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ABSTRACT 

 

AN INVESTIGATION INTO THE RELATIONSHIP BETWEEN TEACHER GRIT, 

TEACHER SELF-EFFICACY, AND TECHNOLOGY INTEGRATION 

 

 The use of educational technology applications has grown tremendously in the 

last decade. Instructors are now equipped with hardware and software applications 

previously unavailable, such as mobile and interactive technologies. These tools can have 

tremendous impact on students’ learning and teacher practices. Teachers can improve 

their assessment capabilities through technology integration, provide better learning 

opportunities for students with learning disabilities, and promote deeper learning 

practices. Due to these benefits, budgets at the federal, state, and local levels of the 

United States now have specific allocations regarding technology-related purchases. 

Nevertheless, barriers remain regarding the effective integration of technologies in public 

schools. 

           Student and teacher access to technology can be limited when at school versus at 

home. Internet access or slow speeds can drastically impact educational access in rural 

communities. Such differences in access can limit teachers' and students' experiences 

with technologies, restricting instructor technology background and student learning 

outcomes. School district policies regarding testing requirements can constrain teachers' 

use of technology for instruction. Additionally, professional development opportunities 

for technology training can focus solely on introducing new technologies and not on 

effective integration strategies. While some of these variables can be addressed by 

increasing access to technology and shifting technology policies to increase teachers’ 

daily use, non-cognitive factors, such as teacher levels of technology self-efficacy and 

grit, may play a role in helping teachers use technology more effectively. This study 



 

 

addressed non-cognitive factors of self-efficacy and grit and their role in teacher levels of 

technology integration. 

           A rural school district was chosen to evaluate high school teachers' level of 

technology integration, technology self-efficacy, and grit. Exploratory Factor analysis, 

Correlation analysis, and hierarchical linear regression modeling were used to determine 

the correlations of grit and self-efficacy with technology integration. While self-efficacy 

correlates with technology integration for providing students with content, grit is 

correlated with how teachers use technology for tasks relating to higher-order thinking 

processes such as student publication. This study offers a foray into understanding the 

relationship between grit and technology integration across multiple high school locations 

in a rural district. The application of non-cognitive psychometrics on technology 

integration may support educators in advancing student use of technology to become 

deep-conceptual, metacognitive learners. 

KEYWORDS: Grit, Self-efficacy, Technology Integration, Leadership, Education, 

Teachers. 
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CHAPTER 1 

INTRODUCTION 

Using technological resources in public P-12 schools provides opportunities for students 

to increase their achievement (Cai et al., 2019; Chen & Howard, 2010; Shin et al., 2012). 

Educational technology promotes collaborative work and peer-to-peer feedback (Humble-

Thaden, 2011). Utilizing technologies in educational settings supports new and innovative ways 

for students to learn complex or challenging principles, such as mathematics (Cai et al., 2019) 

and science (Chen & Howard, 2010). Technology also provides solutions during times of crisis, 

especially when students could not attend in-person classes during the COVID-19 pandemic. 

Technology integration in schools has grown exponentially since the global COVID-19 

pandemic (Hu et al., 2021). The COVID-19 pandemic forced most schools in the U.S. to 

transition to online learning and alter how typical instruction was conducted (Rahmadi, 2021). 

As U.S. schools return to in-person meetings, a significant issue facing public schools is how 

best to continue to effectively integrate technology for students' learning (Ata et al., 2021). Some 

issues relating to technology integration can be addressed with increased federal and state 

funding (Barnum, 2022; McCandless, 2015; Friday Institute, 2015), which supports the purchase 

of hardware and software. However, the effective day-to-day use of that hardware and software 

falls on schools and school personnel. Many investigations have sought to dig deeper into 

teachers' role in the classroom to determine issues impacting technology use in schools, such as 

teachers' experiences with technology and how it impacts their technology use in the classroom 

(Abbitt, 2011; Hutchison & Woodward, 2018; Khalif, 2018; Li, 2007).  

