Stoltzfus then concluded that the LoTi Details Survey for 

Teachers (Moersch, 2016) had constructed validity unidimensionally to measure teachers' levels 

of technology implementation. Additionally, it had construct validity as an instrument to measure 

five different yet interconnected factors, (a) using technology for complex student projects, (b) 

teacher proficiency with technology, (c) how students influence a teacher's instructional 

practices, (d) teacher reliance on assistance to increase technology comfort, and (e) barriers to 

teachers using computers in the classroom. A few years later, Stoltzfus (2006) conducted a 

statistical analysis of 3,556 surveys taken by teachers from 125 schools in 10 urban and suburban 

school districts in Texas to verify criterion validation of the updated version of the LoTi Survey 

(Moersch, 2016).  

Qualitative Interview. The qualitative component of the needs assessment consisted of 

10 open-ended questions adapted from Majeski's (2013) MS teachers' and principals’ 

perspectives on technology, which elaborates on inquiries from the quantitative tool (Appendix 

E). Majeski used the questions in the qualitative phase of his mixed-methods study to investigate 

teachers' and principals' perceptions of technology engagement and implementation barriers and 

gain a comprehensive understanding of data provided during the web-based quantitative phase of 

his study. Of the 105 MS teachers and principals of the sixth, seventh, and eighth grades from 

seven districts in Morris County, New Jersey, who participated in the quantitative phase of the 

study, four principals and six teacher volunteers participated in the 12 questions semi-structured 
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interviews. Fifteen educational technology specialists in the field of education vetted the content 

of the questions to ensure the content was valid and plausible to gather information about how 

leaders and teachers perceive the use of technology in the classroom (Majeski, 2013). 

Utilizing Majeski's (2013) open-ended questions, which have been adjusted to better 

align with the purpose of this study as well as with the LoTi questions (Appendix F), allow for 

the quantitative and qualitative data to reveal a more comprehensive view of school leadership 

and their impact on technology integration's support of pedagogy. The questions allow the 

participants to comment on their definition and understanding of technology integration, the 

expectations outlined for technology integration within the school, and their vision for it.  

Data Collection. The initial sample was obtained by recruiting teacher leaders and 

principals through an email sent from an electronic survey platform, which introduced the 

researcher, the purpose of the needs assessment, the voluntary nature of the survey, and 

assurance of the participants' anonymity. Recipients were also instructed to skip questions that 

may not pertain to them or their position and elaborate on their specific context in the qualitative 

section. The email concluded with a consent radio button that takes participants to the entire 

survey when clicked. The e-survey was accessible for two weeks. All recipients received two 

reminder emails, one a week before the closing date and another two days before the closure. Of 

the 37 administrators and teacher leaders who sent the recruitment email, 27 (71%) gave consent, 

and 20 (52.6%) completed the survey. The low percentage of responses may have been 

negatively influenced by two external coinciding events occurring at ISN during the survey's 

time. Parent-teacher conferences (PTC) for the ES and HS started the day after sending the 

recruitment email, and the MS participated in their PTC five days later. 
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Additionally, the following week began a four-day holiday for the school. The time 

required to prepare for PTC and that most international teachers travel during long weekends 

may have negatively impacted response rates. Participants’ responses were coded to correspond 

with the order in which they appeared to ensure anonymity. Going forward, respondents (R) 

correspond with the number they occur, such as R3 (i.e., Respondent 3).  

Initial Summary of Results 

The initial summary of results reveals critical findings from the quantitative and 

qualitative data collected from the participating administrators and teacher leaders. Of the 

possible 37 recipients who received the recruitment email, nine were administrators, with 

responsibilities of running the school, the divisions, the educational technology department, the 

curriculum, or the communications and information department. The 28 teacher leaders are 

grade-level leaders and department leaders, whose responsibilities include facilitating meetings, 

relaying leadership initiatives and information, delegating work, and ensuring the collective 

success of subsections of each division. The critical quantitative and qualitative data correlates 

with the research questions which address: 

RQ1: How do International School of the Netherlands leaders define technology 

integration? 

RQ2: What are leaders' perceptions of expectations for technology integration? 

RQ3: How does leadership support technology integration? 

Research Question 1  

RQ1 was the following: How do International School of the Netherlands leaders define 

technology integration? One should first know how leaders define technology integration to gain 

a comprehensive understanding of the school's vision, expectations, and support of technology 
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integration (Chang, 2012; Kaya & Adiguzel, 2021; Perla et al., 2011). When asked to define 

technology integration, ISN leaders provided a variety of interpretations of the term. Mishra and 

Koehler's (2006) TPACK framework is broader than just the use of the software. It refers to 

integrated technology as a balance created when technology, pedagogy, and content knowledge 

are used interdependently to enhance and enrich teaching and student learning (Durak, 2019). 

Although many respondents, 72.22%, could identify critical components of Mishra and Koehler's 

definition of technology integration to include technology as a tool to support teaching and 

learning, the variety and breadth of the responses suggested a lack of a collective understanding 

of the terminology. R2 (Question 24) identified technology integration as the "use of tech to the 

fullest capacity."  

In contrast, R12 (Question 24) focused on its "use of basic tools, pens, pencils, and 

scissors to take things apart," yet R4 (Question 24) stated technology integration as "using 

technology to augment, modify and redefine traditional learning tasks," and R3 (Question 24) 

phrased it as the "ability to effectively share and grow students' understandings using the most 

appropriate technology." The confusion around the definition of technology integration may be a 

factor that contributed to the different perceptions of personal visions for technology integration.  

Various vision interpretations categorized the 16 responses to Question 26: What is your 

vision of technology integration in the classroom? The four categories of participant responses 

consisted of a vision for the development of the teachers, a vision for the utilization of 

technology, a vision for the development of the students, and no opinion (Table 2.1). Of the four 

categories, eight (50%) of the respondents expressed the value of how developing teachers' 

technology integration could contribute to enhancing teaching, six (37.5%) envisioned the 

progress of the utilization of the technology tools, one (6.25%) focused their visions on the 
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development of student learning, and one (6.25%) expressed that they never had a vision for 

technology integration. The 16 vision responses also revealed leaders' perceptions of the values 

and benefits that technology integration offers to teaching and learning. Fifteen (93.75%) leaders 

expressed they valued how technology integration (Table 2.2) could contribute to teacher 

development, yet a surprisingly low focus was on how students might use technology to support 

their learning. Only one leader focused on student development, showing a gap in understanding 

surrounding technology integration's value to students. This gap is an area that would benefit 

from comprehensive understanding.  

Table 2.2 
 
Descriptors of Technology Integration Vision: Positive Descriptors 

Categories Terms used Number 

Development of 
the teachers 

Teachers being comfortable enough to use technology appropriately, willing to 
experiment with new technology, empowered to create digital learning, 
receptive to more technology integration PD, regularly reflect and evaluate the 
progress 

8 (50%) 

Utilization of the 
tools  

Maker-space, purposeful transformation, progressive, innovative,  6 (37.5%) 

Student focus As a way for students to demonstrate their knowledge 1 (6.25%) 

No opinion Never had a vision  1 (6.25%) 

Total  16 

 

Interestingly, although only one leader’s vision considered how technology integration 

could contribute to student learning, leaders demonstrated a more aligned understanding of how 

technological pedagogy contributes to teaching and learning in general. All ISN leaders agree 

(50%) or strongly agree (50%) that digital resources could positively impact student learning. 

When identifying how technology integration in the classroom pertains to teaching and learning, 

leaders stated that they perceive technology integration as a method of “improving learning and 
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at times making it more exciting” (R5, Question 29), “contributing to the development of our 

students” (R2, Question 29), “so that they can have choice … in showcasing their knowledge” 

(R1 Question 29), and “while allowing teachers to find ways in which to differentiate 

instruction” (R7, Question 29). These comments suggest that leaders see the significance and 

potential of technology integration in teaching and learning and are a closer reflection of the 

TPACK perspective contributing to student learning. Examination of RQ1 reveals that leaders do 

not have a collective definition of technology integration. The definitions provided demonstrated 

a lack of agreement on technology integration. Some responses referenced technology 

integration as the use of tools; others made connections to teaching or learning. It would be 

beneficial for the leadership team to utilize perceptions of how technology integration pertains to 

teaching and learning to bridge the leaders' definitions of technology integration. 

Research Question 2  

RQ2 was the following: What are leaders’ expectations for technology integration? RQ2 

evaluates leaders’ expectations for technology integration at ISN? Chapter 1 elaborated on the 

importance of distinguishing computer use from technology integration. RQ2 explored the varied 

expectations of leaders for computer use and technology integration. An important phase to 

distinguishing between the two is effectively communicating expectations (Dexter & 

Richardson, 2020). The data offered conflicting views on how and to what degree the school 

communicates technology expectations. At ISN, 16 (80%) of the leaders expect teachers to use 

digital tools multiple times a day for instruction (Table 2.3), while 13 (65%) expect students to 

use digital tools multiple times during an instructional day (Table 2.4). Furthermore, 12 

(66.67%) leaders proclaim that they engage in activities to ensure that all stakeholders 

understand and support the shared vision for our school’s use of digital resources (Table 2.5).  
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Table 2.3 
 
Leader Expectations of Teacher Digital use During the Day 

Never Annually Monthly Weekly Daily Multiple times a day Total 

1(5%) 0 (0%) 0(0%) 1 (5%) 2 (10%) 16(80%) 20 

Note. Question 16 – How often do you expect teachers on your campus to use digital tools during 
the instructional day. 

Table 2.4 
 
Leader Expectations of Student Digital use During the Day  

Never Annually Monthly Weekly Daily Multiple times a day Total 

1(5%) 0 (0%) 0(0%) 2 (10%) 4 (20%) 13(65%) 20 

Note. Question 15 – How often do you expect students on your campus to use digital tools during 
the instructional day. 

Table 2.5 
 
Ensuring All Stakeholders Understand Vision and Expectations 

Strongly agree Agree No opinion Disagree Strongly disagree Total 

0 (0%) 12 (66.67%) 4 (22.22%) 2 (11.11%) 0 (0%) 18 

Note. Question 14 - I ensure that the shared vision for our school’s use of digital resources is 
understood and supported by all stakeholders. 

Conversely, leaders provided varied feedback about how they work with staff to produce 

a shared vision and expectations for the ongoing use of digital tools and environmental resources 

to improve student learning. While eight (42%) leaders expressed never, or rarely (annually, or 

bi-annually) working with teachers in this capacity, 11 (58%) relayed that they pursue this 

endeavor monthly, weekly, daily, or multiple times a day (Table 2.6). 
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Table 2.6 
 
Working With Staff to Generate a Shared Vision 

Never Annually Each semester Monthly Weekly Daily Multiple 
times a day 

4 (21.05%) 2 (10.53%) 2(10.53%) 2 (10.53%) 5 (26.32%) 2(10.53%) 2 (10.53%) 

Note. Question 20 – I continually work with my staff to generate a shared vision as well as an 
expectation for the ongoing use of digital tools and environmental resources to improve student 
learning. 

Sixteen ISN leaders (80%) have expectations for the teachers to use technology multiple 

times throughout the school day, and 13 leaders (65%) expect students to use digital tools 

multiple times throughout the school day. However, the data indicate that the leaders' technology 

integration expectations are unclear or established among the leadership team. When asked to 

elaborate on the schools’ technology integration expectations, 44% (Question 28) of the leaders 

“were not aware of any” expectations for technology integration for teachers, describing the 

expectations as “minimal” (R3, Question 28; R13, Question 28), “not specified” (R9, Question 

28), “very loose” (R4, Question 28), and that the school “is probably not very clear on these” 

(R18, Question 28).  

Although other leaders stated expectations are that technology “should be used in the 

classroom” (R1, Question 28) and “that teachers use the technology resources to their fullest 

capacity” (R2, Question 28). Still, others stated that the expectation of technology integration is 

for teachers to use the technology lesson preparation processes, such as “lesson plans, 

grade/comment reporting, and as a tool for instruction” (R6, Question 28). As described by the 

leaders, the expectations of technology integration span from ambiguous to teacher productivity, 

with little to no mention of expectations for engaging students creatively or developing student 

production.  
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Research Question 3 

RQ3 was the following: How does leadership support technology integration? Impactful 

leaders provide technology integration support for teachers by providing access to resources (R. 

E. Anderson & Dexter, 2005; Chang, 2012; Dexter & Richardson, 2020), such as finances, 

personnel, and equipment (Firestone & Mangin, 2014). Additionally, supportive leaders provide 

guidance, encouragement, and models for emerging technology practices, expediting instruction, 

and enhancing learning (Chang, 2012; Dexter & Richardson, 2020). The ISTE (2016) standards 

for education leaders further elaborated how leaders could support teachers by emphasizing a 

need for leaders to model ethical use of technology, continuous learning, and technical skill 

development that contributes to pedagogy and advancement to learning. The needs assessment 

examined how ISN leaders perceived their support of teachers' technology integration 

development in four areas, the allocation of finances and personnel, accessibility to equipment, 

leader-initiated technology guidance for teachers, and leaders' ability to model technology 

integration behaviors for teachers.  

When examining the allocation of finances and personnel, most ISN leaders identify that 

they rarely or never support teachers in this manner. Forty-three percent of the leaders stated that 

they never allow for financial or personnel support. An additional 31.25% stated that they 

allocate finances and personnel once a year (Table 2.7). The approximately 70% of leaders who 

stated that they never or rarely allocate finances and personnel toward technology integration 

may be explained that only administrative leaders (principals, assistant principals, and the head 

of school) make hiring decisions for personnel. The procurement of technology equipment is 

primarily the responsibility of the technology department. When divisions or departments make 
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purchases for technological equipment, it is typically accomplished once a year as part of a 

schoolwide purchase order. 

Table 2.7 
 
Leaders Provide Support by Allotting Finances and Personnel 

Never Annually Each semester Monthly Weekly Multiple 
times a week 

Daily 

7 (43.75%) 5 (31.25%) 0 (0%) 0 (0%) 3 (18.75%) 0(0%) 0 (6.25%) 

Note. Question 30 – I allocate the necessary financial and human resources to provide equitable 
digital age learning and working environments for all staff and student members. 

However, the distribution of support amongst leaders who created accessibility to 

equipment was more equitable. Of the 20 leaders who completed the question, 25% stated that 

they never attended to the accessibility of technology equipment, and another 15% addressed 

equipment accessibility once a year, whereas 35% of the leaders practice equitable equipment 

distribution once a week, a few times a week, or daily (Table 2.8).  

Other potential ways leaders can provide technology integration support for teachers are 

by providing guidance and modeling technology integration processes and methods. The needs 

assessment measured guidance by examining leaders' involvement in ensuring that teachers 

possess necessary technology integration skills, know where to get digital support, and 

participate in providing feedback regarding technology integration during classroom visits and 

observations. 
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Table 2.8 
 
Leaders Provide Support Ensuring Equipment is Equitably Accessible 

Never Annually Each Semester Monthly Weekly Multiple 
times a week 

Daily 

5 (25%) 3 (15%) 2 (10%) 3 (15%) 4 (20%) 2 (10%) 1 (5%) 

Note. Question 14 – I take the necessary steps to make sure that all the digital tools are 
environmental resources on campus are current, functional, and accessible for staff and students. 

Most leaders felt that they sufficiently provided technology integration guidance. More 

than 60% of leaders agree or strongly agree that staff is provided with the skills to integrate 

digital resources successfully (Table 2.9). Additionally, nearly 74% (Table 2.10) of leaders 

ensure that staff is aware of technical support resources. Nearly 60% (Table 2.11) of the leaders 

further added support through feedback during classroom visits and observations. Value is also 

displayed through the encouragement of actions. When a principal encourages teachers to try 

new software, teachers acknowledge that that leader values the software (Crandall & Loucks, 

1982). 

Regarding providing feedback to the staff on integrating digital resources, 58.82% of 

leaders strongly agree or agree that they give useful feedback regarding integrating digital 

resources; conversely, 41.18% of leaders provided no opinion or disagreed that they provide 

useful feedback (Table 2.11). The principal's ability to advise staff in implementing the 

technology enables them to communicate vision, provide support, and demonstrate value 

(Bailey, 1995; Chang, 2012; Liao et al., 2021; Perla et al., 2013). However, value is not 

demonstrated by providing feedback during classroom instruction for 41.18% of ISN leaders. 

Because 41.18% had no opinion or disagreed with providing feedback, it could result from 

teacher leaders who are not in a professional capacity that requires them or provides time for 
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them to observe other teachers' classroom instruction. These teacher leaders could also have 

sufficient training on what to look for and provide quality feedback. 

Table 2.9 
 
The Staff Possesses the Necessary Skills to Integrate Digital Resources 

Strongly agree Agree No opinion Disagree Strongly disagree Total 

3 (16.67%) 8 (44.44%) 5 (27.78%) 2 (11.11%) 0 (0%) 18 

Note. Question 8 – I ensure that the staff possesses the necessary skills to integrate digital 
resources successfully. 

Table 2.10 
 
Staff are Aware of Where to Obtain Support with Digital Resources 

Strongly agree Agree No opinion Disagree Strongly disagree Total 

5 (26.32%) 9 (43.37%) 4 (21.05%) 1 (5.26%) 0 (0%) 19 

Note. Question 9 – I ensure that staff knows where and whom to go to for support with using 
digital resources. 

Table 2.11 
 
Providing Feedback on the Integration of Digital Resources 

Strongly agree Agree No opinion Disagree Strongly disagree Total 

1 (5.88%) 9 (52.94%) 4 (23.53%) 3 (17.65%) 0 (0%) 17 

Note. Question 10 – I provide useful feedback for my staff on the integration of digital resources 
during classroom instruction. 

Examining support can also be achieved by measuring the degree or frequency in which 

leaders model positive technology integration methods, processes, or beliefs. Analyzing the 

frequency in which leaders model (a) the effective use of current and emerging tools, (b) ethical 

use of digital tools, and (c) safe and legal digital use to students during instruction provides 

insight into leaders’ values and support of using technology integration effectively and 

responsibly (R. E. Anderson & Dexter, 2005; Chang, 2012). A leader’s ability to model 



 

 64 

technology integration and advise staff on implementation in the classroom enables them to 

communicate a vision and provide support (Bailey, 1995; Chang, 2012; Dexter & Richardson, 

2020; Liao et al., 2021; Perla et al., 2013).  

Question 10 of the LoTi instrument measures the frequency at which leaders model 

effective use of current and emerging digital tools. Of the 19 participants who completed the 

question, two leaders revealed (10.53%) never modeling the use of technology tools, five leaders 

(26.33%) expressed that they rarely (once a year or once a semester) model technology to staff 

(Table 2.12), seven (36.84%) modeled technology monthly or weekly, and five (26.33%) 

modeled technology daily or multiple times a day. Because leaders directly influence teachers' 

technology integration beliefs and efficacy by modeling (Bandura, 1997), it is vital to find ways 

to increase the frequency with modeling technology processes. 

Table 2.12 
 
Modeling Emerging Digital Tools 

Never Annually Each 
semester 

Monthly Weekly Multiple 
times a week 

Daily 

2 (10.53%) 1 (5.26%) 4 (21.05%) 3(15.79%) 4 (21.05%) 3 (15.79%) 2 (10.53%) 

Note. Question 10 – I model and facilitate the effective use of current and emerging digital tools 
to support a shared vision for teaching and learning on my campus. 

The extent of modeling demonstrated by leaders regarding promoting the ethical use of 

technology for teachers and the encouragement is given to teachers to model ethical use for 

students were closely aligned. Over half, 52.64%, of the leaders promoted ethical use once a day 

or multiple times a day. Approximately a quarter (26.32%) promoted ethical use monthly or 

weekly. In comparison, close to 16% never or rarely participated in promoting the ethical use of 

technology with teachers (Table 2.13). The efforts leaders exerted to encourage teachers to 

promote the ethical use of technology with their students, while not exact, closely reflected the 
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modeling leaders demonstrated to teachers. Fifty percent of leaders at ISN encourage staff to 

model safe and legal use of digital tools for students daily or multiple times a day (Table 2.14), 

and 35% encouraged technological ethics monthly or weekly. 

In contrast, 15% responded never or annually. Although approximately 50% of leaders 

model safe and legal use of digital tools and encourage that teachers mirror similar actions with 

their students, it remains a concern that 15% of leaders never or rarely encourage teachers to 

model safe and legal use of the tools. In today's technology age in which students participate in 

technology both in and out of school, it is critical to teach our students as "empowered proactive 

citizens who work …. conscientiously, and with empathy to make the world a better place" 

(ISTE, 2016, para. 2). 

Table 2.13 
 
Encouragement to Model Safe and Legal Use of Digital Tools for Teachers 

Never Annually Each 
semester 

Monthly Weekly Multiple 
times a week 

Daily 

2 (10.53%) 1 (5.26%) 1 (5.26%) 2 (10.53%) 3 (15.79%) 5 (26.32%) 5 (26.32%) 

Note. Question 7 – I promote, monitor and model the ethical use of digital tools on my campus 

Table 2.14 
 
Encouragement to Model Safe and Legal Use of Digital Tools for Students 

Never Annually Each semester Monthly Weekly Multiple 
times a week 

Daily 

2 (10%) 1 (5%) 0 (0%) 2 (10%) 5 (25%) 6 (30%) 4 (20%) 

Note. Question 18 – I encourage staff to model for students the safe and legal use of digital 
devices while they are delivering content and confirming student understanding of relevant 
concepts. 

Leaders who model and support technology integration demonstrate that they value 

technology integration, which motivates teachers to adapt skills and adopt methodologies that 
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may increase their technological PCK (Abdullah et al., 2020; Bandura, 1997; Paulus et al., 

2020). The teachers increased knowledge and vicarious experience (Abdullah et al., 2020; 

Bandura, 1997; Paulus et al., 2020) contributes to increased efficacy, confidence, and willingness 

to try new technology integration methods. The process recursively builds more efficacy, 

inspiring new technology integration approaches (Abdullah et al., 2020; Bandura, 1997; Paulus 

et al., 2020). 

ISN leaders provide varying degrees of support across the four categories, finances and 

personnel, accessibility to equipment, leaders-initiated guidance for teachers, and the ability to 

model (Firestone & Mangin, 2014), covered in the needs assessment. There is a substantial lack 

of support in the areas of financial, personnel, and equipment accessibility. However, the school 

leaders provide some guidance and support with developing the necessary technology integration 

skills, knowing where to go for assistance, and providing feedback regarding technology 

integration during classroom visits and observations. Additionally, the majority of the leaders 

often provide support by modeling ethical use of technology and encouraging teachers to 

promote similar actions for the students. However, approximately 15% remain who do not (never 

or rarely) model ethics or encourage teachers to model ethical use of technology for the students. 

Finally, 36.85% of leaders never or rarely (annually or biannually) engage in modeling 

technology in front of the staff. 

Discussion 

This needs assessment aimed to explore how leaders of ISN operationalize technology 

integration, their perceptions of existing technology integration expectations, and how they 

support teachers with technology integration. Establishing an operationalized definition is the 

first stage necessary to induce change (Kaya & Adiguzel, 2021; Perla et al., 2013). Once 
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established, the definition lays the foundation necessary to develop a shared vision, outlining 

expectations for technology leaders and teachers. From the expectations, leaders can best 

measure development and provide support. With this understanding of how each stage builds 

upon the other, the needs assessment focuses on technology integration definitions, expectations, 

and support. This mixed-methods study utilized the LoTi Digital Age Survey (Moersch, 2016) 

for quantitative data collection and the Middle School Teachers’ and Principals’ Perspectives on 

Technology Survey (Majeski, 2013) for qualitative data collection. A summary of the findings 

for each question follows: 

RQ1: How do International School of the Netherlands leaders define technology 

integration? 

RQ2: What are leaders' perceptions of expectations for technology integration? 

RQ3: How does leadership support technology integration that aligns with International 

Society of Technology in Education standards and administration? 

Research Question 1 

RQ1 was the following: How do International School of the Netherlands leaders define 

technology integration? All of the ISN leadership agree that digital resources can positively 

affect student learning and achievement. Many have identified effective technology integration 

as a bridge to merge digital resources to student outcomes; 72.22% of ISN leaders were able to 

identify critical characteristics of technology integration as using technology tools to enhance 

and enrich teaching and learning. However, the variety of definitions for technology integration 

suggest a lack of understanding or agreement of the terminology. The confusion around the 

definition of technology integration is best illustrated with R5 (Question 24), "technology 
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integration is not simply introducing screens into the classroom, a statement I often hear among 

educators at my school." 

Similarly, R5 (Question 27) highlighted that "the understanding of the concept does not 

seem to be uniform or standardized, tech integration, at times appears to be confused with 

making the hardware available- such as laptops, iPad, and screens." Effective communication 

and planning around technology integration require a cogent operationalized definition of the 

term, which ensures a shared understanding (Kaya & Adiguzel, 2021; Perla et al., 2013). 

Without a common understanding of the term, difficult to establish a shared vision based on 

common understanding and assure that all stakeholders are working toward a common outcome 

(Kaya & Adiguzel, 2021; Perla et al., 2013). Equally, the absence of a shared understanding of 

technology integration can contribute to confusion around developing, communicating, and 

meeting technology integration expectations. In order for all stakeholders to ensure they share 

the same understanding of technology integration, they must operationalize what it means in 

their context. Once an operationalized definition is established, a schoolwide vision can be 

developed, then goals and expectations can be outlined (Kaya & Adiguzel, 2021; Perla et al., 

2013).  

Research Question 2 

RQ2 was the following: What are leaders' expectations for technology integration? The 

most accurate description of technology integration at ISN is "very loose" (R4, Question 28). 

Although 80% of leaders expect teachers to use technology multiple times a day, and 65% expect 

students to utilize technology tools multiple times a day, 44% of the leaders also identified that 

they were not aware of any consistent expectations for technology integration in the classrooms 

outlined by the school. Survey comments of leaders' perceptions about technology integration 
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expectations are ambiguous across ISN. This finding confirms claims by the technology 

integration team that leadership has neglected to establish clear expectations for technology 

integration.  

During the qualitative phase of a mixed-methods study on attitude, values, and 

perceptions of barriers, Machado and Chung (2015) deduced from interviews of four Californian 

principals that leader values were inconsistent with school vision or initiatives. The researchers 

recommended raising awareness of leadership's influence on teacher technology integration and 

identifying a need for schools to have a comprehensive technology vision plan (ISTE, 2018; 

Machado & Chung, 2015). With a vision in place, leaders must devise ways to measure 

technology integration development and set appropriate expectations, which can advise how best 

to provide support for teachers and leaders (Chang, 2012). The ambiguity of technology 

integration expectations at ISN further contributes to gaps in how leaders provide technology 

integration support. 

Research Question 3 

RQ3 was the following: How does leadership support technology integration that aligns 

with International Society of Technology in Education standards and administration? Perla et al. 

(2013) identified setting a vision as the most critical step to implementing change. Providing 

support is necessary for technology leaders (Chang, 2012; Dexter & Richardson, 2020). He 

explains that a leader’s most valuable asset is their ability to utilize interpersonal skills to provide 

support. They must model processes, provide resources, and guide (Chang, 2012; Dexter & 

Richardson, 2020). Support displayed through modeling exhibited that 63% of ISN leaders 

expressed that they model technology integration practices for teachers monthly, weekly, daily, 

and 85% of leaders encouraged teachers to model safe and legal use monthly, weekly, and daily. 
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However, it is of concern that 36.84% of leaders never or rarely (once a year or once a semester) 

model technology integration methods or processes. Equally of concern is that 15% of the 

leaders stated that they never or rarely (annually) encourage teachers to model safe and legal use. 

A statistic that reveals a contrast to ISTE's standards for education leaders may encourage leaders 

to increase inclusion and equity by being advocates for digital citizenship. Raising awareness of 

the impact of modeling positive actions may contribute to addressing this gap and increase 

leaders' actions to relay the value-added element of technology integration. Leaders' ability to 

model technology integration and advise staff on its implementation in the classroom enables 

them to communicate vision, provide support, and demonstrate value (Bailey, 1995; Chang, 

2012; Dexter & Richardson, 2020).  

Leader technology integration support demonstrated through finances, personnel, and 

resources found that 75% of leaders never or rarely provide financial or personnel support, and 

40% never or rarely ensure that technological equipment is available. Leaders must provide 

resources for teachers to practice, experiment, and implement new methods (Chang, 2012; 

Dexter & Richardson, 2020). Because results may represent limitations of ISN leaders to make 

purchasing and hiring decisions, further investigation into leaders' abilities to provide support 

through finances, personnel, and accessibility to technology resources is recommended. Finally, 

support through the encouragement of actions illustrated that 58.82% of leaders give helpful 

feedback regarding technology integration during lessons. One possible explanation of 40.18% 

of leaders not providing valuable feedback may be the limitations to observing colleagues in the 

class. Another explanation is the absence of an operationalized definition, which has resulted in 

an ambiguous or non-existent technology integration vision.  
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Leadership's support or dismissiveness of technology integration is critical to 

disseminating operationalized definitions, expectations, and support. Leaders' encouragement or 

discouragement of technology integration can affect how teachers use technology in the 

classroom. Peled et al. (2011) found that all teachers under principals who encourage, advocate, 

and support technology either improve their technology standards and abilities or stay the same. 

Whereas technology-resistant leaders influenced all teachers (except one), all (except one) 

decreased their technology implementation in the classroom. 

Conclusion 

In the needs assessment, leaders at the ISN have shared that they value technology 

integration and the potential contributions it can provide to teachers enriching and enhancing 

teaching. However, leaders have indicated that they are unaware of an existing schoolwide 

definition of technology integration. The ambiguity around a shared operationalized definition of 

technology integration may contribute to the lack of coherent expectations (Kaya & Adiguzel, 

2021; Perla et al., 2013). Without established goals, targets, and methods to measure teachers' 

technology integration development, leaders risk inadequately meeting teachers' needs or 

facilitating their technology integration growth (Chang, 2012; Dexter & Richardson, 2020). In 

effect, the paucity of expectations may explain the gaps exposed in the support provided by 

leaders to teachers, such as substantial lack of financial, personnel, and equipment support; lack 

of modeling of processes and ethical behavior; and the need for leaders to impart feedback 

regarding technology integration during classroom visits, and observations.  

When the leaders seek guidance and inspiration for using digital resources, 60% rely on 

the school's technology specialist. One should identify alternative ways to provide continuous 

professional learning and support for leaders and teachers because 71.42% of the technology 
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specialists have identified they do not have time to meet and collaborate with teachers and 

leaders (Dexter & Richardson, 2020; ISTE, 2021; U.S. DOE, 2017). Leaders need to allocate 

time to develop digital age skills (ISTE, 2021). Another area deserving further exploration is 

discovering more opportunities for leaders to peer train because leaders are most successful in 

overcoming their barriers within their mesosystem or peer group (Zhao & Frank, 2003).  

An additional recommendation regards developing leaders' perspectives on the value of 

technology integration on student development. 6.25% of the participating sample, which 

indicates a need to raise awareness of technology integration's value to students, is only 

demonstrated by integrating technology with student outcomes. Broadening leaders' 

understanding that integrating technology effectively to support pedagogy directly affects 

students 21st-century skills and prepares students to be globally competitive and future-ready 

(Battelle for Kids, 2019; Institute for the Future, 2014; ISTE, 2021) can contribute to leaders 

more readily adapting to change in technology integration behaviors (Chang, 2012).  

Although generally, school leaders recognize that effective technology integration can 

foster student engagement and develop 21st-century skills (McLeod et al., 2015), they also admit 

that technology leadership is the area in which schools are the most unprepared (Gonzales & 

Jackson, 2020; Lemke et al., 2009). There is a direct correlation between the level of support, 

emphasis on value, clear visions that school leaders provide, and teachers' willingness and ability 

to integrate technology effectively (Dexter & Richardson, 2020; Ertmer et al., 2012). With 

effective integration, technology can amplify and transform the impact of pedagogical practices 

of teachers (U.S. DOE, 2017); without effective integration, teachers risk diminishing the 

development of students' 21st-century skills (Battelle for Kids, 2019; ISTE, 2021; McLeod et al., 
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2015), which jeopardizes their preparation for the future, and risks depriving them of skills 

necessary to be globally competitive.  

This finding becomes apparent during the COVID-19 era, as discussed in the next 

chapter; school leaders must rely on the technological integration skills of teachers to deliver 

education online successfully. For teachers, shifting pedagogical habits and adopting technology 

can be overwhelming and result in a breakdown of the technology adoption process. However, 

change can happen with leaderships' guidance and support. The success of the process relies on 

administrative (principals, assistant principals, and directors) and teacher leaders (grade-level 

leaders and department leaders) establishing a compelling communication of shared 

understandings (Chang, 2012; Kaya & Adiguzel, 2021; Perla et al., 2013), developing a shared 

vision accompanied by a plan to achieve the vision (U.S. DOE, 2017), as well as technological 

and professional learning support (Chang, 2012; Dexter & Richardson, 2020).  
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Chapter 3: Needs Assessment 

This chapter explores the role of leaders as a bridge to assist teachers in overcoming their 

technological pedagogy hurdles, which further develops students' 21st-century skills (ISTE, 

2020; Machado & Chung, 2015). Understanding the relevance of their influence on teachers' 

willingness and abilities to integrate technology, leaders position themselves better to advance 

technology integration practices within schools (Machado & Chung, 2015). One way to develop 

and align technology integration practices in a school is by crafting a shared vision (Gonzales & 

Jackson, 2020; ISTE, 2021). The connotation of creating a vision has varied over time. Cameron 

Herold in a TEDXTalks (2018) discussed vivid visions, where everyone is encouraged to imagine 

the ideal future of an institution. Collins and Porras (1996) coined these lofty ideals as Big Hairy 

Audacious Goals four decades earlier. Sinek (2019) equated a vision to a "just cause" that 

stakeholders support and are willing to sacrifice to achieve. The just cause must be sustainable, 

actionable, and inclusive. This study aligns with the views of Senge (1990), who asserts that all 

stakeholders contribute to the development of the shared vision by contributing their perspectives 

of the organization's ideal future (MIT Teaching Systems Lab, 2018; Senge, 1990). The vision 

represents all perceptions, and organizational support derives from the collaborative efforts 

invested in crafting the vision (MIT Teaching Systems Lab, 2018; Senge, 1990). The 

collaborative process facilitates everyone to view the same goal from multiple perspectives (MIT 

Teaching Systems Lab, 2018) and promotes group support to accomplish those goals. 

Without a shared vision or support, teachers become discouraged and resist exploring 

technology (Ertmer et al., 2012). Teacher avoidance, in turn, directly affects the level of 

technology integration in the classroom (Chang, 2012). Thus, teachers' inabilities to identify and 

integrate the best tools and strategies to enrich teaching and learning with technology go 
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unaddressed (Ertmer & Ottenbreit-Leftwich, 2010). In this study, the term shared vision refers to 

a vision that is collaboratively negotiated and crafted to incorporate the perspectives of all 

participants (Senge, 2017).  

This chapter briefly reviewed the needs assessment data collected from 20 administrative 

and teacher leaders at a private K-12 international school in the southern Netherlands. Next, it 

examines the literature of possible interventions that can best support leaders in bridging 

technological pedagogy gaps within the school. Finally, it proposes an intervention approach to 

address the needs of the leaders at the ISN. 

Needs Assessment 

Before the coronavirus of 2019, the needs assessment revealed that leaders of the school 

valued technology integration and the contributions which it can provide to enhancing 

instruction. However, they were unclear of a shared understanding of the term, limiting their 

ability to establish a vision, outline expectations, or construct ways to support technological 

pedagogy development within the school. Examining major findings from the needs assessment 

provided a foundation for the literature review. First, the school lacks a cogent definition of 

technology integration. Although many respondents, 72.22%, could identify critical 

characteristics of technology integration, the variety of the responses suggest a lack of collective 

understanding of the terminology. Also, a large percentage (93.75%) of leaders were able to 

associate the value of technology integration as a means to support teaching. Nevertheless, only 

one (6.75%) leader recognized its contribution to student outcomes. Leaders should raise 

awareness of how technology integration impacts student outcomes to develop a comprehensive 

understanding of its value. 
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The second finding identified leaders' lack of awareness of any consistent school-wide 

expectations for classroom technology integration. Vision is a representation of school values. It 

provides a framework of guidance and structure for necessary actions to be taken by the school 

community. Further, that framework is the foundation that establishes the expectations of each 

stakeholder. Expectations are guided by a school vision and communicate the value of 

technology integration without a collective understanding of terminology, shared vision, 

objectives, or ways to measure the implementation, miscommunication, and misguided actions 

(Perla et al., 2013).  

A third finding identified that although leaders value technology integration, they do not 

provide consistent school-wide technology-related professional learning support for technology 

integration. Of the 20 ISN leaders, almost half do not offer technology integration feedback 

during classroom instruction observations, and 36% never or rarely engage in modeling 

technology in front of staff. Sparse feedback and limited exposure to demonstrations of 

integrating technology jeopardize the development of skills and efficacy of teachers (Bandura, 

1997; McLeod et al., 2015; Tondeur et al., 2017), and as a result, teachers' beliefs affect their 

lessons in the classroom (P. L. Rogers, 2000; Tondeur et al., 2017).  

A fourth finding identified a need for additional technology integration training and 

support for leaders at the school. Technology integration professional development for leaders 

bolsters their efficacy, aptitude, and ability to model staff best practices (Raman & Thannimalai, 

2019). However, technology integration is infrequently included in leadership training (Raman & 

Thannimalai, 2019), pushing leaders to rely on internal support. When leaders seek educational 

technology support at ISN, 60% of them rely on one of the school's technologies specialists, yet 

71.42% of the seven technology specialists said they do not have time to meet and collaborate 
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with leaders, which suggests that the limited availability of technology specialists may prohibit 

or limit leaders' primary source for support. 

A review of the needs assessment creates a compelling argument for leaders to negotiate 

shared understandings for technology integration terminology (Chang, 2012; Lemire et al., 2017; 

Perla et al., 2013), develop a shared vision for how it will support teaching and learning within 

the school, and devise a plan to achieve the vision (ISTE, 2020; Office of Educational 

Technology, 2016). Additionally, leaders require technology integration professional learning 

and strategies to provide teachers with classroom and professional learning support (Chang, 

2012; Raman & Thannimalai, 2019). The overall needs can benefit from a review of literature 

that explores intervention approaches to assist school leaders in developing more collective 

terms, concepts, and goals (Lemire et al., 2017; Perla et al., 2013) around technology integration. 

Neglecting to address leadership's lack of vision concerning technology integration risks 

implementing a consistent and sustainable plan for an international school community that 

experiences frequent turnover. Additionally, it jeopardizes the professional development of 

leaders themselves (Raman & Thannimalai, 2019), the teachers' ability to successfully integrate 

technology in teaching (DeCoito & Richardson, 2018), and students’ 21st-century skills (Office 

of Educational Technology, 2016), and the ability to effectively contribute to the future global 

community (ISTE, 2016). 

Transformational Leadership Theory 

Leaders possess the potential to influence teachers' technology integration in the 

classroom (Kurland et al., 2010; Machado & Chung, 2015; Thiannimalai & Raman, 2018a, 

2018b), which can influence and shape students 21st-century development (Gonzales & Jackson, 

2020). This transformational leadership (TL) theory section explores how leaders' lead can 
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impact student development. The TL theory by Burns (1978) remains a popular framework that 

aptly deconstructs practical approaches to educational leadership and how leaders indirectly 

affect student outcomes (M. Anderson, 2017). The concept of TL originated as an effort to 

express a need for a shift in the dynamics of leaders and subordinates (Blomme et al., 2015; 

Burns, 1978). Previous to this period, most leaders operated on a transactional leadership 

structure where the managerial hierarchy was delineated, and the motivation for employees to 

complete a task was in exchange for monetary rewards, such as salary, or to avoid punishment 

(Blomme et al., 2015; Burns, 1978). However, transformational leaders have implemented a new 

approach that relies on the interpersonal skills of the leaders to develop a relationship with 

followers where each participant aspires to motivate the other (Blomme et al., 2015; Burns, 

1978). Additionally, others (M. Anderson, 2017; Avolio & Bass, 1988; Blomme et al., 2015) 

elaborated that TL suggested that charismatic leaders could transform the perspectives and 

values of subordinates to work collaboratively toward the vision and goals of the institution. 

According to Bass (1999) and reiterated by others in more recent works (M. Anderson, 2017; 

Blomme et al., 2015), TL is characterized by four essential behaviors: 

• Idealized influence, also known as a charismatic influence, requires leaders to 

become role models admired and emulated by their followers. From this relationship, 

rapport and trust are nurtured, and moral conduct develops. 

• Inspirational motivation is the result of a leader providing meaning to the followers' 

work. Leaders are engaged and communicative, which develops a social bond 

amongst the leader and followers that can transform the values of both parties. 

• Intellectual stimulation encourages the follower to be innovative and creative by 

questioning existing assumptions, reframing problems, and thinking outside the box. 
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• Individualized consideration prompts the leaders to acknowledge followers' strengths 

and delegate tasks accordingly, providing the opportunity for growth and challenges 

and support from the leader when needed. 

TL theory transitioned through various revisions and context applications for more than 

thirty years (M. Anderson, 2017; Bass, 1999; Blomme et al., 2015; Burns, 1978; Leithwood & 

Jantzi, 2005). Leithwood and Jantzi (2005) examined TL in the educational context where they 

identified four primary categories of TL behaviors (TLB), each with three subcategories (Table 

3.1), which further refined Bass’s (1999) fundamental characteristics. The four categories are 

defined as: 

• Setting direction originates from the charismatic influence and focuses on the leaders 

building relationships with subordinates who collaboratively work toward a shared 

vision and outline expectations for quality performance (M. Anderson, 2017; 

Leithwood et al., 2008).  

• Helping people focuses on leaders and followers challenging and motivating one 

another to develop knowledge, skills, and dispositions (e.g., commitment and 

resilience) and apply them purposefully in their context. Additionally, when 

necessary, individualized support is provided (M. Anderson, 2017; Leithwood et al., 

2008).  

• Redesigning the organization focuses on developing the school community's culture 

and ensuring that work conditions are conducive for the teachers, which will inspire, 

motivate, and increase teacher commitment. The organizational redesign also 

includes establishing and solidifying bonds with the broader school community, such 

as parents and other stakeholders (M. Anderson, 2017; Leithwood et al., 2008). 
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• Transactional and managerial aggregate focuses on leaders making sure that the 

physical space and infrastructure of the school are conducive to teacher success, 

reducing teacher distraction, monitoring the progress of the teaching program, and 

staffing (M. Anderson, 2017; Leithwood et al., 2008). 

Day et al. (2008) created a conceptual framework of leadership (Figure 3.1) to illustrate 

how TLB has indirectly affected student outcomes concretely. The framework proposes that 

successful leaders (independent variable) will affect student outcomes (dependent variable). 

Leaders may also directly influence the staff’s instructional climate (mediating variable), 

affecting student outcomes. However, leaders’ abilities (independent variable) are influenced by 

the pre-existing teachers’ perspectives (internal terms), school size, and funding (pre-existing 

external conditions).  
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Table 3.1 
 
Transformational Leadership Behaviors  

Category Action 

Setting Direction  1.1 Vision 

 1.2 Group goals  

 1.3 High Performance  

Helping People  

 2.1 Individualize consideration/ support 

 2.2 Intellectual Stimulation 

 2.3 Modeling key values and practices 

Redesigning the organization  

 3.1 Helping to build collaborative cultures 

 3.2 Creating structures to foster collaboration 

 3.3 Building productive relations with parents and 
community  

Transactional and managerial aggregate   

 4.1 Contingent reward 

 4.2 Management by exception 

 4.3 Management  

Note. Adapted from “A Review of Transformational School Leadership Research 1996–2005,” 
by K. Leithwood and D. Jantzi, 2005, Leadership and Policy in Schools, 4(3), pp. 177-199 
(https://doi.org/10.1080/15700760500244769). Copyright 2005 by Leadership and Policy in 
Schools. In public domain. 

  

https://doi.org/10.1080/15700760500244769
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Figure 3.1 
 
Conceptual Framework of Leadership Illustrating the Influences on and Recipients of 
Leadership Effects 

 

Note. Adapted from “Research Into The Impact of School Leadership on Pupil Outcomes: Policy 
and Research Contexts,” by C. Day, P. Sammons, D. Hopkins, K. Leithwood, & A. Kington, 
2008, School Leadership and Management, 28(1), p. 5 
(https://doi.org/10.1080/13632430701800045). Copyright 2008 by Taylor & Francis. 

In a study investigating how teacher leaders enact transformational practices and 

observing how transformational practices contribute to student engagement, Leithwood and 

Jantzi (2005) surveyed 1,762 teacher leaders and 8,805 students. The population was chosen 

from 110 elementary and junior high schools in a large school district in eastern Canada. Two 

separate instruments were used for teachers and students. The 214-item teacher survey used a 5-

point Likert scale to measure school and classroom conditions and TLBs, such as setting 

direction, helping people, and redesigning the organization. The results indicate that TL had a 

substantial direct impact on organizational conditions and a weak yet significant, indirect effect 

on student outcomes, such as participation (.07) and identification (.10). 

Researchers have recognized TL approaches as effective models for school leaders (M. 

Anderson, 2017; Francisco, 2019; Quin et al., 2015). TL conceptual and theoretical frameworks 

can also be applied in the context of ISN technology integration initiatives. As shown in Figure 

https://doi.org/10.1080/13632430701800045
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3.2, ISN leadership’s technology integration vision, value, and support (e.g., leaders’ behaviors) 

may impact teachers’ willingness, abilities, and efficacy to integrate technology in the classroom 

(e.g., classroom conditions), which may indirectly affect students 21st-century skills (e.g., 

outcomes). Concurrently, the framework also outlines the needs that require attention, such as 

developing a shared technology integration vision, goals, and expectations; providing support 

through modeling and professional learning; and nurturing a collaborative environment to 

improve students’ 21st-century outcomes. School principals, who apply TL strategies and traits, 

increase teacher motivation and teacher self-efficacy to develop a shared vision; therefore, they 

should focus on principal preparation training (Abdullah et al., 2020; Francisco, 2019). Afshari 

et al. (2012) suggested that ongoing training and development for TL and technology is 

advantageous to transforming leadership behaviors regarding technology. One way to transition 

ISN leaders to establish a collaborative community willing to establish shared vision and goals is 

to introduce training that can contribute to changing leaders’ behaviors.  
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Figure 3.2 
 
Day et al.’s (2008) Transformational Leadership Conceptual and Leithwood and Jantzi’s (2005) 
Theoretical Framework Adapted to Structure International Society of Technology in Education 
Leaders’ Needs and Outcomes  

 

In a quantitative study using the structural equation method of 320 principals in Tehran, 

Afshari et al. (2012) investigated the effect of professional learning for leaders and technology 

professional learning on the TL role of principals implementing technology in schools. A two-

part questionnaire was used to examine (a) the TL role of principals in implementing technology 

in schools and (b) factors associated with leadership, such as computer competence, information 

and communication technology (ICT) use, and professional learning. The principals’ TL styles 

were measured with a 20 question, 5-point Likert scale. The study results identified a significant 

relationship between technology use and TL in implementing technology into schools. The 

findings indicated that principals using technology in administrative and instructional tasks 

model a vision and mission for integrating technology with their teachers (Afshari et al., 2012). 

The principals recommended that schools initiate programs to provide ongoing leadership and 
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technology training to understand the importance of TL and increase technology integration 

(Afshari et al., 2012).  

Professional Learning 

Selecting an effective professional learning model for leaders suitable for the ISN context 

requires reviewing professional learning approaches to understand criteria for effective 

professional learning and options available for professional learning. The following section 

provides an extensive overview of professional learning criteria and options. The purpose is to 

evaluate which approach is most appropriate to facilitate ISN leaders in crafting a shared vision. 

Leaders to incorporate new knowledge and enriched professional skills into their context require 

ongoing support and professional learning (Leithwood & Jantzi, 2005; Machado & Chung, 

2015). Professional learning refers to continuous learning that enriches professional skills, 

knowledge, beliefs, or dispositions (Richter et al., 2011). Professional learning originates from 

professional development and has become prominent because of emphasis on the process and 

commitment to ongoing, lifelong learning practices (Darling-Hammond & McLaughlin, 1995; 

Darling-Hammond et al., 2017; Easton, 2008). This paper refers to the continuous learning of 

teachers and teacher leaders as professional learning going forward. 

Between 1990 and 2010, a widespread consensus of five characteristics of effective 

professional development was reported to be active learning, content-focused, coherence, 

sustained duration, and collective participation (Desimone, 2009; Hawley & Valli, 1999; 

Kennedy, 1998; Wilson & Berne, 1999). Darling-Hammond et al. (2017) reviewed 30 years of 

studies focused on professional learning, then modified and expanded the characteristics to seven 

essential criteria to include the following: 
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• Content-focused refers to the following: Successful professional learning should 

connect to a specific context and targeted topics of the teachers and leaders in order 

for the learners to experience the process, content, or situation as it directly applies to 

them (Darling-Hammond et al., 2017). 

• Active learning refers to the following: As opposed to passive learning, active 

learning engages the learner with interactive activities within the context of the topic 

(Darling-Hammond et al., 2017). 

• Supports collaboration refers to the following: Successful professional learning 

provides a space and time for teachers and leaders to collaborate and build shared 

ideas, understandings, and goals (Darling-Hammond et al., 2017).  

• Use models of effective practice refer to the following: Effective models that 

demonstrate instructional practices, technology integration approaches, or sample 

documents guide teachers and leaders, instilling efficacy in implementing the practice 

on their own (Darling-Hammond et al., 2017). 

• Provides coaching and expert support refer to the following: Providing ongoing 

coaching and support enables teachers to work with experts who can address just in 

time content-specific needs and share proven approaches to resolving problems 

(Darling-Hammond et al., 2017). 

• Offers feedback and reflection include the following: In order for behavior change to 

occur from professional learning, teachers and leaders must receive feedback about 

the actions, thoughts, and perspectives which they have developed throughout the 

learning, as well as to reflect on how they will change and improve future situations 

(Darling-Hammond et al., 2017). 
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• Sustained duration refers to the following: Promising professional learning should 

provide teachers and leaders with an opportunity to learn, try, practice, and 

implement new approaches presented during professional learning (Darling-

Hammond et al., 2017). 

Successful professional learning should aspire to include all or any of the above characteristics 

(Darling-Hammond et al., 2017). Using these characteristics can guide the identification of 

practical approaches which support changing leaders' behavior.  

Professional learning for educators may be formal or informal (Marsick & Watkins, 

2001; Watkins & Cervero, 2000; Watkins et al., 2018), and at times the same professional 

learning method depending on how it is initiated (top-down or in pursuit of personal interest), 

and run (institutional run or participant-driven) can fall under either category (Admiraal et al., 

2021; Jones & Dexter, 2014). Each category provides a variety of continuous learning methods, 

which equip educators with a range of alternatives for professional learning. Further 

examinations of various continuous learning methods will contribute to identifying a suitable 

intervention, which addresses learning methods that are (a) conducive to changing leadership 

practices to establish common agreements and understandings of technology integration terms 

collaboratively, develop a school-wide technology integration vision, and teacher expectations, 

and (b) appropriately flexible to meet the demands of multiple leaders' schedules and skill levels. 

Formal Professional Learning 

The professional learning offered to and required of principals and teacher leaders is 

limited and often tapers off after the first two years of attaining the leader position (Rowland, 

2017). Professional learning is often delivered through conventional one-size-fits-all approaches 

to reinforce familiar skills and attain new knowledge of central office or district initiatives 
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(Lawless & Pellegrino, 2007; Rowland, 2017; Thessin & Louis, 2020). Formal indicates that the 

professional learning is mandated or required by supervising parties such as the school district or 

school board via full or half-day conferences, workshops, or district meetings to remain current 

topics the district deems essential (Feiman-Nemser, 2001; Rowland, 2017). Formal professional 

learning is a common training approach where the district or board may require principals to 

attend various sessions annually (Rowland, 2017; Thessin & Louis, 2020). 

Another path in which education leaders obtain formal continuing professional learning is 

through coursework offered by other recognized institutions such as colleges or universities 

known as reward-bearing professional learning (Kennedy, 2016). There is the intrinsic reward of 

accomplishment for some. However, it often accompanies earning credits, certification, or a 

degree at the end of the course, contributing to financial gain (Feiman-Nemser, 2001). Although 

some pursue professional learning for intrinsic reward or financial gain, others must take it due 

to skill deficiencies or unsatisfactory performance evaluations.  

Deficit professional learning is a directive for individual teachers who have been 

identified to require performance improvement (Kennedy, 2016). However, the approach 

requires someone to evaluate all participant competencies and provide specialized professional 

learning for the individuals when necessary (Kennedy, 2016). Another concern with this 

approach is that some performance challenges are not solely the result of the individual but may 

result from leadership, poor infrastructure, or lack of resources (Rhodes & Beneicke, 2003). 

Formal professional learning styles' motivations, methodologies, and philosophies vary greatly 

depending on delivery, objectives, and context. The following sections review many of the 

typical formal professional learning strategies and their strengths and weaknesses.  
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Training/Workshop Model. The training or workshop model approach is a formal 

professional learning model typically, but not exclusively, delivered face-to-face. It is often 

presented to principals by an expert lead presenter or presenters, which requires the sessions to 

be delivered at a designated time and location, with generalized topics (Jones & Dexter, 2014; 

Lieberman, 1995; Lieberman & Miller, 2014; Rowland, 2017). It has been known to have 

successful results when implemented to smaller targeted groups with specific needs (Lieberman 

& Miller, 2014; Martin et al., 2010), but conversely, the training model has been viewed 

negatively as a static training model where presenters provide prescriptively, one size fits all 

content to large, diverse groups in a limited amount of time (Little, 1993). The generalized 

delivery method limits principals' and school leaders’ abilities to apply lessons to their specific 

contexts and does not meet participant needs (Jones & Dexter, 2014; Lieberman, 1995; 

Lieberman & Miller, 2014; Rowland, 2017).  

Cascade Workshop Model. A modified approach to the training or workshop model is 

the cascade model. Cascading allows individuals or small groups to attend professional learning 

sessions and become experts on the subject matter. The staff member or members are then 

required to return to the school and relay the learned information to the rest of the community 

(Kennedy, 2016). This approach can be practical to others in a similar context, as they will learn 

new skills and knowledge concerning a specific context. It also develops an in-house expert to 

assist others when there are questions. 

Professional Learning Community. PLCs, depending on their origins, such as from a 

top-down initiative or participants under their enterprise, can be formal or informal (Admiraal et 

al., 2021). Because PLCs have started to be initiated and utilized by districts and schools as a 

popular professional learning strategy, they can be considered a more current variation of formal 
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professional learning (Dagen & Bean, 2014; Jones & Dexter, 2014). Although the term PLC is 

sometimes used interchangeably, communities of practice (CoP; Admiraal et al., 2021; Dagen & 

Bean, 2014), Chindgren et al. (2006) clarified that the two communities were distinctly different. 

A PLC's design promotes communities to practice continuous reflection of how teacher 

collaboration and student learning contribute to changing the culture of schools (DuFour, 2004; 

Mraz & Kissel, 2014). PLCs intend to address teachers' learning and their teaching by 

incorporating two essential beliefs.  

First, teachers actively reflect on their teaching, improve their pedagogy or content 

knowledge, and improve student outcomes (Dagen & Bean, 2014; Vescio et al., 2008). Second, 

teacher learning relies on the collaborative dialogue between teaching colleagues within similar 

contexts to improve student outcomes (Dagen & Bean, 2014; Vescio et al., 2008). In a review of 

11 empirical studies, 10 conducted in the United States and one in England, Vescio et al. (2008) 

found that teachers' active participation in PLCs demonstrates a change in a professional culture, 

teaching practice, and student outcomes. Vescio et al. established four PLC character traits 

apparent in all 11 studies: collaboration, emphasis on student learning, teachers' self-directed 

learning, and opportunities for continuous learning. However, Vescio et al. suggested that the 

compartmentalization of the four traits limits the ability to accurately describe a dynamic 

concept, such as PLCs, which varies depending on content and context.  

To the point of Vescio et al. (2008), Learning Forward (previously the National Staff 

Development Council) provided more encompassing standards for PLCs, which included similar 

traits to Vescio et al. (2008) and detailed three additional criteria. Learning Forward's (2011) 

standards are based on a continual collaborative cycle of identifying student learning needs, 

identifying educator learning goals, implementing plans based on research, practicing job-
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embedded coaching and support, program evaluation, and program analysis. A PLC's agility with 

time encourages active learning for adults, promotes teacher coherence, and fosters collaboration 

(Dagen & Bean, 2014). Additionally, PLCs incorporate multiple professional learning styles into 

their system, such as coaching, mentoring, action research, and transformative making it a 

versatile and robust platform for professional learning.  

Coaching. Coaching is a professional learning method that includes elements preferable 

to principals such as extended time, attention to context and content, collaboration, active 

participation, incorporation of modeling, and supportive feedback in the learning process (Dagen 

& Bean, 2014; Rittenour, 2017). The ISTE (2020) recommended incorporating coaching as an 

important way to expose principals to new technology and opportunities for practice and time to 

share ideas to improve 21st-century professional learning effectively. Additionally, it is 

identified as an effective and promising professional learning approach for principals (George 

W. Brush Institute, 2016; Rittenour, 2017; Rowland, 2017)  

Coaching allows two or more colleagues to collaborate and reflect on practices and 

conduct action research to improve skills, knowledge, and pedagogy. However, successful 

coaching depends on two elements: The leaders are willing to participate in coaching, and a 

degree of trust exists between the participating colleagues (Dagen & Bean, 2014). Coaches 

should remain familiar with their partners' environment, resources, and scheduling; they share an 

understanding of the context, nurturing collegiality (Dagen & Bean, 2014; Robbins, 1995; 

Rowland, 2017). The dynamic allows coaches and principals to comfortably model processes, 

take risks, make mistakes, share experiences, and transfer their learning specifically to their 

contexts which contributes to nurturing principal growth and development (Dagen & Bean, 

2014; Rittenour, 2017; Robbins, 1995; Rowland, 2017). 
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Knight (2007) found that educators were more confident after observing their coach 

model processes. Coaching allows principals to focus on specific areas of concern (Rowland, 

2017). Collaborative reflection, action research, and dialogue allow coaches and partners to 

identify improved practices and provide ongoing support throughout the implementation 

(Rowland, 2017; Smolin & Lawless, 2011). Additionally, the proximity of an on-site coach 

allows for just-in-time teaching and the ability to correct behaviors immediately (Dagen & Bean, 

2014; Rowland, 2017). Just-in-time learning, ongoing support, and attention to context suggest 

the potential for successful professional learning of teachers (Dagen & Bean, 2014; Rowland, 

2017). Biancarosa et al. (2010) conducted a four-year longitudinal study of the impact of teacher 

one-to-one coaching on student literacy outcomes. Over the four years, they collected data from 

27,427 observations of 8,576 students taught by 287 teachers in eight states on the east coast. 

Their standard effect sizes of .22 the first year, .37 the second year, and .43 the third year 

indicate that teacher coaching substantially affects student outcomes (Biancarosa et al., 2010). 

Garet et al. (2008) recognized coaching as an essential professional learning approach, which 

requires further research in the varied ways it can contribute to teacher development.  

Mentoring. Mentoring, a versatile model which can be initiated formally or informally, 

is another consideration for professional learning. Mentors often work with new or lesser 

experienced colleagues to provide advice, guidance, and moral support for careers (Bell, 2000; 

Rowland, 2017). Mentors are especially beneficial to beginning principals (Rowland, 2017). 

Because they are similar, it is essential to distinguish the difference between coaching and 

mentoring. Coach's responsibilities focus more on developing their colleagues' specific goals by 

incorporating a cycle of practice, modeling, and feedback (Knight, 2007; Rowland, 2017). 

Whereas mentoring focuses on the bigger picture of nurturing abilities in the context of career 
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development (Bryant-Shanklin & Brumage, 2011; Rittenour, 2017; Rowland, 2017). Mentoring 

as a professional learning platform provides a variety of benefits such as being cost-effective 

(Goldsmith Roberts, 2011), reciprocal development of mentees and mentors (Beutel & Spooner-

Lane, 2009; Zachary, 2009), and potential for mentors to develop leadership qualities (Gilles & 

Wilson, 2004; George W. Brush Institute, 2016; Rittenour, 2017; Rowland, 2017). Mentoring 

can be cost-effective because the internal staff is utilized to deliver guidance, advice, and 

support. 

Additionally, mentors also experience professional learning throughout the process 

because it requires them to deconstruct, reflect, and analyze their perspectives as an educator 

(Beutel & Spooner-Lane, 2009; Zachary, 2009). The ability to collaborate with others and guide 

teachers' growth also prepares mentors to be potential leaders. Mentoring can have a positive 

effect on teachers' behaviors and perceptions. Ottenbreit-Leftwich et al. (2020) conducted a 

qualitative study of how working with mentors shifted teachers, beliefs, and practices with 

technology integration. They found that mentoring played an essential role in shaping teachers' 

perspectives of technology barriers (Ottenbreit-Leftwich et al., 2020). Additionally, they found 

that participating in mentor programs influenced teacher beliefs (Ottenbreit-Leftwich et al., 

2020).  

Similar findings emerged six years earlier in Kopcha’s (2012) 30-teacher study 

investigating how teachers’ perceptions of technological barriers shift after participating in a 

mentor program. Like the coaching process, the mentoring process meets some effective 

professional learning criteria, such as collaboration, context-specific, models of effective 

practice, ongoing, and long-lasting. One hurdle of the mentor program is the need for mentors to 

receive adequate training (Hudson, 2010). 
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Action Research Model. Action research is a practical professional learning approach 

where the leader studies within their context. Action research is an inquiry-based approach that 

relies on a cycle of questions, problem-solving, research, and reflection, which results in action 

or change (Al-Mahdi, 2019; Corey, 1953; Tallerico, 2014). The simplicity and flexibility of the 

model allow it to be conducted, formally or informally, independently, or collaboratively (West, 

2011). Individuals or groups identify localized problems that require change or attention, collect 

data of what is occurring, possible research solutions, and implement change (Tallerico, 2014). 

Action research can be described as continuous learning, including a repetitive modifier at the 

end of the series (Al-Mahdi, 2019; Glanz, 1998).  

First, the leaders must identify their subject or focus, then collect data regarding the 

behavior requiring change, next analyze and interpret the data, identify and implement a change 

of action, then reflect on the implementation, and either continue with the new action or modify 

it, finally develop a new focus and repeat the process (Al-Mahdi, 2019; Glanz, 1998; Tallerico, 

2014). Although there are a variety of iterations to the action research process (Al-Mahdi, 2019; 

Calhoun, 1994; Cochran-Smith & Lytle, 1993; Corey, 1953; Lewin, 1946), the three 

characteristics of inquiry, transformation, and method remain consistent (B. B. Levin & Merritt, 

2006; Tallerico, 2014). Action research is pliable to meeting many of the essential criteria for 

effective professional learning, such as encouraging regular reflection of teacher practices, active 

engagement in the learning process, teacher choice of implementation, just-in-time learning, 

embedded focus on context and content, and the ability to occur in isolation or collaboratively 

(Al-Mahdi, 2019; Tallerico, 2014; West, 2011). Additionally, the intrinsic benefits of the process 

can nurture leaders as researchers who become more informed about their field, themselves as 

teachers, and as individuals (Al-Mahdi, 2019; Bennet-Costi, 1993). However, action research 
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runs the risk of being loosely followed, and data collection or research can be superficial without 

checkpoints monitored by collaborative colleagues or administrative leaders (Tallerico, 2014). 

Transformative Professional Learning. Transformational professional learning (TPL) 

is the practice of developing individuals to look inward and explore self-knowledge (Brennan & 

King, 2021; Miranda, 2012). It is an opportunity for individuals to reflect on their personal 

beliefs, approaches, dynamics, and the beliefs and philosophies of their learning communities 

(Brennan & King, 2021; Jurow, 2009). The philosophy of TPL is that teachers and leaders do not 

need external experts to present answers and new approaches but that individuals already have 

answers internalized and need time to rediscover them (Brennan & King, 2021; Jurow, 2009). 

TPL is grounded in transformational learning theory (Mezirow, 1991), which proposes that 

adults learn by making sense of their life experiences. By understanding these experiences, 

individuals can transform previous perspectives and, as a result, influence a change in behavior 

(Brennan & King, 2021; Mezirow, 1991).  

Mezirow (2000) outlined the stages of transformational learning as (a) being exposed to a 

disruptive experience; (b) a period of self-examination of the disruption, which may reveal 

feelings of embarrassment or regret; and (c) the reevaluation of the previous perceptions, which 

may result in changing perspectives. Change may not occur if the individual forgets, does not 

recognize, or does not contend with the experience (Mezirow, 2000). As the goal of TPL focuses 

on reflecting inward and avoiding external distractions, transformative professional learning is 

typically delivered at retreat-style venues where leaders and teachers meet away from the 

classrooms, offices, and schools in an environment conducive to reflection and discussion. 

Because of the highly personal nature of the process, transformative professional learning 
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requires an atmosphere of trust, respect, and willing participation by the attendees (Brennan & 

King, 2021; Miranda, 2012).  

The self-awareness which TPL generates among individuals also contributes to the 

development of professional communities and school culture. In a three-year qualitative study of 

three different samples of building leaders and teacher leaders (N = 45) to investigate the effects 

of TPL on outcome variables and system changes, Miranda (2012) concluded that the strengths 

of TPL allow for cohesive dialogue, and the development of trust among colleagues, which can 

change organizational culture. Jurow’s (2009) qualitative study of 17 High Plains School District 

administrators and building leaders from the western United States, used observations, 

interviews, and surveys to investigate the benefits of the process of TPL. Jurow concluded that 

TPL has some benefits as well as some limitations. The researcher outlined that TPL contributes 

to pedagogical content skills and management techniques and can promote inquiry beneficial to 

professional communities (Jurow, 2009). However, it does not inform how one should conduct 

their life or contribute to work (Intrator & Kunzman, 2006). Other limitations of the TPL 

approach include time management and the disconnect from the school, which can alienate 

addressing context and content (Miranda, 2012).  

Informal Professional Learning. Informal professional learning relies on like-minded 

participants building a community among peers and colleagues who collaborate and teach one 

another. It is informal because it is not restricted or controlled by institution initiatives, time, or 

space (Admiraal et al., 2021; Jones & Dexter, 2014). The flexible design allows for just-in-time 

learning, content and context-specific focus, and resolving face-to-face or online problems. Some 

benefits of informal professional learning are also its weaknesses. Because there is no designated 

time for professional learning, some teachers may not take the initiative to pursue development 
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on their own (Ming et al., 2010). Conversely, some state that because participation in 

professional learning can be initiated through individual interest, the participants are self-

motivated to complete projects (Jones & Dexter, 2014). 

Communities of Practice. CoP are groups of participants bound by a common goal, 

common interest, and socially engaged authentic activity (Amin & Roberts, 2006; Lave & 

Wenger, 1991; Smith et al., 2019). CoPs are pivotal to the learning process because they 

facilitate dialogue, debate, and persuasion around and about ongoing activity, producing and 

reproducing learning (Lave & Wenger, 1991; Smith et al., 2019). Furthermore, engaging in the 

community develops identity among the participants and gives the learning meaning. 

Characteristics of a CoP include (a) mutual engagement or similar active participation, (b) joint 

enterprise through a shared vision, and (c) a shared repertoire including similar language and 

products (Smith et al., 2019; Wenger, 1998). New members’ knowledge and identities gradually 

develop and mature as they actively engage, interact, and learn from more experienced group 

members. Over time the novice, new members evolve into the more experienced members who 

help facilitate the development of others. 

Professional Learning Networks. Professional learning networks (PLN) are informal 

digital spaces where leaders and educators can access large networks of people, resources, and 

knowledge on specific topics (Hur & Brush, 2009; Trust, 2012; Trust et al., 2018). The digital 

networks expand the range of interactions with individuals on multifaceted networks and nodes, 

which can support learning virtually, or offline at any time globally (Ravenscroft et al., 2012; 

Trust et al., 2016, 2018). Wenger et al. (2009) described the digital platform as a tool that 

transforms previous boundaries and changes the structure of relationships, including how people 

participate, trust, and measure information authenticity. 
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Although networks are ongoing streams of information, a learner’s level of participation 

can vary. The conveniences of the professional learning network allow for self-directed learners 

to engage based on their needs, but the engagement can range from active exchanges to passive 

observation (Trust et al., 2016, 2018). Regardless of their participation levels, learners transfer 

newly acquired knowledge into their context to apply their learning (Holmes, 2013). The benefits 

of professional learning networks allow for self-directed learners to build knowledge by 

interacting, observing, and collaborating with like-minded people interested in similar contexts 

and content. The global network also accommodates just-in-time learning and makes it possible 

for learning to happen long term in a social manner depending on the learners’ engagement and 

commitment (Duncan-Howell, 2010). PLNs also include drawbacks such as ensuring 

information exchanged in PLNs is valid and lacking methods to measure how PLNs benefit the 

schools. With limited exposure and interactions with a wide variety of participants in virtual 

networks, it is difficult for learners to extend or develop trust (Matzat, 2010), limiting the 

potential for deep or personal exchanges or collaboration. Additionally, the informal learning of 

PLN’s can be sporadic, just in time, and planned to address specific goals (Wenger et al., 2011), 

which, although beneficial for the individual, makes it difficult for schools to measure and 

validate teachers’ skills and abilities (Moen, 2015).  

Social Communities. Social communities are online spaces where like-minded people 

meet asynchronously to discuss and consider shared interests (Carpenter & Krutka, 2014). There 

is a difference between a community and a network. Similar to Wenger’s (1998) description of a 

CoP, an online social community consists of a dedicated group of individuals, observed shared 

norms, and an interest in exploring and working toward a common goal. The participants hold 

one another accountable for engagement, exchange resources, perceptions, knowledge, and 
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mentor (Wenger et al., 2011). A network is a place where individuals obtain a wide range of 

information from specified or unspecified searches. Unlike a network, whose audience 

participation can be sporadic, participation in a community requires ongoing sustained 

involvement (Wenger et al., 2011). 

In a qualitative study investigating why teachers are attracted to online social 

communities, Hur and Brush (2009) surveyed 23 teachers selected from three online teacher 

communities (Teacher Focus, We the Teachers, Teaching Community Online Journal). The 

results of the survey identified five fundamental reasons teachers participate in online 

communities: (a) to share emotions, (b) combat teacher isolation, (c) experience comraderies, (d) 

explore ideas, and (e) take advantage of the environmental affordances (Hur & Brush, 2009). 

The social community environment can be conducive for constructivist social behavior 

(Vygotsky, 1978) because of its absence of hierarchies and leaders. The communal space 

encourages participants of all skills and knowledge levels to actively exchange insight and 

willingly mentor one another (Gee, 2008).  

Conversely, some argue that online community platforms are not very successful for 

sustaining communities (Hadjithoma & Karagiorgi, 2009). The environment can host too many 

lurkers or non-active observers (Nonnecke & Preece, 2003). Although lurkers could quietly 

benefit from the social community as a consumer, they do not contribute to advancing the cause 

of the community. Like PLN’s, social communities offer beneficial learning opportunities such 

as long-lasting, ongoing active learning, collaboration, self–direction, and a specific focus on 

context and content. However, the information that teachers obtain is difficult to gauge and 

measure within the school context.  
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Making a Case for Communities of Practice 

The review of professional learning models, both formal and informal, reveals that each 

approach can be beneficial in particular contexts. It also demonstrates that some approaches 

overlap, such as CoPs and PLCs, PLN’s and social communities, or coaches and mentors. The 

most suitable professional learning approach, which can support ISN leaders in collaborating to 

create a shared technology integration vision and expectations (Office of Educational 

Technology, 2016), as well as bolster leaders’ technology integration skills to provide support 

for teachers (Chang, 2012), should be able to meet several criteria. The strong model would meet 

all or most of the seven characteristics of effective professional development (Darling-Hammond 

et al., 2017) and be flexible enough to support multiple contextual topics such as technology 

integration vision design, as well as leadership’s individual learning needs with technology 

integration methods and processes (Chang, 2012). Weighing each model’s ability to meet the 

seven characteristics of effective professional learning may prove difficult, as some models can 

be modified. For example, the action research model may not intrinsically include collaboration, 

yet it can be modified by individual teachers to collaborate with a colleague (West, 2011). PLNs 

are another example, as they do not consistently check, monitor, or measure participant 

engagement; therefore, levels of participation can vary (Trust et al., 2016). Table 3.2 compares 

the intrinsic characteristics of each model. Areas of the model that are not intrinsic yet possible 

are labeled as not intrinsic (NI). 

The training or workshop model exercises the ability to provide expert guidance and 

provide emerging models of broad topics to audiences specializing in multiple contexts  



 

 101 

(Jones & Dexter, 2014; Lieberman, 1995). However, it does not intrinsically address needs, such 

as flexibility to multiple contents, active learning, collaboration, reflection and feedback, and 

sustained duration. 

Table 3.2 
 
Matrix of Professional Learning Elements of Professional Learning Models  

Professional 
learning model 

Content-
focused 

Action 
learning 

Supports 
collaboration 

Uses 
effective 
models 

Coaching 
and expert 

support 

Offers 
feedback 

and 
reflection 

Sustained 
duration 

Training 
workshop 

NI  NI X X   

Professional 
learning 
community  

X X X X X X X 

Coaching X X X X X X X 

Mentoring  NI  X X X NI X 

Action research  X X NI X NI X X 

Transformative 
model  

NI X NI  NI X  

Communities of 
practice  

X X X X X X X 

Professional 
learning networks  

X NI X X  NI X 

Social 
communities  

X NI X NI  NI X 

Key: X indicates a presence; NI indicates it is possible to exist but is not intrinsic to the model. 
Note. Based on the seven characteristics of effective professional learning (Darling-Hammond et 
al., 2017): (a) content-focused, (b) active learning (c) supports collaboration, (d) uses models of 
effective practice, I provide coaching and expert support, (f) offers feedback and reflection, and 
(g) sustained duration. 

The PLC model potentially meets all seven characteristics of effective professional 

learning. The design of the PLC model is flexible and develops an ongoing collaborative 
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environment of learners actively engaged in real application research. The comprehensive 

approach embeds modeling, coaching, and providing time to reflect and analyze the learning 

(Vescio et al., 2008). Finally, it provides a valuable framework of support for leaders and 

qualifies as a possible consideration for a professional learning intervention for ISN leaders. 

Coaching also meets all the characteristics of effective professional learning. The focus 

of coaching to provide sustained duration to support teachers’ content creates an atmosphere of 

collaboration, modeling, feedback, and active engagement (Dagen & Bean, 2014). By design, its 

focus is on a specific content where a more informed other collaborates with partners, working 

toward a current, applicable process (Dagen & Bean, 2014). Mentoring, similar to coaching in 

the process but different in purpose, focuses more on developing individuals for the profession 

(Bryant-Shanklin & Brumage, 2011). Its structure of typically pairing a more experienced 

individual with new or less experienced colleagues diminishes opportunities for active learning 

and may not include feedback on performance (Bryant-Shanklin & Brumage, 2011). 

The action research model is a practical model that focuses on the problems that teachers 

witness in their context, leading them to gather data, research, and apply changes (Tallerico, 

2014). However, it does not intrinsically promote collaboration or provide the added support of a 

coach. The transformative model requires the participants to reflect on their life experiences and 

make behavior changes based on those reflections (Brennan & King, 2021; Mezirow, 1991). The 

process requires the participants to distance themselves from all distractions, such as schools and 

classrooms, to focus on the primary purpose. The design of the model does not embrace the 

collaborative characteristics needed by ISN leaders. 

PLNs and social communities informally support teachers and leaders in collaborative 

exchanges with colleagues and peers to focus on similar content and context worldwide (Trust, 
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2012). Their informal nature makes it flexible for teachers’ and leaders’ schedules and 

convenient for just-in-time learning. However, the informality risks information credibility and 

results in participants not receiving thoughtful feedback on their performance (Trust, 2012). 

CoPs are founded on active learning, incorporate effective practices, enable coaching 

between more informed others and novices, encourage collaboration, and promote dialogue 

exchanges and reflection (Lave & Wenger, 1991; Smith et al., 2019). The structure of the CoP 

aligns with the seven essential elements of a successful PD as it encourages the participation of 

both experts and novices who work collaboratively to incorporate current and proven practices 

for a real-life application (Lave & Wenger, 1991; Smith et al., 2019). The sustainability of a CoP 

relies on the community of participants progressing up the ranks of expertise as they transition 

from novice to expert, gaining insight through dialogue exchange, practice, and reflection along 

the way (Lave & Wenger, 1991). These new experts then collaborate with new novices and 

restart the cycle (Lave & Wenger, 1991). 

Coaching, PLCs, and CoPs meet all seven criteria of professional learning (Darling-

Hammond et al., 2017). One should consider the ISN context to choose the most appropriate for 

ISN. The advantage that PLCs and CoPs present over coaching is the element of working with a 

broader community, and both PLCs & CoPs embed coaching into their process (A. L. Brown & 

Duguid, 1991; Dagen & Bean, 2014), making them more comprehensive approaches. PLCs and 

CoPs overlap in some areas, and it is often difficult to distinguish which model to use 

(Blankenship & Ruona, 2007; Chindgren et al., 2006). The main areas of difference reside in 

leadership and purpose (Blankenship & Ruona, 2007). PLCs focus on school improvement 

compared to CoP’s attention to improving practice, and PLCs favor a top-down leadership style 

versus CoP’s distributive leadership approach (Blankenship & Ruona, 2007). 
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The reviews suggest that both PLCs and CoPs provide a comprehensive process of 

sustained professional learning, which can support the ISN leaders in developing a collaborative 

community that can focus on designing a vision and expectations (Darling-Hammond et al., 

2017). The flexibility of the models also allows for incorporating professional learning models 

within them, which can address varying contexts and support leaders’ differing learning needs 

with technology integration (Darling-Hammond et al., 2017).  

Considering that professional learning for ISN leaders includes participants of equal 

status and does not stem from a top-down initiative, but instead benefits from a distributive 

leadership where participants contribute their areas of strengths (i.e., technology and pedagogy) 

and because the focus is to improve teacher practices, CoPs are more appropriate for the ISN 

context and purpose. However, the ISN CoPs may be fortified by incorporating some PLC 

practices, such as making data-driven decisions. Communities of practice are grounded in 

situated learning (Smith et al., 2019), indicating that knowledge can be developed through 

interactive exchange within CoP, collaborating on authentic activities to create a vision, develop 

value, and provide support of technology integration in the classrooms, which could indirectly 

support student outcomes. This process is best exemplified by developing ISN teacher CoPs, 

which organically grew out of the need for technology integration PD for teachers during 

COVID-19. The following sections provide an overview of situated learning and review how 

ISN teachers experienced situated learning as they participated in teacher-created CoPs. 

Situated Learning. To some degree, COVID-19 ushered all ISN teachers and leaders to 

participate in situated learning as they negotiated online instruction. Examining situated 

learning’s role in ISN CoPs facilitates the ability to capitalize on the benefits in future CoPs 

purposely. Situated learning is a popular model of learning which can be oversimplified and 
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misinterpreted to mean that learning is situated within a physical space (Lave, 1991; Petko et al., 

2018; Wenger, 1998). Broader in meaning, situated learning contributes to multiple theories that 

combine perceptions, cognition, language, learning, and social interaction (Lave, 1991; Petko et 

al., 2018). The general perspectives of situated activity consist of three categories, the cognition 

plus view, the interpretive view, and the situated social view (Lave, 1991; Petko et al., 2018). 

The cognition plus view perceives the world as a fixed place where participants intake, process, 

and retrieve information concerning the interaction with others in a social capacity (Lave, 1991; 

Petko et al., 2018). From this perspective, social cognition should not occur to an individual 

wandering alone in the desert.  

However, the interpretive view contributes to the idea that situatedness is grounded in 

multiple perspectives of individuals and that these views need to be negotiated through 

discourse, persuasion, and debate between the participants. Language is integral to social 

activity, which helps express feelings and emotions and adds structure to the context (Lave, 

1991; Petko et al., 2018). The situated social view overlaps much of the interpretive view and 

perceives knowledge as being generated and regenerated through interactions among people in 

the social world. Additionally, it expands beyond the interpretive view by highlighting the 

significance of prior knowledge (history) contributing to social exchange and ongoing activity 

(Lave, 1991; Petko et al., 2018). More succinctly, Lave and Wenger (1991) summarized situated 

activity as learning and knowledge development through the interactive exchange within CoP 

collaborating on authentic activities. 

Lave (1991) identified that situated learning is a theory that explains how thought, the 

development of knowledge, and learning are produced through social and cultural interactions 

embedded in authentic activity. Communities of practice focus on the social engagement aspect 
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of situated learning, with have three major components: mutual enterprise, joint engagement, and 

shared repertoire of language and products (Amin & Roberts, 2006; Petko et al., 2018).  

The ISN teacher CoP established a mutual enterprise to help teachers’ transition their 

prior face-to-face teaching knowledge to teaching and learning in an online environment using 

PowerSchool learning management platform by situating social engagement (joint engagement) 

in the activity of authentic course creation (repertoire of products). Participants of the teacher 

ISN CoP were able to progress from a legitimate peripheral participant to an actual participant 

who is more skilled with teaching in an online environment, train others, and be cognizant of the 

value online teaching may provide. 

Communities of Practice in Action During COVID-19. In February of 2019, COVID-

19 forced the school closure across the globe. Schools enlisted emergency online education 

practices challenging teachers to integrate technology to supplement their pre-existing face-to-

face lessons. ISN closed its doors to face-to-face education and transitioned to online learning for 

two and half months. During that time, teacher-centered CoPs (Lave & Wenger, 1991) 

organically developed and focused the participants’ mutual engagement targeted online 

instructional design. The introduction of communities where like-minded teachers could engage 

in discourse, share, and debate ways of integrating online learning platforms helped less 

experienced teachers unravel the complexities of online teaching while participating in the 

authentic activity of designing an online class. Although some teachers excelled in using the 

online PowerSchool Learning platform to design and deliver instruction, others found the 

transition intimidating, confusing and frustrating. Challenges to educational institutions include 

scrutiny from parents, high demands to acquire new skills quickly, and organization limitations 
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for innovations that overwhelmed some teachers (Gonzales & Jackson, 2020; Snyder & Wenger, 

2003).  

CoPs grouped teachers struggling with common challenges to learn from one another in a 

safe environment and develop new solutions (Snyder & Wenger, 2003). Amin and Roberts 

(2006) categorized four groupings of CoPs based on the learning and knowledge generated 

within each as (a) craft/task-based CoPs concerned with the preservation of passing on 

knowledge used to create and produce services and products, (b) professional CoPs that focus on 

acquiring and implementing popular techniques necessary to perform specific professional 

duties, (c) expert or creative communities that include systems of knowledge that require specific 

levels of expertise with high levels of creative production, and (d) virtual communities that might 

be combined with the previous three to facilitate how to transfer knowledge while existing as a 

standalone CoP operating in only a virtual space. The teachers’ CoPs were a professional 

knowledge community focused on implementing current and effective online teaching and 

learning techniques. As its focus was on online course design and implementation, it also 

incorporated the use of virtual communities along with face-to-face interactions and exchanges.  