Addressing how teachers use and integrate technology is vital (Delgado et al., 2015; 

McLeod & Richardson, 2015; Sawyer, 2017). Teachers are the main drivers of technology 
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integration in their classrooms (Claro et al., 2017). Teachers decide which tools are best suited 

for their students based on their curriculum (Belson et al., 2013; Dalby & Swann, 2019; Kennedy 

et al., 2015; Ok & Bryant, 2017; Shin & Bryant, 2017: Townsend, 2017), testing needs (Dalby & 

Swann, 2019; Townsend, 2017), and the needs of their students (Bartow, 2014; Hoyt & 

Sorensen, 2001; Marion & Beecher, 2010). Despite a school district having similar technology 

expectations across schools, integrating technology in classrooms heavily depends on teachers' 

practices (Chen, 2010; Kent & Giles, 2018) and several cognitive (Amor, 2020; Collins et al., 

2016) and non-cognitive factors (Joo et al., 2018; Kent & Giles, 2018).  

Many investigations have sought to understand teacher's approaches to technology 

integration relating to cognitive factors, such as access (Amore, 2020; Collins et al., 2016; 

Glasmeier, 2021; Grant et al., 2015; Hampton et al., 2020; Harris et al., 2021; Hutchison & 

Reinking, 2011; Kaden, 2020; Khlaif, 2018; Kurt & Cliftci, 2012; McElrath, 2020; Romano, 

2020; Sangani, 2013), experience (Abbitt, 2011; Hutchison & Woodward, 2018; Khlaif, 2018; 

Li, 2007), testing protocols (Cifuentes, Maxwell, & Bulu, 2011; Ertmer, Ottenbreit-Leftwich, 

Sadik, Sendurur, & Sendurur, 2012; Wang, Hsu, Campbell, Coster, & Longhurst, 2014), and 

professional development (Ertmer et al., 2012; Grant et al., 2015; Hutchison & Woodward, 

2018). More recent investigations into teacher non-cognitive factors, such as teachers' levels of 

technology self-efficacy (Joo et al., 2018; Kent & Giles, 2018), have sought to dig deeper into 

variables impacting teachers' approaches to technology integration. This study explores the 

relationship between teachers' perceived levels of technology integration, technology self-

efficacy, and teacher grit. This investigation adds to the literature on psychometric studies and 

applies grit as an investigative tool for understanding technology integration.  
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Background 

 Funding for technology in education has provided unprecedented access to technology in 

public P-12 schools (ISTE, N.D.; US DOE, 2018). These tools have provided benefits to students 

regarding engagement and learning (Chou et al., 2012; Shin et al., 2012). With these benefits in 

mind, teacher preparatory programs include effective use of technology in their curriculum, but 

in varying degrees (Koch et al., 2012). These different approaches to teacher training, plus 

school testing requirements (Wang et al., 2014), professional development (Ertmer et al., 2012), 

and psychological factors (Joo et al., 2018) can impact how teachers integrate technology into 

their classrooms. The following sections will establish the background of technology integration 

in schools and the need to further understand and research variables relating to teacher use of 

technology for instructional practice.   

Technology and Broadband Funding for Schools 

Before 1996, only 14% of schools nationwide had access to broadband internet (FCC, 

2015). As of 2014, thanks to federal funding, all P-12 schools and libraries have access to 

broadband internet (FCC, 2015). The Every Student Succeeds Act (ESSA), signed by President 

Barack Obama in 2015, addresses college and career readiness goals for public P-12 institutions 

(USDOE, n.d). ESSA, contained under the Student Support and Academic Enrichment Grants 

(SSAEG) and within Title IV Part A of The Every Student Succeeds Act (ESSA), provides 

funding for school technology (ISTE, n.d.). Approximately 60% of SSAEG funds are for 

technology purchases, with the remaining 40% allotted to safe, healthy, and well-round school 

activities (ISTE, n.d.). Since 2015, funding opportunities have been created for schools to fund 

technology. Under Title I, Title II, and Title III of ESSA and the Individuals with Disabilities in 

Education Act (IDEA) (USDOE, 2018): 
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• Title I: Funds allocated for schools with at least 40% of students designated as low-

income. 

• Title II: Funds allocated for teacher and administrator quality improvements. 

• Title III: Funds allocated for schools with limited English-speaking student populations. 

• IDEA: Funds allocated to support educational opportunities for students with disabilities 

(USDOE, 2018). 

The federal funding for grants for these programs in 2019 was more than six billion 

dollars. Additional grant funds were available for additional school programs, such as Career and 

Technical Education (CTE). CTE grants for 2019 provided 1.7 billion dollars to educational 

programs. The COVID-19 pandemic increased the amount of federal support for schools to over 

190 billion dollars (Barnum, 2022). These significant investments address improving students' 

educational opportunities through technology.       

Benefits of Technology Use 

Technology provides many potential improvements for students in public P-12 schools to 

improve their technology self-efficacy (Cai et al., 2019), attitudes toward sciences (Chen & 

Howard, 2010), active engagement (Chou et al., 2012), and learning (Shin et al., 2012). Even 

more, these improvements can help address learning gaps (Hampton et al., 2020), deeper 

learning (Martinez & McGrath, 2014), digital citizenship (Chow & Jesness, 2012; Gleason & 

Gillern, 2018; Nelson, 2012), and students with learning disabilities (Belson et al., 2013; 

Kennedy et al., 2015; Ok & Bryant, 2016; Shin & Bryant, 2017). Many variables impact 

technology integrations in schools relating to infrastructure (Lamb & Weiner, 2021), information 

technology support staff (Claro et al., 2017; Hutchison & Reinking, 2011; Khlaif, 2018), district 

policies (Berrett et al., 2012) and instructional faculty (Carver, 2016; Grant et al., 2015; 
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Hutchison & Reinking, 2011; Vannatta & Bannister, 2009). While additional funding can 

address some of these variables, additional research is needed to address teachers' technology 

integration in classrooms. 

While technology provides many opportunities to students, it provides additional 

opportunities to teachers as they strive to lead students to content mastery (Belson et al., 2013; 

Dalby & Swann, 2019; Kennedy et al., 2015; Ok & Bryant, 2017; Shin & Bryant, 2017: 

Townsend 2017). Teachers have found ways to leverage technologies by enhancing formative 

assessments (Dalby & Swann, 2019; Townsend, 2017) and providing supplemental resources to 

students (Hwange et al., 2011; Marino & Beecher, 2010; O'Malley et al., 2013). Unfortunately, 

while these tools benefit teachers and students, teachers have reported many obstacles to 

integrating technologies, such as access, experience, and testing requirements.  

Despite its benefits, teachers or students may not have sufficient access to certain technologies 

(Kurt & Ciftci, 2012). For example, teachers may have limited access to technology at home 

compared to resources available at school (Purcell et al., 2013). Additionally, students may have 

limited access to broadband internet at home, limiting their ability to complete online 

assignments or collaborate with their peers (Hampton et al., 2020). Students may also not have 

resources at home, such as mobile devices or computers (Collins et al., 2016; Kaden, 2020). 

Another barrier to technology integration is teachers' prior preparation and experience with these 

tools.  

Teacher Technology Use Preparation 

There are many teacher preparation programs in the U.S. (Berliner & Laczko-Kerr, 2002; 

Darling-Hammond et al., 2005), but not all programs address teachers' prior technology use and 

effective technology integration (Koch et al., 2012). Teachers from all backgrounds and 
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educational institutions likely have very different experiences with instructional technologies 

(Hutchison & Woodward, 2018). These experiences can impact teachers' integration of 

technology due to their limited experiences (Koch et al., 2012). While technology experience is 

variable, one consistent area across all areas of instruction is the demands of testing on public 

school teachers (Ryan et al., 2017; Wang et al., 2014). 

Testing Demands on Technology Use 

Testing can impact technology integration by limiting access to instructional technology 

during online testing requirements (Wang et al., 2014). These examinations can also stress 

instructional faculty (Ryan et al., 2017). These stresses may limit teachers' implementation of 

different pedagogical approaches or new technologies, impacting their students' overall testing 

success (Davies & West, 2014). One-way districts and administrators have sought to help 

teachers balance instruction demands and technology integration is through advancing 

professional development. 

Technology Professional Development 

Professional development can effectively present teachers with new and innovative 

technologies and applications (Ertmer et al., 2012; Hutchison & Woodward, 2018). However, 

often these initiatives do not meet the demands instructors have for technology integration (Grant 

et al., 2015). While professional development can provide many great resources, professional 

development may not assist teachers in integrating and using technology for instruction 

(Hutchison & Reinking, 2011). Schools may also lack the staff necessary to implement specific 

technologies or the individuals to support teachers' efforts (Ertmer et al., 2012). Another factor 

that plays a role in technology integration relates to psychological factors. 
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Psychological Factors of Technology Integration 

The measurement of a teacher's skills, knowledge, thinking, and intelligence is sought to 

learn more about a teacher's cognitive abilities (Shavelson & Huang, 2003). Cognitive theory is 

grounded in the principle of sensemaking and how individuals process and apply new 

information (Choo, 2006; Dervin & Clark, 1987; Esen-Aygun, 2018; Weick, 1995). 