The CoPs that developed during isolation positioned teachers to learn and create online 

lessons actively for students. The process of teachers transferring their traditional pedagogical 

approaches to online teaching skills and methodologies demonstrated growth and application of 

new knowledge. Groups collaborated using video conferencing software, such as Zoom and 

Google Meets, where participants regularly created and learned from people of different skill sets 

during online sessions. The opportunity to work with peers in a CoP offered teachers the 

opportunity to situate their learning in active engagement, progress their skills from novice to 



 

 108 

master by working with others of various skill levels, establish value and meaning of online 

learning, and establish identity through membership of the community. 

The teachers’ CoPs can be utilized as a model to leaders by demonstrating the flexibility 

and effectiveness of a CoP, providing an understanding of how to structure a leader’s CoP, and 

by brokering (Lave & Wenger, 1991) lessons learned by leaders who participated in the variety 

of CoP’s during COVID-19. The forced emergency online migration could prove beneficial to 

developing a technology integration vision and sustained expectations and goals (Gonzales & 

Jackson, 2020; OECD, 2020) at the ISN. 

Conclusion 

Building a community committed to continuous professional learning can be based on the 

philosophy that constant improvement of leaders’ and teachers’ practices improves student 

learning (Jensen et al., 2016). By addressing a continuous cycle of professional learning, the 

system ensures that teachers and leaders continually review new and emerging practices, 

collaborate with colleagues, coaches, mentors, and lead learners to plan and evaluate the progress 

of the strategies as a team. Teachers and leaders are expected to model and observe one another 

regularly, which provides the opportunity to witness the application of new policies and 

resources related to specific content. Furthermore, teachers and leaders are continuously inspired 

to improve because professional learning nurtures an environment of accountability for 

accomplishing common goals (Jensen et al., 2016). Situated learning and CoPs can guide 

educational institutions to nurture the growth of leader and educator practices by providing 

sustainable professional learning (Lave & Wenger, 1991). Situated learning, steeped in 

collaboration and discourse, reflection, and improvement while participating in authentic 

activities, capitalizes on Vygotsky’s (1978) sociocultural framework. Additionally, the 
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characteristics of CoPs grounded in situated learning contribute insight into elements critical to 

addressing the needs of ISN leaders, such as crafting a shared vision, nurturing the value of 

technology integration, and sustaining professional learning for stakeholders.  

When designing professional learning, the outcomes of all stakeholders should be 

considered. Leaders’ outcomes include establishing common understandings of technology 

integration terms, using those terms to help craft a shared technology integration vision, and 

developing technology integration expectations for teachers (Chang, 2012; Ertmer et al., 2012; 

Learning Forward, 2011). Because student success is the teacher’s focus, their professional 

learning facilitates them to develop further their content and PCK (Lawless & Pelligrinao, 2007; 

Learning Forward, 2011). Students aspire to achieve high levels and hold teachers accountable 

for their success (Learning Forward, 2011). Utilizing the CoP approach to facilitate technology 

integration professional learning for leaders can improve student learning (Gonzales & Jackson, 

2020; ISTE, 2020; Machado & Chung, 2015; Tschannen-Moran & Chen, 2014).  

School leadership at ISN does not provide the necessary support, value, or vision to 

promote and encourage teachers to integrate technology effectively to support pedagogy, which 

is a problem that can result in jeopardizing a student’s ability to be future-ready (Institute for the 

Future, 2014). One should devise a way for school leaders to collaborate and resolve the 

misunderstandings around technology integration. A professional learning design to address 

leadership and the multiple layers of underlying factors should be thorough, flexible, robust, and 

aligned with improving student outcomes. The social-cultural theory, where learning occurs 

through individuals’ social interaction with their environments, is ideal because the problem 

requires that leaders collaborate to find a practical solution, a shared vision. Using CoPs framed 
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by the socio-cultural parameters for teachers has proven necessary, beneficial, and informative 

during the unstable times of COVID-19.  

Similarly, CoPs can provide a solid and sustainable foundation to resolve ISN 

leadership’s need to develop a cohesive community with a shared technology integration vision 

and expectations to guide, develop and support teachers’ technology integration willingness and 

abilities (Ertmer et al., 2012). By increasing teachers’ use of technology integration in the 

classroom, teachers increase their pedagogical impact on students (Office of Educational 

Technology, 2016), which furthers students’ 21st-century skills and prepares them for the future 

(Institute for the Future, 2014; McLeod et al., 2015). 
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Chapter 4: Intervention Procedure and Program Evaluation Methodology 

After several weeks in online learning during the 2019 school year, ISN teachers and 

students returned to school for the final two weeks to return materials and establish some closure 

to the school year. Regrouping at the end of the year also allowed for staff and leaders to reflect 

and debrief. Leaders identified that the online experience had mixed results. They found that the 

effectiveness of online lessons, such as China’s educational emergency response to COVID-19 

(Zhang et al., 2020), fluctuated depending on staff’s previous experiences integrating technology 

to support teaching and learning. However, the school leaders credit the teachers’ informal CoPs 

for increasing teachers’ technology integration efficacy and agency by providing technology 

integration support and introducing various technological tools. 

Currently, face-to-face school attendance at ISN is unpredictable and unstable as students 

at ISN and neighboring schools report increased cases of COVID-19. In anticipation of future 

closures, leaders consider solutions for an array of scenarios. Particularly, leaders wish to 

investigate how to collaboratively develop an understanding and vision of technology integration 

to be prepared for any scenario. 

Purpose of the Study 

The purpose of this intervention is for school leaders to develop a schoolwide vision for 

the effective use of technology for learning, with the longer-term goal of developing a shared 

understanding of technology integration among teachers and leaders. The needs assessment 

reveals misalignment around leaders’ understandings and expectations of technology integration. 

Further, the needs assessment indicates that the impact of technology integration on the 

development of students has been undervalued and overlooked. In this current era of educational 

uncertainty due to COVID-19, recommendations have been made for schools to establish 
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procedures for ongoing technological training (Zhang et al., 2020), empower teachers to 

capitalize on their recent digital advances (OECD, 2020), and create policies for sustainable 

change (Gandolfini & Kratcoski, 2020). Thus, leaders’ will broker (Puzio et al., 2015; Wenger, 

1998) lessons learned from teachers’ CoPs during their months of online teaching to inform a 

leader’s CoP designed to strategically develop a technology integration vision, as well as 

schoolwide expectations and goals for technology integration. The leadership CoP intervention 

design is based on situated learning, where knowledge development occurs through interactive 

exchange within a collaborative community working on authentic activities (Lave & Wenger, 

1991). The ISN CoP participants will actively work together to create a joint product (Lave & 

Wenger, 1991), a common definition of technology integration, a shared vision statement, and 

expectations for teacher technology integration. The intervention research questions focus on the 

accuracy of the process and the outcomes attributed to the intervention. Specifically, the research 

questions (RQs) investigate: 

RQ1: How did participation in a technology integration communities of practice (CoP) 

change leaderships’ shared definition of technology integration? What contributed 

to the change? 

RQ2: How do the experiences and activities in a technology integration CoP for leaders 

contribute to the development of their technology integration shared vision? 

RQ3: How did participation in a technology integration CoP change leaders’ 

expectations for teachers’ effective use of technology? 

RQ4: To what extent did participants demonstrate active engagement in the technology 

integration CoP?  
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Research Design 

The procedure of the Leadership Technology Vision Community of Practice (LTVCoP) 

intervention is to measure the effectiveness of an independent variable, the CoP, by calculating 

any change to the dependent variables, which are leaders’ shared understanding, vision, and 

expectations of technology integration throughout the school. Utilizing a mixed-methods 

paradigm fulfills the role of effectively evaluating the impact of the CoP intervention on ISN 

leaders by capitalizing on the strengths of both quantitative and qualitative methods of collecting, 

analyzing, and making inferences about data. 

The mixed methods research consists of a quasi-experimental parallel convergent design. 

This approach efficiently collects quantitative and qualitative data using multiple instruments 

concurrently (Kennedy, 2016). The study adheres to a qualitative dominant, quan + QUAL 

design (Creswell & Plano Clark, 2017). Data are analyzed separately then combined to identify if 

themes converge, diverge, or demonstrate relationships. Green (2001) summarized the mixed-

methods approach as providing insight from multiple perspectives by solving problems with both 

numbers and words. Creswell and Plano Clark (2017) elaborated further to credit mixed methods 

paradigms with providing breadth and depth to understanding research results because each 

method compensates for the weakness of the other. Quantitative approaches adequately and 

efficiently survey larger samples sizes yet lack the detail of individual stories. However, 

qualitative methods limit sample sizes and risk misinterpretations by researchers but provide 

reasoning and clarity to participants’ perspectives by giving them a voice (Creswell & Plano 

Clark, 2017). One should evaluate both the process of the intervention and the intervention 

outcomes to accurately measure the success of the intervention. The following sections detail 

each evaluation. 
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Outcome Evaluation 

The outcome evaluation, illustrated in the outcome evaluation matrix in Appendix H, 

intends to measure whether the introduction of the LTVCoP directly contributed to creating a 

common definition for technology integration, a shared vision of technology integration, and 

whether a strategic plan was produced to enhance and sustain technology integration 

expectations and goals (RQ1, RQ2, and RQ4). The outcome evaluation will address three of the 

four research questions, along with the hypotheses guiding the study: 

RQ1. How did participation in a technology integration CoP change leaderships’ shared 

definition of technology integration? What contributed to the change? 

RQ2. How do the experiences and activities in a technology integration CoP for leaders 

contribute to developing their technology integration shared vision? 

RQ3. How did participation in a technology integration CoP change leaders’ expectations 

for teachers’ effective use of technology? 

Purposeful sampling is used to focus the intervention study on administrative leaders 

(three principals, three assistant principals, one curriculum coordinator, and one technology 

coordinator) and technology leaders (six technology coaches) at ISN. Most (12 out of 14) of the 

sample leader population took the quantitative and qualitative survey during the needs 

assessment and retook it after the planned 10-meeting intervention. They took the online LoTi 

Digital Age Survey for Leaders to measure leaders’ technology integration perceptions 

quantitatively. Additionally, they took the Majeski’s (2013) Middle School Principals’ and 

Teachers’ Perspectives, which was used to examine ISN leaders’ perceptions of how technology 

integration is operationalized among leaders, what expectations for technology integration are in 

place, and what forms of technology support are provided by school leaders.  
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The same instruments were administered to the LTVCoP at the end of the intervention. 

The leaders took the quantitative and qualitative survey to measure a change in leaders’ shared 

understanding of how they operationalize technology integration and their expectations of 

technology integration in the school. The measures were taken with the same tools to identify 

change. Quantitative results were analyzed and compared with the qualitative results (quan + 

QUAL) to investigate themes and convergence or divergence. Because the CoP sample was 

small, and the CoP implementation was reliant on dialogue and social learning, qualitative 

methods were the dominant (QUAL) method supported by less dominant quantitative (quan) 

methods (see Creswell & Plano Clark, 2017).  

The CoP intervention framework for the ISN leadership team calls for the most suitable 

experimental design, which promotes the greatest causal strength, minimizes doubts of 

capabilities for generalization, yet accommodates the school’s context and its resources, such as 

time personnel, and finances. Cook et al. (2002) gauged the strength of an experiment by its 

ability to infer the cause of change to the intervention. However, the weakness of an experiment 

is the measure of doubt that the experiment can be generalized to alternate contexts or broader 

audiences (Cook et al., 2002). This doubt may be the result of internal invalidity due to 

correlational relationships or external influences.  

Although Cook et al. (2002) established that no design guarantees validity of inferences, 

some designs, such as randomized experiments, were more conducive to causal inferences. 

Interventions of randomized experiments are applied to similar yet random groups of 

participants. Due to the design, inferences can be made that any change that occurs results from 

the intervention and diminishes speculation that change is the result of individual or group 

interferences (Cook et al., 2002). However, randomized experiments require more time and 
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personnel, and therefore finances to coordinate truly randomized yet homogeneous groupings. 

Alternatives to random experiments include quasi-experiments, which utilize selective grouping, 

natural experiments, research causes that cannot deliberately be manipulated, and non-

experiments focused on correlational relationships. 

ISN’s unique context as an international private school with a limited administrative (n = 

7) and technology (n = 7) leader population, combined with a research intervention that targets a 

purposive sampling of heterogeneous participant leaders, requires selecting a design that can 

accommodate its specific requirements. The quasi-experimental design adequately qualifies as 

most suitable for the ISN context. However, the quasi-experimental design has some 

weaknesses. Merten (2017) highlighted a weakness of quasi-experimental design as the absence 

of random grouping, which Cook et al. (2002) suggested would complicate generating valid 

inferences of cause. In response, researchers should proactively and logically disprove feasible 

alternative explanations that may attribute to the change in outcome, which can be difficult as 

alternative explanations may be extensive and not exhaustive (Cook et al., 2002). Based on the 

stated limitations, one should consider realistic possible responses to the research questions. 

After the LTVCoP analyzed findings of participants’ definitions through parallel 

convergent methods, the research aspired to confirm the hypothesis and demonstrate growth in 

leaders’ shared operationalization and expectations of technology integration. Although the 

projected findings will not conclusively attribute the causal change to the intervention, it 

improves understanding of general trends of leaders’ technology integration growth (Cook et al., 

2002). Other possible threats to the validity of the one group, quasi-experimental analysis of the 

CoP intervention include threats to internal validity, external validity, and statistical conclusion 

validity. 
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The absence of random grouping and control groups weakens the internal validity of the 

test and, therefore, diminishes claims that the intervention caused the growth in leaders’ shared 

understanding of technology integration. Adding pre-assessments to the design would increase 

the internal validity of causal inference and offset the absence of a randomized control group. 

Another possible threat to the internal validity is the dual role of the researcher as a participant-

observer. The researcher is counted as one of the participants in the study, providing insight from 

the middle school coaching lens during conversations. The researcher will refer to himself as the 

participant observer. The researcher may purposefully assert impartiality and participate in 

systematic sharing in a group dialogue with others who recognize the individual as a participant 

(Hammersley & Atkinson, 2019; Kluckhohn, 1940). One way to reduce internal validity and 

threats of bias is to triangulate findings from other participants and instruments (Cook et al., 

2002).  

Possible threats to external validity include uncontrollable, unrelated events, termed 

historical events (Cook et al., 2002), such as the impact of COVID-19. The unprecedented 

implications and approaches that have transformed education and perceptions of technology can 

risk external validity during this time. Finally, there is a threat to statistical conclusion validity 

because of a small sample size. Using the medium effect size (d = 0.5) from similar research on 

principals’ perceptions of teachers’ abilities to integrate technology into the classroom 

effectively (Fisher & Wallers, 2013), an alpha score of 0.05 and a power of 0.08 projected a 

recommended sample size of 34, which is greater than the current 14-person sample population. 

One possible approach to offset the external and statistical conclusion validity was to include 

additional qualitative questions to gather more accurate personal perspectives. Therefore, the 

study's design emphasizes a qualitative approach, quan + QUAL (Creswell & Plano Clark, 
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2017). In addition to considering the internal and external threats to the validity of the outcome 

evaluation, it is also essential to make connections between the intervention process and the 

resulting outcome (Stufflebeam, 2003). Conducting a process evaluation helps to align the 

process to the outcome (Stufflebeam, 2003). 

Process Evaluation 

Project implementation through the lens of process evaluation measures the degree to 

which the actualization of a project adheres to the ideological process of implementation. 

Additionally, it informs decision-making, contributes to research, and makes connections 

between the process and output of research (Stufflebeam, 2003). Zhang et al. (2020) defined 

project implementation concisely as the ability of the implementation process to adhere to what it 

says it will do. Zhang et al. further elaborated that the critical elements of project implementation 

include (a) the extent to which scheduled events occur, (b) the extent to which participants attend 

and engage in their role, and (c) noting what changes and adjustments are incorporated into the 

implementation—monitoring the implementation of the leadership technology integration CoP 

project gauges the merits of the process and the effectiveness for influencing the outcomes. It 

determines if the service, delivery, and support are consistent with the intervention's outlined 

processes (Figure 4.1). It allows for reproducing the processes in other contexts or scaling up the 

initiative to a broader audience. As such, the fourth research question related to process 

evaluation was the following: 

RQ4: To what extent did participants demonstrate active engagement in the technology 

integration CoP? 

Hypothesis: A descriptive analysis will demonstrate that participants actively engaged in 

the CoP. 
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Project Implementation. The CoP intervention framework for the ISN leadership team 

calls for a high-quality project implementation process to align the process to the resulting 

outcomes. The standalone project implementation consists of 14 administrative leaders 

participating in CoP to develop a shared understanding, vision, and expectations of technology 

integration throughout the school. Each of the sessions generally follows the framework of the 

CoP by (a) establishing mutual engagement, (b) joint enterprise through a shared vision of the 

CoP, (c) leveraging the input of brokers, and (d) using shared language, and process to develop 

procedures and policies which enhance and sustain teachers’ aptitudes to integrate technology 

effectively (Lave & Wenger, 1991).  

One crucial element contributing to effective project implementation is regular 

attendance and active engagement (Zhang et al., 2020). Similarly, active engagement and 

participation are essential to the success of the CoP process (Lave & Wenger, 1991). ISN’s 

LTVCoP will measure if at least 70% (10 out of 14) of the participants attend 70% (seven out of 

10) or more of the ten 1-hour CoP sessions. The participants’ attendance and engagement will be 

collected through observation and recorded quantitatively. If implemented at high fidelity, the 

process aspires to result in short-term outputs outlined in the logic model (Figure 4.1) of a shared 

vision of technology integration founded on shared understanding and schoolwide expectations 

of technology integration. 
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Figure 4.1 
 
Community of Practice Logic Model 

Note. Logic model of ISN leader technology integration CoP outcomes, by Troy Gordon 
(October 20, 2020). 

Context. Context refers to the processes’ environments, participants, and delivery 

methods and is identified as an essential component to consider during a process evaluation by 

Baranowski and Stables (2000). Further, they emphasize the importance of considering the types 

of contextual factors, such as environments, participants, climate, and delivery methods, 

qualitatively and considering the levels of the contextual factors (Baranowski & Stables, 2000) 

quantitatively. The LTVCoP included 14 purposely selected administrative leader participants 

(see Figure 4.1) from ISN, a 60-year-old, pre-K-12 private school, which serves international 
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students in the Netherlands. The CoP meetings were conducted online. Online video 

conferencing tools such as Google Meet and Zoom will be in place to accommodate the needs of 

leaders’ schedules and locations (Ravenscroft et al., 2012). Within the leadership CoP process, 

evaluation context is operationalized as how the participants, environment, and methods affect 

the participants’ experiences in the CoP. An essential tenet of CoPs is the ability for the 

participants to exchange ideas, debate, and reflect to solve common problems. Creating a context 

conducive to promoting the CoP experience was essential to the process. It was measured 

qualitatively through open-ended survey questions administered to the leaders using the CoP 

Process Survey. 

Participant Responsiveness. Like Dusenbury et al. (2003), the leadership CoP process 

evaluation identifies participant responsiveness as the participants’ level of involvement and 

engagement in the program. Darling-Hammond et al. (2017) identified engaged learners as one 

of seven elements essential for professional learning, while CoP recognized the engagement of 

participants as necessary to collaborative development of skills and dispositions (Lave & 

Wenger, 1991). The leadership CoP views the fidelity of the participant responsiveness as all 

leaders in attendance are actively engaged by sharing ideas, participating in a dialogue exchange, 

or providing feedback at least two times per one-hour session. Additionally, participant 

responsiveness was measured quantitatively through observation. If implemented at high-

fidelity, participant responsiveness is expected to contribute to a shared understanding of a 

technology integration vision and expectations throughout the school (Appendix I). 

Barriers. Baranowski and Stables (2000) identified barriers as obstacles that inhibited 

reaching participants during project implementation. Finding standard times to meet is essential 

for successful collaboration (Darling-Hammond et al., 2017). For leaders of three different 
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divisions, however, standard meeting times could have posed a possible barrier. Leaders’ 

inability to commit an hour a week (Figure 4.1) to the leadership CoP may negatively impact the 

program implementation. Another possible barrier was conducting the CoP online. Teachers and 

leaders worldwide were oversaturated with online meetings and restricted from face-to-face 

social interaction during the COVID-19 lockdowns. Participants’ hesitation in adding additional 

online meetings could also negatively impact attendance, engagement, and participation. 

Recognizing time and mode of delivery as possible barriers prepares the examiner with possible 

explanations for poor process evaluation results (Baranowski & Stables, 2000). The 

accommodation of providing video conferencing reduced the threat of leaders’ limited time by 

transforming boundaries, time, and how people communicate (Smith, 2020). Concurrently, 

incorporating engaging activities that complement the online experience and reach beyond 

lecture style presentations may reduce participants' reluctance to participate in the CoP online 

meetings. 

Process Evaluation Indicators. The success of the leadership CoP project 

implementation is hinged on the performance of the leaders themselves. Leaders introducing new 

knowledge and enriching professional skills into their context require professional learning 

(Leithwood & Jantzi, 2005). Darling-Hammond et al. (2017) identified the essential criteria of 

professional learning to be a sustained duration of engaged, collaborative participants who 

support one another as they work toward content-focused goals that follow models of effective 

practice. Based on the essential criteria and the possible time barrier, the project implementation 

process evaluation focused on leaders’ presence, participation, and abilities to thrive within their 

community. The primary indicators (see Appendix J) consisted of CoP meeting attendance, 
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participant engagement, and descriptions of contextual factors that affected the intervention 

process. 

Attendance. Participants’ presence and engagement are essential for successful 

implementation (Zhang et al., 2020). The first indicator, attendance, addresses the question to 

what extent did participants attend sessions. The attendance indicator is aligned with the project 

implementation component to measure the number of targeted leaders who consistently attend 

the planned 10 hours of meetings. Data were collected by observation (see Appendix I) during 

each of the one-hour sessions by the participant-observer. Stufflebeam (2005) encouraged 

confirming that the implementation is reaching the intended population of the implementation. 

The attendance indicator helps evaluate whether the implementation process is adhering to the 

projected expectation (Appendix I) that 14 leaders consistently attend each session. 

Descriptions of Contextual Factors. The process evaluation for the context component 

sought to determine to what extent the environment, participants, and delivery methods affect 

participants’ experiences in the CoP. Descriptions of contextual factors that contribute to or 

impede the intervention served as indicators aligned with the context component. Such 

descriptors will be collected qualitatively in open-ended questions in one summative survey 

answered by the 14 leaders at the end of the intervention (Appendix K). The summative survey 

identified environmental (participants or methodological) factors that contributed to or deterred 

the implementation process and will inform further inputs. 

Participant Responsiveness. The participant responsiveness process evaluation utilized 

the participant engagement indicator as a benchmark to measure the 14 leaders’ degrees of 

involvement (Appendix I) critical to professional learning (Darling-Hammond et al., 2017) in the 

implementation process. Participant responsiveness further investigates whether the participants 
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actively accept their role in the project implementation identified by Stufflebeam (2005). The 

indicator explored whether the leadership participants actively engage by sharing ideas, 

participating in a dialogue exchange, or providing feedback during the CoP process a minimum 

of two times per one-hour session. Participant responsiveness was collected by the participant-

observer each session. The attendance will be collected using the Attendance and Participation 

Observation Tally Sheet (Appendix I). Vescio et al. (2008) found that leaders’ active 

participation in CoPs demonstrated a change in their professional cultures. As such, observation 

of the leaders’ participation will be critical to the project implementation process evaluation and 

the adherence to the sessions in the logic model (Figure 4.1). 

Improvement Science. Improvement science is founded on the plan, do, study, act 

(PDSA) framework and guided by the following questions: (a) What is the ideal goal, (b) how 

will improvement be apparent, and (c) what change will be made to result in improvement 

(Lewis, 2015)? Lewis (2015) described the PDSA framework as ideal for observing processes 

that affected change and to what degree. Adjustments can be made on a small scale by analyzing 

these changes before scaling up a program (Lewis, 2015). The evaluative process (context, input, 

progress, and product) can be aligned with the PDSA to demonstrate the interdependence 

between the two models. Planning corresponds with input as they both rely on research, 

reflection, and design. Doing aligns with the process phase, as they both focus on implementing 

the plan to measure the effect of change. Studying occurs during the product phase, where 

analysis of the results is compared to projected outcomes. Then, action is taken to formulate new 

data-driven ideas and goals. 

The doing section of PDSA most appropriately aligns with the four components of the 

process evaluation. Stufflebeam (2003) described the interdependence between action (doing) 
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and process evaluation as a two-direction exchange. An investigation into improvement required 

inquiry, hypothesis, and analysis that then informed novel inquiry, and another cycle of the 

process would begin.  

Similarly, the four components of the process evaluation demonstrate a similar exchange. 

Acting (doing) relies on the extent to which events occur in project implementation. The 

leadership project implementation relies on the engagement of the participating leaders (see 

Appendix I). However, the leaders’ engagement is influenced by a conducive context that 

promotes engagement and responsiveness. Being aware of the possible barriers, such as time, 

helps to note what changes may be required before starting a new cycle. Improvement science 

facilitates the identification, analysis, and remediation of problems. Therefore, the evaluation 

process of engagement, attendance, and context (Figure 4.1) and necessary adjustments improve 

and strengthen the ISN leadership’s CoP intervention process.  

Method 

The quasi-experimental mixed-methods research consisted of a proposed 10-hour 

technology integration strategic planning CoP for leaders. The leaders took both a qualitative and 

quantitative survey on the final session of the CoP. Additionally, qualitative data will be 

collected from conversations recorded during CoP sessions. The recorded data will be 

transcribed and coded using NVivo coding. Miles and Huberman (2020) described NVivo 

coding as words or phrases from the participants’ responses to find common themes. 

Participants 

Of the 274 staff, faculty, and administrators at ISN, 14 leaders were invited to participate 

in the intervention, including seven administrators (three principals, three assistant principals, 

and one curriculum coordinator) and seven technology specialists (six technology coaches and 
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one technology coordinator). ISN’s unique context as an international private school with a 

limited administrative (n = 7) and technology (n = 7) leader population limits the sample size yet 

ensures that the purposively selected participants satisfy the CoP specifications of a 

heterogeneous grouping of leaders with varying degrees of technology integration experience. 

The sample population consists of nine males and five females who have been educators for over 

10 years. 

Instrumentation 

Four instruments will be used to collect data (Appendix H), the LoTi Digital Age Survey 

for Leaders 20th Anniversary Edition (Moersch, 2016; Appendix C), the LoTi Digital Age 

Survey for Teachers 20th Anniversary Edition (Moersch, 2016; Appendix F), the Teachers and 

Principals Perspectives on Technology Survey (Majeski, 2013; Appendix E), and the CoP 

Attendance and Responsiveness Tally Sheet (Appendix I). 

Levels of Technology Innovation Digital Age Survey for Leaders. The LoTi Digital 

Age Survey for Leaders is designed to identify strengths and gaps in leaders’ technology 

integration skills, practices, and perceptions identified by the ISTE’s standards for administrators 

and used by schools, districts, and state departments for over 20 years. Chapter 2 showed a more 

in-depth description of this instrument (Appendix C). 

Levels of Technology Innovation Digital Age Survey for Teachers. The LoTi Digital 

Age Survey for Teachers (2016) is a 54-question instrument divided into two sections. The initial 

presurvey, 17 multiple-choice questions consist of five sections: 

1. Five digital landscape questions, such as “From which source do you most frequently 

seek guidance, information, and inspiration relating to your classroom use of digital 

resources in the classroom?” (Moersch, 2016, p. 3). 
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2. Five teacher perception questions, such as “I have the necessary capabilities and skills 

to integrate digital resources successfully into my classroom instruction?” (Moersch, 

2016, p. 3). 

3. Four questions measuring school climate, such as “I understand and support the 

shared vision for our school’s use of digital resources along with other key 

stakeholders” (Moersch, 2016, p. 4). 

4. Two questions focused on the use of resources, such as “How often are your students 

using digital tools and environmental resources during the instructional day?” 

(Moersch, 2016, p. 4). 

5. One question focused on standards-based instruction, namely “How often are your 

students involved in standards-based learning experiences during the instructional 

day?” (Moersch, 2016, p. 4). 

The remaining section consists of 37 Likert style teacher statements, ranging from (0) 

never, (1) once a year, (2) once a semester, (3) once a month, (4) a few times a month, (5) once a 

week, (6) a few times a week, and (7) daily. The teacher statement section focuses on resources 

about resources or environments that teachers implement or support with statements, such as “I 

model and facilitate the effective use of current and emerging digital tools to support teaching 

and learning in the classroom” (Moersch, 2016, p. 5). 

Teachers’ and Principals’ Perspectives on Technology Survey. The Majeski’s (2013) 

Middle School Principals’ and Teachers’ Perspectives was used to examine ISN leaders’ 

perceptions of how technology integration was operationalized among leaders, what expectations 

for technology integration were in place, and what forms of technology support were provided 

by school leaders. This instrument is further described in Chapter 2 (Appendix F). 
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CoP Attendance and Responsiveness Tally Sheet. The CoP Attendance and 

Responsiveness Tally Sheet examines leaders’ attendance and active engagement in the CoP. 

Each session attendance was recorded. Participation was observed to investigate if participants 

interact and engage in the activities and conversations at least twice every half hour.  

Intervention 

An overview of the logic model diagrams the interdependent relationship of inputs 

(resources) and outputs necessary to create the intended outcomes of the intervention (Figure 

4.1). First, the input section identifies the necessary resources for the intervention. Supplying 

adequate resources puts a school at an advantage to successfully implement the intervention and 

create a conducive environment for learning (M. Anderson, 2017; Learning Forward, 2011). 

Next, the output component outlines the participants and the activities in which they will 

participate. The key participants are two principals, two assistant principals, the curriculum 

coordinator, the educational technology coordinator, and six technology integrationists. The 

leaders were scheduled to participate in ten 1-hour intervention sessions that incorporated phases 

of negotiating understandings of technology integration and crafting a shared vision. They 

leveraged lessons learned from the various teacher CoPs, assessed their strengths, weaknesses, 

opportunities, and threats based on ISTE standards for teachers and leaders, and collaboratively 

created a shared vision. They then established teacher expectations and ways to provide 

continuing support to the teachers (Machado & Chung, 2015). The ripple effect of these short-

term goals may contribute to midterm goals that develop teachers’ and TPACK (Mishra & 

Koehler, 2006). The short-term goals may also further contribute to developing the contributing 

to the 21st-century skills of students in the long term (ISTE, 2016). 
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Summary 

The purpose of the ISN LTVCoP is to address gaps identified in the needs assessment. 

The introduction of a Leaders’ CoP provides a sustainable source of professional development 

for leaders in the school to collaboratively develop a shared definition of technology integration, 

which facilitates the ability to establish a schoolwide vision and expectations. The long-term 

outcome of this leadership technology integration CoP is to develop a comprehensive 

understanding among leadership and teachers of how technology integration contributes to 

student development of 21st-century learning and global communication skills. Only one leader 

made the connection between the value of technology integration and students. Utilizing the CoP 

to designate time for school leaders to close this gap of understanding could contribute to the 

collaborative vision of technology integration and how it can best serve the school community. 

COVID-19 has thrust education into an unstable and unpredictable time.  

Nevertheless, the possibility of using lessons learned from the teachers’ CoPs during 

COVID-19 as building blocks for leaders to develop a schoolwide technology integration vision, 

develop sustainable support for leaders and teachers, and establish realistic expectations of 

technology integration to support teaching and learning. Chapter four provides an overview and 

the reasoning for the proposed 10-hour CoP intervention for 14 administrative and technology 

leaders at the ISN. A quasi-experimental parallel convergent mixed methods design will be used 

to evaluate the outcome (RQ1 to RQ3) and process (RQ4) of the project implementation in order 

to investigate the research questions: 

RQ1: How did participation in a technology integration CoP change leaderships’ shared 

definition of technology integration? What contributed to the change?  
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RQ2: How do the experiences and activities in a technology integration CoP for leaders 

contribute to the development of their technology integration shared vision?  

RQ3: How did participation in a technology integration CoP change leaders’ 

expectations for teachers’ effective use of technology?  

RQ4: To what extent did participants demonstrate active engagement in the technology 

integration CoP?  

The instruments used to collect outcome and process evaluations include data collection 

of the quantitative LoTi Digital Age Survey for Leaders (Moersch, 2016) and the qualitative 

Majeski’s (2013) Technology Integration Survey for Principals and Teachers. Additional tools 

used included a one-time qualitative collection of leaders' engagement using the Participation 

and Responsiveness Tool and a quantitative collection of teachers' reactions to participating in 

the CoP using the CoP Process Survey. Finally, the LoTi Digital Age Survey for Teachers 

(Moersch, 2016) was administered to teachers during the LTVCoP as data to inform leaders as 

they compared their perceptions to the results submitted by the teachers. Chapter 5 examines the 

results of the data collected and the implications of the results. 
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Chapter 5: Findings and Discussion 

This research intended to determine how school leaders’ participation in a CoP 

contributes to developing a shared definition and vision for technology integration. Further, it 

explores how the development of a shared vision contributes to establishing schoolwide 

technology education goals, expectations, and support for educators. Without administrative 

advocacy, vision, and expressed expectations for technology integration in the classroom, 

students are not adequately developing the skills and processes needed to live and work in a 

connected, digital world (ISTE, 2016, 2020). The study aimed to investigate leaders’ processes 

and experiences of developing a shared understanding and vision for technology integration for 

the school community.  

Additionally, the study explored what effects, if any, a technology integration vision 

would have on the development of technology integration expectations for teachers at the school. 

Thus, the leaders’ technology integration CoP aspired to develop a shared definition of 

technology integration, craft a shared vision that frames the direction of what appropriate 

technology integration looks like in the school, align expectations of technology integration in 

the classroom, provide appropriate support for teacher’s technology integration (Machado & 

Chung, 2015), and contribute to students 21st-century development (ISTE, 2016).  

The researcher was counted as one of the participants in the study. Although the 

researcher’s primary responsibility was to facilitate each of the CoP sessions impartially, he also 

could provide insight from the middle school coaching lens during conversations. Going 

forward, the researcher refers to himself as the participant observer, where the researcher may 

participate in systematic sharing in a group dialogue with others who recognize the individual as 

a participant (Hammersley & Atkinson, 2019; Kluckhohn, 1940). 
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The needs assessment, analyzed in Chapter 2 of this paper, demonstrated a need for 

leaders at ISN to establish a cogent definition of technology integration, which would establish a 

common foundation needed to create a shared vision of technology integration for the school 

community. Chapter 3 proposed utilizing a CoP as an effective research-based approach to 

facilitate administrative leaders, who provide pedagogical expertise, and technology leaders, who 

provide educational technology expertise to collaborate as a group to develop a shared vision. 

Chapter 4 then outlined a plan for implementing the CoP based on the research in Chapter 3. 

Additionally, Chapter 4 suggested a synergy created by COVID-19, which catalyzed teacher 

technology integration adoption and introduced the potential of leaders’ CoP to capitalize on the 

technology integration momentum by establishing common understandings of the definition of a 

clear schoolwide direction for technology integration. Further, the previous chapter introduced 

the following research questions driving the study: 

RQ1: How did participation in a technology integration CoP change leaderships’ shared 

definition of technology integration? What contributed to the change? 

RQ2: How did participation in a technology integration CoP change leaders’ 

expectations for teachers’ effective use of technology? 

RQ3: How do the experiences and activities in a technology integration CoP for leaders 

contribute to developing their technology integration shared vision? 

RQ4: To what extent did participants demonstrate active engagement in the technology 

integration CoP? 

Chapter 5 provides data-driven answers for each research question. This chapter reviews 

and reinforces the effectiveness of a CoP as a sustainable professional learning process that 

encourages collaboration and dialogue exchange between novice and experts to create a shared 
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product. Appendix H shows all methods and instruments used to gather data for each research 

question. This chapter reviews the implementation process, discloses the findings and the 

conclusions drawn from the findings, and then discusses the recommendations and limitations of 

the study.  

Implementation Process 

An initial 10-session leaders’ CoP was outlined in the implementation process but later 

condensed to nine sessions (one session each week) due to school holidays and the close of the 

school year in June. Although the original outline planned 10 sessions, all activities were 

incorporated into the nine sessions successfully. The nine-session CoP was introduced to the 

leaders in April 2020, during the second year of COVID-19. Each of the 15 administrative and 

technology leaders was invited to participate in the study and attend a preliminary overview of 

the sessions to gain clarity of the time commitment and the sessions. Five different time slots 

were scheduled to deliver the same overview to make attending the overview convenient. 

Additionally, a recorded video version was distributed to those who could not attend live video 

conferences. Of the 15 leaders invited, 11 agreed to participate (Table 5.1).  

COVID-19 impacted the research process in various ways (elaborated in further detail in 

the limitations section below). Government protocols and adjusted procedures required the 

school community to fluctuate between closures, face-to-face, online, and blended learning 

multiple times during the academic year. The demands to adapt teaching modalities, adjust 

schedules on the fly, attend to community well-being, and keep the community informed taxed 

administrative and technology leaders resulted in some hesitancy to participate in the study. 

Various online tools were utilized to increase convenience so participants could efficiently attend 
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meetings, review meeting notes, and contribute to discussions to mitigate leaders’ reluctance to 

participate.  

Table 5.1 
 
Community of Practice Participants  

Division 

Invited administrative 
and technology 

leaders* 
N = 15 

Administrative and 
technology leaders who 

agreed to participate 
N = 11 

Total N of participants 

Elementary school (ES)  

Administrative  2 2 2 

Technology  2 2 2 

Middle school (MS) 

Administrative  2 2 2 

Technology  3** 2 2 

High school (HS) 

Administrative  2 1 1 

Technology  2 0 0 

Cross division*** 

Administrative  1 1 1 

Technology**** 1 1 1 

Total 11 

Note. *Administrative leaders refer to a principal and an assistant principal from each division. 
Technology Leaders refers to technology coaches in each division and a design technology 
teacher in MS.  
** The researcher is included as one of the middle school participants and will be referred to as 
the participant observer. 
*** The cross-division admin leaders consisted of the curriculum coordinator, and the cross-
division technology leader consisted of the technology coordinator.  
**** The technology coordinator also has a 20% responsibility for coaching HS teachers and 
providing the technology coaching lens. 

A CoP relies on discussion and collaboration among participants of varying ability levels 

to work toward a common goal (Lave & Wenger, 1991). The leaders' CoP provides diverse 
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expertise to understand how technology enhances teaching and learning and develops a shared 

technology integration vision. The technology specialists provide knowledge of technology 

integration, while the administrative leaders provide mastery of pedagogical approaches that 

enhance instruction.  

The CoP provides a situated opportunity for the experts to leverage their expertise in their 

respective fields. As such, the term expert primarily refers to the technology specialists 

throughout this study, but it can vary depending on the content of the activity. As COVID-19 

restricted all meetings to be held online, various digital tools were selected based on facilitating 

online collaboration and discussion during CoP sessions such as Google Meet, Google Breakout 

Rooms, Google Documents, Google Slides, Google Forms, Pear Deck, and Jamboard. Much of 

the Google Suite software provides the ability for multiple users to contribute to simultaneously 

and edit projects online.  

Additionally, tools from separate companies, such as Pear Deck and Jamboard, work with 

the Google Suite and can be found as add-ons within some Google tools. The participant-

observer used Google Meetings to video conference one hour a week on Mondays during the 

first, fourth, and eighth week, and on Thursdays, the second, third, fifth, sixth, and seventh week. 

The ninth week was reserved for leaders to complete the survey instruments at their own pace. 

Monday meetings were typically better attended as some members identified Thursdays were 

slated for other committee meetings or doctor’s appointments. Each week, reminder emails 

summarized the previous week’s progress, provided an overview of upcoming discussion topics, 

and included necessary links and attachments for the next meeting. The participant-observer sent 

regular email correspondence each week to all 15 leaders, regardless of their participation in the 
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research. These updates kept the whole leadership team (n = 15) abreast of developments and 

provided everyone with the opportunity to contribute to the discussions, decisions, and changes.  

Although there were variations, depending on the topic and purpose of the session, each 

session generally followed the format of (a) before the beginning of each session, the participant-

observer prepared the necessary resources which the participants would use during the sessions; 

(b) at the beginning of the Google Meet session, attendance was noted; (c) the participant-

observer provided a summary of the previous session; (d) an overview of the purpose of the 

session was given; (e) the participant-observer provided a provocation related to the day’s 

purpose (the provocations could be in the form of videos, guiding questions, or review and 

reflections of summaries from the previous meeting; and (f) participants then engaged in 

discussions and collaborative work in whole or small groups, where they often shared and 

provided rationales for their decisions. The following sections detail the methods of each session. 

Session 1 (S1): Norms and Lessons Learned 

S1 Purpose of Session 

S1 was designated for leaders to review the overall purpose of the Leaders Technology 

Integration CoP, establish norms for all meetings going forward, to reflect and collaboratively 

engage in a dialogue around the lessons learned during COVID about technology integration and 

how it impacts teaching learning and the future of education.  

S1 Summary of Previous Session. As this was the first session, there was not a 

summary of the previous session provided.  

S1 Preparation Materials. Previous to S1, the participant-observer emailed an overview 

of the meeting to all 15 leaders and the Google Meet link, attachments that contained three 

Jamboard templates (Appendix L) to be used during the meeting, and an agenda to take 
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attendance and record decisions. Additionally, as preparation for S3, all ES, MS, and HS 

teachers were invited to complete the LoTi Digital Age Survey for Teachers delivered online. 

The survey was open for two weeks, and a reminder was sent every five days.  

S1 Attendance. Of the 15 administrative and technology leaders identified for the study, 

11 participated and attended S1 (Table 5.2).  