Sensemaking investigations deal with an individual's identity construction, prior experiences, 

environments, plausibility, and knowledge gaps (Weick, 1995). An extension of the cognitive 

framework (Spillane, 2000) is the attempt to understand how a teacher's non-cognitive processes 

impact their day-to-day practice.  

The study of non-cognitive factors, the evaluation of thinking and attitudes, has been 

applied to many studies relating to instruction (Cheng & Zamarro, 2018; Garcia, 2016; 

Humphries & Kosse, 2017; Klassen et al., 2018; Valley et al., 2018). Research on non-cognitive 

variables includes teachers' emotional stability, extraversion, openness to experience, 

agreeableness, and conscientiousness. Known as the Big Five Personality Traits or The Big Five 

(Chamorro-Premuzic & Furnham, 2009; Cherry, 2021; Payn et al., 2007; Zhang, 2003), research 

on these traits among teachers has led to new applications of non-cognitive studies into 

technology integration relating to a teachers' technology self-efficacy.    

Self-efficacy is grounded in the notion of beliefs (Abbitt, 2011; Banoglu et al., 2015). 

Teacher technology self-efficacy, by extension, is the notion that a teacher believes they can use 

technology for instruction (Chen, 2010; Fabelico & Afalla, 2020; Kent & Giles, 2018). Levels of 

technology integration are highly dependent upon a teacher's technology self-efficacy (Joo et al., 

2018). Other methods add even more information about non-cognitive decision-making 

processes relating to passion and perseverance.  
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Grit is an investigative method that quantifies an individual's levels of perseverance and 

passion for long-term goals (Duckworth et al., 2009). The application of grit relates to teacher 

effectiveness regarding retention (Robertson-Kraft & Duckworth, 2014) and student success 

(Duckworth et al., 2009; Kim & Shin, 2018; Yates et al., 2015), and teacher performance 

(Alhadabi & Karpinski, 2020). However, the research literature is scarce regarding teacher grit 

and technology integration compared to technology self-efficacy. Therefore, this study aimed to 

determine the relationships between teachers' technology integration, technology self-efficacy, 

and grit. Specifically, does accounting for grit aid in determining teacher levels of technology 

integration compared to previous methods of evaluating teachers' technology self-efficacy? 

Problem Statement 

           The amount of money spent on public education is in the hundreds of billions of dollars, 

and school districts are struggling to determine the best use of these funds. One of the most 

expensive items relates to integrating educational technologies. Research into teacher integration 

of technology shows a great deal of variability regarding how teachers integrate similar tools 

across states, districts, and individual schools. Teacher technology self-efficacy may be a 

predictor of teacher technology integration. Given the impact of teacher technology integration 

on their students, a question arises as to what additional parameters could impact teacher 

pedagogical practice. This study investigates the literature regarding technology integration into 

the curriculum and investigative approaches to understanding barriers to technology integration 

in P-12 schools. Results presented later in this study illustrate the relationship between grit and 

teacher levels of technology integration and the relationship between teachers' technology self-

efficacy and grit. The findings of this study will add to the literature regarding the application of 
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psychometric investigations into technology integration and the application of grit theory into the 

field of instructional practice.  

Research Questions 

 The following research questions guided this investigation to address collecting 

quantitative data and analytical processes:  

1. Is there a relationship between teacher grit and the type of technology integration 

applied by instructors for student work?  

2. Is there a relationship between teacher grit and the following characteristics:  

a) subject area 

b) years of instruction  

c) age 

d) gender 

e) level of education 

3. What is the effect of self-efficacy on levels of technology integration, after controlling 

for grit?  

4. What is the effect of grit on levels of technology integration, after controlling for self-

efficacy?  

5. What is the effect of grit on overall technology integration, after controlling for self-

efficacy?  