Table 5.2 
 
Sessions 1 to 8 Participant Attendance 

Division leader total 
(n = 15) 

Gender 
M/F 

Years in role 
at school 

active 
leaders 
(n = 10) 

S1 
leaders 

S2 
leaders 

S3 
leaders 

S4 
leaders 

S5 
leaders 

S6 
leaders 

S7 
leaders 

S8 
leaders 

(ES)         
Administrative  2 2M 15 3 2 2 1 2 1 2 1 0 1 
Technology  2 2M 8 6 1* 2 2 0 1 1 1 1 1 

        
(MS)        
Administrative  2 2F 2 7 2 2 2 2 1 1 0 2 2 
Technology  3 3M 10 3 1 2** 2 2 2 2 2 2 1 2 

        
(HS)        
Administrative  2 1M, 1F 1 13 1 1 0 0 1 1 0 1 0 
Technology  2 1M, 1F 15 10 0 0 0 0 0 0 0 0 0 

        
Cross division**        
Administrative  1 1F 8 1 1 1 1 1 1 1 0 0 
Technology*** 1 1M 7 1 1 1 1 1 1 1 1 1 
        
Total 15 10M, 5F  10  11*** 9 8 8 9 6 6 7 
Note. *Administrative leaders refer to a principal and an assistant principal from each division. 
Technology Leaders refers to Technology Coaches in each division and a design technology 
teacher in MS. 

S1 Provocation. The provocation provided during S1 was a slide presentation (Figure 

L4), which reviewed the overall purpose of the leaders' CoP as an opportunity for administrative 

and technology leaders to collaboratively develop a vision for technology integration based on 

shared understandings and goals of technology integration. The presentation established that 

teachers struggle to integrate technology to effectively support their pedagogy (Tondeur et al., 

2017). Additionally, it was an opportunity to reiterate the importance of developing a technology 

integration vision in guiding teachers' technology integration practices and how teachers' 



 

 138 

technology integration practices directly impact students’ development to live and work in a 

digitally connected world (Battelle for Kids, 2021; ISTE, 2016). The presentation then outlined 

the planned activities for the day and provided instructions for leader participation.  

S1 Participant Activities. The leaders were put into two random groups across divisions 

using Google Breakout rooms during the first session. They were prompted to establish norms 

and expectations collaboratively for all following meetings, contributing to candid 

and productive meetings moving forward. As norms were identified, the groups posted them on 

the shared Jamboard (Appendix M) for review by both groups. When complete, the small groups 

reconvened as a whole group to share and rationalize their contributions.  

Leaders were then divided into three groups to identify lessons learned about 

technology’s contribution to teaching and learning during the COVID-19 experience. Leaders 

were asked to reflect and respond to two prompts: 

During the COVID online learning experience, what were some lessons learned about 

teachers’ practices with technology that enhanced the teaching and learning process that 

you would like to keep, and what were some lessons learned about teachers’ practices 

with technology that you would like to eliminate or modify? 

Each group posted stickies on one of two Jamboard templates (shared by all three groups) 

to record their perspectives. One Jamboard Template (Figure M2, Leaders’ Responses to Lessons 

Learned to Develop) was designated for leaders to post lessons learned from their COVID-19 

experience that was beneficial to teaching and learning. The other template (Figure M3, Leaders’ 

Responses to Lessons Learned to Alter) was designated for lessons learned about practices that 

could be detrimental to teaching and learning. The final activity for the session was for 

participants to complete a Google Form to answer the question: “What is your definition of 
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technology integration?” The responses to each activity (the Norms activity, the Lessons Learned 

Activity, and the Definition of Technology Integration) were recorded and compiled for review 

in later sessions by the participant-observer.  

Session 2 (S2): Shared Definition of Technology Integration 

S2 Purpose of Session. The purpose of S2 was for leaders to establish a common 

understanding of what technology integration meant to them in their schools. Effective 

communication and planning around technology integration require a cogent operationalized 

definition of the term, ensuring a shared understanding (Perla et al., 2013). Establishing a 

common definition is a critical first step toward establishing a schoolwide vision, then goals and 

expectations can be outlined (Perla et al., 2013). Leaders participated in activities that facilitated 

them to create a shared definition of technology integration collaboratively.  

S2 summary of previous session. S2 began with a brief recap of topics covered during 

the first session. This process was an important step to inform participants who missed the 

previous session and reignite thoughts of those present during the previous session. The 

overview informed participants of the important norms which could contribute to candid and 

productive meetings moving forward were identified during the session. The norms, 

expectations, topics covered, and resources can be referenced in the meeting notes. Additionally, 

each division started to reflect on the lessons learned about educational technology during the 

COVID-19 experience.  

S2 Preparation Materials. Between S1 and S2 (10 days), the participant-observer 

emailed all leaders to provide a summary of S1 and presented the compiled matrix (Table 5.3) of 

the Leaders Responses on the Lessons Learned templates (Figure M2) as a resource for 
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reflection. Additionally, the participant-observer compiled the leaders’ responses submitted on a 

Google Form inquiring about leaders’ definitions of technology.  

Table 5.3 
 
Lessons Learned from COVID Matrix 

Realizations that developed from COVID ES MS HS 

1. Continue to use some of the technologies that were utilized during COVID to contribute to 
greater resources for teachers and students. •   

2. Students and teachers have more agency to choose their path and set their own pace.  • • • 

3. The online learning experience increased student and teacher autonomy where they solve 
their problems. With this autonomy comes higher challenge, more choice, and greater flow. 
Evoking the phrase, “What am I currently doing for my students that they can do?”- Mac. 

• • • 

4. Recorded or flipped lessons are a great resource for students to revisit independently. • •  

5. Asynchronous teaching, class time, and schedules are more flexible and contribute to more 
varied learning opportunities.  • • 

6. Continue to incorporate blended learning approaches (options) in all classes because 
productive learning can occur just as effectively off-campus and on-campus.  • • 

7. Encourage teachers to continue to take risks with their teaching approaches - Try new things 
(tools, approaches, perspectives) and do not be afraid to fail.  • • • 

8. Incorporate frequent feedback from students and staff to inform what teaching approaches are 
better online, synchronously, and asynchronously  • • • 

9. Incorporate more competency-based assessment   •  

10. It is important to balance online experience with face-to-face experience to maximize 
engagement effectively.    • 

 

S2 Provocation. At the end of S1, participants were asked to submit their definitions of 

technology integration on a Google Form. Six participants submitted definitions anonymously. 

The participants were first provided with the compiled list of technology integration definitions 

submitted anonymously by six participants from S1 to prompt thinking about a shared definition 

in S2. Below are the definitions submitted: 
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● Technology integration should be an embedded part of the classroom utilized by 

students and teachers to help find information, analyze information, and sort 

information to present it to teach others or create something new and innovative. 

● The balanced, authentic, and intentional use of technology should provoke, document, 

and share student thinking and learning. 

● Technology integration is an integrated lesson plan in which technology standards 

and those of the classroom/specialist teacher are met. Technology integration, in my 

opinion, is not the use of new technology in place of old technology, for example, 

iPad devices in place of whiteboards, but integration of technology and other 

curriculums. 

● The ability to support the development, integration, implementation, and assessment 

of practices, old and new, that guide and support student learning through the lens of 

technology. 

● To me, this is about seeing the problems we’re solving through digital transformation. 

It might look like matching the right digital tool with other digital tools (mashups) or 

pairing an analog process with a digital enhancement. To be able to do this well, it’s 

helpful to know how the technology works. This influences how we learn and what 

we learn, both as adults and young people. 

● The use of platforms and associated tools to enhance and extend learning experiences 

while engaging learners and making connections with a broader community. 

After reviewing the definitions and discussing their perspectives of what they considered 

important, they worked in collaborative groups to construct their definitions of technology 

integration.  
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S2 participant activities. During S2, leaders were provided with meeting notes from the 

previous session, which contained the lessons learned matrix and the list of technology 

integration definitions. They then worked in two small groups. The groups were randomly 

identified by Google Breakout rooms to review the six compiled definitions provided and 

collaborate as a small group to create their definitions and promote social interactions with the 

CoP. They were encouraged to either create a completely new definition, combine elements from 

the definitions provided, or add a definition that succinctly communicated the group's 

perceptions. Each group then posted their definition to a shared Google Document and reviewed 

definitions provided by other groups. Once both definitions were submitted, leaders discussed 

their rationale for their suggested definitions.  

Each group, independent of one another, selected or added onto definition two from the 

pre-existing list that stated, “The balanced, authentic and intentional use of technology to 

provoke, document and share student thinking and learning.” Group one altered the second 

definition provided in the compiled list to state the following: “Technology integration is the 

balanced authentic and intentional use of past present and future tools to enhance inquiry among 

teachers and students.” One member of the group, Carlton, provided the rationale:  

I think it’s good that we both essentially landed on the same thing. We just wanted to 

remove some of the flowery language such as provoke, document, etcetera and we 

wanted to make it clear that when people are referring to technology that they consider 

everything from a stick of charcoal to laser cutter. And focus the definition on inquiry 

rather than just thinking and learning. 

Brian added, “And that was a nod to what we have agreed to do as a school moving forward 

which ties what we are doing pedagogically to what we are doing technologically.” Group one 
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submitted the second definition from the compiled list without any adjustment and justified their 

selection by stating, “I like it because it is concise and clear. It eliminates any confusion or 

ambiguity.” However, one area of contention/debate was whether the terminology “technology” 

should be included because it was too broad and all-encompassing or whether it was better to use 

another term such as “systems and tools,” as suggested by Karen. Based on feedback from 

members of each group, a new definition was compiled to read, “At ISN, we define technology 

integration as the balanced, authentic, and intentional use of technology to promote, document, 

and share thinking and learning.” Technology was ultimately selected as the proper term because 

leaders believed it would be more concrete and relatable for teachers.  

Session 3 (S3): Review of International Society of Technology in Education Standards for 

Educators 

S3 Purpose. The purpose of S3 was to introduce the LTVCoP team to the ISTE 

Standards for Educators. During S2, all admin leaders identified that they were either loosely 

aware or unaware of the ISTE standards for educators, while all technology leaders were aware 

of the ISTE standards. S3 provided an opportunity to raise leaders’ awareness of the seven ISTE 

Standards for Educators that contribute to technology integration, including learner, leader, 

citizen, collaborator, designer, facilitator, and analyst standards. Divisional groups 

collaboratively reflected on each of the ISTE standards and related indicators. They then jointly 

rated their division’s current status for each standard using a 5-point Likert scale. The groups’ 

evaluations were based on their discussions, experiences, observations, and the data provided by 

the teachers’ responses submitted on the LoTi Digital Age Survey for Educators, administered to 

teachers the week of S1. 
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S3 Summary of Previous Session. During S2, leaders collaboratively grappled with the 

definition of technology integration. They settled on a working shared definition like the 

following: “At ISN, we define technology integration as the balanced, authentic and intentional 

use of technology to provoke, document and share thinking and learning.” The debate around the 

term technology also indicated the need to communicate technology referring to systems and 

tools in the educational setting.  

S3 Preparation Materials. Before S3, the participant-observer emailed leaders to 

summarize the S2 meeting notes, including the iteration of the definition of technology 

integration. Leaders were encouraged to suggest any additional changes to the definition. 

Additionally, the email contained an attachment of the ISTE Standards for Educators so that 

leaders could explore and reflect on the standards. 

In preparation for the session, the participant-observer created an 11 slide Pear Deck 

presentation (Appendix L) that included a summary of the ISTE Standards for Educators, 

instructions on how to navigate and interact with the presentation, the seven ISTE Standards for 

Educators, and the indicators for each, and a slide with links to folders containing LoTi 

responses filtered by division. Additionally, based on the wording and focus of their inquiry, 

seven questions were selected from the LoTi instrument, which aligned with each of the seven 

ISTE standards of a learner, leader, citizen, collaborator, designer, facilitator, and analyst 

(Appendix N). The abbreviated seven-question survey response was provided to facilitate limited 

time during the session. In contrast, the full LoTi response was provided so that participants 

could investigate any area more comprehensively.  

S3 Provocation. Two items were emailed before the S3 meeting to the members of the 

LTVCoP to motivate engagement and incite thinking and reflection. During discussions toward 
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the end of S2, the participant-observer inquired about leaders’ familiarity with the ISTE 

standards. Five of the 11 participating leaders indicated no or limited awareness or exposure to 

the ISTE Standards but expressed interest in learning more. A copy of the ISTE Standards for 

Educators was included in the email as the first item of provocation for leaders to encourage 

exploration and reflection about the seven standards.  

As an introduction to S3, a brief overview of the ISTE standards was provided by the 

participant-observer as well as the technology coordinator of the school. Another focus of 

interest among the leaders was anticipating the teachers’ responses to the LoTi survey. The pre-

meeting email informed leaders of the opportunity to view and reflect upon the teachers’ LoTi 

responses for each division. In addition to the overview of the ISTE standards at the beginning of 

S3, leaders were informed of the LoTi Digital Age Survey’s alignment with the ISTE Standards.  

S3 Participant Activities. During S3, the whole group first listened to an overview of the 

history of ISTE, the variety of standards that exist, and how the standards can contribute to good 

teaching practices as a whole and when considering educational technology practices. They were 

also informed of the LoTi Digital Age Survey for Teachers and its design in alignment with the 

ISTE standards. The participants were informed that they would have an opportunity to explore 

the ISTE Standards for Educators as a divisional team and then evaluate their faculty based on 

the indicators.  

Before breaking out into their divisional groups, each division identified a recorder 

responsible for recording the group’s decision on the student-paced interactive Pear Deck (Figure 

M4). All members were provided with a Pear Deck link to the 11 slides that contained an 

overview of the ISTE Standards, directions for navigating the Pear Deck, the seven standards 

with indicators, and a slide with links to staff LoTi responses. Setting the Pear Deck to student 
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pace mode allowed participants to navigate the slide deck at their own pace as they discussed 

each standard. It also permitted the recorder to use the slider function to mark the division’s 

evaluation of each standard. Each groups’ recorder was responsible for gauging each standard by 

sliding the marker over the 5-point Likert scale, including not yet evident, thinking about it, 

working on it, living it, and “what if we did something more.”  

The last slide of the Pear Deck provided three links labeled ES, MS, and HS. When 

clicked, the links directed the participants to their respective faculty’s LoTi Digital Age survey 

responses and an abbreviated LoTi response sheet (Appendix O). The abbreviated LoTi response 

sheet displayed data from seven questions that, based on the wording and focus of their inquiry, 

aligned with the ISTE standards (Appendix N). The leaders then worked collaboratively in 

breakout groups to review the ISTE Standards for Educators and collaboratively evaluate that 

division's current status for each standard. The last slide of the deck encouraged participants to 

examine the LoTi responses and re-evaluate their markings for each standard. They then 

discussed the accuracy of their perceptions.  

Session 4 (S4): Review of ISTE Standards and the Teacher Levels of Technology Innovation 

Survey  

S4 Purpose. Without methods to measure teachers’ technology integration development, 

leaders run the risk of not adequately meeting teachers’ needs or properly facilitating their 

technology integration growth (Chang, 2012). S4 focused on identifying ISN teachers' strengths, 

weaknesses, opportunities, and threats (SWOT) as they model and nurture balanced, authentic, 

and intentional use of technology to provoke, document, and share thinking and learning in the 

classroom. S4 aspired to allow leaders to collaboratively consider the current position of ISN 

educators’ ISTE skills and processes. Providing them with data-driven resources, such as the 
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compiled divisional ISTE data gauged on the 5-point Likert scale and the abbreviated LoTi 

teacher responses to questions aligned with ISTE standards, enables leaders to make informed 

decisions about ISN teachers’ current SWOT with technology integration. 

S4 summary of Previous Session. Divisional groups reviewed the ISTE standards for 

Educators and collaboratively gauged ’SN’s current status for each standard. The divisional 

perceptions revealed that the two standards demonstrating the greatest need for improvement 

were the designer and facilitator standards. Nevertheless, it displayed a wide spread of responses 

between the divisions on the leader and citizen standards, which signified a need for possible 

alignment in those areas.  

S4 Preparation Materials. Between sessions three and four, the participant-observer 

reviewed the divisional data recorded in the S3 Pear Deck presentations. A Pear Deck function 

allowed the organizer to overlay all responses and create a compiled slide deck so that the 

leaders could easily evaluate and analyze the schoolwide progress on each standard (Appendix 

M). The ISTE response overlay data identified the ISTE Standards in most need of improvement 

and the standards having the widest range of responses (Table 5.4). The cumulative sum of 

standards provided insight into which areas required the most improvement schoolwide. In 

contrast, the range spread of standards helped focus attention on areas with the widest 

discrepancies between divisions and required alignment within the school. The cumulative sum 

was calculated by assigning values to the 5-point Likert scale: not yet evident = 4, thinking about 

it = 3, working on it = 2, living it = 1, and what if = 0. The value of each marker was then added. 

Markers placed on the line between two scales were calculated with an additional .5 (Table 5.4).  

Whereas the range was calculated by determining the sum of scales between the two 

greatest outliers of data, markers on the line again received an additional .5 units. The two 
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greatest cumulative scores were the designer and facilitator standards, while the two widest 

spreads were the leader and citizen standards. Next, the participant-observer identified LoTi 

questions that aligned with the leader, citizen, designer, and facilitator standards (Table 5.5), then 

compiled the LoTi survey teacher responses that correlated with the identified standards 

(Appendices O, P, Q, and R). 

Table 5.4 
 
International School of the Netherlands Standards for Educators Ranking and Range 

ISTE standard Sum of divisional assessment Widest range 

Learner 4 2 fields 

Leader  6 3 fields 

Citizen  5.5 2.5 fields 

Collaboration  6 1 field 

Designer  7 2 fields 

Facilitator 7.5 2 fields 

Analyst  6.5 1. 5 fields 

Note. The cumulative sum was calculated by applying and adding values to the 5-point Likert 
scale: not yet evident = 4, thinking about it = 3, working on it = 2, living it = 1, and what if = 0; 
Markers placed on the line between two scales were calculated with an additional .5. 
The range was calculated by determining the sum of scales between the two greatest outliers of 
data. Markers on the line received an additional .5 units. 

Lastly, the participant-observer created a SWOT template as a final resource for leaders to record 

their findings during the session (Appendix L).  
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Table 5.5 
 
Levels of Technology Innovation Questions Aligned With the Leader, Citizen, Designer, and 
Facilitator Standards 

ISTE standard & indicators (ISTE, 2018) LoTi number and question (Moersch, 2016) 
Leader: Educators seek out opportunities for leadership to 
support student empowerment and success and to improve 
teaching and learning. 
a. Shape, advance and accelerate a shared vision for 
empowered learning with technology by engaging with 
education stakeholders. 
b. Advocate for equitable access to educational technology, 
digital content and learning opportunities to meet the diverse 
needs of all students. 
c. Model for colleagues the identification, exploration, 
evaluation, curation and adoption of new digital resources and 
tools for learning. 

8 
 

15 
 

20 
 

35 
 

36 

I use digital tools to expand my communication opportunities with 
students, parents, and peers. 
I employ learner-centered strategies (e.g., communities of inquiry, 
learning contracts) to address the diverse needs of my students using 
developmentally appropriate digital tools. 
I collaborate with others (e.g., students, faculty members, business 
experts) to explore creative applications of digital tools that improve 
student learning 
I use digital tools and resources to differentiate the content process, 
and/or product of learning experiences. 
I promote the effective use of digital tools on my campus and within 
my professional community. 

Citizen: Educators inspire students to positively contribute to 
and responsibly participate in the digital world. 
a. Create experiences for learners to make positive, socially 
responsible contributions and exhibit empathetic behavior 
online that build relationships and community. 
b. Establish a learning culture that promotes curiosity and 
critical examination of online resources and fosters digital 
literacy and media fluency. 
c. Mentor students in the safe, legal and ethical practices with 
digital tools and the protection of intellectual rights and 
property. 
d. Model and promote management of personal data and digital 
identity and protect student data privacy. 

7 
 
 

18 
 

19 
 
 

30 
 
 

31 

I promote, monitor, and model the ethical use of digital tools in my 
classroom (e.g., appropriate citing of resources, respecting copyright 
permissions). 
I model for my students the safe and legal use of digital tools while I 
am delivering content and/or confirming student understanding of 
pertinent concepts. 
My students model the “correct and careful” use of digital tools 
(e.g., ethical usage, proper digital etiquette, protecting their personal 
information) and are aware of the consequences regarding their 
misuse. 
I promote global awareness in my classroom by providing students 
with digital opportunities to collaborate with others beyond the 
classroom. 
My students apply their classroom content learning to real world 
situations within the local or global community using the digital 
tools at our disposal. 

Designer: Educators design authentic, learner-driven activities 
and environments that recognize and accommodate learner 
variabilitya. Use technology to create, adapt and personalize 
learning experiences that foster independent learning and 
accommodate learner differences and needs. 
 
b. Design authentic learning activities that align with content 
area standards and use digital tools and resources to maximize 
active, deep learning. 
 
c. Explore and apply instructional design principles to create 
innovative digital learning environments that engage and 
support learning. 

5 
 
 

21 
 

25 
 
 

31 
 

33 
 

34 

My students use digital tools and/or environmental resources to 
participate in teacher-directed activities that require them to transfer 
their learning to a new situation 
My students use digital tools and/or environmental resources to 
define real life problems and then find solutions that are grade level 
appropriate 
My students use the classroom digital tools and/or environmental 
resources to engage in relevant, challenging, self-directed learning 
experiences that address the content standards. 
My students apply their classroom content learning to real world 
situations within the local or global community using the digital 
tools at our disposal. 
My students self-select digital tools and/or environmental resources 
for higher-order thinking and personal inquiry related to project-
based learning (PBL) experiences. 
My students use all forms of the most advanced digital tools to 
pursue collaborative problem-solving opportunities of personal 
and/or social importance 

Facilitator: Educators facilitate learning with technology to 
support student achievement of the 2016 ISTE Standards for 
Students. 
a. Foster a culture where students take ownership of their 
learning goals and outcomes in both independent and group 
settings. 
b. Manage the use of technology and student learning 
strategies in digital platforms, virtual environments, hands-on 
makerspaces or in the field. 
c. Create learning opportunities that challenge students to use a 
design process and computational thinking to innovate and 
solve problems. 
d. Model and nurture creativity and creative expression to 
communicate ideas, knowledge or connections. 

2 
 
 
 
6 
 
 
 

10 
 

14 
16 
 

17 
 

My students work alone or in groups to create traditional reports 
with web-based or multimedia presentations (e.g., Prezi, 
PowerPoint, Google Slides) that showcase information on topics that 
I assign in class. 
My students use collaborative digital tools (e.g., Google Docs, social 
media, wikis) and/or environmental resources beyond the school 
building (e.g., community action groups, parents, elected officials) 
to create solutions for real world problems (e.g., bully- ing, health 
awareness, election apathy, global warming). 
I model and facilitate the effective use of current and emerging 
digital tools to support teaching and learning in my classroom. 
My students readily self-select the most appropriate digital tool to 
aid them in completing any given task. 
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ISTE standard & indicators (ISTE, 2018) LoTi number and question (Moersch, 2016) 
 

22 
 

28 
 

32 

My students use digital tools and/or environmental resources to 
participate in problem-solving activities with others beyond the 
classroom. 
My students use digital tools and/or environmental resources for (1) 
collaboration, (2) publishing, and (3) research to tackle real world 
questions, themes, and/or challenges within our community. 
My students engage in standards-based applied learning projects that 
emphasize student investigations using digital tools. 
My students use digital tools and/or environmental resources to 
explore deeper content connections (e.g., analyzing data from 
surveys and experiments, making inferences from text passages) that 
require them to draw conclusions. 
I reinforce specific content standards and confirm student learning 
using digital tools (e.g., discussion forums, digital student re- sponse 
system, wikis, blogs) and/or environmental resources (e.g., 
manipulatives, graphic organizers, dioramas). 

 

S4 Provocation. During S3, leaders worked with their division colleagues to evaluate 

their faculty’s position with the ISTE Standards for Educators. During S4, participants’ interests 

were spurred by the opportunity to examine and compare the progress of all divisions. The 

session began by allowing the leader participants to examine the compiled divisional data 

(Figure M5), then they shared what they noticed and what inquiries existed. Donna stated, “I 

noticed that high school is always one of the weaker outliers.” Todd responded, “But I wonder if 

this is attributed to the fact that high school teachers are more focused on meeting IB and AP 

demands.” Brian commented, “I noticed that there are bigger differences between schools in the 

Leader and Citizen fields.” Thus, Charles replied, “Yes, but part of that could be because we in 

ES felt that some of the standards were not appropriate for lower elementary.” The conversations 

provided an appropriate segue to have the leaders choose which ISTE Standards they would like 

to investigate in greater depth.  

S4 Participant Activities. The S4 meeting began with leaders exploring and discussing 

the ISTE Standards for Educators compiled divisional data. The leaders were informed that the 

day’s activity focused on investigating one to two standards in greater depth by examining 

teachers’ LoTi responses to questions aligned with the ISTE Standards. They would then identify 

the SWOT of teachers’ technology integration at ISN based on their investigation. The leaders 
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were then randomly placed in two groups and instructed to consider four criteria, (a) the context 

of the school and the impact of COVID-19 on the educational technology skills of teachers; (b) 

the direction of the schoolwide vision, which states, “We are determined to create a school where 

everyone is confident and able to take control of their own learning, and the world is our 

classroom;” (c) the compiled divisional data from the ISTE standards (Appendix M); and (d) the 

new shared definition of technology integration as “balanced, authentic and intentional use of 

technology to provoke, document and share thinking and learning” (Table 5.6). Based on that 

information, leaders in each group were asked to identify two different standards they would like 

to explore further.  

Two standards that leaders believed astutely underpinned their new shared definition of 

technology integration were the citizen standard, “educators positively contribute to and 

responsibly participate in the digital world,” and the designer standard “educators design 

authentic learner-driven activities and environments that recognize and accommodate learner 

variability” (Table 5.5). Each group handled discussing, reviewing, and reflecting on the 

combined ISTE Standards for Educator’s assessment responses completed in S3 and one of the 

condensed teacher LoTi survey responses (Appendices Q and T), which aligned with either the 

citizen standard or the designer standard (Table 5.5). Once reviewed, the groups were 

responsible for indicating different areas of SWOT and recording their decisions on a teacher's 

SWOT Jamboard (Figure M5).  

Both groups were given access to the complete LoTi survey results and the condensed 

results that focused on questions that aligned with specific ISTE standards (designer, leader, 

facilitator, and citizen). Group 1 chose to report on the responses aligned with the citizen 
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standard, and Group 2 chose to review and report on the LoTi responses aligned with the 

designer standard. 

Table 5.6 
 
Session 4 Condensed Levels of Technology Innovation Survey Responses Aligned with Citizen 
and Designer Standards 

Criteria topics Criteria details  

Consistent lessons learned about 
COVID from all three divisions  

1. Find ways to nurture, and support trying new educational technology approaches, and 
overcoming fear of failure.  
2. Capitalize on the momentum of students and teacher’s integration of technology to solve 
authentic problems.  
3. Develop teachers’ ability to integrate technology into lesson design to facilitate student 
agency to choose their own path and set their own pace. 
4. Introduce a recursive loop of problem solving, introducing new lesson approaches, 
integrating technology to support lessons, reflection, and feedback about integration  

Schoolwide vision  We are determined to create a school where everyone is confident and able to take control of their own 
learning, and the world is our classroom 

Technology-integration shared 
definition  

Balanced, authentic and intentional use of technology to provoke, document and share thinking and 
learning 

Selected ISTE standard ISTE standards defined 

Citizen standard Educators positively contribute to and responsibly participate in the digital world 
a. Create experiences for learners to make positive, socially responsible contributions and exhibit 
empathetic behavior online that build relationships and community. 
b. Establish a learning culture that promotes curiosity and critical examination of online resources and 
fosters digital literacy and media fluency. 
c. Mentor students in the safe, legal and ethical practices with digital tools and the protection of 
intellectual rights and property. 
d. Model and promote management of personal data and digital identity and protect student data privacy. 

Designer standard Educators design authentic learner driven activities and environments that recognize and accommodate 
learner variability. 
a. Use technology to create, adapt and personalize learning experiences that foster independent learning 
and accommodate learner differences and needs. 
b. Design authentic learning activities that align with content area standards and use digital tools and 
resources to maximize active, deep learning. 
c. Explore and apply instructional design principles to create innovative digital learning environments 
that engage and support learning. 

 

Groups then posted their findings on two separate SWOT Jamboard templates (Appendices Q 

and T). During the last 10 minutes of the session, the two groups reconvened to summarize their 

findings 
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Session 5 (S5): International Society of Technology in Education Standards for Leaders 

Exploration 

S5 Purpose. There is a correlation between the amount of training school leaders have 

and technology integration in the leader’s school (Dawson & Rakes, 2003). Therefore, leadership 

training affects teacher instruction. As leaders’ training in technology integration increases, so 

does their perceived value and support for technology integration (Dawson & Rakes, 2003). To 

address the need for administrator educational technology goals, ISTE (2018) created five 

standards for education leaders to “supports the implementation of the ISTE Standards for 

Students and the ISTE Standards for Educators and provide a framework for guiding digital age 

learning” (p. 1). Providing an opportunity for both technology and administrative leaders to 

collaboratively discuss and reflect on their ISTE skills and processes and evaluate the leadership 

team’s progress along the ISTE for Education Leaders Standards facilitates understanding of 

current areas of success and areas requiring further improvement support. Participating in this 

reflexive exercise can influence how leaders value technology integration and its impact on 

teaching and learning. 

S5 Summary of Previous Session. Before S5, an email was sent to the LTVCoP 

summarizing the previous meeting and alerting participants of the progress. In S4, the LTVCoP 

began to identify SWOT by reflecting on the school’s position and considering the ISTE 

Standards for Educators and the feedback provided by teachers on the LoTi survey. Many of the 

identified strengths and opportunities pointed to the following: 

● The availability of tech mentors and coaches in all divisions to take risks, provide 

support, and model high-level tech use. 
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● The opportunity for the school to use the world as our classroom by capitalizing on 

the schools new Global Competencies initiative and incorporating PBL with external 

partners.  

● The opportunity to capitalize on the hybrid learning model. 

Examining the school’s technology integration SWOT establishes an important foundation for 

developing an educational technology vision. In S5, leaders continued to identify SWOTs by 

self-reflection on their positions through the lens of the ISTE Standards for Education Leaders. 

S5 Preparation Materials. Before the S5 meeting, leaders were introduced to the five 

ISTE Standards for Education Leaders. An email was sent prompting leaders to review the 

attached ISTE standards (Figure L4) and reflect upon how they would assess themselves and the 

leadership team as a whole on each standard.  

In preparation for the session, the participant-observer created a 10-slide interactive Pear 

Deck presentation, which included a summary of the ISTE Standards for Education Leaders, the 

evolution of the Leader standards, a video overview of school leader testimonials of the ISTE 

Standards for Leaders, instructions on how to navigate and interact with the presentation, and the 

five ISTE Standards for Education Leaders and indicators for each (Figure L4). Additionally, a 

SWOT Jamboard template (Figure L5) was created for leaders to collaboratively comment on 

their perceptions of the leadership team’s scores on the five ISTE Standards.  

S5 Provocation. S5 intrigued participants with the opportunity to measure themselves 

against the ISTE Standards for Education Leaders. Their curiosities were further developed by a 

10-slide interactive Pear Deck presentation that initiated the meeting by providing an overview 

and brief history of the ISTE Standards for Education Leaders (Figure L4). Additionally, 
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participants viewed video testimonials of leaders revealing how the ISTE (2018) standards 

improved leadership skills, motivating the participants to discover more.  

S5 Participant Activities. During S5, the whole group first participated in an overview 

of the ISTE standards for education leaders, reinforced with a video. The participants were 

informed that they would have an opportunity to explore the ISTE standards and evaluate school 

leadership based on the standards and indicators. Before separating into two group breakout 

rooms, each group identified a recorder who would be responsible for recording the groups’ 

decisions on the student-paced interactive Pear Deck (Figure L4). Setting the Pear Deck to 

student-paced mode allowed participants to navigate the slide deck at their own pace as they 

discussed each standard. It also permitted the recorder to use the slider function to mark the 

divisions’ evaluation of each standard.  

All members were provided with a link to the Pear Deck presentation. Each group’s 

recorder was responsible for gauging each standard by sliding a marker over the 5-point Likert 

scale, including not yet evident, thinking about it, working on it, living it, and what if we did 

something more. The leaders then separated into their breakout rooms and worked 

collaboratively to review the ISTE Standards for Education Leaders and collaboratively evaluate 

the leadership team’s current status for each standard. After reviewing and agreeing on the five 

standards, both groups were intentionally shuffled into new groups, which contained a mixture of 

participants from the previous groups. This process was done to provide varied perspectives to 

the SWOT conversation. The new groups then handled completing an ISTE Leader’s SWOT 

Jamboard template (Figure M7) based on their discussions.  
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Session 6 (S6): Preparing the Vision 

S6 Purpose. Leaders require ongoing support and professional learning to introduce new 

knowledge and enrich professional skills into their context (Leithwood & Jantzi, 2005). 

Professional learning refers to continuous learning that enriches professional skills, knowledge, 

beliefs, or dispositions (Richter et al., 2011). The professional learning in S1 to S5 enabled 

leaders to establish a shared definition of technology integration (S2); reflect on the added value-

effective technology integration can contribute to teaching and learning (S1); discover and 

explore valuable teaching resources through the lens of educational technology, such as the ISTE 

standards (S3, S4, and S5); and then evaluate the SWOT of the current placement of educators 

and leaders at ISN (S3, S4, and S5). The purpose of S6 was for leaders to start the journey 

toward crafting a shared vision. Throughout the session, leaders harnessed their developed 

communal understanding of technology integration in the ISN context and channeled it into 

envisioning the future of technology integration at ISN.  

S6 Summary of Previous Session. In S5, leaders self-reflected to gain insight into their 

current standings with the ISTE Standards for Education Leaders. They then used the 

assessments to generate conversations about the SWOT of the leadership teams’ skills and 

processes with technology integration.  

S6 Preparation of Materials. Between S5 and S6, the participant-observer emailed the 

leaders a synthesized summation of the strengths, weaknesses, opportunities, and threats (Table 

5.6) that they identified during the S4 reviews of the ISTE Standards for Educators, the teachers 

survey responses to the LoTi Digital Age Survey for Teachers (Figure M5), and S5 reviews of 

the ISTE Standards for Education Leaders (Figure M7). The purpose of the email was to update 
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all participants of the progress made but, more importantly, to perpetuate participants continued 

thinking on the SWOT information, which could further contribute to their vision development.  

In preparation for S6, the participant-observer prepared a single-question Google Form 

inquiring about each leaders’ ideal vision for how technology supports teaching and learning in 

the future. Additionally, a Google Document was prepared, which automatically generated the 

responses submitted on the Google Form. The Google Form encouraged all participants to feel 

comfortable submitting their vision statements while maintaining their anonymity. The Google 

Doc allowed all participants to see the various statements appear anonymously yet enabled them 

to comment, discuss, and build off the assorted ideas.  

S6 Provocation. The activity used to pique participants' interest was an opportunity for 

leaders to read, review, and discuss a synthesis (Table 5.7) of the qualitative data recorded on the 

SWOT of educator’s technology integration (Figure M5) and the SWOT of leaders’ technology 

integration (Figure M7). Leaders were encouraged to use the SWOT observations (Table 5.7) as 

a springboard to develop a shared vision statement. They were prompted to do some pre-thinking 

about vision statements by considering a variety of perspectives of what a vision statement is and 

how to create one successfully.  
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Table 5.7 
 
Sessions 4 and 5 Strengths, Weaknesses, Opportunities, and Threats Synthesis 

Category Description 

Strengths ISN’s vision, “We are determined to create a school where everyone is confident and able to take control of 
their own learning, and the world is our classroom,” implies that it would benefit from the support and 
alignment of a technology vision & the ISTE Standards.  
Leaders at the school value the possibilities which technological tools offer to teaching and learning. They 
aspire to preserve and cultivate the current climate of teachers’ willingness to experiment with new 
technological tools, techniques and practices. Further, leaders reimagine how educational technology can 
contribute to the future of education.   
As a teaching community we are supported by a strong technological infrastructure.  
There is plenty of hardware and software available for all staff and students. Additionally, there exists a 
robust GDPR which protects our users’ identities and personal information. 
Most integration of technology is used intentionally and connected to ISTE Standards rather than using tech 
for tech’s sake. Some staff members are using technology to make real world connections to support PBL 
and provide a variety of tangible problem-solving opportunities. Additionally, a good number of staff have 
reported that when they use technology for teaching and learning they practice and model ethical 
behavior.** 

Weaknesses The school currently does not have a technology integration plan which can be used as a guide for all staff. 
Specifically, the absence of a technology plan limits our abilities to understand how technology can support 
student directed learning, nurture student agency, or intentionally address gaps between diverse learners 
and teaching staff. 
We do not have any baseline expectations for teachers regarding their competency with our core 
technology systems such as Google Suite? This allows some teachers to effectively opt out of integrating 
technology?  
It is important to understand that the survey instrument did not filter between Upper elementary and Early 
childhood which convolutes understanding of the data from the elementary division.  
Lastly, there is a concern that staff responses are overestimating their ability to ethically use and model 
ethical use of technology 

Opportunities There are valuable opportunities to make strides toward developing a schoolwide tech vision which aligns 
with the school’s current vision by expanding pedagogical methods to incorporate inquiry and real-world 
problem solving. One possible approach is to encourage a continued risk-taking attitude among teachers 
and leveraging the techno-pedagogical advancements made by all staff and students during hybrid and 
online learning by incorporating a community of practice approach, where experts and novice work 
together to complete a project such as an activity, a lesson, or a unit.  
We have early adopters & coaches in all 3 divisions who can encourage and support exploration and 
development of various technological tools and integration approaches. Additionally, spotlighting emerging 
practices will raise awareness and identify point people to approach. The online learning experience has 
also revealed that teaching and learning collaborations can occur between students and teachers on a global 
scale and further develop global competencies.  
The ISTE Standards, a robust tool which promotes good teaching practices, can serve as a unifying 
framework to construct a strategic plan for educational technology and how it can support pedagogical 
development. This shift could include (but is not limited to) such adjustments as re-envisioning our 
professional growth, our evaluation processes, and bridging generational gaps within the school. 

Threats The primary threats to technology integration at ISN consists of introducing too much technological change 
too fast, reverting back to traditional teaching approaches once we return to school, limited time needed for 
leaders to overlay ISTE Standards with the other pre-existing standards, as well as the limited time teachers 
will need to plan new initiatives such as collaborating/or team teaching with external schools.  
Additionally, when considering the impact on students there is a threat of teachers’ ethical behavior. Some 
in the school engage in ethically gray areas, such as making copies of textbooks, movies etc. then sharing 
them with students. If the whole school is not intentional with digital citizenship, however, we may be 
instilling dangerous habits, which can be especially detrimental when the students transfer to other schools 

Note. ** Some expressed that this data point may result from self-enhancement bias, and 
therefore, overexaggerated. See the threats section. 

The group received the following background information about visions statements to 

perpetuate their thinking around vision development further. Cameron Herold’s TEDXTalks 
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(2018) discussed “vivid visions,” where each individual should imagine the “ideal future” of an 

institution. The researcher recommended that each individual be peaceful to reflect and imagine 

lofty ideals (TEDXTalks, 2018). Collins and Porras (1996) coined these lofty ideals as Big Hairy 

Audacious Goals four decades earlier. Sinek (2019) added that a successful vision would be a 

just cause where the stakeholders want to support the vision and make sacrifices to achieve it. 

Senge (1990) suggested that the way we foster this organizational support is by building “a 

shared vision.”  

S6 participant Activities. Six participants attended S6 (Table 5.2) to reflect on the 

SWOT synthesis, craft a vivid personalized vision, and identify common threads of all the 

submitted visions. The participants reviewed the SWOT synthesis to verify that it accurately 

summed up their contributions during the session. Any alterations, edits, or additions were added 

to the summary.  

The group then shifted to thinking about visions. To set the stage, the group watched a 

one-minute clip of Cameron Herold’s TedXTalk (2018), which established that a relaxing and 

stress-free environment contributes to reflecting on a vivid vision statement. The leaders were 

then prompted to find a peaceful place, center themselves, and spend 15 to 20 minutes writing a 

response to the following prompt:  

Based on what we know about our school mission, vision, and our current state of 

integrating technology at ISN. What would be your ideal vision for how technology 

supports teaching and learning 3-5 years from now? If you entered a time machine and 

traveled 3-5 years into the future, how do you imagine technology supporting teaching 

and learning at ISN? What does a “model class” look like when integrating technology? 

What interesting, new or unique processes will the teachers be using? What interesting, 
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new or unique learning processes will the students be engaged in? Where is this 

occurring? Is it in a classroom, outside, an external site, online, or a combination of 

locations?  

Once completed, leaders pasted their visions into a Google Form. Once the Google Form 

was completed, a submission verification window provided instructions and a link to watch Peter 

Senge’s (2017) Shared Vision video. Senge (2017) promoted that all participants’ contributions 

are valuable and necessary to develop a shared vision. He likened multiple contributions to a 

vision to view the same goal from multiple perspectives (MIT Teaching Systems Lab, 2018).  

After watching Senge’s (2017) video, the participants were directed to review the 

submitted vision statements on a Google Document, then jot down notes and comments on the 

document of possible themes or revelations. The Google Form automatically, yet anonymously, 

redirected each person's vision submission to a shared Google Document where the leaders could 

view all vivid visions. This approach ensured that individuals could share ideas confidently 

without criticism. Leaders next reviewed all submissions and practiced Senge’s shared vision 

approach by noting any common or essentially unique themes that emerged from the various 

vision statements (Figure M8). An email with a summary of the session, both Cameron Herold’s 

(TEDXTalks, 2018) and Peter Senge’s (2017) video links, the Google Form link, and the Google 

Document (Figure M8) link were sent to all leaders who did not attend so that they could 

contribute to the vision statements and comment on common themes. No additional contributions 

were submitted. 

Session 7 (S7): Crafting the Vision 

S7 Purpose. In S6, the introduction of Senge’s (2017) shared vision facilitated leaders to 

understand the importance of considering everyone’s contributions when building a shared 
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vision. The beginning of S7 was for the educational technology vision team to reflect on the 

essential building blocks used to guide the vision development process thus far. Critical elements 

(Table 5.6) included the schoolwide vision, the definition of technology integration, the ISTE 

Standards, lessons learned from COVID-19, the SWOT synthesis (Table 5.7), and the synthesis 

of the common themes identified in the visions submitted in S6 (Figure M8). The remaining time 

in S7 was dedicated to leaders trying to craft vision statements that successfully encompassed the 

critical elements concisely. 

S7 Summary of Previous Session. The previous session set the stage for participants to 

consider their ideal vision statements and then compare them to the rest of the group’s vivid 

visions. Afterward, the leaders had the opportunity to note common themes and point out 

important or new revelations worthy of consideration in the final vision statement  

S7 Preparation Materials. The participant-observer created a Jamboard template 

(Figure L6) to prepare for this session, which displayed the sticky notes of common threads 

noted in S6 (Figure M8). These threads included the schoolwide vision and mission statement, 

the shared definition of technology integration, and two sentence starters: “At ISN we believe 

effective technology integration,” and “At ISN we envision effective technology integration.” 

Additionally, on the template were blank sticky notes (marked 1, 2, 3, and 4) for participants to 

edit and add their collaborative visions. 

S7 Provocation. The participant-observer provided a link to the video Three Things That 

Make a Vision Meaningful (Sinek, 2019) to motivate participants and guide thinking around 

what to consider while developing their vision statement. Sinek (2019) promoted the idea that 

successful visions, ideas that stakeholders readily adopt, must be resilient to time and changes in 
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cultures, inclusive to all stakeholders, and designed to serve the community. As teams and 

individuals introduced ideas, participants openly asserted how a statement met each criterion. 

S7 Participant Activities. During the session, six participants (Table 5.2) first viewed 

Three Things that Make a Vision Meaningful (Sinek, 2019). Next, they were instructed to work 

independently, or in pairs of their choosing, to review the information on the Jamboard (Figure 

L6), then post succinct vision statement ideas which were resilient, inclusive, and service-

oriented (Sinek, 2019) for consideration to the Jamboard. Because it was a Google Meet, 

participants shared thoughts and posed wonderings to the whole group as they worked. After 

ideas were submitted, the group collaborated to pick ideas, phrasings, and precise terms to craft 

the shared vision.  

The whole group concluded the meeting with a rough copy of the shared vision which 

stated: “We envision technology integration will inspire and empower all learners to choose and 

apply technology to support their goals, improve themselves and become balanced citizens who 

collaboratively contribute to the betterment of the world” (Figure M9). The group adjourned to 

understand that each participant should reflect on the rough draft and share new perspectives at 

the next meeting or via email. An all-group email was sent to inform participants, not in 

attendance of the progress made and to solicit additional input.  

Only three responses to the email were received from participants, and two were from 

participants who attended the meeting. The email responses suggested that the vision needed to 

be shortened, another questioned the necessity to include “inspire and empower,” while another 

questioned the necessity to include “choose and apply.” The participant-observer recorded the 

questions to share during the next session.  
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Session 8 (S8): Crafting the Vision Continued and the Future of the Community of Practice 

S8 Purpose. The goal of S8 was to agree upon and edit a final iteration of the shared 

vision and plan the next steps forward for the leaders' CoP in the following school year. 

S8 Summary of Previous Session. In S7, the leaders utilized their previous six weeks' 

exploration of various technology integration resources and their collaborative discussions and 

reflections. They developed an understanding of technology integration to craft vision statements 

of technology integration at ISN. The group then collaboratively sculpted a working draft of a 

shared vision statement which incorporated critical elements which accurately represented 

participants' sentiments.  

S8 Preparation Materials. In preparation for S8, the participant-observer constructed 

two Jamboard templates. The first template (Figure L10), similar to the template provided at the 

beginning of S7, consisted of the schoolwide mission statement, the CoP’s definition of 

technology integration. However, it included all of the sticky notes of proposed vision statements 

and the current draft of the vision statement. Additionally, the participant-observer highlighted 

all the terms and ideas represented in the current vision draft. The template was designed as a 

provocation tool to facilitate participants thinking around the origin of the draft and verify that 

all ideas were appropriately represented in the vision statement draft. The second template 

simply contained the vision statement draft, along with two other iterations: one statement 

without the terms “inspire and empower,” and the other iteration without the word “choose.”  

S8 Provocation. The Jamboard template (Figure L10) was used to spur leader 

participants’ interest in collaboration. The template contained the current vision statement draft 

and all the vision statements on sticky notes posted by leaders in the previous session and some 

of the significant criteria to consider when developing a vision statement (Table 5.6). Keywords 
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that appeared in both the vision draft and the additional artifacts (sticky notes and significant 

criterion) were highlighted to identify the various ideas represented in the current draft. Leaders 

were actively engaged and used the beginning of the meeting to identify how phrases could be 

pared down yet still incorporate the essence of intended meanings.  

S8 Participant Activities. The participant-observer presented the first Jamboard template 

(Figure L10) during the meeting, which demonstrated the current vision statement draft 

surrounded by the various sticky note resources with highlighted terms. The participants were 

instructed that the purpose of the slide was to verify that all suggested ideas were represented 

accurately in the vision statement. Participants were encouraged to point out any important terms 

missing and for the group to justify the absence or suggested removal of any terms.  

Topics that were points of contention include whether it was more important to keep it 

concise or detail every element of significance. Those areas of discourse included how to 

incorporate the term digital citizens, whether it was necessary to state “choice” when the word 

“apply” suggests that a choice has been made, and whether “appropriate tools” (a broader term) 

should be used instead of technology (which leads some to only think of computers). After 

discussion and justifying rationales, the leader group agreed on the following shared vision: 

“Effective technology integration inspires and empowers learners to choose and apply 

technology to contribute to a better world.” 

The second part of S8 focused on how the CoP intended to communicate the shared 

technology integration vision to the rest of the staff, setting technology integration goals for 

teachers aligned with the vision, and the possible continuation of the leaders’ CoP next school 

year. Many leaders expressed interest in the continuation of the CoP in the upcoming school 

year. For example, Carlton stated the following: 
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I think that this has been incredibly valuable. Especially the participation of the 

administration leaders to contribute their views. I think before we roll this shared vision 

out to the whole staff, we invite more stakeholders to join in the new school year so that 

they can contribute perspectives from the classroom which can make the benchmarks and 

goals for teachers more realistic, attainable, and therefore sustainable.  

Charles agreed, “Having the administration actively participate demonstrates that the 

leaders value the technology integration vision and are invested in it.” Carlton continued, “By 

having more staff members in the group next year, the vision statement travels and resonates by 

word of mouth in department and grade-level meetings.” To which, Charles added, “By having 

the teachers participate in establishing the benchmarks and goals, they have more ownership and 

will value it more.” 

The leaders were impressed with the progress made and the potential of expanding the 

CoP the following year. The CoP team brainstormed and noted ideas on recruiting teaching staff 

to join the CoP next school year (Figure M9). Dates were set to meet in the following year. 

Tentative plans were documented to invite both technology integration champions and teachers 

who might have some limitations with technology integration and demonstrate a willingness to 

try new teaching approaches (Figure M9). The session concluded with participants receiving 

links to the LoTi Digital Age Survey for Leaders and a three-question Google Form which 

inquired about participation in the CoP process. Leaders were instructed to complete both 

instruments within the next week.  

Additionally, a whole group email was sent to inform all participants about the current 

status of the vision statement and to solicit any feedback or changes. The response from one 

participant who was not present at the final meeting indicated support of the vision statement. 
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Todd stated, “I am sorry that I missed the last session. All the points that I felt were critical are 

represented in the new vision. We have an opportunity to be globally competent. Contributing to 

a better world encompasses that point.” Conversely, Tiffany, who was at the final meeting, 

concluded, “It was a pleasure being part of the conversations that resulted in our shared vision. I 

learned a lot from all of you. Thank you.” 

Session 9 (S9): Independent Survey Completion 

S9 Summary of Previous Session.  During S8, participants reviewed the wording and 

context of the technology integration vision statement, then collaborated and agreed on editing 

and finalizing the new ISN technology integration vision. They then agreed on the future of the 

CoP as a community that could greatly benefit from the contributions of teaching staff. They also 

established that incorporating teachers into the community would be vital to the teachers’ 

vetting, accepting, and communicating the new technology integration vision to the rest of the 

school. 

S9 Purpose. The purpose of S9 was to investigate how leaders’ participation and 

experiences in the CoP contributed to developing a common understanding of technology 

integration, the construction of a shared vision, and the development of technology integration 

expectations for teachers—administering the three survey tools to collect participants’ feedback 

provided insight into that purpose.  

S9 Preparation Materials. In preparation for S9, the participant-observer converted the 

LoTi Digital Age Leaders Survey and adapted Majeski’s (2013) Teachers and Principals Survey 

to digital versions, which the participants could access online and take in their own time. The 

surveys were constructed with Qualtrics software, which could store participants' anonymous 
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responses securely. Additionally, the participant-observer created a three-question Google Form 

Survey inquiring about participants' perceptions of their experiences in the CoP.  

S9 Attendance. Seven participants completed the LoTi Digital Age Survey for Leaders 

and Majeski’s (2013) Teachers’ and Principals’ Technology Integration survey.  

S9 Provocation. The end of the school year posed increasing demands and stress on 

teaching staff and administrators as new COVID-19 rules announced schools to return to full-

time face-to-face with moderated social distancing and masks rules. These rules required 

additional adjustments to the ISN institution and further restricted the leader’s bandwidth. The 

approach used to motivate participants to complete the survey instruments was to make the 

survey immediately available at the end of S8 and allow leaders to complete the surveys the 

whole week.  

S9 Participant Activities. Before S8, the participant-observer converted the LoTi Digital 

Age Survey to a Qualtrics online survey and created a Google Form to inquire about the CoP 

process. Because S9 was scheduled on the last day of school, leaders agreed to complete the 

surveys independently between S8 and S9. All instruments were distributed via a link in the 

email to the whole group of participants. Seven participants completed the LoTi Digital Age 

Survey and the adapted Majeski’s (2013) survey, and six participants completed the Google CoP 

Process Survey. 

Findings 

Chapter 4’s outline of the intervention identified the purpose of the study. It introduced a 

leaders’ CoP to facilitate the development of a shared understanding and schoolwide vision and 

sustainable goals for technology integration. The research was designed to investigate three 



 

 168 

research questions focused on the outcomes, and one focused on the process. The findings 

section discloses discoveries that address each of the following research questions:  

RQ1: How did participation in a technology integration CoP change leaderships’ shared 

definition of technology integration? What contributed to the change? 

RQ2: How do the experiences and activities in a technology integration CoP for leaders 

contribute to the development of a shared vision for technology integration? 

RQ3: How did participation in a technology integration CoP change leaders’ 

expectations for teachers’ effective use of technology? 

RQ4: To what extent did participants demonstrate active engagement in the technology 

integration CoP?  

The findings section reviews the question, identifies the instruments used, and shares the results 

and analysis of the data.  

Research Question 1 

RQ1 was the following: How did participation in a technology integration CoP change 

leaderships’ shared definition of technology integration? What contributed to the change? The 

first research question focused on how participation in the leaders' CoP contributed to developing 

a common understanding of technology integration. Negotiating a common understanding of 

technology helped members reflect and adapt their perspectives of technology integration and 

adopt new viewpoints from others with more experience. Participation in the LTVCoP changed 

leaders’ definitions of technology integration in three ways. Leaders expressed a desire for the 

collaborative definition to be concise, to communicate technology integration's impact on 

learning, and for the definition to distinguish technology integration from general technology 
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usage. The collaborative negotiation and social learning that emerged from the conversations 

during S2 can be credited as factors contributing to the change.  

The subsections below explore each change in more depth. The “Influence of Dialogue” 

section unpacks how terms, opinions, perspectives shifted during conversations in the CoP. The 

“Word Economy” section elaborates on the desire for the definition to be more concise. Then, 

the ability and relevance of technology integration to enhance and complement learning is 

covered in the “Technology Integrations Contributions to Learning.” Finally, the “Tech Tools 

and Systems” section explores leaders’ aspirations to eliminate using tech for tech's sake.  

Regarding RQ1, qualitative data were collected and analyzed from the participants’ 

definitions of technology integration (S2 and S9) and their conversations around technology 

integration during the S2 CoP meeting. Participants’ responses to “how do you define technology 

integration” were collected between S1 and S2, before the CoP developed a shared definition, 

and then collected again with the Majeski Instrument (Appendix E) approximately eight weeks 

later in S9. Each of the online sessions was video recorded and transcribed to gain insight into 

the influence of the CoP and comprehend participants’ rationale of perspectives.  

The NVivo qualitative instrument was used to review and compare data. NVivo coding 

was also used to track the frequency of concepts and emergent themes among the respondents’ 

feedback in S2 and S9. NVivo coding captures the words or phrases of the participants (Miles & 

Huberman, 2020). The participants’ initial definitions were analyzed using thematic coding. Five 

primary themes emerged from coding the participants’ initial technology integration definitions. 

Respondents framed technology integration concerning (a) curriculum, (b) how it contributed to 

the learning process, (c) the audience in which technology integration was directed, (d) what 

purpose it intended to serve, and (e) its reliance on technology tools (Table 5.8).  



 

 170 

Before discussing their perspectives of technology integration in the second session, all 

11 members were invited to complete a survey in S1, inquiring, “How do you define technology 

integration?” Six members provided their definitions of technology integration, which were then 

shared in S2. The six participants’ initial responses, displayed in Table 5.9, averaged 29 words 

(M x̅ = 29). The length or definitions were developed as relevant criteria during the session 

discussion as participants wanted to create succinct definitions. The definitions were analyzed 

using thematic coding to identify similarities and patterns among the definitions (Table 5.8). 

Coding demonstrated that the definitions focused on answering one or more of the following 

questions: How does technology integration interact with school curriculum and teaching design 

(contributions to curriculum), what role does technology integration play in the learning process 

(learning process), who is the technology integration serving (audience), is the focus of 

technology integration on the tools used (tools), and what are the purposes or the goal of 

technology integration (outcomes)? The identified codes demonstrated that initial participant 

definitions primarily associated technology integration with contributing to outcomes (40%), 

learning processes (23.3%), and the audience of technology integration (20%).  

However, the first submission of definitions also further set the leaders' stage to negotiate 

common meanings around technology integration. An important foundational step to crafting a 

shared vision was to ensure leaders developed a common understanding of the term technology 

integration. Smith et al. (2019) proposed that one common understanding developed among CoP 

members was through collaborative construction, dialogue, and agreed meanings. During S2, 

nine leaders collaboratively negotiated the meaning of technology integration, discussing 

essential criteria of a successful definition.  
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Table 5.8 
 
Themes of Technology Integration Definitions  

Themes and codes 

Before CoP data 
frequencies of 

codes 
(n = 6) 

Before CoP 
data 

frequencies 
of codes in 
percentages 

After CoP 
data 

frequencies 
(n = 7) 

After CoP data 
percentages 

Contributions to Curriculum: How does technology 
integration interact with school curriculum and 
teaching design  

 
3 

 
10% 

 
3 

 
12% 

“Seamless” 2 7.14% 3 13.04% 
 “Supportive” 1 3.57% 0 -- 
 “Enhancing” 0 -- 0 -- 
Learning Process: What role does technology 
integration play in the learning process? 

 
7 

 
23.3% 

 
7* 

 
28% 

 Enhancing learning 1 3.57% 2 8.69% 
 Inspires/motivates 1 3.57% 1 4.34% 
 Organizes 2 3.57% 2 8.69% 
 Choose and apply    1 4.34% 
 Inquire 1 3.57% 0 -- 
 Technology skills 1 3.57% 0 -- 
 Create  0 -- 0 -- 
 Analyze 1 1.72% 0 -- 
Audience: Who is the technology integration serving 6 20% 3 12% 
 Teachers  1 3.57% 0 -- 
 Students  2 7.14% 1 4.34% 
 Learners -teachers, students, community 3 10.71% 2 8.69% 
Outcomes: What are the purposes or the goal of 
technology integration  12 40% 11 44% 

 Authentic application  2 7.14% 1 4.34% 
 Global /community contribution 1 3.57% 2 8.69% 
 Intentionality – an identified specific 
purpose 1 3.57% 1 4.34% 

 Learning 2 7.14% 2 8.69% 
 Present 2 7.14% 2 8.69% 
 Teach 2 7.14% 1 4.34% 
 Production 1 3.57% 0 -- 
 Citizenship 1 3.57% 2 8.69% 
Tools:  
A focus of technology Integration reliance on 
hardware, tools, or resources.  

2 6% 1 4% 

Individual Coding total (sum of individual codes) 28  23  
Aggregated Theme total (sum of theme totals) 30  25  
Cumulative total (sum of themes and codes) 58  48  
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Table 5.9 
 
Length of Technology Integration Definitions 

Definition length before CoP provided in S1 Google 
survey 

Word-
count  

Definition length after CoP 
provided in S9 Majeski survey 

Word-
count  

Technology integration should be an embedded part of 
the classroom which is utilized by students and teachers 
to help find information, analyze information, and sort 
information to present it to teach others or create 
something new and innovative. 

40 The balanced, authentic, and 
intentional use of technology 
to provoke, document and 
share student learning.  

15 

The balanced, authentic and intentional use of 
technology to provoke, document and share student 
thinking and learning. 

17 Actions that support, extend, 
and connect with essential 
questions and learning goals of 
a learning community. 

16 

Technology integration is an integrated lesson plan in 
which both technology standards and those of the 
classroom/specialist teacher are met. Technology 
integration in my opinion, is not the use of new 
technology in place of old technology (e.g., iPads in 
place of whiteboards), but an integration of technology 
and other curriculums. 

52 Integrated and ubiquitous.  3 

The ability to support the development, integration, 
implementation, and assessment of practices, old and 
new, that guide and support student learning through the 
lens of technology. 

26 Technology is applied to 
support and encourage 
learning. It is used in balanced 
ways.  

14 

To me, this is about seeing the problems we’re solving 
through digital transformation. It might look like 
matching the right digital tool with other digital tools 
(mISN ups) or pairing an analog process with a digital 
enhancement. To be able to do this well,it’s helpful to 
know how the technology works. This influences how 
we learn and what we learn, both as adults and young 
people. 

67 Using technology and 
resources to promote, support 
and enhance the teaching and 
learning within the classroom.
  

16 

The use of platforms and associated tools to enhance and 
extend learning experiences while engaging learners and 
making connections with a broader community. 

23 Technology integration 
inspires and empowers 
learners to choose and apply 
technology to contribute to a 
better world. 

17 

  Technology integration is 
useful for helping find out 
about the world and allows us 
to present information for 
others to learn from  

22 

Mean  x̅ = 29  x̅ = 14.71 
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The Influence of Dialogue. Through conversing with one another, exchanging ideas, and 

co-constructing understanding, leaders develop an understanding of themselves, others (Smith et 

al., 2019), and their perceptions of technology integration. The impact of participating in the 

technology integration CoP altered leaders’ definitions of technology, which became further 

apparent in definitions during S9 (Table 5.8 and Table 5.9). Leader’s revised definitions were 

shorter than before yet maintained as much or more attention to communicating technology 

integration’s contributions to learning and learning processes (Table 5.8). When discussing 

shared vision, Senge (2017) posited that the goal of shared vision is for individuals to apply their 

lens to the vision, which would help the whole group experience a more vivid understanding of 

the vision. Equally, the same can be applied to developing a common understanding of terms; a 

more vivid understanding of the definition is apparent by harvesting the important perspectives 

which participants have gleaned from participation in the CoP. 

Seven leaders submitted definitions on the Majeski (2013) survey tool in S9; eight weeks 

after the technology integration shared definition discussion in S2, lasting impressions were 

evident. The seven leaders’ perspectives of technology integration during S9, a session dedicated 

to members completing the survey instruments, revealed definitions shown in Table 5.9 averaged 

mean word counts decreased to near 15 words per definition with an increased focus of the 

definitions (Table 5.8) explaining how technology integration contributes to outcomes (from 

40% in S2 to 44% in S9), and learning processes (from 20% in S2 to 28% in S9). Additionally, 

the definitions decreased focused on identifying the beneficiaries of technology integration (from 

20% in S2 to 12% in S9) and occurred equally as often as contributions to the curriculum.  

One finding revealed that in S9, three of the submitted definitions were direct quotes of 

the negotiated definition of technology integration or the shared vision statement, and another 
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closely paraphrased a statement made during CoP discussion. The shared definition discussed in 

S2, “balanced, authentic and intentional use of technology to provoke, document and share 

student learning,” was submitted verbatim by one participant during S9. Another leader 

answered with the CoP shared vision established in S8 as a technology integration definition, 

“technology integration inspires and empowers learners to choose and apply technology to 

contribute to a better world.” Nevertheless, another respondent’s definition, “integrated and 

ubiquitous,” repeats the wording submitted as a comment in S6 summarizing a participant’s 

vivid vision of technology integration.  

Further, one response closely paraphrased a note posted during S7 as a proposal for a 

vision statement, “technology integration is useful for helping find out about the world and 

allows us to present information for others to learn from.” The definitions submitted reflected an 

interplay between personal and shared perspectives, an effect of participants reflecting on their 

discussions and processing their values and understandings. The results also further support Lave 

and Wenger’s (1991) assertions that knowledge and learning are produced through social and 

cultural interactions embedded in authentic activity. 

Another finding, shown in Table 5.9, demonstrated participants’ continued brevity, as 

definitions were concise. The initial average number of words per definition (x̅ = 29) decreased 

during S9, lowering the average number of words per definition (x̅ = 14.71). Even though the 

definitions were more concise with fewer words, the definitions maintained consistent focus 

(28% of codes) to technology’s contribution to the learning process while reducing the number 

of references to technology, resources, or tools (from 6% in S2 to 4% in S9). This change 

suggests that participants shifted the emphasis from the technological tools to the contributions 

technology integration makes to learning when considering technology integration.  
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Word Economy. At the beginning of S2, two groups reviewed the six submitted 

definitions as resources to develop their group definitions. They were encouraged to either use a 

definition as it exists, edit a pre-existing definition, or use the resources as inspiration to create a 

unique definition. The shortest definition of the six, “the balanced, authentic and intentional use 

of technology to provoke, document and share student thinking and learning” (17 words), was 

selected by each group as ideal, needing only a few modifications. Members favored the 

definition because of its brevity and concision. Brevity, technology integration’s contribution to 

learning and the relevance of the term technology or tool in the definition became clear focus 

points for the leaders. However, the CoP and the influence of dialogue facilitated leaders to reach 

such conclusions. 

The significance of a brief definition was established early in the discussion. Participants 

wanted to create a technology integration definition that would be easy to communicate and 

simple for teachers to remember and understand. A sentiment which was best expressed by 

Carlton: “What I really want is something short and sweet that I can say to people, when I say we 

want to do more integration.” Carlton immediately revealed this objective with his opening 

statement, which indicated just a few adjustments were required for the chosen definition: 

Well, I think it’s pretty awesome that we both landed on essentially the same thing. So 

that’s a good place. And the only difference is our group got rid of some of the flowery 

language around provoke, document etcetera … and replaced it with inquiry. 

The whole group quickly adopted the need for succinctness and maintained it as a 

common thread throughout the rest of the hour-long session. Tiffany asked, “Yeah, I agree with 

that, but would that be a reason to not have provoking or document?” Carlton responded, “No, 

we’re just going for economy [to keep it simple for teachers]. So, wherever we could we were 
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trying to remove things. No, that was something that got cut out when we were in our economy 

phase.” Karen countered, “But ours is shorter so,” and Carlton immediately agreed, “So true. It’s 

true, it is less characters?” Toward the end of the meeting, as groups were coming to final 

agreements, the topic resurfaced as Donna argued to sacrifice brevity for understanding: 

So, I think if we can instead say what we want and get away from this idea of inquiry, 

and instead use provocation, documenting and sharing, you know the cycle of learning 

and learning process and other elements of inquiry, and find a way to put that in, it might 

mean it’s less economical, but then it becomes more understandable by everybody. 

Carlton eventually compromised with the following: 

I’m not particularly wed to what we have. So, I think that Karen’s point that ours ended 

up being a little bit longer is a good argument …. The one thing that I would really 

quibble with in this one is I like the economy of what you guys have here. But I think the 

key point about the ambiguity of the word inquiry is a good one, I mean, that kind of runs 

against the economy that I’m shooting for but … I want a bite sized thing that I can 

deliver to people. Like, this is what I’m talking about! 

Keeping the technology integration definition simple and brief perpetuated the need for 

an incisive definition among the group. It seemed to become a definitive criterion for common 

understanding and further communication about technology integration. However, the intention 

of the brevity concept was not meant to cloud or sacrifice communicating the importance of 

technology integration to learning.  

Technology Integration’s Contribution to Learning. Much of the whole group 

discussion focused on balancing keeping the technology integration definition brief yet cogently 

communicating technology’s contribution to learning. As Tiffany and Donna stated earlier, 
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technology integration’s contributions to learning were a significant criterion. The LTVCoP’s 

initial six definitions demonstrated value in the contributions that technology integration 

provides to both the learning process (40%), provoking, documenting, and analysis, as well as 

learning as an outcome (23.33%). In contrast, some identified the culminating objective of 

technology integration as “to learn, to share, or to present.” Donna emphatically defended this 

point for learning, as she expressed the following: 

I would defend the words provoke, document and share. I disagree that they're flowery, I 

actually think they're quite specific, and they conjure very concrete pictures of what the 

learner is doing. And if those instances, which to me is more than just a figurative word, 

help the reader put themselves into that stance. A stance of being provoked is a really 

important learning stance to be in. Because we learn through discomfort. We want we 

learn. We grow when we’re pushed outside of our zone of comfort. And so that's the idea 

of provocation. And I think one of the things that technology does, is that it provokes, 

and there's so much around that concept that I think it’s a really powerful point, [as well 

as] document and share. Thinking and learning, I also feel like, you know, yes, this is 

why we go to technology. 

Other members of the CoP, such as Carlton, also relayed strong feelings about learning 

and TI’s relationship with learning:  

We’re trying to move away from this idea of learning in early19th and 20th century 

context [of describing] learning as [only] capturing, acquiring, and bolting down 

knowledge. That’s less of the direction that we want to be moving in. Wherever we can to 

try and highlight that learning isn't the acquisition of knowledge, but is the acquisition of 
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the skills and the abilities to use those skills to dive deeper into things and understand 

them. 

The challenge for the team resided in negotiating a technology integration definition that 

was sufficiently precise yet all-encompassing. During the technology integration conversation, 

Sandra questioned, “Are you at all concerned that by including a list that it can also be limiting? 

Because it’s not a full list. I mean, you could also put in create, you can put in communicate and 

so on.” To which Donna replied, “I think as you're creating, you're documenting your journey, 

sharing your journey. Are you creating sense, or are you creating for purpose? And then how are 

you communicating that purpose? To me, sharing is communicating.” Karen added, “Yeah you 

also have to create something to share that learning. I mean, presentation[s] or artifact[s] of 

learning. So, there's creation there. Were you guys thinking that inquiry would kind of 

encompass some of these ideas?”  

The exchange around the word “inquiry” was time and context-specific as the school had 

spent the last year and a half participating in professional development to navigate teachers’ 

perceptions and pedagogy toward a more inquiry-based approach, where students pursue their 

interests and learn through real-world connections. The inquiry focus was exemplified by the one 

group’s statement from Carlton and Maxine: “And we replaced teaching and learning with 

inquiry …. Yes, and that was a nod to the work that we’re doing moving forward.”  

The inclusion of inquiry was dismissed as members countered that although many have 

developed a common understanding of inquiry, it remains ambiguous to others, which, they 

reasoned, may contribute to the confusion of what is meant by technology integration. However, 

technology integration’s contribution to learning was not the only area examined; leaders also 

scrutinized using the word “technology” in the definition. 
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Tech, Tools, and Systems. In the six initial definitions, respondents referenced 

technology integration’s reliance on technological tools on two occasions. Nevertheless, in the 

CoP discussions, the distinction between technology and technology integration, the removal of 

the word technology, and the substitution of the word for a synonym emerged as a relevant 

discussion topic among the CoP leaders. Karen and Maxine identified the importance of the 

definition reducing the confusion of “using tech for tech’s sake” but rather “focusing on how 

[technology tools] transform teaching and learning.” This statement indicated that leaders in the 

group recognized both the possible pitfalls of misunderstanding technology integration and the 

value of effective technology integration processes. This finding was further demonstrated when 

Maxine elaborated on their group’s view of technology’s connection to teaching and learning: 

“[We wanted] to make a specific tie between what we’re doing pedagogically and what we’re 

doing technologically.”  

Leaders also emphasized the importance of the common definition being easy to 

understand by all stakeholders. As a result, efforts to avoid developing a circular definition was 

introduced by Carlton who challenged the appropriateness of using the word (technology) to 

define itself (technology integration): “The only thing I would quibble with is the use of 

technology, it’s tough when you use the word in the definition.” However, Donna clarified a 

distinction between technology integration and technology: “You know, maybe technology could 

get away with being in the definition because it’s a different concept than technology integration 

as a more bundled [concept] together.”  

As an alternative solution, technology synonyms were debated. Carlton and Maxine 

suggested replacing “technology” in the definition with “past, present, and future tools.” Thus, 

Karen contributed,  
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It’s funny because we discuss[ed] what technology means, and we were making a 

distinction between tools and technology. A pencil is a tool, but the systems that live on 

an iPad, those are technologies. Even language could be considered as a system. So that 

may be something that I would quibble with. Is your guys’ take on the definition’s focus 

on tools? So, I would shy away from specifically talking about tools to avoid that kind of 

thinking about technology integration … could we say tools and systems? 

Maxine replied, “That’s why we were using that word intentional.” Maxine furthered, “[To 

distinguish from using tech for tech’s sake] you know, I’m using this tool in an intentional way 

to drive learning or inquiry.” Karen agreed, “Yeah, I like the word intentional.”  

After conferring the important points of an effective and clear definition, the S2 

discussion concluded with the nine participants agreeing on “balanced, authentic and intentional 

use of technology to provoke, document and share thinking and learning” as a draft with notes 

about the possibility of replacing technology with tools and systems. After a week of processing 

and reflecting, the group agreed that no further changes were needed and that the definition 

effectively communicated how technology integration transforms teaching and learning.  

The elaborate discussion around the distinction, use, and placement of the word 

technology indicated that leaders were cautious to avoid miscommunicating technological tools' 

role in technology integration. Instead, they wanted to promote that teachers intentionally choose 

and integrate tools to contribute to learning. The exchange also demonstrated the relevance of the 

dialogue within a CoP. Expert and novice roles often fluctuated depending on the content of the 

conversation. Administrative leaders provided expert insight about teachers and teaching, while 

technology coaches provided educational technology expertise. The members collaboratively 
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grappled with terms. Leaders also processed and refined their perspectives and definitions of 

technology integration.  

Summary Statement About Findings. Leaders immediately demonstrated the value of 

developing a common understanding for technology integration as a first step necessary to 

effectively communicate with one another in the CoP and with teachers in the school. They were 

compelled to make the definition brief so that it was comprehensible and memorable. Further, 

they were committed to a definition that explicitly associated technology integration with its 

contributions to learning while distancing it from the fallacy that technology integration is just a 

novelty.  

Participants had a chance to reflect and share their perspectives of technology integration 

and the important criteria which should be included in a comprehensive definition. They first 

shared and discussed in small groups, then again in a whole group. The collaborative exchanges, 

compromises, and negotiations that occur in the CoP experience contributed to changed 

perspectives of the definition. The online experience and activities provided a reliable and 

versatile platform for leaders to interact in large and small groups and collaborate on whiteboards 

as a group. However, it was the dynamic of the CoP which perpetuated conversation and 

learning. In the next section, the study explores how participating in the CoP contributed to 

crafting a shared vision.  

Research Question 2 

RQ2 was the following: How do the experiences and activities in a technology 

integration CoP for leaders contribute to the development of a shared vision for technology 

integration? RQ2 explored how the experiences and activities in the CoP contributed to the 
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development of a shared vision for technology integration. Experience is examined in two ways 

within this study.  

First, there is the exploration of the CoP experience, observation of the interactions, and 

influences between the novice and experts as they participated in the CoP. Second, the online 

experience considers the participants' views of engaging in the CoP via videoconferencing. 

Because CoPs are founded on social interaction and the conversations between members (Lave 

& Wenger, 1991), one should explore whether online activities sufficiently facilitate social 

engagement and the development of the shared vision. The responses to the experiences were 

positive. Participants recognized the benefits of technology coaches and administrators 

leveraging their expertise to craft a shared vision and meet efficiencies online.  

Some participants credited the success of their experiences to the various activities used 

to facilitate collaborative thinking and small and large group interactions. The following 

subsections expand on participants' feedback and conversations. The section, titled “The Impact 

of Working Online,” expands on participants’ perceptions of working online. The “Activities” 

section emphasizes appropriate activities' important role in facilitating discussion, collaboration, 

and reflection. “Situated Learning by Experts” investigates the interplay of novice and experts in 

the CoP, specifically how experts’ suggestions and perceptions influence others' understanding. 

Finally, the “Emergent Vision Themes” section considers how the CoP experiences contribute to 

developing the vision statement.  

The primary rationale for inviting ISN leaders (principals, assistant principals, curriculum 

coordinators, technology coordinators, and tech coaches) to participate in the CoP was to provide 

an ideal ecosystem for relevant ideas to take shape and flourish. The CoP intended to provide 

venues, activities, and adequate time for the technology experts, such as the tech coordinator and 
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tech coaches, to exchange, negotiate, and merge their educational technology perceptions and 

understandings with the pedagogical and administrative expertise of the divisional principals, 

assistant principals, and curriculum coordinator. Collaborative creation within the setting of the 

CoP facilitated individuals of varying expertise to utilize terms of common understanding and 

participate in dynamic environments and activities, which facilitated their advancement toward a 

shared technology integration vision (Lave & Wenger, 1991; Smith et al., 2019). 

RQ2 explored how the experiences and activities of the CoP contributed to the 

development of their technology integration shared vision. The CoP framework posits that 

participants' social interaction in situated activities develops knowledge and understanding while 

working toward a common goal (Lave & Wenger, 1991). Similarly, innovation diffusion theory 

posits that opinions of new ideas are formulated by gaining the insights of respected peers and 

through the guidance and influence of experts and leaders in respective fields (Rogers, 2010). 

The following subsections explore how holding meetings online, engaging in the various 

activities, and interacting with community experts impacted others’ perceptions of technology 

integration during the CoP sessions to examine the impact of CoP experiences and activities on 

the development of a shared vision. Participants’ anonymous feedback on the perspectives of the 

CoP process provided on the S9 Google Form is also used as a data source to corroborate 

findings.  

The Impact of Working Online. Hosting the CoP meetings online was a direct result of 

COVID. Governments worldwide mandated that all school interactions be held online. In 

addition to providing a safe solution to continuing teaching and learning amid the virus, the 

authority innovation-decision (E. M. Rogers, 1995, 2010) also raised awareness of how effective 

technology integration could enhance teaching and learning and facilitate independent learning 
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as well as increase efficiency. Some of the lessons learned from COVID-19, which leaders 

viewed as opportunities for teaching and learning, also contributed to facilitating a successful 

CoP process. Statements from the lessons learned promoted the benefits of technology to allow 

for learning to occur on a more flexible schedule and various tools to nurture student autonomy 

and agency.  

Similarly, the researcher asked, “In what ways did the online environment contribute to 

or deter from the development of a shared vision?” Fifty percent mentioned convenience, and the 

remaining 50% attributed increased organization to Jamboard, a collaborative whiteboard tool. 

Anonymous responses submitted on the three question Perceptions of Community of Practice 

Google Form were used to examine leaders’ experiences of working online. Six participants 

responded to the following survey questions.  

1. To what extent and in what ways did the online environment contribute or deter from 

your development of shared vision for technology integration,  

2. To what extent and in what ways did the other participants contribute to or deter from 

your experience in the CoP process and associated activities to shape a shared vision. 

3. To what extent and in what ways did the CoP process and activities contribute to or 

deter from the collaboration and communication? 

Because ISN sits on two separate campuses, leaders expected to associate the 

convenience of online meetings with reduced travel: “We have different calls for our time,” so 

“It was easier to attend as you didn't need to [be on] location” (R2). However, some also 

associated the favorable conditions with their ability to control their environment and resources. 

“I found the convenience of the Google Meet (GM) really great. I preferred this over in-person 

meetings. I could use larger screens and keep my documents handy as I worked” (R1).  
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Nevertheless, others enjoyed the platform for its ability to maintain participant 

involvement: “Doing this work online was an overall positive experience. Sharing screens during 

whole group sessions helped me stay focused and engaged” (R3). Additionally, the online 

environment provided suitable tools for some to organize information, brainstorm ideas, and 

record collaborative discussions. One respondent noted, “The online environment provided … 

complete documentation for the process” (R6). Others praised the incorporation of specific tools, 

such as the collaborative Jamboard, which “help[ed] to record our thoughts” (R2) and 

contributed to groups collaboratively taking ownership of the direction of topics by experiencing 

“everyone’s thinking in real time” (R3). However, the online experience was not without 

challenges.  

The leader’s technology vision CoP occurred during the last three months after enduring 

two years of adjusting their pedagogical approaches to online teaching. Individuals missed social 

interaction and expressed experiencing “Zoom fatigue,” an emerging vernacular term in 2020 to 

describe the draining exhaustion resulting from long video conferencing periods (Shockley et al., 

2021). Although all six responses provided positive aspects to meeting online, two of the 

statements also identified minor disadvantages to online meetings. The two-year period of 

mandatory virtual conferencing left some feeling limited by the lack of meeting alternatives and 

the absence of social interactions: “[GoogleMeet] made building the feeling of a team more 

difficult, [and] likely discouraged participation (zoom fatigue)” (R6). Another participant 

struggled with navigating the GM interface: “I found that sometimes, it took me a few minutes to 

find the right links or follow some of them as they were new to me” (R4).  

Activities. As understood through situated learning theory, learning in CoPs occurs 

through social interaction between experts and novices as they co-construct a product or idea in 
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an authentic situation. The leaders’ technology vision CoP at ISN should engage in activities 

online, facilitating social interaction and engagement in activities that contribute to creating the 

sustainable shared vision to guide and support teacher and student development purposefully. 

Each session, the LTVCoP members participated in whole group and small group discussions 

while actively engaging in various activities, further developing everyone’s efforts to craft a 

shared vision (Table 5.10). R4 expressed such sentiments: “I appreciated opportunities when we 

worked in smaller groups as well as the whole group.” R5 further elaborated, 

Although not as strong in using IT day-to-day like many of the participants, I always felt 

I could contribute. Working in small groups also was wonderful as I could participate as 

much or little as I felt comfortable doing which seemed to be more so in a smaller group. 

Then we would come back together in the larger group to share, which I thought worked 

out very well and allowed us to move forward on articulating our vision. 

Table 5.10 
 
Online Activities Offered Each Session 

Session Activities Tools used Groups 
S1  Establishing norms, & COVID lessons learned  Jamboard  Small group  

whole group 
S2 Crafting a definition of technology integration  Google Forms & Google Docs  Small group  

whole group  
S3 ISTE Standards for Educators & SWOT Pear Deck and Jamboard Small groups 

whole groups  
S4 Review of teachers Loti Feedback, & SWOT 

verification 
Pear Deck, Jamboard, and Google 
Drive 

Small groups 
whole groups 

S5 ISTE Standards for Leaders Likert & SWOT Pear Deck and Jamboard Small groups 
whole groups 

S6 Vivid vision creation  Videos, Google Forms, and Google 
Documents  

Individual  
whole group 

S7 Proposing vision statements and negotiating 
agreement  

Jamboard  Individual, pairs 
whole group 

S8 Finalizing vision and establishing future of CoP  Jamboard Whole group 
S9 LoTi, Majeski (2013), and CoP Processes survey Qualtrics survey and Google Forms Individual 

 

All activities were delivered to individuals, small groups, or whole groups online and 

facilitated by the participant-observer. The activities were intentionally scaffolded by tapping 
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into prior knowledge, using visual aids, allowing time to review, collaborate, talk, and reflect. 

The information covered in each session and the activities used to facilitate social learning 

deepened participants’ thoughts and developed their knowledge, which supported crafting the 

technology integration vision. Respondent 6 (R6) on the Community of Practice Google Form 

referred to the activities as “process[es] which helped to ensure that voices were heard, and that 

scaffolding took place.”  

Other participant responses (n = 6) further indicated that the activities used to transition 

novices to experts in the CoP were “greatly positive” (R3) and “time well spent” (R1). 

Respondents further explained that they “used things like documents, breakout rooms, calendar 

invitations, and communal White-boards to lead [them] and keep our conversations on track and 

moving forward” (R1), which “helped us to develop understanding and synchronize our thinking 

towards a shared vision for the school” (R2). Various online activities facilitated large and small 

group collaboration and exchanges between novice and experts. They engaged participants to 

reflect, debate, and rebuild perspectives actively that contributed to novices further developing 

their technological pedagogy skills and effectively completed their goal of creating a shared 

vision for ISN's teaching and student community. R3 stated, “Without solid processes and 

activities there is no way that we would have accomplished our goals, especially in an online 

environment with limited time.” 