Significance to the Field 

           The findings of this investigation will help determine the viability of grit as a factor in 

teacher integration of educational technology. Previous studies have found that other non-

cognitive measures have already been shown to be predictors of teacher levels of technology 
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integration, such as self-efficacy (Abbitt, 2011). This study will add to the literature on diverse 

ways to determine potential hurdles to overcome when evaluating technology integration barriers 

in public P-12 schools. Additionally, the findings of this investigation will provide data to 

provide additional support to instructors by districts and individual schools.  

           Studies have shown that grit may not be a permanent non-cognitive trait, and character-

building and interventions can address grit (Alan et al., 2019). By determining how grit 

correlates with technology integration, schools may be able to provide additional support to 

address grit characteristics. This study adds to the literature in a way that can help 

administrations better prepare their faculty and improve upon technology investments in their 

schools. 

           Research on grit as a variable in education has primarily focused on improving student 

performance and is limited regarding teacher effectiveness, especially technology integration 

(Aparicio et al., 2017). Some researchers have scrutinized grit as a domain-based metric and 

suggested that grit applications within educational settings are limited and unreliable (Credé, et 

al., 2017). This investigation uses an established predictor variable for technology integration, 

technology self-efficacy, to determine if grit is a comparable or improved predictor of 

technology integration.  

Methods Overview 

           There was limited research on grit and technology integration in public P-12 schools; 

therefore, this study was exploratory. Variables for this study were levels of teacher technology 

integration, teacher technology self-efficacy, and teacher grit. Additional variables investigated 

related to other areas of correlation between teacher demographic information and grit, such as 

subject area, years of instruction, age, gender, and level of education. A quantitative approach 
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was applied to investigate the relationship between variables. A hierarchical linear regression 

model (HLRM) provided analytical parameters. 

Sampling Framework 

There are 115 school districts in the state of North Carolina. From all these districts, one 

rural school district was chosen. Approval was acquired from the district's superintendent to 

administer surveys across three traditional high schools in the school district. Other schools in 

the district listed as non-traditional public schools did not meet the requirements for this 

investigation. This district was representative of a rural school district in North Carolina. Each 

school that participated in the study had consistent technology policies and access to technology 

available from the district. There were 200 teachers surveyed for this study. 

           Grit was considered a predictor variable for technology integration using HLRM. 

Additional variables, including technology self-efficacy, were added to determine their possible 

relationship with grit and technology integration. Statistical correlation analyses determined the 

correlations between other variables and technology integration. Additional analyses determined 

differences between variables. 

Participants 

Teachers from 3 high schools in a rural school district in North Carolina during the 2021 

- 2022 academic year participated in this study. All teachers are full-time instructional faculty. 

Teachers who were not considered full-time faculty did not participate, such as substitute 

teachers or part-time instructional faculty. Teachers responded to an email inviting them to 

participate in the study.        
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Data Collection 

Data collection occurred in multiple steps. Survey data was collected from each teacher 

in three high schools in a rural school district in North Carolina. The survey collected gender, 

age, years of instruction, courses taught, perceived levels of technology integration, technology 

self-efficacy, and grit data. Data were then analyzed using Exploratory Factor analysis (EFA), 

Pearson correlation analysis, and the HLRM approach.  

Data Analysis  

I conducted statistical analysis on the quantitative data gathered from full-time instructors 

at the district's three traditional high schools. I used SPSS statistical software to analyze the data. 

To analyze correlations, I used several steps. Correlations were investigated between variables to 

determine any statistically significant relationships. These relationships were determined based 

on statistical analysis protocols relating to correlation coefficients and R-squared analysis. Any 

variable which did not exhibit significant correlations was not significant. I also considered 

relationships between independent variables to improve any shifts in variability resulting from 

significant correlation.  

In the second step of the analysis, I used HLRM by predicting the level of teacher-

perceived technology integration by grit, technology self-efficacy, and additional demographic 

information. Again, significant changes in R-squared values indicated variables that were 

correlated with the dependent variable of technology integration. These analyses determined how 

technology integration may be correlated with self-efficacy, grit, and other variables.  

Delimitations 

I selected sites for this study based on a sample that would be characteristic of other rural 

school districts throughout North Carolina. Rural school districts make up most school districts 
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in North Carolina, with 87 of the 115 school districts classified as rural (North Carolina Rural 

Center, n.d.). Therefore, while this study may inform administrators and school policymakers of 

the benefits of psychometrics for investigating educational technology implementation, 

significant consideration should be made before making broad generalizations regarding the 

findings of this investigation.   