Situated Learning Facilitated by Experts. The study found that the contributions of 

experts in their respective fields influenced the direction and perceptions of others who may have 

less experience with the topic. Charles summarized the importance of experts transferring 

knowledge to novices: “It’s great to get regular exposure to new ideas because it’s one thing to 

not know something but then there are times when I don’t know what I don’t know.” Topics 
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introduced by community experts laid the foundation for definitions, set the direction of the 

vision, and were integral to introducing new concepts, which contributed to inspiring 

conversations, knowledge transfer, and bolstering the value of technology integration among the 

other leaders. The expert’s knowledge, fostered by previous experiences and best practices, 

provided opportunities for less-informed others to gain insight and understanding efficiently, 

then transfer and customize those concepts to complement, or reject pre-existing schemata and 

contexts.  

The proposed definition for technology integration that both groups selected in S2 was 

provided by a technology expert who submitted a technology integration definition from a 

previous school. One leader who worked with the individual at the previous school revealed 

during small group discussions: “I think I know who provided this definition, it must have been 

[name of person] because we constructed the same definition when we worked together at 

another school.” The approach of introducing information from one context to another during 

CoP is the double-knit process (Smith et al., 2019), where members of a CoP introduce 

experiences from external interactions to incorporate into the current workplace. The 

introduction of the definition expedited creation, catalyzed discussions, and generated new ideas, 

which allowed participants to identify what they valued about the definition then customize it to 

suit their specific needs and new context. Tiffany expressed, “Option two is perfect as it is to 

define technology integration, is has all the necessary elements yet its concise.” Carlton pointed 

out, “We really like option two; we just got rid of the superfluous words and focused on 

concretely communicating our meaning of technology.” 

Another example of the influence of expert contributions was also apparent during vision 

crafting sessions, S6 to S8. In S6, six leaders crafted and submitted their extended detailed 
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visions (Appendix M). Next, they reviewed each vivid vision submission and identified 

prominent themes which emerged (Table 5.11 and Figure M8). At the end of S6 and throughout 

S7, leaders considered the themes which emerged from S6 and worked alone or in pairs to craft a 

proposal for an ISN vision statement by completing the prompt “at ISN, we envision effective 

technology integration to be” (Appendix L9).  

The responses were used to launch members into discussing and negotiating the school’s 

shared vision during S7 and S8. However, their responses also provided insight into how expert 

influences contributed to establishing a root vision statement. The goal was to set the foundation 

from which new concepts could grow while understanding how engagement and conversations in 

the CoP sessions extended and escalated ideas to contribute to participants conveying prominent 

themes in the final vivid vision.  
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Table 5.11 
 
Data Aggregated by Themes 

Participant Themes Coded under Descriptive Themes Number of times 
code was 
referenced 

Percentage 
themes 

submitted 
Ubiquitous accessibility: necessary learning tools available everywhere – the presence of 
tools 
 

4 21.05% 

• Access - ubiquitous access to both tools and resources   
• Ubiquitous technology use   
• Additional “stuff” - like 3-D printers, cameras, mics,   
• ASH citizens knowledgeably and responsibly select ubiquitous tools to support 

teaching and learning 
  

Fluidity: Smooth transition between all tools- how the tools are navigated  
 

4 21.05% 
 

• Fluidity - the concept of flowing from one task to another regardless of space   
• Everyone is fluid with the Technology   
• There is no line between “real” and “virtual” tools; students and teachers move 

between them to suit their needs/goals 
  

• ASH citizens knowledgeably and responsibly select ubiquitous tools to support 
teaching and learning 

  

Community contributors -The goal of technology integration at ISN 
 

4 21.05% 

• Non-tech aspects follow out from this vision, to classrooms without walls, 
teachers as coaches and mentors 

  

• expanding out into the community   
• The idea of “school” is changing – time/place   
• Technology integration enables a cycle of reciprocity where the world is our 

stage and our classroom to exchange ideas and redefine teaching and learning 
  

Risk Takers What type of teacher and learner to emerge from effective technology 
integration.  
 

• Risk-taking is inseparable from learning in this vision and therefore how we 
view “mistakes” “errors” must be seen as opportunities to learn 

1 5.26% 

Student Autonomy 
 

• Students are more self- directed in finding the information that they need to 
accomplish their goals 

4 21.05% 
 

• Students are more goal driven than passive consumers of information   
• More student choice   
• Technology integration empowers student autonomy and natural inquiry while 

expediting the flow between teaching, learning, reflection, assessment and 
reporting. 

  

Collaboration 2 10.52% 
• More collaboration   
• Technology integration successfully supports teaching and learning where and 

when it happens. It accentuates thought development & curation, as well as 
collaboration & communication 

  

 

In S6, six leader participants constructed vivid visions (Appendix M) projecting the 

future three years of technology integration at the ISN. TEDXTalks (2018) described vivid 

visions as detailed, elaborate scenarios which portray the individuals’ ideals and outlook of their 
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organization. The same six participants reviewed all the vivid visions and listed the common 

threads which emerged. These threads were used as qualitative data and analyzed using thematic 

coding, words, or phrases summarizing the passages being coded, which were then coded for 

categorization and indexing (Miles & Huberman, 2020). The five themes of technology 

integration that emerged during the thematic coding process (Table 5.11) included ubiquitous 

accessibility of tools (21.05%), abilities to change or move between tools smoothly (21.05%), 

collaboration with and for communities (21.05%), students and teachers being risk-takers 

(5.26%), and student autonomy and students actively engaged in the direction of their learning 

(21.05%).  

These five themes acted as references for individuals and pairs to construct vision 

statements for consideration by the group in S7. Five vision proposals were submitted during S7 

(Table 5.12). The provisional coding revealed that the definition stated, “We envision technology 

integration will empower learners to collaborate, understand, choose and responsibly apply 

technology to support their goals,” which incorporated the greatest number: three of the six 

themes. As a result, this definition was the most comprehensive in including themes that were 

important to CoP members. Additionally, one of the technology coaches submitted it, 

passionately advocating for and defending the definition. 

  



 

 192 

Table 5.12 
 
Quantity of a Priori Codes Represented in the New Vision Statements 

 

Emergent Vision Themes. The aspiration to effectively integrate technology to improve 

local and global communities was referenced in three of the five vision statements. Both the 

global contribution’s theme and the statement (“We envision technology integration will 

empower learners to collaborate, understand, choose and responsibly apply technology to 

support their goals”) were the direct results of influences from resources and exchanges with 

expert leaders. After posting proposed visions (Appendix L), participants reviewed all 

submissions and collaborated to create a shared vision. Members used various resources to shape 

their thinking (Table 5.7, on page 158), such as the Citizen and Global Collaboration ISTE 

Category Fluid Student 
autonomy Collaboration 

Contributions 
to local and 

global 
communities 

Risk 
Taking Ubiquitous Total 

Percentage 
of themes 

used in 
vision 

We envision technology 
integration will empower 
leaners to collaborate, 
understand, choose and 
responsibly apply 
technology to support their 
goals. (AC) 

1 2 1    3 50% 

Technology integration 
stimulates thinking, 
motivates learners and 
enhances learning 
throughout our school. (BC 
and CB) 

   1   1 16.66% 

We envision Technology 
Integration; seamlessly 
integrated into school life, 
enhances learning for 
everyone, and helps us to 
solve problems and make 
the world a better place. 

1   1   2 33.33% 

We envision technology 
integration as tools, 
strategies, and mindsets 
that support learners of the 
ASH community to 
communicate and 
collaborate to solve 
problems. 

  1    2 16.66% 

Technology integration 
propels thinking forward 
making ideas realities for 
everyone in our learning 
community. (BC & CB) 

   1   1 16.66% 

Total Themes Appearances 2 2 2 3 0 0   



 

 193 

Standards, the school-wide vision, and the SWOT analysis table. Additionally, the participants 

also considered prominent points identified in both Senge’s (2017) Shared Vision video and 

Sinek’s (2018) Three Things That Make a Vision Meaningful (MIT Teaching Systems Lab, 

2018). Senge (2017) pointed out that a truly shared vision represents all stakeholders’ 

perspectives. Sinek (2019) suggested that a meaningful vision must be sustainable, inclusive, and 

service-oriented. Keeping these criteria in mind during S7, leaders began to craft an initial shared 

vision. 

The dialogue exchanged during the collaboration demonstrated that technology experts 

were passionate about their perspectives developed over time and shaped by experience. The 

technology coach who posted the vision proposal (“We envision technology integration will 

empower learners to collaborate, understand, choose and responsibly apply technology to 

support their goals”) expressed, “I have been thinking about this for years and I really feel that 

this statement best encompasses a lot of the important elements which we aspire toward. It 

adheres to Sinek’s criteria and is sustainable and inclusive.” Novices were receptive to expert 

suggestions, as Charles stated, “It was great to hear many other people’s perspectives whether 

that was divisionally from admin or from IT experts.” Still, others demonstrated their transitions 

from the figurative periphery of the CoP into the center of the group. There, the novice is 

transformed through repeated exposure to the beliefs and standards of the experts (Lave & 

Wenger, 1991) by synthesizing the information shared during CoP activities and making relevant 

connections to the context. Donna expressed,  

To your point [Carlton]. I can’t separate my vision from what I’m seeing [in the other 

proposed visions]. I love how Peter Senge says that’s the point, people don’t find joy in 

coming to work from reciting the catechism and knowing it by heart. It’s our own 
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interpretation of that vision. As we’re looking at it through [our lens]. To me, the pieces 

coming together today are a perfect illustration of that analogy. And I also think that 

they’re helping each of us have an even better vision in our mind of the school vision. 

Because we can’t separate them apart. There [sic] all a part of it.  

Such points persuaded others and served as a conduit that propelled concepts forward by 

influencing perspectives and framing the development of the shared vision. As a final vision 

proposal for S7, another technology expert, Maxine, adopted Carlton’s vision proposal as a 

foundation. Maxine built upon it by incorporating main ideas suggested in other proposed vision 

statements: 

I started to pull all of these big themes together. “At ISN, we believe technology 

integration will inspire and empower all learners that choose and apply technology to 

support their goals, improve themselves and become citizens who collaboratively 

contribute to the betterment of the world.” I wanted to just point out some of the things 

that I put in there, intentionally. That term for citizens, I think covers a lot of ground, 

especially if we follow the ISTE’s definition of digital citizen, “as someone who 

recognizes the rights, responsibilities, opportunities of living, learning and working in a 

connected digital world, and they act and model in ways that are safe and legal and 

ethical.” It really addresses that ethical component. Another area that's covered is global 

collaboration and community purpose to improve the world. 

The newly proposed statement (“At ISN, we believe technology integration will inspire 

and empower all learners to choose and apply technology to support their goals, improve 

themselves and become citizens who collaboratively contribute to the betterment of the world”) 

incorporated 94.73% of Carlton’s statement. The only word removed was responsible, which 
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Maxine justified with the replacement of the term citizen. Although the proposed edits to 

Carlton’s statement were minor, the reasoning demonstrated a conscious effort to consider 

Senge’s (2018) message of communal contribution to a shared vision (Figure L10) by 

incorporating references to citizenship and global community.  

The week between S7 and S8 allowed participants time to reflect on the proposal, 

consider alternatives and provide feedback in S8. During S8, participants debated replacements 

to shorten the proposal with more concise wording that retained the root statement recommended 

by the technology expert Carlton and references to citizenship and the global community 

suggested throughout the CoP process. A suggestion was posed to replace the word learner with 

a citizen, which Donna argued that the removal of the word citizen does not remove the 

connotation of developing citizens:  

But I’m thinking about what citizenship means, to me from not just an IT perspective, I 

know we substituted learners and citizens and again, it could very well be the lens that 

I’m bringing. And I’m using the word learner a lot. And so, it just feels more natural. 

That's the word that, to me feels like the right word. In this case, technology integration, 

inspires and empowers learners, to choose and apply technology to contribute to a better 

world to me, because that is part of being a citizen … So, in a way, I think this last 

sentence is getting at that kind of citizenship we’re striving for without using the word 

citizen. And then it feels a little unnatural to put the word citizen there. 

This proposal and the weight of its reasoning finalized adjustments to a shared vision 

statement that represented all members' perspectives and was sustainable, inclusive, and service-

oriented. RQ2 explored how the experiences and activities of the leaders’ technology vision CoP 

contributed to the development of their technology integration shared vision. Apparently, the 
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CoP online experience, which was complemented by engaging online activities, favorably 

contributed to the development of the shared vision. Further, the experience of novice and 

experts working together proved productive and contributed to developing technological 

pedagogical knowledge. The transformation of the leaders’ perception and understanding of the 

technology integration through the development of the shared vision also contributed to shifting 

leaders’ expectations for teachers and their effective use of technology. 

Summary Statement About Findings. The LTVCoP experience demonstrated that the 

CoP was a successful and sustainable professional learning experience for all participants. 

Leaders benefited from the opportunity to toggle between novice and expert as they worked 

collaboratively to craft the technology integration vision that provided a direction for the ISN 

community. The conversations were rich with information and insight, facilitating individual and 

communal growth.  

Additionally, the LTVCoP demonstrated the effectiveness of professional learning 

online. The CoP members recognized the variety and flexibility of the activities as a contributing 

factor to their online learning. The variety of activities may also hold great potential as examples 

of effective technology integration for the leaders to adopt and pass on to teachers and students. 

Research Question 3 

RQ3 was the following: How did participation in a technology integration CoP change 

leaders’ expectations for teachers’ effective use of technology? RQ3 investigated how leaders’ 

participation in a technology integration CoP changed their expectations for teachers’ effective 

use of technology. The findings indicated that although leaders at ISN expected all teachers to 

integrate technology regularly (Table 5.13), most, during the current year, never or rarely met 
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with their teachers to create expectations (Table 5.14). Participation in the CoP changed leaders’ 

priorities, perspectives, and teacher technology integration expectations.  

Inspired by the new vision statement and the ISTE learning sessions, leaders were 

motivated to recruit teachers to join the CoP then collaborate to create technology integration 

expectations. Additionally, CoP members expected teachers to adopt the ISTE for Educators 

Standards, then to embrace in-house support with technology coaches to co-plan and co-teach. 

The inflection points where leaders demonstrated a commitment to change from their current 

status (represented in the LoTi and the Majeski [2013] data) to a modified approach the 

following school year occurred during CoP discussions in S8. Data for RQ3 comes from the 

LoTi Digital Age Survey for Leaders, responses to Majeski’s (2013) survey, and recorded, 

transcribed, and coded dialogue collected during CoP S8. The following subsections elaborate 

further on the “LoTi Responses,” the “Majeski Responses.” Then, the component of the leaders' 

three-pronged approach to their changed expectations as detailed in the “Enlisting Teachers into 

the CoP,” “Raising ISTE Awareness,” and “Increasing Support.”  

Levels of Technology Innovation Responses. Two questions from the LoTi Digital Age 

Survey were used to gauge leaders’ perceptions of the expectations currently in place at the 

school for teachers. Question 16 inquired, “How often do you expect teachers on your campus to 

use digital tools during the instructional day?” Question 20 measured, “How I continually work 

with my staff to generate a shared vision as well as an expectation for the ongoing use of digital 

tools and environmental resources to improve student learning.”  

The data revealed that although leaders expect teachers to use technology for 

instructional purposes, they do not collaborate with teachers to establish expectations. ISN 

leaders expected 100% of teachers to use digital tools daily or multiple times a day (Table 5.13). 
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However, four of the six CoP members who completed the survey indicated that they either did 

not meet with teachers to outline expectations or only met with them one to two times a year 

(Table 5.14). The LoTi data were further substantiated by the findings in the Majeski (2013) 

survey. 

Table 5.13 
 
Leaders’ Expectations of Teachers’ Digital Use During the Day 

Never Annually Monthly Weekly Daily Multiple times a 
day Total 

0(0%) 0 (0%) 0(0%) 1 (5%) 2 (33%) 4(66%) 6 

Note. Question 16 – How often do you expect teachers on your campus to use digital tools during 
the instructional day? 

Table 5.14 
 
Working with Staff to Generate a Shared Vision and Expectations 

Never Annually Each 
semester 

Monthly A few times 
month 

Once a 
week 

A few times a 
week 

Multiple 
times a 

day 

1(14.2%) 2 (28.5%) 1(14.2%) 1 (14.2%) 1 (14.2%) 0 0 0 

Note. Question 20 – I continually work with my staff to generate a shared vision as well as an 
expectation for the ongoing use of digital tools and environmental resources to improve student 
learning. 

Majeski Responses. Question 9 of the Majeski (2013) survey (Appendix E) asked 

leaders: “What are the technology integration expectations for teachers in your school?” The 

leaders’ responses were analyzed using thematic coding. The emerged themes verified if the 

leaders believed expectations existed, focused on learning, promoted balanced integration, 

emphasized intentional use, prioritized creativity, or whether the explanation was broad and 

general. All seven responses implied that leaders had expectations for teachers to integrate 

technology into their classrooms (Table 5.15). However, these were “general expectation[s] that 
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technology is integrated. [Demonstrating] a haphazard attitude toward tech integration” (R2). 

Three responses associated technology integration expectations with enhanced learning. Two 

responses referenced using technology in a balanced way. One person identified the importance 

of technology being integrated intentionally or creatively.  

S8 was the last meeting of the CoP for the school year. During that closing meeting, 

members agreed that, in the following year, they wanted a change from never or rarely meeting 

teachers about technology expectations. Instead, they planned to recruit teachers to be part of the 

CoP who could actively and regularly contribute to identifying expectations aligned with the 

vision. Although the responses to the Majeski (2013) question suggested current expectations for 

teacher technology integration are general and unestablished, the qualitative data gathered during 

discussions in S8 indicates that the LTVCoP did plan to change expected goals the following 

school year and outlined a clear process for introducing and sustaining the expectations. 

Table 5.15 
 
What are the Expectations for Technology Integration in Your School?  

R Responses Existing Learning Balance Intentional Creative Broad/ 
general 

R1 The balanced, authentic and intentional use 
of technology to provoke, document and 
share student learning. 

X x x x   

R2 The school supports technology integration 
with devices and technology integrators and 
a general expectation that technology be 
integrated. This results in more of a 
haphazard attitude towards tech integration. 

X     x 

R3 High x      
R4 Use it as a tool to support and encourage 

learning. X x     

R5 Using technology and resources to promote, 
support and enhance the teaching and 
learning within the classroom. 

X x     

R6 Teachers are expected to use technology, 
but we have not set solid expectations for 
deliberate integration yet. 

X     x 

R7 That technology is used creatively and in a 
balanced way. X x x  x  

Total 100% 42.8% 28.5% 14.2% 14.2% 28.5% 
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Enlisting Teachers Into the Community of Practice. Earlier, S7 and S8 provided an 

overview of how the LTVCoP vision statement started as individual vivid visions. Through 

collaborative learning, reflection and negotiation developed into the schoolwide shared vision, 

“effective technology integration inspires and empowers learners to choose and apply technology 

to contribute to a better world.” The vision set the groundwork for a roadmap of expectation 

change for teachers’ effective use of technology. CoP leaders’ commitments to implement new 

technology integration expectations for teachers and themselves were posed by Maxine: “Why 

do this, if we’re not going to really hold ourselves accountable, get a deep understanding, and 

then have an opportunity to reflect and assess ourselves?” Brian stated, “I think a first step, 

though, is rolling [the vision statement] out.” 

Collaboratively, they negotiated the best way to communicate the new vision and develop 

new teacher expectations was by inviting teachers to join the CoP at the beginning of the 2021 

school year and “shopping around this vision, saying, this is our vision we want to start living 

this vision, do you want to come on board with this, and help us try and figure out how to live it” 

(Carlton)? CoP leaders established that for there to be buy-in from the teachers they must believe 

in and agree with the vision. Carlton continued by justifying, “Because the people that are going 

to be living it are the ones that, if they don’t have buy-in [to the goals], then that's going to be 

really hard to move that forward.” Maxine stated, “Carlton is spot on, people will have more 

buy-in if they're part of the process of establishing the goals.”  

Nevertheless, the leaders also recognized that the future success of the CoP relied on the 

continued presence of leadership promoting and modeling the value of the technology vision. 

Carlton stated, “Yeah, we support this vision; our end goal is that we live this vision.” Then, 
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teachers and leaders could collaborate within the CoP to develop technology integration 

expectations for teachers. Carlton furthered with the following:  

I think establishing goals might be a good task to start with for this group of interested 

people that we can bring together. Ultimately, we want people to live and use ISTE 

Standards at whatever level they're at. So, students are doing that, and teachers and 

administrators are doing that. But I think these measurable goals might be something 

good to start with, of what do we think are reasonable [benchmarks] for each one of these 

groups. 

Specific detailed teachers’ expectations are scheduled for development in the following 

year during collaboration with new teacher members. The CoP, the activities, and the members' 

discussions were the catalysts that initiated a behavior change for the leaders to regularly meet 

with teachers to generate expectations for the ongoing integration of digital tools. The new CoP 

initiatives maintained an overarching general expectation that teachers would understand and 

incorporate the ISTE Standards for Educators into their everyday beliefs and methods. However, 

leaders wanted the introduction of the ISTE Standards to complement teachers' current practices, 

not intimidate or overwhelm them.  

Raising International Society of Technology in Education Awareness. Raising 

awareness of current, credible, data-driven technology integration beliefs and practices 

contributes to school leaders' abilities to create a technology integration vision and promote 

technology integration schoolwide (Machado & Chung, 2015). The LTVCoP raised awareness of 

current literature around technology integration with resources, such as the ISTE Standards for 

Educators and the ISTE Standards for Education Leaders. As a result, the increased awareness 

also raised leaders’ appreciation for educational technology and initiated discussions around 
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introducing and educating the faculty about the ISTE Standards. Todd summarized the 

experiences as “a really good eye-opener for me. I [and others] have looked through the ISTE 

Standards, and I don’t think of them as technology standards. They are general curricular 

standards that everybody should be hitting.” Tiffany stated, “Teachers need basic guidelines. 

Something that outlines the basic expectations for us as we move forward using technology.” 

Carlton responded,  

Yes Tiffany, I think the ISTE Standards for Educators is a great launching point for that 

because it sort of has those best practices … [and we need to communicate] these are 

things that we expect teachers to do with the tools that are available to us. Specifically, 

leaders intended to scale up teachers’ awareness and understanding of ISTE Standards for 

Educators.  

However, leaders were cognizant of potentially increasing teacher anxiety by adding 

standards for consideration during such a tumultuous year. Charles stated,  

Part of the challenge comes from [the variety of standards teachers have], we have 

teaching standards, power standards, NGSS standards, and now we’ve got ISTE 

Standards … there are so many I don’t know where to go and what to do. 

Francis agreed by pointing out that it was “very overwhelming, people need time to digest. 

Otherwise, they're going to be like, what else are you asking from us?” Some leaders suggested 

that embracing ISTE Standards may be easier for teachers if they realized how the ISTE 

Standards aligned with their pre-existing content area standards. Charles pondered, “Does 

somebody clean house for us, [meaning- do we give] faculty something that is sifted and clean 

through? [Otherwise] where do we find time for people to [develop] enough understanding to do 

the overlay work?” Todd suggested,  
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I think our job now is to put it all together. As the leadership team [we need] to think 

through the lens of less is more. Then find where [standards and curriculum] fit together 

[so] that we get more done. 

Charles consolidated ideas and proposed shifting the lens of how the teachers could view 

the ISTE Standard: “Maybe [we remove the “ISTE standard”] label. Instead of saying here’s one 

more set of standards you have to learn. We [explain] these are good practices, the best practices. 

[Then] I bet they [willingly participate].” Carlton added,  

[Yes, by indicating] that these are not [additional things you need] to teach, but rather this 

is a way of framing what you’re already teaching.… By tying it back to something like 

the NGSS, [and explaining that] these are the things that we expect you to do with the 

tools available to us …. They align really well with the standards you are already 

teaching.” 

In addition to the agreed narrative of ISTE as a framework to guide pre-existing standards, the 

CoP members also believed that leaders should strengthen technology integration teacher support 

in class. This process would require adjusting to the school’s culture around pushing-in 

technology coaches and early adopters.  

Increasing Support. Leaders identified their roles as communicating, modeling, and 

promoting the value of the technology vision while setting the expectations for teachers to 

embrace, practice, and model the ISTE standards. However, leaders recognized that teachers 

might be more receptive to their peers (technology coaches and early adopters) as effective 

agents of change who could guide the teachers toward the vision and actively inspire them to 

adopt it. Coaches and early adopters, as facilitators, are strong candidates for the supporting 

teachers because they share a common understanding of the curriculum and context, which 
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nurtures collegiality. Their allegiances to one another allow them to be comfortable problem 

solving, then custom fitting and modeling processes to improve pedagogical delivery (Dagen & 

Bean, 2014). Charles inquired,  

Do we have enough [coaches] to help lead the drive, so it isn’t dogmatic and isn’t a top-

down approach? [It should not come across as] this is what we have to do, and ya’ll get 

on board because this is the direction we are going. [The momentum of the vision relies 

on] the inspiration that comes from “I want to be a part of this.”  

Realizing that the demand of a schoolwide initiative may require more support and 

human resources than just two part-time coaches assigned to each division, Maxine 

recommended,  

We [should] leverage some of [the] early adapters to be our champions of the cause. It is 

certainly one thing [for the principals] to make the statement, but it’s another when 

[coaches and early adopters] are living it and being the voices. So, how can [we] as the 

leaders empower those [change agents] to facilitate [teachers embracing the technology 

integration vision and expectations]? 

However, increasing support may be more challenging than just introducing more 

coaches and early adopters. Carlton stated, “Teachers to be open to co-teaching I think that [it 

requires] a cultural change, to take advantage of the coaches that we have and to make that a 

priority to have them in [teachers’] spaces co-plan[ning].” A change in teachers’ behaviors 

expressed expectations of the leadership.  

In the short term, leaders intend to recruit teachers into the CoP interested in promoting, 

communicating, and living the technology integration vision. They then expect teachers to 

become aware of and embrace the direction of the technology vision at ISN and the ISTE 
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Standards for Students. The processes that CoP members established to facilitate their 

expectations acknowledged teachers’ current workloads. They also meet the teachers in their 

respective zone of proximal development and aspire to increase teachers’ technology integration 

understanding by framing the ISTE Standards as best teaching practices.  

Additionally, they planned to increase technology coaches and early adopters to support 

teachers in the classroom to help connect ISTE and their content-specific contexts. Their long-

term plan consisted of utilizing the CoP process to collaborate with the new teacher members to 

identify specific, applicable, and sustainable technology integration expectations and goals for 

teachers. The outlined approach demonstrates general expectations for teachers to become more 

knowledgeable about technology integration and value its contributions to student development. 

The method also embeds a sustainable approach to develop more specific goals shortly.  

Summary Statement About Findings. The findings revealed that leaders expected 

teachers to use technology daily or multiple times a day. However, they never or rarely met with 

teachers to discuss and plan the teacher technology expectations. The participation in the CoP 

inspired leaders to change their behaviors and perceptions and commit to collaborating with 

teachers to plan technology integration expectations regularly in the CoP in the new year. The 

leaders recognized the value of co-producing expectations and holding all stakeholders 

accountable.  

Research Question 4 

RQ4 was the following: To what extent did participants demonstrate active engagement 

in the technology integration CoP? RQ4 examined the extent to which participants demonstrate 

active engagement in the technology integration CoP. The findings indicated session attendance 

was slightly lower than anticipated, with only seven of the 11 participants attending at least 
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seven of eight sessions. However, participation among members who were present for each 

session was greater than anticipated. Three of the participants excused themselves from all or a 

few sessions due to extenuating circumstances. When they returned, however, they maintained 

100% attendance. The evaluation of participant engagement is critical to professional learning 

(Darling-Hammond et al., 2017) in the implementation process. The research question explored 

two aspects of participation: how often members attended meetings and, when present, if the 

participants actively interacted and participated in the session.  

RQ4 investigated the extent to which at least eight of the 11 participants attended at least 

six of the eight sessions, and when present, did they actively engage by sharing ideas, 

participating in a dialogue exchange, or providing feedback, during the CoP process a minimum 

of two times per one-hour session. The participant researcher recorded attendance and 

engagement during observation of each of the eight sessions of the implementation process using 

the CoP Attendance and Participation tally sheet (Table 5.16). Because the last session required 

members to take the surveys independently and anonymously, S9 was not included in measuring 

membership engagement.  

One concern that posed a possible threat to the success of the research process was the 

difficulty of coordinating the CoP participants to meet one hour for 10 weeks regularly. Carlton 

expressed doubts about the possibility of leaders agreeing to participate in an online CoP after 

two years of almost daily online meetings managing school operations during COVID-19: 

“Getting leadership together for 10 weeks is a big ask.” Donna inquired, “What happens if they 

don’t attend? Because there is that possibility.” The threat was compounded by the CoP meetings 

being scheduled during the second half of the school year when administrators juggle multiple 
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end-of-the-year responsibilities and are busy with hiring, ceremonies, final grades, and 

restructuring for the following year.  

At the beginning of the LTVCoP, four members opted not to participate. One could not 

commit due to retiring and needing to prepare handover documentation, another was ill with 

COVID-19, and the other two leaders voluntarily opted out. Of the 11 participants who agreed to 

participate, a few could not sustain participation due to situations beyond their controls. One 

member was absent for three weeks to attend a funeral out of the country. Another participant 

went on paternity leave after the second session and did not return. Another participant could 

only attend sessions held on Mondays because of a pre-existing scheduling conflict. Of the eight 

participants who did not excuse themselves at the start, seven attended six or more of the eight 

sessions (Table 5.16). The two participants who did excuse themselves but later returned 

attended 100% of the meetings outside of their scheduling restrictions. However, attendance is 

only a part of the consideration of engagement. The researcher also examined whether 

participants actively contributed to, and engaged in conversation, an essential criterion of a 

successful CoP (Lave & Wenger, 1991). 

Table 5.16 
 
Session Attendance and Participation  

Division Total  
attendance 

(n = 8) 

% Excused Engaged 
2 or more times 
every 30 min 

S1  
4/12 

S2  
4/22 

S3 
4/26 

S4 
5/6 

S5 
5/10 

S6 
5/20 

S7 
5/27 

S8 
6/3 

Charles 7 87.5  2+ • • • • • • - • 
Barbara 3  Ex 2+ • - • - • - - - 
Tiffany 7 87.5  2+ • • - • • • • • 
Karen 2  Ex 2+ • • - - - - - - 
Brian 5  Ex 2+ • • • - - - • • 
Francis 7 87.5  2+ • • • • • - • • 
Sandra 8 100  2+ • • • • • • • • 
Maxine 7 87.5   2+ • • • • • • - • 
Todd 4 50  2+ • - - • • - • - 
Donna 7 87.5  2+ • • • • • • - • 
Carlton 8 100  2+ • • • • • • • • 
Total 87.5% attended more 

than 6 times  
   11 9 8 8 9 6 6 7 
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During each hour-long session, participants were observed to identify if they would 

contribute to the CoP conversations at least two times. During all sessions, all participants 

actively participated in the conversations and activities in CoP sessions more than two times. 

Many of the sessions included small break-out groups containing three to four people. One 

respondent commented that small group design might have contributed to the active 

participation: 

I always felt I could contribute. Working in small groups was wonderful as I could 

participate as much or little as I felt comfortable doing, which seemed to be more so in a 

smaller group. Then we would come back together in the larger group to share, which I 

thought worked out very well and allowed us to articulate our vision. 

Another possible explanation of the high engagement might be that the leaders valued the 

work of the CoP and held one another accountable, as expressed by Carlton:  

Having the endorsement from this team, I think, is important. I know this is meaningful 

to you, Charles, because you come when you can. Furthermore, that is really good. And I 

know that this is meaningful to Brian and Todd as well, for the same reasons because 

they come when they can, and having endorsements from the people in this team helps 

set that climate for the other people.  

Carlton’s sentiment identified two important realizations: (a) that members attend 

because they value the purpose of the CoP, and (b) the endorsement of leaders can contribute to 

CoP processes and influence others to adopt the technology integration vision. Carlton’s 

statement relays understanding that school leaders across divisions all have “different calls for 

their time.” However, to make time to regularly attend CoP sessions for 10 weeks within a very 

hectic schedule after two years of COVID administrative juggling demonstrates awareness of the 



 

 209 

value that technology integration vision can provide to teachers and students. Additionally, the 

statement acknowledges that leaders’ values and perspectives of technology integration influence 

the views and values of others. 

Although the attendance was lower than anticipated, the participant attendance did reflect 

that leaders valued the influence of technology integration and the CoP. This process became 

apparent as participants missed meetings because of extenuating circumstances returned to attend 

100% of the remaining meetings. Additionally, the consistent engagement of all participants 

displayed that leaders were invested in the process and outcome of the CoP. Further, leaders 

have planned for the CoP to continue the following school year to demonstrate their 

commitments to the project and the community.  

Discussion 

The research questions sought to understand how participation in a CoP contributes to 

negotiating a collaborative definition of technology integration and crafting a shared vision. 

Creating a shared vision for technology integration is essential to teacher and student 

development (Chang, 2012; Gonzales & Jackson, 2020; ISTE, 2020; Machado & Chung, 2015). 

The technology integration vision then guides the technology integration expectations for 

teachers (ISTE, 2020).  

During that process, a community of professional learners who hold one another 

accountable for the achievement and completion of tasks emerges (Desimone & Garet, 2015). 

Gonzales and Jackson (2020) urged school leaders to capitalize on the COVID predicament by 

channeling the lessons learned with technology integration into a shared vision. Although the 

purposeful sample size of the ISN CoP was small, which may limit the generalizability of the 

research, the results of the study indicate that introducing a CoP into an international school 
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context can be instrumental in developing a shared technology integration vision and setting 

teacher expectations. Communities of practice, underscored by the tenants of situated learning, 

leverage the participants’ distributed expertise to develop a common understanding of terms and 

processes that contribute to crafting new ideas such as a shared vision. The ISN CoP: 

• Utilized an online platform with corresponding activities conducive to engagement 

and inspiring discussion. 

• Facilitated expert influence to nurture learning and development. 

• Fostered knowledge that resulted in a call to action for change in expectations for 

teachers in the school. 

This section discusses the relevance of the findings to each of the research questions in 

the subsections below. The section entitled “Expert Experiences and Contributions” explores 

how participation in a technology integration CoP change leaderships’ shared definition of 

technology integration. The “Crafting a Shared Vision” section considers how experiences and 

activities in a CoP contribute to developing their technology integration shared vision. Next, the 

section titled “Great Expectations” explains how participation in a technology integration CoP 

changed leaders’ expectations for teachers’ effective use of technology. Then, “Actively 

Engaged” elaborates on the extent to which participants demonstrate active engagement in the 

CoP is explored. Additionally, the section titled “The Unexpected” shares surprising realizations 

and moments of inflection that occurred throughout the study. Finally, the “LTVCoP A 

Professional Learning Model” illuminates how the greatest contribution of the LTVCoP may be 

its potential as a practitioner's model.  
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Expert Experiences and Contributions: Research Question 1 

RQ1 explored the following: How participation in a technology integration CoP changes 

leaderships’ shared definition of technology integration. What contributed to the change? The 

LTVCoP members practiced communal engagement and often profited from contributions made 

by more experienced technology coaches whose previous experiences catalyzed thinking and 

provided a technology definition template upon which to build. The initial technology integration 

definition that all members adopted was put forth by a technology coach who introduced a 

definition used in a previous school: “Technology integration is the balance and authentic and 

intentional use of technology to provoke document and share thinking.” The unanimous starting 

point for the definition inspired members, such as Carlton: “I think it’s pretty awesome that we 

landed on essentially the same thing. So that’s a good place.” CoP members then analyzed the 

definition to understand its relevance to school contexts, perceptions, and experiences.  

Creating operational definitions and ideas facilitates individuals to align their varied 

meanings to terms and phrases (Perla et al., 2013). During S2, members grappled with terms 

such as technology, systems thinking, artificial intelligence, and inquiry thinking, only to circle 

back to technology. However, through that exchange, participants developed an understanding of 

one another, clarifying the lens they brought to the discussion and building a common 

understanding of terms. Donna expressed, 

I’m coming at this from a very different role than all of you, but … I think one of the 

things that technology does, even going back to George Orwell in literature, technology 

provokes, and there is so much around that concept that I think that’s a really powerful 

point. And to document, share, think and learn. This is why we go to technology! I 

personally feel that “tool” is a little limiting.  
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Effective communication within the group hinged on sharing a common understanding of 

terms. Leaders develop an understanding of themselves by discussing perceptions, exchanging 

ideas, and co-constructing understanding (Smith et al., 2019) and their perceptions of technology 

integration. The LTVCoP facilitated leaders to engage in dialogue, exchange ideas, and co-

construct understanding of technology integration. During their exchanges, they negotiated that 

their definition of technology integration would be brief, easy to understand by all stakeholders, 

and would focus on TI’s contributions to learning.  

The time designated for discussion and interaction allowed members to agree that others 

must easily remember their definition and focus on learning. Additionally, dialogue exchanges 

were the impetus to leaders shifting the focus, “It made a distinction between, I’m using a tool in 

my class to focus on how it transforms the teaching and learning experience” (Tiffany). 

Developing a common understanding of technology integration established a common 

understanding around the community members. They were viewing technology integration 

through a similar lens as they began crafting a shared technology integration vision. Equally, the 

common understanding implies that everyone understood what the vision was describing when 

the group worked toward a shared vision for technology integration.  

Crafting Shared Vision: Research Question 2 

RQ2 investigated how leaders' experiences and activities in a technology integration CoP 

contribute to developing their technology integration shared vision. Community, discourse, and 

social interaction are essential tenants of a CoP (Lave & Wenger, 1991; Smith et al., 2019). The 

nature of a CoP often generates a cyclical exchange of dialogue between formal meetings and 

informal conversations. Informal discourse is more important than formal meetings (Smith et al., 

2019) as individuals benefit from unpacking and processing topics at their pace. However, the 
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CoP formal gatherings precipitate continued discussion during casual meetings (Smith et al., 

2019). At times the conversations initiated in the CoP meetings were further debated, unpacked, 

and processed informally outside of sessions, then reintroduced to guide later meetings with new 

insights and perspectives. Following a SWOT session, Todd expressed, “That was really 

informative. I especially appreciated the connection to our global competencies meeting. You 

know we are in such a unique place. I feel that we should take more advantage of the global 

collaborations opportunities around us.” This insight was reintroduced into later sessions and 

established a foothold in the final shared vision: “Effective technology integration inspires and 

empowers learners to choose and apply technology to contribute to a better world.”  

Similarly, in response to an energetic session defending proposed vision statements, 

Carlton approached the participant-observer to elaborate on his position: “Apologies for getting 

on my soapbox earlier, but I have thought about this for years. I really think that the vision needs 

to be short so everyone can remember it. It needs to be shorter.” In the following session, the 

brevity of the vision statement became a focal point of discussion. The CoP discussions ignite 

participants to continue processing, discussing, and negotiating concepts beyond the span of a 

meeting. Allowing them to experiment with concepts, discuss with individuals outside of the 

CoP and gain additional perspective.  

Two phases critical to building a shared vision are for individuals first to understand their 

vision for the organization and then communicate their vision with others so that the collective 

can synthesize and negotiate a shared vision (Senge, 2017). The unique dynamic is that as 

multiple participants offer perspectives to the shared vision, the shared vision becomes more 

vivid, clear, and apparent (Senge, 2017). After viewing the shared vision video (Senge, 2017), 

Donna made the following connection to ISN: 
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You can look at a hologram from many different perspectives. Furthermore, you see it in 

its totality, you can see it is still that same three-dimensional object. However, you see it 

from a different perspective. And parts of what you’re looking at are obscured by the 

other features from that angle. I think our school vision is a totality of schooling in 

general, and I think what we are looking at here is really critical and a significant part of 

that school vision. Each of us has made our own personal interpretation of the school 

vision and the technology vision. Furthermore, I love how Peter Senge says that that is 

the point. 

After members positioned themselves with the common understanding of the term 

technology integration, leaders took time to conceptualize their vivid vision (Sinek, 2019) of 

technology integration at ISN in three to five years. They then shared, synthesized, and 

negotiated their visions to craft a vision that collectively needed to represent a common goal and 

everyone's perspectives. Additionally, based on the group's criteria, the shared vision needed to 

be concise, sustainable, service-oriented, and accessible to everyone (Sinek, 2018). The driving 

forces of CoPs, social interaction and communication, were essential to developing a shared 

vision, a product that depends on group engagement and communication. CoPs are a highly 

effective process for generating technology integration visions, suggesting that CoPs can be a 

beneficial resource for future research and schools aspiring to achieve similar outcomes.  

Creating the shared vision then springboarded the leaders to design technology 

integration expectations for teachers integrating technology in the classroom (Chang, 2012; 

ISTE, 2020; Machado & Chung, 2015). As the group completed the final vision, Carlton 

expressed,  
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I feel this is good. It is tight. I think I could share this with most teachers, and they would 

have a hard time disagreeing with it in good faith. And then, from there, that’s a good 

place to have conversations about how we can use this in our classes. 

Great Expectations: Research Question 3 

RQ3 looked at how participation in a technology integration CoP change leaders’ 

expectations for teachers’ effective use of technology. Visionary educational leaders establish a 

technology vision that can be a blueprint for collaboratively creating technology expectations for 

teachers (Chang, 2012; ISTE, 2020). The ISN LTVCoP process was a community building and 

knowledge disseminating model through which ISN leaders collaboratively crafted a vision. The 

new vision then sets general expectations for teachers to increase knowledge and awareness of 

the ISTE Standards and be more intentional in modeling and living the digital citizenship and the 

global collaboration standards. It also spurred an initiative to onboard teachers into the CoP to 

promote and live the vision collaboratively and use it as a guide to craft more specific teacher 

expectations. ISN school leaders becoming more knowledgeable about the ISTE standards, 

planning to onboard new members, and disseminating new knowledge are characteristic of the 

CoP process. Novice members transition from the periphery of the CoP to the center as they 

become more knowledgeable until they, as experts, educate others and bring new members into 

the fold (Lave & Wenger, 1991).  

Beyond crafting general technology integration expectations and initiating teacher 

onboarding, the LTVCoP also crafted a sustainable plan of technology integration support for 

teachers as they learn and implement the ISTE Standards. In addition to a technology integration 

vision and teacher technology integration expectations, school leaders also need to provide 
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technological support for teachers by providing access to resources and modeling proper use in 

the classroom (R. E. Anderson & Dexter, 2005; Chang, 2012; Machado & Chung, 2015).  

The findings in this study reflect that the creation of a technology integration vision 

contributes to technology integration expectations, as outlined by Carlton: 

The first step would be pulling together some people interested in doing this and having 

some, you know, some presence from this team in that initial group to help say, yeah, we 

support this vision, this is our end goal is that we live this vision. And then how do we 

get there? Furthermore, what steps can we take, and what is a timeline that we can build 

with that? 

The findings confirm other assertions that creating a vision contributes to establishing teacher 

expectations (Chang, 2012; Gonzales & Jackson, 2020; ISTE, 2020). Further, the findings 

reiterate the importance of beginning educational technology restructuring by establishing a 

technology integration vision. 

Actively Engaged: Research Question 4 

RQ4 analyzed the extent that participants demonstrated active engagement in the 

technology integration CoP. Most (87.5%) leaders demonstrated an active engagement in the 

LTVCoP by attending at least 87.5% of scheduled meetings and participating more than two 

times in each meeting. Additionally, the participants who could not attend due to situations 

beyond their control returned when they could to meet 100% attendance. Machado and Chung 

(2015) posited that for school leaders to invest time and effort into crafting a school-wide 

technology integration vision, they must believe that it will positively contribute to teacher and 

student development. Increased value in technology integration by ISN leaders can be attributed 

to the impact that COVID-19 played on teaching, learning, and education.  
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Although the sample population was small, the findings revealed that members valued 

the cause and were committed to the community—all members, when in attendance, actively 

engaged in discussion and the activities. Participants who excused themselves for extenuating 

circumstances returned when they could and continued to contribute. Members of a CoP are self-

motivated and participate out of interest. Once they are actively engaged, they are driven to 

finish the task and hold one another accountable. Such a dynamic implies that the strength of the 

CoP fabric is strong and, therefore, a sustainable professional learning tool for schools and 

school leaders.  

The impact and demands of the COVID-19 pandemic accelerated school leaders’ 

appreciation of technology integration (Gonzales & Jackson, 2020). Schools’ recent dependency 

to deliver instruction with computers suggests there is merit in capitalizing on this moment to 

shift school's current stance of embracing technology out of need and converting it into 

purposeful integration, which contributes to the instructional improvement of teachers (Gonzales 

& Jackson. 2020) and the 21st-century development of students (ISTE, 2016). Machado and 

Chung (2015) suggested that the most effective way to make that shift starts with creating a 

technology integration vision. The findings of this study indicate that an effective way to work 

through crafting a shared technology integration vision is by utilizing a CoP.  

The Unexpected 

A CoP consists of experts and novices working collaboratively toward a common goal 

(Lave & Wenger, 1991). The novice learns from the expert through social engagement and 

acquires the skills and knowledge passed on by their mentor until they become experts (Lave & 

Wenger, 1991). The distinct value of the LTVCoP was the interplay between the two groups of 

experts. The LTVCoP introduced two groups, pedagogy experts and technology experts, to work 
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toward a final goal which required each group to leverage their expertise when necessary. 

Creating a shared vision for effective technology integration, a complex skill (Tondeur et al., 

2017) dependent on a balance of technological PCK (Mishra & Koehler, 2009), requires insight 

and contributions from technology and teaching experts. The dynamic interaction between 

groups displayed that the expert role toggled between technology leaders and administrative 

leaders, depending on the content of the activity and the conversation. The social learning which 

occurred advanced the development of each group. Administrative leaders became more 

experienced and knowledgeable about technology integration, and technology coaches became 

better-versed in teaching practices. The professional learning experience resulted in building a 

larger community of technology integration leaders aligned in thinking to better support teachers 

and students. 

Due to busy schedules and demanding workloads getting a group of school leaders to 

meet regularly can be a challenging task during the best of times. However, the pandemic 

situated the study in a precarious position as ISN transitioned to remote learning and leaders 

experienced Zoom fatigue from multiple daily meetings online, increasing demands on leaders. It 

was not certain that leaders would remain receptive to participating in a 10-week online 

professional learning initiative focused on technology integration. It was also apparent that some 

participants had similar concerns: “Getting leaders to agree to meet for 10 weeks is a big ask” 

(Carlton), and “how long would we have to do this again” (Barbara)? Sandra asked, “Have you 

thought about pushing this back until next year when everyone is more refreshed?” Donna asked, 

“What happens if people decide not to participate?”  

Even once members agreed to participate, the commitment of some seemed marginal. 

Sandra stated, “Hey, I am going to attend as many of the sessions as I can, but I am telling you 
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right now I will not do any homework or long-term assignments.” However, as sessions 

progressed, it became apparent that feelings changed, and interest, value, and commitment grew 

among the community. Three specific points of inflection that stand out consist of the moment 

CoP conversations started to extend outside of CoP meeting times, when school-wide emails 

started to echo phrases and ideas shared in the CoP and when ideas turned into action points. All 

CoP sessions were offered online at the end of the school day. Often, members joined the 

conference from their room or office and continued home after the meeting. Participants’ 

interests were piqued when they were motivated to continue reflecting and engage in further 

conversations while leaving the school. As mentioned earlier, the essential learning in a CoP 

occurs informally outside of the CoP sessions.  

Following a CoP session where members had collaborated on the SWOT of the school, 

Todd approached a group of exiting members: “I just think that this school has so many unique 

opportunities like partnering with a university. This would go a long way in strengthening that 

global collaboration standard which I think is really critical for our students.” These external 

conversations prominently demonstrated social learning, the CoP activities (i.e., the SWOT), and 

the informal reflection process at work. Another indication that the CoP impacted was the day 

after S6, which prompted members to reflect on their vivid vision and watch the Peter Senge 

video (MIT Teaching Systems Lab, 2018) about a shared vision. A CoP leader sent a school-

wide email announcing the school's new accreditation renewal in which they paraphrased a 

statement from Peter Senge’s (2018) video, “Thank you to each of you for all that you’re doing, 

as you actively construct your own personal vision of the broader, shared school vision” (MIT 

Teaching Systems Lab, 2018). The influence of the CoP was also an inspiration that initiated a 

call to action.  
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After S8, during a scheduled meeting designated for the MS technology coaches and MS 

administrators, one of the posted agenda items was the ISTE rollout. One IT coach expressed, 

“The HS has set aside time to introduce ISTE standards at their next divisional meeting. Could 

you do an overview of the ISTE Educator Standards at the MS meeting so that our messages are 

aligned?” This statement followed the S8 meeting, which discussed the following steps and 

teacher expectations. It demonstrated that goals expressed in the CoP meetings were proactively 

(and immediately) taking effect. This moment was not isolated but a ripple that has gained 

momentum in the new school year as ISTE initiatives are actively being communicated and 

planned in divisional meetings.  

LTVCoP: A Professional Learning Model 

The most significant contribution of the LTVCoP study is that it is an authentic 

practitioners-oriented dissertation that presents a professional learning model for leaders. The 

experiences and results of the LTVCoP demonstrate that it is an efficient and effective 

professional learning model to craft a shared vision for effective technology integration, even in 

an online environment. Other schools and institutions may use this model to guide initiatives to 

create a shared vision. However, school leaders should understand that a successful CoP requires 

“adequate gestation time” for relationships to form (Smith et al., 2019) and activities that can 

nurture relationships for social learning to evolve. The LTVCoP activities, which exposed 

participants to new concepts or knowledge, prompted them to reflect and share their perspectives 

on that knowledge and how it could apply to their context. However, when the participants 

started to defend and negotiate their views, social learning and change occurred. An example is 

apparent in S1 as members negotiated the collaborative definition. Members reviewed definitions 

then reflected and developed their stance of what defined technology integration.  
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During the small and whole group conversations, perspectives started to shift, morph and 

transform around the term inquiry on the collaborative group definition. Karen asked, “Were you 

guys thinking that inquiry would encompass some of these ideas? A lot of our definition is 

wrapped up in inquiry. So, there is a case for inquiry encompassing those three ideas at the end 

of our definition.” Donna replied, “I think that we still have many colleagues who [are confused 

about] inquiry, they will ask me what do you mean by [inquiry]?” Carlton conceded, “The point 

about the ambiguity of inquiry is a good one. That runs against the economy that I am shooting 

for because what I really want is I want something short and sweet.” The conversation and the 

shift of perspectives were succinctly summarized by Brian: “I think we may have resolved 

whether to specifically use inquiry or not, I think that the advocacy was not to use it because we 

don’t have a good operational definition [of inquiry] at this point.” 

One should also understand that because collaborative exchanges depend on personal 

perspectives and opinions, CoPs can be emotional and messy. Although they tend to be resolved, 

it is a component that should be expected as a potential side effect. In S7, members debated the 

necessity of choosing and applying words as part of the shared vision statement. The extensive 

negotiation remained professional but passionate. Sandra supported the use of both terms: “I love 

choose and apply. I really find that captivating. To apply to contribute to a better world. That’s 

what our hope is, that’s what we’re aiming to teach. I just like that the dichotomy of the verbs.” 

Donna rationalized that choice was assumed as a predecessor to apply and, therefore, 

unnecessary: “A step that comes before an application is selection. So, I wonder whether we can, 

[remove that] word. Choose is a lower complexity task [than] when you actually have to apply it 

in different innovative ways.” Carlton clarified his experience and the significance of including 

choose: “The one argument that I would have against that is [currently] we are pretty good at 
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applying the tools that we’re familiar with. But we are not always necessarily as thoughtful about 

choosing the right tool.” Sandra quickly added, “In middle school, students really don’t choose. 

So, they use a lot, but it’s chosen for them it’s just easier. So that’s why I think choose is critical 

for where we are now.” Carlton said, “It’s similar to what I was talking about in elementary 

school; we’re very good at applying, but not necessarily as thoughtful in choosing.” 

Later in the conversation, however, Carlton (who was also advocating for a succinct 

vision) had a change of heart: “Maybe the way forward with this is keeping it as apply and then 

unpacking [verbally] and explaining that the focus is on thoughtful choice and responsible use.” 

Donna quickly added, “I like that line of thinking, Carlton.” Prompting Sandra to inquire: “So, 

you have taken choose off again, did we… I didn’t hear that we just talked ourselves out of that.” 

Carlton clarified, “If you’re going to apply technology to something, that is sort of the last step, 

right. Ideally, you’ve learned about it, you’ve chosen which of your tools you’re going to use, 

and now you’re going to apply it.” Sandra challenged, “As long as it’s understood because we 

give the students what we want them to apply. So, I never have to let my students choose, right? 

They just apply what I give to them. That has to be [clear].” Maxine rationalized, “If we use 

choose and apply, does it take anything away from the vision?” Tiffany said, “I agree with 

Sandra …. I think it is something that we want more of to happen in our classrooms with 

students. And we can be explicit by putting it in there and being able to address that.” Persuading 

Donna to reluctantly concede: “I’m not ready to vote because I feel like [a lot has not been 

resolved]. But I am happy to go and support choose and apply as one of the other discussion 

points that were raised.” These moments of enthusiasm to defend perspectives should be 

anticipated and point to the necessity to start the CoP with establishing norms.  
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Limitations 

COVID-19 played a dualistic role in this research. It is not possible to consider its 

contributions to the study without acknowledging its hindrances. As a benefit, the circumstances 

of COVID-19 reintroduced the value of technology integration to school leaders worldwide. It 

sparked a sense of urgency among educators and researchers to improve technology integration 

globally (Gonzales & Jackson, 2020). AT ISN, many participants of the selected sample were 

readily supportive of the idea of creating a technology integration vision. However, after two 

years, they were burnt out and hesitant to start participating while still managing COVID-19 

restrictions. This section discusses the limitations of this study, some spurred by the 

circumstances created by COVID-19. 

Limitations to this study include sample size, duration of the study, the pre-existing 

relationships of the participants, the researcher as a participant-observer, the context of the 

school, the facilitation of the CoP online as opposed to face-to-face, and the timing of the final 

LoTi survey. The sample size was intentionally small (n = 15) and directed toward 

administrative and technology leaders. Leaders were intentionally targeted to shape the shared 

vision and teacher expectations and expand leaders’ awareness of their influence on teacher 

technology integration. The absence of four members, two who voluntarily opted out and two 

who opted out due to extenuating circumstances such as retirement, and COVID-19 recovery, 

reduced the sample to 11. Additionally, one member agreed to participate but took paternity 

leave after the second session of the program. A small sample size limits the generalizability of 

the study. As such, further research with a larger population is recommended. 

The scope of this research only covers the LTVCoP for the three months until school 

ended. The planned duration of the study was ten 1-hour sessions for three months. However, the 
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initial LTVCoP was cut short a week because of the end of the school year. Ample time is 

essential for professional learning so that participants can learn new processes, trial, reflect and 

collaborate with team members (Desimone & Garret, 2015). CoPs require time as a “gestation 

period” (Smith et al., 2019, p. 81), which allows for “emergent social learning” (Smith et al., 

2019, p. 82). Before the CoP, all participants knew each other and worked together in different 

capacities weekly, including the participant researcher.  

In the two years of COVID-19, administrative and technology leaders’ meetings greatly 

increased to collaborate on new technological solutions for COVID-19. During this time, they 

established rapport, developed collaborative problem solving and accelerated social learning. 

The unique circumstances created by COVID-19 and the pre-established relationships among the 

administrative and technology leaders compensated for the limited time of participation in the 

LTVCoP. Even though the CoP met the objectives within the reduced time frame, the additional 

week may have contributed to a more profound discussion about detailed plans for teacher 

onboarding in the fall.  

The incorporation of the researcher as a participant-observer increased the chances of 

unintentional bias. The role of a participant observer is to provide perspective unique to the 

specific role they are researching (Hammersley & Atkinson, 2019; Kluckhohn, 1940). In the 

LTVCoP, the participant-observer provided insight from the middle school coaching lens during 

conversations and participated in a systematic group dialogue with others who recognized the 

individual as a participant. (Hammersley & Atkinson, 2019; Kluckhohn, 1940). A 

recommendation for future studies is to enlist a researcher unassociated with the role or have an 

external party code the transcripts to triangulate findings. Taking these precautions could further 

reduce bias.  
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ISN is a small private international school in the Netherlands. Its access to resources, the 

programs in which it participates, the governing body of the school, and how the school operates 

may be different from schools operating within a larger school district. ISN participates in 

various programs, accreditation processes, and ceremonies which demand a lot of the 

administration leaders’ time. The high school subscribes to the International Baccalaureate (IB) 

program. As a rigorous high school program, the preparation and administration of IB exams 

demand a lot of time and attention from high school administrative and technology leadership 

during the second semester as they prepare and administer tests to students. 

Additionally, the high school leaders managed and coordinated virtual graduation during 

the LTVCoP sessions, an effort that demanded a great deal of time, attention, and human 

resources. ISN high school leaders had the lowest representation and most inconsistent 

attendance. Such programs and ceremonies may have contributed to some leaders being absent 

during sessions or opting out of participating in the program. 

The LTVCoP was entirely online. The leadership group spent the previous two years 

meeting primarily online, causing the platform choice to exacerbate zoom fatigue for some 

(Shockley et al., 2021). Although meeting online may have created convenience in reducing 

travel, workspace organization, and resource distribution, some members missed face-to-face 

social interaction. The pre-existing relationships developed before COVID-19 were face-to-face 

and may have contributed to the program's sustainability during COVID-19. Building trust and 

developing a community through solely online methods may be difficult for some participants. If 

possible, meeting face-to-face may be beneficial to initiating relationships and instilling trust. 

Once relationships have developed, options, such as blended learning or hybrid learning, may be 

feasible to capitalize on the conveniences and benefits of each platform. 
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Although the actions and discussions during the CoP sessions reflect a substantial bulk of 

the LTVCoP findings, there was also data incorporated from the LoTi Digital Age Survey, 

Majeski’s (2013) Teachers’ and Principals’ Perceptions of Technology Integration, and the 

Community of Practice Process Form. The leaders received the survey instruments during the 

last week of school, one of the busiest times of the year for administrators and school leaders. Of 

the 11 participants, only seven completed the survey. The low completion rate may directly 

result from the time of year that the instrument was distributed. Additionally, the timing of the 

survey may have resulted in rushed last-minute responses limiting the depth of reflection. 

Implications for Practice 

When considering the findings, as well as the limitations, various implications for future 

practices become apparent. The LTVCoP demonstrated that CoPs could effectively facilitate 

professional learning, establish common understandings, bolster active engagement in 

community collaboration, and develop practical ideas or products. The results align with Goglio-

Primard et al.’s (2020) assertions that the benefits of the CoP process make it particularly 

applicable during times of uncertainty and crisis, such as COVID-19. The LTVCoP project can 

inform schools of similar contexts, such as independent or private schools, and other schools too.  

However, the conclusion of CoPs suggests that the malleable and accelerated process of 

the CoP is suitable for various school contexts and circumstances aspiring to introduce 

professional learning and collaboratively problem-solve. The ripple effect of the ISN LTVCoP 

study established common terminology, increased understanding and awareness of technology 

integration, amplified appreciation of resources, such as the ISTE standards, developed a shared 

vision, and shaped a framework to guide teachers toward accomplishing the vision. Such results 

generated by the LTVCoP could prove beneficial to future research and independent schools 
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similar to the ISN contexts. Incorporating a CoP to craft a technology integration vision and 

teachers’ expectations could benefit others struggling to recover from the impact of COVID-19 

and cross the gaps between teaching and technology integration (Gonzales & Jackson, 2020), 

such as schools, principals, and school leaders. 

Schools can benefit from the implications of the LTVCoP by leveraging the diverse 

expertise of faculty to provide professional learning to others with a common interest or need 

(Lave & Wenger, 1991). The members of an informal CoP attend voluntarily and personally 

invest in completing the goal perpetuating consistent attendance and engagement (Lave & 

Wenger, 1991). Their participation also inspires members to hold one another accountable, 

which motivates the successful completion of the goal.  

Additionally, the CoP process is recursive, and therefore sustainable. Novices join CoPs 

to develop concepts and understanding. Experts participate in imparting knowledge. As the 

novices gradually transform into experts and new novices join, the cycle restarts. The recursive 

process is beneficial to all schools currently struggling with the fluctuating transformations and 

demands of education during uncertain times. However, the study is especially relevant to 

independent international schools that experience consistent turnover. 

The ISN CoP for leaders offers implications for school leaders aspiring to develop their 

awareness, understanding, and value of technology integration. The LTVCoP benefited from 

both the coaches’ technological expertise and the pedagogical expertise of the administration 

leaders. It also demonstrated the potential for leaders to participate in ongoing professional 

learning within their community. Leaders who participate in technology integration professional 

learning increase their understanding and value of how technology integration contributes to 

teacher and student development (Machado & Chung, 2015; Raman & Thannimalai, 2019). They 
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then influence teachers’ technology integration perceptions and efficacy by demonstrating that 

they value technology integration and modeling technology integration processes and methods 

(Bandura, 1997; Machado & Chung, 2015; Raman & Thannimalai, 2019). The study’s findings 

suggest that leaders at similar schools may increase their technology integration awareness, 

appreciation, and value by taking time to focus on technology integration intentionally and 

collaboratively working with technology coaches and early adopters in their schools. 

Beyond schools and leaders, CoPs offer implications for teachers as an informal yet 

practical and sustainable local solution for professional learning and ongoing support. Successful 

technology integration initiatives provide stakeholders with sufficient support to carry out the 

initiatives (ISTE, 2020; Machado & Chung, 2015). The LTVCoP findings revealed that CoPs 

could incorporate elements that Darling-Hammond et al. (2017) and Desimone and Garet (2015) 

identified as essential for professional development criteria. Although the LTVCoP focused on 

leaders, teachers can also benefit from creating and participating to actively and collaboratively 

learn while receiving content-focused, ongoing training from more informed others, which 

model effective practice and allow reflection and feedback (Darling-Hammond et al., 2017). 

When teachers successfully traverse the CoP process to become experts, they can systematically 

and effectively spread that knowledge to teachers in similar grades and content areas (E. M. 

Rogers, 2010). 

The ISN LTVCoP findings reveal that the path to a shared vision starts with participants 

having a common understanding of terms, then negotiating a shared vision, which can frame the 

direction of teacher expectations. The findings align with assertions made by Chang (2012), 

Gonzales and Jackson (2020), and Machado and Chung (2015). One way in which schools 

intending to calibrate the direction of their educational technology program can be successful is 
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to operationalize terms, evaluate the current status of their program concerning where the 

stakeholders aspire it to be, negotiate a shared vision, then build expectations based on the shared 

vision. An additional layer that the LTVCoP incorporated was strategies to sustain teachers' 

support as they navigate the new technology integration expectations. Calculating and 

implementing support contributes to the success and sustainability of new technology initiatives 

(Chang, 2012; ISTE, 2020).  

Another important lesson learned about technology integration professional learning from 

the circumstances created by COVID-19 was that professional learning could occur online and 

remain collaboratively engaging. Practical implications for schools and leaders are to take 

advantage of online platforms to facilitate professional learning. Utilizing online platforms may 

increase attendance, eliminate travel, allow individuals to attend remotely, and increase 

convenience and accessibility to resources. The LTVCoP was successfully administered entirely 

online, with some participants identifying that the online platform was their preferred method to 

meet. As schools eventually return to face-to-face instruction, there is a great opportunity to 

capitalize on the lessons learned from the COVID-19 circumstances to improve technology 

integration, instruction, and professional learning (Gonzales & Jackson, 2020). 

Recommendations for Future Research 

The compelling LTVCoP findings demonstrated that CoPs could facilitate administrators 

and technology leaders to create a shared vision. Additionally, the findings outlined the 

successful sequential process of (a) establishing a common understanding of terms, (b) creating a 

shared vision, and (c) establishing teacher expectations. The benefits of the LTVCoP project 

provide both the tools and the processes to successfully assist other schools and future research 
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in producing iterations of the project in other contexts. The findings and the limitations outlined 

in previous sections inform recommendations for future iterations of the research. 

The scarred memories of COVID-19 may resonate within our global community for years 

to come. School district leaders and policymakers will seek ways to capitalize on the lessons 

learned about the relevance and importance of technology integration (Gonzales & Jackson, 

2020). Future researchers should account for the limitations, which occurred during the LTVCoP 

to understand further the possibilities of using CoP to develop technology integration shared 

visions and develop teacher expectations around technology integration. How teachers choose to 

integrate technology, in part, stems from the technology integration expectations established by 

the school (Tondeur et al., 2017). 

One should consider the context of ISN and the initial LTVCoP project. ISN is a private 

international school with approximately 1,200 students in pre-K-12. These differences are an 

important distinction when considering the transferability of this study to another context. There 

may be differences among schools that are part of a broader school system. At ISN, one should 

have vertically aligned thinking around the technology integration vision so that divisions’ 

purposes and expectations remain consistent. Alignment was conceivable and achievable 

because all leadership team members were part of a small, interconnected school community, 

familiar with one another and working toward a common school-wide vision. Alignment across 

divisions may take greater coordination and require more time for rapport development at larger 

institutions. ISN also has the benefit of having two technology coaches in each division.  

Although the technology coach’s time is split between coaching and teaching classes, the 

accessibility and availability for technology support may differ from other schools. The 

technology coaches played an essential role in the LTVCoP by providing resources, support, and 
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insight into integrating technology in the classroom. In future studies selecting private or 

independent schools with similar contexts may be beneficial. Schools considering implementing 

the LTVCoP project are recommended to have the capacity to increase the sample population 

size. An alternative solution for communities limited in administrative leaders and technology 

coaches would be to enlist teacher leaders and early adopters to the CoP.  

Many factors contributed to the LTVCoP’s success in a nine-session period, such as 

COVID-19 accelerating thinking about technology integration and pre-existing relationships 

among the participating leaders. However, in ideal circumstances, it is recommended to extend 

the time designated for a CoP to allow social dynamics to emerge, which will later contribute to 

group collaboration, discussion, learning, and reflection (Smith et al., 2019). Darling-Hammond 

et al. (2017) recommended that professional learning should last for at least 20 hours. Smith et 

al. (2019) stated that CoPs, where individuals were newcomers, should last at least 10 months to 

allow for “emergent social learning” (p. 82). One possible approach is to initiate the CoPs in the 

summer months before school starts as part of the school orientation. Such an approach sets the 

tone for yearlong initiatives. It may also reduce distractions as leaders are less busy with other 

school programs. Another recommendation is to structure the initial meeting in a face-to-face 

format (circumstances permitting). Orientation sessions allow the group to socialize and develop 

rapport, which can sustain online or in a blended or hybrid environment.  

Another recommendation for future research is to increase internal validity by reducing 

the potential bias of the study. In the LTVCoP study, the researcher was a participant-observer. 

Every effort was taken to remain impartial during the process, including triangulation of 

feedback on the LoTi Digital Age instrument, the Majeski’s (2013) Teachers’ and Principals’ 

Perceptions of Technology Integration, and the coded transcripts collected during session 
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discussions. However, actions that would strengthen the validity would be to have an impartial 

party collect the data or for multiple parties to code data separately and triangulate findings 

(Cook et al., 2002). 

As policymakers and school districts reflect on technology integration and the lessons 

learned from COVID-19 (Gonzales & Jackson, 2020), the LTVCoP study may provide insight 

into tools and approaches that can provide a framework for schools to consider. The LTVCoP 

project provides a blueprint for future research in conjunction with the recommendations that 

account for the initial study's limitations. This blueprint can benefit independent and private 

schools seeking to craft a shared technology integration vision and teacher expectations that 

align with the vision. The findings demonstrate that CoPs are flexible and applicable for online 

delivery. Additionally, the research proves beneficial to schools interested in introducing 

sustainable professional learning for faculty and leaders by leveraging the strengths of various 

experts to collaboratively facilitate emergent social learning (Smith et al., 2019, p. 82). 

Conclusion 

Teachers’ abilities to integrate technology remain a challenge (Tondeur et al., 2017). 

Increasing models and structures have been offered to address this challenge, such as ISTE 

Standards for Students, ISTE Standards for Educators, and ISTE Standards for Education 

Leaders (Kimmons et al., 2015). However, disseminating standards school-wide will be “more of 

a haphazard attitude toward tech integration” (R2) without school leaders’ incentives, guidance, 

and support to initiate a technology integration vision (Machado & Chung, 2015). 

Knowledgeable school leaders who create a vision for effective technology integration, establish 

expectations, and provide support are the most effective in introducing school-wide technology 

integration standards such as those from ISTE (Machado & Chung, 2015). 
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The LTVCoP investigated how a CoP contributes to developing a school-wide 

technology integration vision. It also explored how a technology integration vision would 

contribute to developing technology integration goals and expectations and the importance of 

providing ongoing teacher support. The LTVCoP findings revealed that a CoP for leaders is an 

efficient and effective professional learning model for school leaders to broaden their 

understanding and value of technology integration. That newly acquired knowledge and value 

equipped them to create a shared vision, which formed a framework to establish initial 

expectations and goals to scale awareness and understanding of the ISTE Standards, which 

teachers are expected to implement and model for students.  

For the ISN context, the digital citizen and global collaborator standards were particularly 

relevant because these skills were essential in aligning and interconnecting the technology 

integration vision, “effective technology integration inspires and empowers learners to choose 

and apply technology to contribute to a better world,” to the school-wide vision: “We are 

determined to create a school where everyone is confident and able to take control of their 

learning, and the world is our classroom.” The vision also incentivized leaders to outline a 

process for communicating the new technology integration vision and a sustainable approach to 

provide support for teachers by increasing technology coaches and early adopter presence in 

classrooms. 

The CoP, a social constructivist approach, is entrenched in social interaction and active 

construction for an authentic purpose. Although the intended product created a vision statement, 

another authentic experience was participants’ exposure to effective technology integration. 

Throughout the online process, technology was integrated effectively to enhance engagement 

and learning for leaders. Characteristic of a CoP, members of varying expertise acted as online 
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technology coaches who provided support through the process as recipients, actively engaged in 

learning, such as when Barbara asked, “So how do you post a sticky again. I’m not going to 

write anything, but I want to know for future reference.” 

This study may respond to calls from other studies such as Machado and Chung’s (2015), 

urging school leaders to create a technology vision. Other studies recommend that school leaders 

increase professional learning about technology integration (Badri et al., 2016; Evers et al., 2016; 

Richardson & McLeod, 2011). The ISN LTVCoP study offers a possible model for future 

research in professional learning for school leadership or effective technology integration vision 

creation for schools similar in contexts. Additionally, the study serves as a blueprint for other 

schools aspiring to upskill school leaders or create a technology integration vision and 

technology integration expectations for teachers. 
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Richter, D., Kunter, M., Klusmann, U., Lüdtke, O., & Baumert, J. (2011). Professional 

development across the teaching career: Teachers’ uptake of formal and nformal learning 

opportunities. Teaching and Teacher Education, 27(1), 116-126. 

https://brill.com/view/book/edcoll/9789462095366/BP000008.xml   

Rittenour, N. K. (2017). The use of principal professional learning communities by secondary 

principals in Minnesota [Doctoral dissertation, St. Cloud University]. St. Cloud 

University Repository. 

https://repository.stcloudstate.edu/cgi/viewcontent.cgi?referer=https://scholar.google.com

/&httpsredir=1&article=1034&context=edad_etds  

Robbins, P. (1995). Peer coaching: Quality through collaborative work. In J. Block, S. F. 

Everson, & T. R. Guskey (Eds.), School improvement programs: A handbook for 

educational leaders. Scholastic.  

Rogers, E. M. (1995). Diffusion of innovations. The Free Press. 

Rogers, E. M. (2010). Diffusion of innovations (3rd ed.). Simon and Schuster. 

Rogers, P. L. (2000). Barriers to adopting emerging technologies in education. Journal of 

Educational Computing Research, 22(4), 455–472. https://doi.org/10.2190%2F4UJE-

B6VW-A30N-MCE5  

Rowland, C. (2017). Principal professional development: New opportunities for a renewed state 

focus. Education Policy Center at American Institutes for Research. 

Rutherford, J. (2004). Technology in the schools. Technology in Society, 26(2-3), 149-160. 

https://doi.org/10.1016/j.techsoc.2004.01.021  

Saettler, P. (2004). The evolution of American educational technology. Ingenuity and Purpose. 

https://brill.com/view/book/edcoll/9789462095366/BP000008.xml
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?referer=https://scholar.google.com/&httpsredir=1&article=1034&context=edad_etds
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?referer=https://scholar.google.com/&httpsredir=1&article=1034&context=edad_etds
https://doi.org/10.2190%2F4UJE-B6VW-A30N-MCE5
https://doi.org/10.2190%2F4UJE-B6VW-A30N-MCE5
https://doi.org/10.1016/j.techsoc.2004.01.021


 

 261 

Sawyer, R. K. (2016). The Cambridge handbook of the learning sciences. Cambridge University 

Press.  

Schoepp, K. (2005). Barriers to technology integration in a technology-rich environment. 

Learning and Teaching in Higher Education: Gulf Perspectives, 2(1), 1-24. 

https://doi.org/10.18538/lthe.v2.n1.02   

Schrum, L., Galizio, L., & Ledesma, P. (2011). Educational leadership and technology 

integration: An investigation into preparation, experiences, and roles. Journal of School 

Leadership, 21, 241-261. https://doi.org/10.1177%2F105268461102100205  

Schunk, D. H. (2012). Social cognitive theory. In K. R. Harris, S. Graham, T. Urdan, C. B. 

McCormick, G. M. Sinatra, & J. Sweller (Eds.), APA educational psychology handbook, 

Vol. 1. Theories, constructs, and critical issues (pp. 101–123). 

https://doi.org/10.1037/13273-005 

Senge, P. (1990). Peter Senge and the learning organization. http://www.seeing-everything-in-a-

new-way.com/uploads/2/8/5/1/28516163/peter-senge-the-fifth-discipline.pdf    

Senge, P. M. (2017). The leaders’ new work: Building learning organizations (pp. 51-67). 

Routledge. 

Shapley, K., Sheehan, D., Sturges, K., Caranikas-Walker, F., Huntsberger, B., & Maloney, C. 

(2009). Evaluation of the Texas Technology Immersion Pilot: Final outcomes for a four-

year study (2004–05 to 2007–08). Texas Center for Educational Research. 

Shockley, K. M., Gabriel, A. S., Robertson, D., Rosen, C. C., Chawla, N., Ganster, M. L., & 

Ezerins, M. E. (2021). The fatiguing effects of camera use in virtual meetings: A within-

person field experiment. Journal of Applied Psychology, 106(8), 1137–1155. 

https://doi.org/10.1037/apl0000948 

https://doi.org/10.18538/lthe.v2.n1.02
https://doi.org/10.1177%2F105268461102100205
https://psycnet.apa.org/doi/10.1037/13273-005
https://doi.org/10.1037/apl0000948


 

 262 

Shulman, L. (1987). Knowledge and teaching: Foundations of the new reform. Harvard 

Educational Review, 57(1), 1-23. https://doi.org/10.17763/haer.57.1.j463w79r56455411  

Sinek, S. (2019). The infinite game. Penguin. 

Sinek, S. (2020, December 20). Three things that make a meaningful vision [Video]. YouTube. 

https://www.youtube.com/watch?v=zpzZumZCdWA  

Smith, S. T. (2020). A mixed methods case study investigating the correlation between 

technology integration and student achievement and teacher perceptions of technology in 

an elementary school (Publication No. 28315757) [Doctoral dissertation, Northcentral 

University]. ProQuest Dissertations Publishing. 

https://www.proquest.com/openview/6b0d06c4d59a029e66b86f69b7f38cc0/1?pq-

origsite=gscholar&cbl=18750&diss=y  

Smith, S. T., Kempster, S., & Wenger-Trayner, E. (2019). Developing a program community of 

practice for leadership development. Journal of Management Education, 43(1), 62-88. 

https://doi.org/10.1177%2F1052562918812143  

Smolin, L., & Lawless, K. A. (2011). Evaluation across contexts: Evaluating the impact of 

technology integration professional development partnerships. Journal of Digital 

Learning in Teacher Education, 27(3), 92-98. 

https://doi.org/10.1080/21532974.2011.10784663   

Snyder, W., & Wenger, E. (2003). Our world as a learning system: A community of practice 

approach. In J. Clawson & M. Conner (Eds.), Creating a learning culture: Strategy, 

practice, and technology. Springer. 

https://doi.org/10.17763/haer.57.1.j463w79r56455411
https://www.youtube.com/watch?v=zpzZumZCdWA
https://www.proquest.com/openview/6b0d06c4d59a029e66b86f69b7f38cc0/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/6b0d06c4d59a029e66b86f69b7f38cc0/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1177%2F1052562918812143
https://doi.org/10.1080/21532974.2011.10784663


 

 263 

Stoltzfus, J. (2006). Determining educational technology and instructional learning skill sets 

(DETAILS): A new approach to the LoTi framework for the 21st century. 

https://www.researchgate.net/profile/Jill-

Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instruction

al_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_th

e_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-

Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-

LoTi-Framework-for-the-21-st-Century.pdf 

Stufflebeam, D. L. (2003). The CIPP model for evaluation. In T. Kellaghan & D. L. Stufflebeam 

(Eds.), International handbook of educational evaluation (pp. 31-62). Springer. 

Suhr, K. A., Hernandez, D. A., Grimes, D., & Warschauer, M. (2010). Laptops and fourth-grade 

literacy: Assisting the jump over the fourth-grade slump. Journal of Technology, 

Learning, and Assessment, 9(5). http://www.jtla.org 

Swayne, J. M. (2017). Staying connected: Measuring the impact of 1: 1 technology integration 

on student engagement and achievement at the middle level [Doctoral dissertation, 

Concordia University]. DigitalCommons. https://core.ac.uk/download/pdf/327228524.pdf   

Tallerico, M. (2014). District issues. Administrators at all levels involved in teachers’ 

professional development. In L. E. Martin, S. Kragler, D. J. Quatroche, & K. L. 

Bauserman (Eds.), Handbook of professional development in education: Teachers as 

learners: Successful models and practices, Pre K-12 (pp. 125-144). Guilford Press. 

TEDXTalks. (2018, June 8). Your vision statement sucks. Cameron Herold TEDxVancouver 

[Video]. YouTube. https://www.youtube.com/watch?v=GCgK5M3hY8Y  

https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
https://www.researchgate.net/profile/Jill-Stoltzfus/publication/237221272_Determining_Educational_Technology_and_Instructional_Learning_Skill_Sets_DETAILS_A_New_Approach_to_the_LoTi_Framework_for_the_21_st_Century/links/54fe05030cf2672e223e9db1/Determining-Educational-Technology-and-Instructional-Learning-Skill-Sets-DETAILS-A-New-Approach-to-the-LoTi-Framework-for-the-21-st-Century.pdf
http://www.jtla.org/
https://core.ac.uk/download/pdf/327228524.pdf
https://www.youtube.com/watch?v=GCgK5M3hY8Y


 

 264 

Thannimalai, R., & Raman, A. (2018a). The influence of principals' technology leadership and 

professional development on teachers' technology integration in secondary schools. 

Malaysian Journal of learning and Instruction, 15(1), 203-228. 

http://www.mjli.uum.edu.my/index.php/current-issues#gg   

Thannimalai, R., & Raman, A. (2018b). Principals technology leadership and teachers 

technology integration in the 21st century classroom. International Journal of Civil 

Engineering and Technology, 9(2), 177-187. 

http://http//www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=2  

Thessin, R. A., & Louis, K. S. (2020). Is professional learning keeping up. The Learning 

Professional, 41(2), 40-46. 

Tondeur, J., Van Braak, J., Ertmer, P. A., & Ottenbreit-Leftwich, A. (2017). Understanding the 

relationship between teachers’ pedagogical beliefs and technology use in education: A 

systematic review of qualitative evidence. Educational Technology Research and 

Development, 65(3), 555-575. https://doi.org/10.1007/s11423-016-9481-2   

Tosuntaş, Ş. B., Çubukçu, Z., & Tuğba, İ. N. C. İ. (2019). A holistic view to barriers to 

technology integration in education. Turkish Online Journal of Qualitative Inquiry, 10(4), 

439-461. https://doi.org/10.17569/tojqi.613969  

Trust, T. (2012). Professional learning networks designed for teacher learning. Journal of Digital 

Learning in Teacher Education, 28(4), 133-138. 

https://doi.org/10.1080/21532974.2012.10784693 

Trust, T., Carpenter, J. P., & Krutka, D. G. (2018). Leading by learning: Exploring the 

professional learning networks of instructional leaders. Educational Media International, 

55(2), 137-152. https://doi.org/10.1080/09523987.2018.1484041 

http://www.mjli.uum.edu.my/index.php/current-issues#gg
http://http/www.iaeme.com/ijciet/issues.asp?JType=IJCIET&VType=9&IType=2
https://doi.org/10.1007/s11423-016-9481-2
https://doi.org/10.17569/tojqi.613969
https://doi.org/10.1080/21532974.2012.10784693
https://doi.org/10.1080/09523987.2018.1484041


 

 265 

Trust, T., Krutka, D. G., & Carpenter, J. P. (2016). “Together we are better”: Professional 

learning networks for teachers. Computers & Education, 102, 15-34. 

https://doi.org/10.1016/j.compedu.2016.06.007 

Tschannen-Moran, M., & Chen J. A. (2014). Focusing attention on beliefs about capability and 

knowledge in teachers’ professional development. In L. E. Martin, S. Kragler, D. J. 

Quatroche, & K. L. Bauserman, (Eds.), Handbook of professional development in 

education: Successful models and practices, PreK-12 (pp. 748-801). Guilford Press. 

Tseng, J. J., Chai, C. S., Tan, L., & Park, M. (2020). A critical review of research on 

technological pedagogical and content knowledge (TPACK) in language teaching. 

Computer Assisted Language Learning, 1-24. 

https://doi.org/10.1080/09588221.2020.1868531   

U.S. Congress, Office of Technology Assessment. (1995). Teachers and technology: Making the 

connection.  

U.S. Department of Education. (2017). National education technology plan update. 

Uğur, N. G., & Koç, T. (2019). Leading and teaching with technology: School principals’ 

perspective. International Journal of Educational Leadership and Management, 7(1), 42-

71. 

Uslu, O. (2018). Factors associated with technology integration to improve instructional abilities: 

A path model. Australian Journal of Teacher Education (Online), 43(4), 31-50. 

https://doi.org/10.3316/INFORMIT.546050613728272  

Veal, W. R., & MaKinster, J. G. (1999). Pedagogical content knowledge taxonomies. The 

Electronic Journal for Research in Science & Mathematics Education. 

https://ejrsme.icrsme.com/article/view/7615  

https://doi.org/10.1080/09588221.2020.1868531
https://doi.org/10.3316/INFORMIT.546050613728272
https://ejrsme.icrsme.com/article/view/7615


 

 266 

Vescio, V., Ross, D., & Adams, A. (2008). A review of research on the impact of professional 

learning communities on teaching practice and student learning. Teaching and Teacher 

Education, 24(1), 80-91. https://doi.org/10.1016/j.tate.2007.01.004  

Vongkulluksn, V. W., Xie, K., & Bowman, M. A. (2018). The role of value on teachers' 

internalization of external barriers and externalization of personal beliefs for classroom 

technology integration. Computers & Education, 118, 70-81. 

https://doi.org/10.1016/j.compedu.2017.11.009  

Vygotsky, L. S. (1978). Socio-cultural theory. Mind in Society, 6, 52-58. 

http://etec.ctlt.ubc.ca/510wiki/Sociocultural-Constructivist   

Wachirawut, B. V. (2018). Barriers to technology integration for teachers in Thai-curriculum 

schools. AU E-Journal of Interdisciplinary Research, 3(1). 

https://www.proquest.com/openview/ab16a8d5c3f857c7a6dfaf5ad489c167/1?pq-

origsite=gscholar&cbl=4531123   

Watkins, K. E., & Cervero, R. M. (2000). Organizations as contexts for learning: A case study in 

certified public accountancy. Journal of Workplace Learning, 12(5), 187-194. 

https://doi.org/10.1108/13665620010336161  

Watkins, K. E., Marsick, V. J., Wofford, M. G., & Ellinger, A. D. (2018). The evolving Marsick 

and Watkins (1990) theory of informal and incidental learning. New Directions for Adult 

and Continuing Education, 2018(159), 21-36. https://doi.org/10.1002/ace.20285   

Wenger, E. (1998). Communities of practice: Learning as a social system. Systems Thinker, 9(5), 

2-3. 

https://participativelearning.org/pluginfile.php/636/mod_resource/content/3/Learningasas

ocialsystem.pdf   

https://doi.org/10.1016/j.tate.2007.01.004
https://doi.org/10.1016/j.compedu.2017.11.009
http://etec.ctlt.ubc.ca/510wiki/Sociocultural-Constructivist
https://www.proquest.com/openview/ab16a8d5c3f857c7a6dfaf5ad489c167/1?pq-origsite=gscholar&cbl=4531123
https://www.proquest.com/openview/ab16a8d5c3f857c7a6dfaf5ad489c167/1?pq-origsite=gscholar&cbl=4531123
https://doi.org/10.1108/13665620010336161
https://doi.org/10.1002/ace.20285
https://participativelearning.org/pluginfile.php/636/mod_resource/content/3/Learningasasocialsystem.pdf
https://participativelearning.org/pluginfile.php/636/mod_resource/content/3/Learningasasocialsystem.pdf


 

 267 

Wenger, E., White, N., & Smith, J. D. (2009). Digital habitats: Stewarding technology for 

communities. CPsquare. 

West, C. (2011). Action research as a professional development activity. Arts Education Policy 

Review, 112(2), 89-94. https://doi.org/10.1080/10632913.2011.546697  

Weston, M. E., & Bain, A. (2010). The end of techno-critique: The naked truth about 1:1 laptop 

initiatives and educational change. Journal of Technology, Learning, and Assessment, 

9(6). http://www.jtla.org  

Wilson, S., & Berne, J. (1999). Teacher learning and the acquisition of professional knowledge: 

An examination of research on contemporary professional development. In A. Iran-Nejad 

& P. D. Pearson (Eds.), Review of research in education (Vol. 24, pp. 173-209). 

American Educational Research Association.  

Zachary, L. (2009). Examining and expanding mentoring practice. Adult Learning, 1, 43-45. 

https://www.proquest.com/openview/d7d0fcbf541a279a9c0e0712037c756a/1?pq-

origsite=gscholar&cbl=34192  

Zhang, W., Wang, Y., Yang, L., & Wang, C. (2020). Suspending classes without stopping 

learning: China’s education emergency management policy in the COVID-19 outbreak. 

Journal of Risk and Financial Management, 13(3), 1-6. 

https://doi.org/10.3390/jrfm13030055  

Zhao, Y., & Frank, K. A. (2003). Factors affecting technology uses in schools: An ecological 

perspective. American Educational Research Journal, 40(4), 807-840. 

https://doi.org/10.3102/00028312040004807  

https://doi.org/10.1080/10632913.2011.546697
http://www.jtla.org/
https://www.proquest.com/openview/d7d0fcbf541a279a9c0e0712037c756a/1?pq-origsite=gscholar&cbl=34192
https://www.proquest.com/openview/d7d0fcbf541a279a9c0e0712037c756a/1?pq-origsite=gscholar&cbl=34192
https://doi.org/10.3390/jrfm13030055
https://doi.org/10.3102/00028312040004807


 

 268 

Zhao, Y., Pugh, K., Sheldon, S., & Byers, J. L. (2002). Conditions for classroom technology 

innovations. Teachers College Record, 104(3), 482-515. 

https://www.tcrecord.org/books/exec.asp?ContentID=10850  

Zielezinski, M. B., & Darling-Hammond, L. (2016). Promising practices: A literature review of 

technology use by underserved students. Stanford Center for Opportunity Policy in 

Education. 

  

https://www.tcrecord.org/books/exec.asp?ContentID=10850


 

 269 

Appendix A: Recruitment Email 

  

   

Leader's Influence on 

Technology Integration at 

ISN 

    

  

  

  

Hi, 

      My name is Troy Gordon, and I am one of the Middle School Technology Integrationist here at 

International School of the Netherlands. I am also pursuing my doctorate at Johns Hopkins School of 

Education. My research focuses on how the vision, value and professional development of school 

leaders at international schools influence teachers’ willingness, and abilities to adopt and integrate 

technology into the classroom. I invite you to participate in a study I am conducting as part of my 

doctoral dissertation. The research involves measuring leaderships' perceptions of existing values, 

vision, and professional development of technology integration. By participating, you are providing a 

greater understanding of the components that contribute to teacher readiness and willingness to 

integrate technology in the classroom. The data gathered will have positive implications for teaching 

and learning at ISN, as well as worldwide. The research findings can directly benefit our leadership 

team, teachers, and students 21st-century development and preparation for the future.  
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 The survey will require approximately 45-60 minutes of your time. It consists of the LoTi Digital Age 

Survey and 10 questions adapted from Majeski's (2013) Middle School Teachers and Principals 

Perspectives on Technology asking about your technology experiences, beliefs, and perceptions.  

If you are willing to participate in the study click the link below to provide your consent and begin 

the survey. Once on the survey, please click "Agree" below the consent statement to start the survey. 

Be aware that you can stop your participation at any time, without any penalty or loss of benefits. If 

you want to withdraw from the study, please stop answering any further questions, exit the survey, 

and close your web browser. If you have any questions, please contact me, Troy Gordon, Student 

Investigator at +310657809719, Anna Baralt, Research Team member, at +1-727-580-8042, or Wendy 

Drexler, Primary Investigator at +1-410-516-8217. 

 

 Sincerely,  

 

Troy Gordon 

 

Doctoral Student  

 

Johns Hopkins University  

 

  

Middle School  

 

Technology Integration  
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International School of the Netherlands 

     

  

 

Please click below to provide your consent to participate 

in the survey then continue to the next page. 

   

 

◯  I agree that I am a willing participant in the Leadership's Influence on Technology Integration 

Survey 

 

  

 

  

https://www.surveymonkey.com/r/Preview/?sm=bng_2BmSEidQjH9wX7X5QWkpm_2BsoJxpqW2V9XiA3jFYywCHBa2jTyLlzffdGNeqYc9SGzoDSsWCKQ8BP15VWoXMBf579X5Miq44mlzyjDc_2Bs_2BlPCxhcrKNeq5hlaTkttlGjpUv_2F0O2nzx2633wiaa7eF44uvMFlcWRMN3p6V7hmvRcGJ_2Fh3xy2XkMCpXDgjJ8zEGpXIov9kmdmT9ByvNKQP9LtOPyQ76_2FKm_2FUPvHdeGTY_3D
https://www.surveymonkey.com/r/Preview/?sm=bng_2BmSEidQjH9wX7X5QWkpm_2BsoJxpqW2V9XiA3jFYywCHBa2jTyLlzffdGNeqYc9SGzoDSsWCKQ8BP15VWoXMBf579X5Miq44mlzyjDc_2Bs_2BlPCxhcrKNeq5hlaTkttlGjpUv_2F0O2nzx2633wiaa7eF44uvMFlcWRMN3p6V7hmvRcGJ_2Fh3xy2XkMCpXDgjJ8zEGpXIov9kmdmT9ByvNKQP9LtOPyQ76_2FKm_2FUPvHdeGTY_3D
https://www.surveymonkey.com/r/Preview/?sm=bng_2BmSEidQjH9wX7X5QWkpm_2BsoJxpqW2V9XiA3jFYywCHBa2jTyLlzffdGNeqYc9SGzoDSsWCKQ8BP15VWoXMBf579X5Miq44mlzyjDc_2Bs_2BlPCxhcrKNeq5hlaTkttlGjpUv_2F0O2nzx2633wiaa7eF44uvMFlcWRMN3p6V7hmvRcGJ_2Fh3xy2XkMCpXDgjJ8zEGpXIov9kmdmT9ByvNKQP9LtOPyQ76_2FKm_2FUPvHdeGTY_3D


 

 272 

Appendix B: Consent Form 

Leadership's Influence on Technology Integration 

Welcome to Leadership's Influence on Technology 

Integration 

Johns Hopkins University Homewood Institutional Review Board  

(HIRB) 

Informed Consent Form 

 

Title:  Leadership’s Influence on Technology Integration 

Principal Investigator:   Dr. Wendy Drexler, student advisor 

Date:  November 7, 2018 

 

PURPOSE OF RESEARCH STUDY:  

● The purpose of this research study is to determine how leadership's vision, value, and 

support may influence teachers' willingness and ability to integrate technology into their 

classroom. Without administrative advocacy, vision, and expressed expectations for 

technology integration in the classroom, students are not adequately developing the ISTE 

(2016) standards needed to live and work in a "connected, digital world." The goal of the 

present study is to investigate further the influence that leaderships' vision, value, and 

support have on teachers' willingness and abilities to integrate technology in the 

classroom.  



 

 273 

 

● We anticipate that approximately thirty people will participate in this study. 

 

PROCEDURES: 

●   Participants will be asked to complete an online survey/questionnaire. This 

survey/questionnaire consists of two parts. The first part is the LoTi Digital Age Survey 

(Moersch, 2016) for Leaders focused on your school's digital landscape, instructional use of 

technology within the school, and available resources for instruction. The second part is 10 

questions adapted from Majeski's (2013) Middle School Teachers and Principals 

Perspectives on Technology asking about your personal technology experiences, beliefs, 

and perceptions.  

 

●   The procedure involves completing an online survey as well as answering 10 open-

response questions. The online survey/questionnaire will take approximately 30-45 

minutes to answer 17 multiple choice questions, 37 Likert scale questions, and ten open-

ended questions. Your responses will be confidential, and no identifying information such 

as your name, email address or IP address will be collected. 

 

RISKS/DISCOMFORTS: 

●   The risks associated with participation in this study are no greater than those 

encountered in daily life  

 

BENEFITS: 
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●   This study may benefit society if the results reveal a better understanding of how the 

leaders' development of school-wide vision, expectations, and professional development 

impact technology integration in the classroom. Additionally, the study will benefit the 

school directly by informing them of ways in which to adequately understand and increase 

technology integration at The International School of the Netherlands. 

 

VOLUNTARY PARTICIPATION AND RIGHT TO WITHDRAW: 

●   Your participation in this study is entirely optional. If you decide not to participate, 

there are no penalties, and you will not lose any benefits to which you would otherwise be 

entitled. 

If you choose to participate in the study, you can stop your participation at any time, 

without any penalty or loss of benefits. If you want to withdraw from the survey, please 

stop answering any further questions and submit the form as blank. 

 

CIRCUMSTANCES THAT COULD LEAD U.S. TO END YOUR PARTICIPATION: 

●   N/A 

 

ALTERNATIVES TO PARTICIPATION: 

●   There are no alternate ways in which to participate in this study 

 

CONFIDENTIALITY: 

●   Any study records that identify you will be kept confidential. 

OK 
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Question Title 

*1. Please click below to provide your consent to 

participate in the survey then continue to the next page. 

 • I agree that I am a willing participant in the Leadership's Influence on Technology 

Integration Survey 
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Appendix C: Levels of Technology Innovation Digital Age Survey 
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Appendix D: Research Questions and Instrument Alignment 

1. How do leadership’s technological skills impact their ability to model and support 

technology integration? 

2. How and to what degree are technology expectations communicated within the school? 

3. How and to what degree is the value of technology integration demonstrated throughout 

the school? 

4. What are the leadership's perceptions of the use of digital tools at school? 

LoTi Digital Age Survey  1 2 3 4 

LoTi Digital Age Survey: Digital Landscape     

How many years of experience do you have in education?     

Which statement best describes your school/district’s digital 

infrastructure 
   • 

Which model best describes the predominant approach to 

blended or hybrid learning used in your school/district? 

Blended learning models include Flipped Classroom, Rotation, 

Online Lab, Flex, Self-Blend, Supplemental, Face-to-Face 

Driver, and Online Driver. 

   • 
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From which source do you most frequently seek guidance, 

information, inspiration, and direction relating to the 

instructional use of digital resources in your school/district? 

•    

What do you perceive as the greatest obstacle to advancing the 

use of digital resources in your school/district? 
   • 

LoTi Digital Age Survey: Leader Perceptions     

I believe the use of digital resources can positively impact 

student learning and achievement 
  • • 

I ensure that the staff possesses the necessary skills to integrate 

digital resources successfully during classroom instruction. 
•  •  

I ensure that the staff knows where (e.g., Teaching Channel, 

YouTube, Kahn Academy) or who (e.g., campus technology 

specialist, academic coach, grade level teacher, curriculum 

coordinator) to go to for support with using digital resources in 

the classroom. 

• • •  

I provide useful feedback for my staff on the integration of 

digital resources during classroom instruction. 
 • •  

LoTi Digital Age Survey: School Climate     
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The staff are treated as respected educational professionals on 

my campus. 
    

I engage in a two-way cycle of communication and feedback 

with my staff 
 •   

I listen to my staff, represent them when necessary, and 

encourage them to have a voice on campus. 
 •   

I ensure that the shared vision for our school’s use of digital 

resources is understood and supported by all stakeholders. 
 • • • 

I provide the necessary support structure for my staff to 

complement their whole group approach with learning 

stations/centers, cooperative grouping, and individualized 

instruction to maximize student learning. 

    

LoTi Digital Age Survey: Use of Resources     

How often do you expect students on your campus to use 

digital tools during the instructional day? 
 • •  

How often do you expect teachers on your campus to use 

digital tools during the instructional day? 
 • •  

LoTi Digital Age Survey: Standards-Based 

Learning 
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How often are students on your campus involved in standards-

based learning experiences during the instructional day? 
  •  

LoTi Digital Age Survey: Instructional Leader Statements 

 
    

Students on my campus use digital tools and environmental 

resources that require them to analyze information and ask 

questions. 

  • • 

Students on my campus replace traditional reports with 

web-based or multimedia presentations (e.g., Prezi, 

PowerPoint, Google Slides) that showcase information 

on topics assigned by their teachers. 

  • • 

Students on my campus participate in web-based tasks that 

emphasize problem-solving and decision-making aligned to the 

content standards. 

  • • 

I use the principles of data-driven decision-making to guide 

continuous improvement and increase the performance levels 

of staff and students on my campus. Students on my campus 

use digital tools and environmental resources to explore 

solutions to teacher-directed problems that require inventive 

thinking. 
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Students on my campus use collaborative digital tools (e.g., 

Google Docs, social media, wikis) and/or environmental 

resources beyond the school building (e.g., community action 

groups, parents, elected officials) to create solutions for real-

world problems (e.g., bullying, health awareness, election 

apathy, global warming). 

  • • 

I promote, monitor, and model the ethical use of digital tools 

on my campus (e.g., appropriate citing of resources, respecting 

copyright permissions). 

•  •  

I advocate for programs and funding opportunities at the 

local, state, and national levels that promote the 

strategic and intentional uses of digital tools in the 

classroom. 

  •  

Students on my campus find innovative ways to use our 

school’s advanced digital tools (e.g., 1:1 mobile devices, 

digital media authoring tools, probeware with GPS systems) 

for inquiry-based learning opportunities that use social media. 

  • • 

I model and facilitate the effective use of current and 

emerging digital tools to support a shared vision for teaching 

and learning on my campus. 

•  •  
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I expect staff to use digital tools to support their instruction 

(e.g., multimedia, online tutorials, online simulations, videos) 

so that students can better understand the content being taught. 

 •  • 

I expect that teachers alone should use the classroom digital 

tools during instruction due to the amount of content that must 

be covered by the end of each marking period. 

 •  • 

I intentionally promote professional learning communities for 

staff to explore different digital tools unique to their grade 

level/ content area that support a shared vision for student 

success and innovation in the classroom. 

 • • • 

I take the necessary steps (e.g., conversations with 

building/district technology liaisons, emails to staff, 

discussions at curriculum meetings) to ensure that all digital 

tools and/or environmental resources on campus are (1) 

current, functional, and accessible for staff and students and 

(2) aligned with all continuous improvement efforts. 

•   • 

I strategically promote and monitor professional learning 

communities that enable staff to analyze data and make 

recommendations impacting student academic growth and 

current instructional practices on campus. 

•    
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Students on my campus use digital tools and environmental 

resources to participate in online projects with others beyond 

the classroom. 

   • 

Students on my campus use digital tools and environmental 

resources for (1) collaboration, (2) publishing, and (3) research 

to tackle real-world questions, issues, and controversies within 

our community. 

   • 

I encourage staff to model for students the safe and legal use of 

digital tools while they are delivering content and confirming 

student understanding of pertinent concepts. 

 •  • 

Students on my campus model the “correct and 

careful” use of digital tools (e.g., ethical usage, 

proper digital etiquette, protecting their personal 

information) and are aware of the consequences 

regarding their misuse. 

   • 

I continually work with my staff to generate a shared vision as 

well as an expectation for the ongoing use of digital tools 

and/or environmental resources to improve student learning. 

 •   

Students on my campus use digital tools and environmental 

resources to define real-life problems and then find solutions 

that are grade-level appropriate. 

   • 
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Students on my campus engage in standards-based applied 

learning projects that emphasize creative thinking and student 

use of digital tools. 

  •  

I provide ongoing professional growth opportunities for staff 

to design student-centered performance assessments that 

involve students transferring what they have learned to a real-

world context using the available digital tools and 

environmental resources. 

 •   

I promote strategic partnerships with outside organizations, 

businesses, government agencies, or other entities to provide 

authentic opportunities for staff and students to engage in real-

world problem-solving aligned with our content standards. 

    

Students on my campus use classroom digital tools and 

environmental resources to engage in relevant, challenging, 

self- directed learning experiences that address the content 

standards. 

  • • 

Students on my campus complete web-based tasks that 

emphasize high-level cognitive skills (e.g., Bloom—analyzing, 

evaluating, creating; Webb—strategic and extended thinking). 

  • • 
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Students on my campus use digital tools and environmental 

resources to confirm their content understanding or to improve 

their basic math and literacy skills. 

  • • 

Students on my campus use digital tools and environmental 

resources for research purposes (e.g., data collection from 

questionnaires and surveys) that require them to make 

predictions and draw conclusions. 

  • • 

I elicit feedback from stakeholders on campus to ensure that 

the most current technology infrastructure is in place to support 

learning outcomes that promote higher order thinking, engaged 

learning and authentic connections to the content. 

 

  •  

I allocate the necessary financial and human resources to 

provide equitable digital age learning and working 

environments for all students and staff members. 

  •  

Students on my campus apply their classroom content learning 

to real-world situations within the local or global community 

using the digital tools at their disposal. 

 

  •  

Students on my campus use digital tools (e.g., interactive 

whiteboard, digital student response system, wikis, blogs) and 
  • • 
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environmental resources (e.g., manipulatives, graphic 

organizers, dioramas) to reinforce specific content standards 

and confirm student learning. 

Students on my campus use digital tools and environmental 

resources for higher-order thinking and personal inquiry 

related to project-based learning (PBL) experiences. 

  • • 

Students on my campus use all forms of the most advanced 

digital tools to pursue collaborative problem-solving 

opportunities of personal and social importance. 

 

  • • 

I model and advocate for the use of assistive technologies that 

are available to meet the diverse demands of special needs 

students. 

 

•  • • 

I promote the effective use of digital tools on my campus and 

within my professional community. 
 • • • 

I challenge my staff to consider how students will apply what 

they have learned in class to the world they live in when 

planning instruction and assessment strategies. 

 

  •  
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VCU Instrument Leadership & Vision     

To what extent did you participate in your district’s or school’s 

most recent technology planning process? 
•    

To what extent did you communicate information about your 

district’s or school’s technology planning and implementation 

efforts to your school’s stakeholders? 

 • •  

To what extent did you promote participation of your school’s 

stakeholders in the technology planning process of your school 

or district? 

 • •  

To what extent did you compare and align your district or 

school technology plan with other plans, including district 

strategic plans, your school improvement plan, or other 

instructional plans? 

  •  

To what extent did you advocate for inclusion of research-

based technology practices in your school improvement plan? 
 • •  

To what extent did you engage in activities to identify best 

practices in the use of technology (e.g., reviews of literature, 

attendance at relevant conferences, or meetings of professional 

organizations)? 

•  •  
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Learning & Teaching     

To what extent did you provide or make available assistance to 

teachers to use technology for implementing and analyzing 

student assessment data? 

•  •  

To what extent did you provide or make available assistance to 

teachers for using student assessment data to modify 

instruction? 

•  •  

To what extent did you disseminate or model best practices in 

learning and teaching with technology to faculty and staff? 
•  •  

To what extent did you provide support (e.g., release time, 

budget allowance) to teachers or staff who were attempting 

to share information about technology practices, issues, and 

concerns? 

•  •  

To what extent did you organize or conduct assessments of 

staff needs related to professional development on the use of 

technology? 

•  •  

To what extent did you facilitate or ensure the delivery of 

professional development on the use of technology to faculty 

and staff? 

•  •  
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Productivity & Professional Practice     

To what extent did you participate in professional development 

activities meant to improve or expand your use of technology? 
•  •  

To what extent did you use technology to help complete your 

day-to-day tasks (e.g., developing budgets, communicating 

with others, gathering information)? 

• • •  

To what extent did you use technology-based management 

systems to access staff/faculty personnel records? 
•    

To what extent did you use technology-based management 

systems to access student records? 
•    

To what extent did you encourage and use technology (e.g., e-

mail, blogs, video conferences) as a means of communicating 

with education stakeholders, including peers, experts, students, 

parents/guardians, and the community? 

• • •  

Support, Management & Operations     

To what extent did you support faculty and staff in connecting 

to and using district- and building-level technology systems for 
•  •  
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management and operations (e.g., student information system, 

electronic grade book, curriculum management system)? 

To what extent did you allocate campus discretionary funds to 

help meet the school’s technology needs? 
•   • 

To what extent did you pursue supplemental funding to help 

meet the technology needs of your school? 
•   • 

To what extent did you ensure that hardware and software 

replacement/upgrades were incorporated into school 

technology plans? 

•  •  

To what extent did you advocate at the district level for 

adequate, timely, and high-quality technical support services? 
•  •  

To what extent did you investigate how satisfied faculty and 

staff were with the technical support services provided by your 

district/school? 

  •  

Assessment & Evaluation     

To what extent did you promote or model technology-based 

systems to collect student assessment data? 
•    
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To what extent did you promote the evaluation of instructional 

practices, including technology-based practices, to assess their 

effectiveness? 

  •  

To what extent did you assess and evaluate technology-based 

administrative and operations systems for modification and 

upgrade? 

•    

To what extent did you evaluate the effectiveness of 

professional development offerings in your school to meet the 

needs of teachers and their use of technology? 

• • •  

To what extent did you include the effective use of 

technology as a criterion for assessing the 

performance of faculty? 

 • •  
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Appendix E: Qualitative Questions 

The following qualitative interview questions were adapted from Majeski’s (2013), Middle 

School Teachers and Principals Perspectives on Technology. Please take some time to provide 

thorough responses to the questions below.  

1. How would you describe yourself as a technology user?  

2. Are you required to use technology in your current context? If so, what are the 

expectations for technology use? 

3. Describe your comfort level with using technology in front of your staff and in the 

classroom? 

4. What training(s) or professional development has been instrumental in your use of 

technology in your context?  

5. How do you define technology integration in the classroom? 

6. What do you perceive as potential obstacles to your supporting teachers to 

integrate technology in the classroom? 

7. What is your vision for technology integration in the classroom? 

8. How would you describe the school’s culture around technology integration?  

9. What are the technology integration expectations for teachers in your school?  

10. Please describe your perceptions of the relevance of technology integration in the 

classroom as it pertains to teaching and learning. What specific role does 

technology play for teachers and students at the school? 
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Appendix F: Majeski’s School Teachers and Principals Perspectives on Technology 

Adaptation 

Majeski’s (2013) Original Questions  Questions Adapted for Current Study 

5. Describe how you currently use technology in the 
classroom you are 
teaching? 

11. Describe your comfort level with using technology 
in front of your staff and in the classroom? 
 
11. How do you define technology integration in the 
classroom? 

6. What trainings have been instrumental in your 
continued use of technology 
in the classroom? 

21.What training(s) or professional development has 
been instrumental in your use of technology in your 
context? 

7. What value do you place on the use of technology as 
an instructional tool in 
the classroom? Why? 

20. Please describe your perceptions of the relevance of 
technology integration in the classroom as it pertains to 
teaching and learning. What specific role does 
technology play for teachers and students at the school? 

8. What specific role(s) do you see technology playing 
in the classroom for 
you? For students? 

14. What is your vision for technology integration in 
the classroom? 
 

9. On a scale of one to five, with one being the lowest 
score of implementations 
and five being the highest score of implementations, 
where do you see 
yourself as an educator who uses technology as a 
common tool in teaching? 

19. How would you describe yourself as a technology 
user?  

10. What limitations do you perceive as obstacles to 
including technology and 
integrating it into your classroom? 

18. What do you perceive as potential obstacles to your 
supporting teachers to integrate technology in the 
classroom? 

11. What allows you to implement technology more 
frequently and engage 
students in active learning? 

17. What are the technology integration expectations 
for teachers in your school?  

12. Are you required to use technology in your current 
teaching position? How? 

12. How would you describe the schools culture around 
technology integration?  
15. Are you required to use technology in your current 
context? If so, what are the expectations for technology 
use? 
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Appendix G: Levels of Technology Innovation Digital Age Survey for Leaders Responses 
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Appendix H: Outcome Evaluation Data Collection Matrix 

Outcome 
evaluation 
question 

Construct Data 
source(s) Data collection tool Analysis and 

frequency 

RQ1 How did 
participation in a 
technology 
integration CoP 
change 
leaderships’ 
shared definition 
of technology 
integration? What 
contributed to the 
change? 
 

Leader’s 
shared 
understanding 
of how 
technology 
integration is 
defined 

Admin 
and 
technology 
leaders 

Qualitative Instrument 
•Participant Reponses to Google Form 
survey question “How do you define 
technology integration?” in S2 
 
• Recorded group conversations 
negotiating how to define technology 
integration in S2 
 
•An open-ended validated survey 
instrument titled the Middle School 
Teachers and Principals Perspectives on 
Technology Survey (Majeski, 2013) using 
coded-emergent for the responses. 
e.g., How do you define technology 
integration in the classroom? 

Thematic 
coding  
1 Pre at the 
beginning of S2 
(Google Form) 
 
Thematic 
coding of 
transcribed 
recordings  
  
1 Post during 
S9 (Majeski’s 
survey) 
Note for 
teachers the test 
will be 
administered 1 
time at the end 
of the 
intervention  
 

RQ2 How do the 
experiences and 
activities in a 
technology 
integration CoP 
for leaders 
contribute to the 
development of a 
shared vision for 
technology 
integration? 
 

Leader’s 
shared 
understanding 
of how 
technology 
integration is 
defined 

Admin 
and 
technology 
leaders 

Qualitative Instrument: 
• Participant responses to the survey 
Perceptions of participating in the CoP 
 
• Recorded group conversations S1-8 
 

Thematic 
coding 1 survey 
collection S9 
(Perceptions of 
CoP) 
 
Thematic 
coding of 
transcribed 
recordings 

RQ3 How did 
participation in a 
technology 
integration CoP 
change leaders’ 
expectation for 
teachers’ 
effective use of 
technology? 
 

Leader’s 
expectations 
of technology 
integration in 
the classroom 

Admin 
and 
technology 
leaders 
  

Quantitative Instrument:  
LoTi (Moersch, 2016) made up of 4 
multiple-choice questions and 49 Likert-
scale questions (nine questions with a 
scale 1-5, three with a scale of 1-6, and 37 
with a scale of 1-7) 
  
e.g., I expect staff to use digital tools to 
support their instruction. (never, at least 
once a year, at least once a semester, a 
few times a month, at least once a week, a 
few times a week, daily). 
  

1 survey will be 
distributed at 
the end of the 
intervention 
(week 10). 
Descriptive 
analysis 
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Outcome 
evaluation 
question 

Construct Data 
source(s) Data collection tool Analysis and 

frequency 

Qualitative Instrument: An open-ended 
validated survey instrument titled the 
Middle School Teachers and Principals 
Perspectives on Technology Survey 
(Majeski, 2013) using coded-emergent for 
the responses. 
 
• Recorded group conversations S7 
 
  
e.g., What are the technology integration 
expectation for teachers in your school? 

 
 
1 survey at the 
end of the 
intervention 
(week 10)  
 
 
 
Thematic 
coding of 
transcribed 
recordings 

RQ4 To what 
extent did 
participants 
demonstrate 
active 
engagement in 
the technology 
integration CoP?  
 

Leaders’ 
participation 
in the CoP 
process 

Admin 
and 
technology 
leaders 

Quantitative Instrument:  
CoP Attendance and Responsiveness 
Observation which records the number of 
participant attendance each session, as 
well as the number of times they engage 
interact in conversations and activities 
within 30 minutes.  

Descriptive 
analysis of data 
collected during 
all sessions  
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Appendix I: Community of Practice Attendance and Responsiveness Observation Tally 

Sheet 

Week 1 
(repeated each 

week) 

Leaders Attendance Leaders Participation  Notes 

ES Principal ES Principal 

ES Assistant Principal ES Assistant Principal 

ES Tech Coach ES Tech Coach 

ES Tech Coach ES Tech Coach 

MS Principal MS Principal 

MS Assistant Principal MS Assistant Principal 

MS Tech Coach MS Tech Coach 

MS Tech Coach MS Tech Coach 

HS Principal HS Principal 

HS Assistant Principal HS Assistant Principal 

HS Tech Coach HS Tech Coach 

HS Tech Coach HS Tech Coach 

Curriculum Coordinator Curriculum Coordinator 

 
Ed Tech Coordinator Ed Tech Coordinator   
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Appendix J: Process Evaluation Indicator Matrix 

 
Process 

evaluation 
indicator(s) 

Data source(s) Data collection tool Frequency 

  Name the 
indicator 

Name the data 
source for the 
process-
evaluation 
indicator (e.g., 
teachers, 
students, etc.). 

Instruments, tools, and guides used 
for gathering process evaluation 
data. Include item numbers and 
interview questions when 
applicable. 

How often / 
When will 
the indicator 
be collected? 

Project 
Implementation: To 
what extent did 12 
or more 
participants attend 
eight or more 
sessions? 

Attendance 
to PLC 
meetings 

14 school 
leaders: 

3 principals, 3 
assistant 
principals, 1 
curriculum 
coordinator, 1 
educational 
technology 
coordinator, 6 
technology 
coaches 

Observation tally tool (Appendix I) 

Did the participant attend the 
scheduled meeting? 

Did they arrive on time? 

Did they stay for the entire duration 
of the meeting? 

Attendance 
will be 
recorded 
during each 
of the 10 
sessions. 

Context: To what 
extent did the 
environment, 
participants, and 
delivery methods 
affect participants 
experiences in the 
professional 
learning 
community 

Description 
of contextual 
factors 
which 
contributed 
to or 
impeded the 
intervention 

14 school 
leaders: 

3 principals, 3 
assistant 
principals, 1 
curriculum 
coordinator, 1 
educational 
technology 
coordinator, 6 
technology 
coaches 

A summative participation process 
reflection survey. (Appendix H) 

Survey Question: 

To what extent did the environment 
contribute to or deter from your 
experience in the PLC process? 

To what extent did the participants 
contribute to or deter from your 
experience in the PLC process? 

To what extent did the PLC method 
contribute to or deter from the 
collaboration and communication? 

One 
summative 
participation 
survey at the 
end of the 
intervention. 
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Process 

evaluation 
indicator(s) 

Data source(s) Data collection tool Frequency 

Participant 
Responsiveness: 
Did the participants 
actively engage by 
sharing ideas, 
participating in a 
dialogue exchange, 
or providing 
feedback, during 
the professional 
learning 
community 
process, at least 
four times per two-
hour session 

Participant 
engagement  

14 school 
leaders: 

3 principals, 3 
assistant 
principals, 1 
curriculum 
coordinator, 1 
educational 
technology 
coordinator, 6 
technology 
coaches 

An observational tally sheet 
(Appendix I) 

Sample outline: 

Times individuals were observed 
sharing ideas engaging in dialogue, 
providing feedback related to the 
targeted topic of the meeting 

Observation 
conducted 
10 times 
(one time for 
each 
meeting) 
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Appendix K: A Summative Participation Process Reflection Survey 

Survey Questions: 

1. To what extent did the environment contribute to or deter from your experience in the 
CoP process? 
  

  

  

  

  

 

2. To what extent did the participants contribute to or deter from your experience in the 
CoP process? 
 
 
 
 
 
 

 
 
3. To what extent did the CoP method contribute to or deter from the collaboration and 
communication  
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Appendix L: Session Templates 

Figure L1 
 
Session 1 Lessons Learned to Alter Template 

 

Figure L2 
 
Session 3 International Society of Technology in Education for Educators Template 11 Slide 
Pear Deck Presentation 
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Figure L3 
 
Session 4 Weaknesses, Opportunities, and Threats Template for Analysis of International School 
of the Netherlands’s Educators Based on International Society of Technology in Education 
Standards and Levels of Technology Innovation Teacher Response Data 

 

Figure L4 
 
Session 5 International Society of Technology in Education Standards for Leaders 10 Slide Pear 
Deck Template 
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Figure L5 
 
Session 5 Strengths, Weaknesses, Opportunities, and Threats Template for Analysis of 
International School of the Netherlands’s Leaders Based on International Society of Technology 
in Education Standards for Leaders 

 

Figure L6 
 
Session 7 Developing the Vision Statement Template 
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Figure L7 
 
Session 8 is the Vision Inclusive of All Ideas 

 

Figure L8 
 
Session 8 Coming to Consensus on a Shared Vision 
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Appendix M: Leader Responses by Session 

Figure M1 
 
Session 1 Leader Responses Norms  
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Figure M2 
 
Session 1 Leader Responses Lessons Learned to Develop  

 

Figure M3 
 
Session 1 Leader Responses Lessons Learned to Alter 
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Figure M4 
 
Session 3 Leader Responses International Society of Technology in Education Educators 
Standards Measurement 

 

 

 

  



 

 346 

Figure M5 
 
Session 4 Leaders Responses to Weaknesses, Opportunities, and Threats of International School 
of the Netherlands’s Educators Based on International Society of Technology in Education 
Standards and Levels of Technology Innovation Teacher Response Data 
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Figure M6 
 
Session 5 Leaders Responses to International Society of Technology in Education Leaders 
Standards Measurement 
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Figure M7 
 
Session 5 Leaders Responses to Weaknesses, Opportunities, and Threats of International School 
of the Netherlands’s Leaders Based on Compiled Data and Discussion  
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Figure M8 
 
Session 6 Leaders Responses to Vivid Vision Submission  
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Figure M9 
 
Session 7 Leader Responses to Drafting a Vision Statement 

 

Figure M10 
 
Session 8 Goals and Expectations for Teachers Based on Shared Vision 
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Appendix N: Levels of Technology Innovation Questions Aligned with International 

Society of Technology in Education Standards for Educators Based Focus of Levels of 

Technology Innovation Question 

ISTE (2017) Standard, definition and indicators LoTi (2018) number and questions 
Learner: Educators continually improve their practice by learning from and with others and 
exploring proven and promising practices that leverage technology to improve student learning. 

a. Set professional learning goals to explore and apply 
pedagogical approaches made possible by technology and 
reflect on their effectiveness. 
b. Pursue professional interests by creating and actively 
participating in local and global learning networks. 
c. Stay current with research that supports improved student learning outcomes, including 
findings from the learning sciences. 

Q4 From which source do you 
most frequently seek 
guidance, information, 
inspiration, and/or direction 
relating to your classroom 
use of digital resources in 
the classroom? 

Leader: Educators seek out opportunities for leadership to support student empowerment and success 
and to improve teaching and learning. 

a. Shape, advance and accelerate a shared vision for empowered learning with technology 
by engaging with education stakeholders. 
b. Advocate for equitable access to educational technology, digital content and learning 
opportunities to meet the diverse needs of all students. 
c. Model for colleagues the identification, exploration, evaluation, curation and adoption 
of new digital resources and tools for learning. 

Q4 I understand and support 
the shared vision for 
our school’s use of digital 
resources along with 
other key stakeholders. 

Citizen: Educators inspire students to positively contribute to and responsibly participate in the 
digital world. 

a. Create experiences for learners to make positive, socially responsible contributions and 
exhibit empathetic behavior online that build relationships and community. 
b. Establish a learning culture that promotes curiosity and critical examination of online 
resources and fosters digital literacy and media fluency. 
c. Mentor students in the safe, legal and ethical practices with digital tools and the 
protection of intellectual rights and property. 
d. Model and promote management of personal data and digital identity and protect 
student data privacy. 

Q7 I promote, monitor, and 
model the ethical use of 
digital tools in my 
classroom (e.g., appropriate 
citing of resources, 
respecting 
copyright permissions). 

Collaborator: Educators dedicate time to collaborate with both colleagues and 
students to improve practice, discover and share resources and ideas, and solve problems. 

a. Dedicate planning time to collaborate with colleagues to create authentic learning 
experiences that leverage technology. 
b. Collaborate and co-learn with students to discover and use new digital resources and 
diagnose and troubleshoot technology issues. 
c. Use collaborative tools to expand students’ authentic, real world learning experiences 
by engaging virtually with experts, teams and students, locally and globally. 
d. Demonstrate cultural competency when communicating with students, parents and 
colleagues and interact with them as co-collaborators in student learning. 

Q20 I collaborate with others 
(e.g., students, faculty 
members, business experts) 
to explore creative 
applications of digital tools 
that 
improve student learning. 

Designer: Educators design authentic, learner-driven activities and 
environments that recognize and accommodate learner variability. 

a. Use technology to create, adapt and personalize learning experiences that foster 
independent learning and accommodate learner differences and needs. 
b. Design authentic learning activities that align with content area standards and use digital 
tools and resources to maximize active, deep learning. 
c. Explore and apply instructional design principles to create innovative digital learning 
environments that engage and support learning. 

Q35 I use digital tools and 
resources to differentiate 
the content, process, and/or 
product of learning 
experiences. 

Facilitator: Educators facilitate learning with technology to support student achievement of the 2016 
ISTE Standards for Students. 

a. Foster a culture where students take ownership of their learning goals and outcomes in 
both independent and group settings. 
b. Manage the use of technology and student learning strategies in digital platforms, 
virtual environments, hands-on makerspaces or in the field. 
c. Create learning opportunities that challenge students to use a design process and 
computational thinking to innovate and solve problems. 
d. Model and nurture creativity and creative expression to communicate ideas, knowledge 
or connections. 

Q29 My students collaborate 
with me in setting both 
group and individual 
academic goals that provide 
opportunities for them to 
direct their own learning 
aligned to the content 
standards. 

Analyst: Educators understand and use data to drive their instruction and support students in 
achieving their learning goals. 

a. Provide alternative ways for students to demonstrate competency and reflect on their 
learning using technology. 

Q23 I use student-centered 
performance assessments 
that involve students 
transferring what they have 
learned to a real world 
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ISTE (2017) Standard, definition and indicators LoTi (2018) number and questions 
b. Use technology to design and implement a variety of formative and summative 
assessments that accommodate learner needs, 
provide timely feedback to students and inform instruction. 
c. Use assessment data to guide progress and communicate with students, parents and 
education stakeholders to build student self-direction. 

context using the available 
digital tools and/or 
environmental resources. 
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Appendix O: Abbreviated Levels of Technology Innovation Teacher Survey Responses to 

Questions Aligned with an International Society of Technology in Education Educator 

Standard 

Figure O1 
 
Session 3 Abbreviated ES Responses Part 1 
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Figure O2 
 
Session 3 Abbreviated ES Responses Part 2 

  

  



 

 355 

Figure O3 
 
Session 3 Abbreviated ES Responses Part 3 
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Appendix P: Abbreviated Levels of Technology Innovation Teacher Survey Responses to 

Questions Aligned with an International Society of Technology in Education Educator 

Standard 

Figure P1 
 
Session 3 Abbreviated MS Responses Part 1 
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Figure P2 
 
Session 3 Abbreviated MS Responses Part 2 
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Figure P3 
 
Session 3 Abbreviated MS Responses Part 3 
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Appendix Q: Abbreviated Levels of Technology Innovation Teacher Survey Responses to 

Questions Aligned with an International Society of Technology in Education Educator 

Standard 

Figure Q1 
 
Session 3 Abbreviated HS Responses Part 1 
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Figure Q2 
 
Session 3 Abbreviated HS Responses Part 2 
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Figure Q3 
 
Session 3 Abbreviated HS Responses Part 3 
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Figure Q4 
 
Session 3 Abbreviated HS Responses Part 4 
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Appendix R: Session 4 Levels of Technology Innovation Teacher Survey Responses 

Filtered by International Society of Technology in Education for Educators Designer 

Standard 
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Appendix S: Session 4 Levels of Technology Innovation Teacher Survey Responses Filtered 

by Facilitator, Standard 
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Appendix T: Session 4 Levels of Technology Innovation Teacher Survey Responses Filtered 

by Leaders, Standard 
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Appendix U: Session 4 Levels of Technology Innovation Teacher Survey Responses 

Filtered by Citizen Standard 
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