This study utilized secondary schools for this investigation to limit any additional 

variable relating to vastly different ages of students. Considering the differences in pedagogical 

decisions because of the spectrum of P-12 courses would have added a broader component to 

this investigation that went beyond the scope of the research questions. Additionally, other non-

traditional high schools in the district would have added a level 2 variable to this investigation 

and required additional factors to the HLRM. Therefore, administrators and policymakers should 

consider all variables before applying the results of this study to any non-traditional, P-12 public 

institution.  

Lastly, I used HLRM for this investigation to determine how adding grit and self-efficacy 

to different statical models improved the predictability of each variable on technology 

integration. Further investigations into the reasons for teachers' differences in technology self-

efficacy relating to prior experiences, teacher preparation programs, or technology perspectives 

would invoke the use of qualitative research protocols. While the research literature could benefit 

from this qualitative investigation, an established understanding of the relationship between grit, 

self-efficacy, and technology integration variables must be established. This exploratory 

investigation was necessary due to the limited applications of grit in technology integration 

studies in educational settings. 
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Key Terms 

• Cognitive Measures - measurement of an individual's cognitive abilities such as domain-

specific knowledge, verbal skills, thinking, or intelligence (Shavelson & Huang, 2003) 

• Cognitive framework - sensemaking relating to policy mandates by the interpretation of 

policy signals, situations, and an individual's prior knowledge and beliefs (Spillane, 

2002) 

• Grit - A quantitative measurement of perseverance and passion for long-term goals 

(Duckworth et al., 2007).  

• Instructional Technology - Educational use of hardware, software, networks, and online 

tools (Wells, 2010). 

• Non-cognitive measures measure an individual's motivation, personality, attitudes, or 

beliefs (ACT, 2014; Bandura, 2014).  

• Organizational Sensemaking - The methods leaders use when making decisions based 

upon gaps in their existing cognitive structure (Weick, 1995).  

• Psychometrics - the practice of quantifiably determining processes relating to cognitive 

abilities, personality traits, and social attitudes (Mitchell, 2008) 

• Rural - areas that do not lie within an urbanized area (>50,000 people) or urbanized 

cluster population (>2,500 people) (National Center for Education Statistics (NCES), 

n.d.)   

• Technology Self-efficacy - Teachers' beliefs about the potential to use technology in their 

instructional practice (Abbitt, 2011; Bandura, 2006). 
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Summary 

           Significant investments are being made in public education institutions annually, 

especially related to educational technologies. These technologies benefit teachers and students, 

yet many barriers exist to effectively integrating these tools for educators. While there are many 

investigative tools to mitigate technology integration by instructional staff, these techniques may 

not be effective because of teachers' non-cognitive traits relating to self-efficacy and grit. 

Teacher grit impacts teacher job performance and retention, but there is limited information in 

previous studies regarding the application of grit to technology integration. In the following 

chapters, I will present a thorough investigation of the research literature, a detailed description 

of the research methods and results, and a discussion relating to the conclusions of this study and 

its implications.  
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CHAPTER 2 

LITERATURE REVIEW 

 Educational researchers have concluded that technology is vital for teaching and learning 

in P-12 education environments (Chishom et al., 2002; Hutchison & Reinking, 2011, Kent & 

Giles, 2017). However, students report not feeling satisfied with how their instructors use 

technology in class and concomitantly express a desire to use more technology in their 

coursework (Chishom et al., 2002; Kahveci, 2010). Similarly, teachers report not feeling 

prepared with the skills required to teach students with technology (Dalby & Swan, 2019; 

Hutchison & Reinking, 2011). The absence of technology use is due in part to the lack of teacher 

professional development opportunities (Claro et al., 2017; Hutchison & Reinking, 2011), 

scarcity of access to technology (Delgado et al., 2015; Hutchison & Reinking, 2011; Reinhart & 

Banister, 2009), shortage of administrative support (Claro et al., 2017; Hutchison & Reinking, 

2011; Khlaif, 2018), and low teacher technology self-efficacy (Banoglu et al., 2015; Hutchison 

& Reinking, 2011; Kent & Giles, 2017; Reinhart & Banister, 2009). To better understand the 

issues behind these reasons and provide a foundation upon which to frame this study, this chapter 

summarizes literature relating to teacher use of technology in P-12 schools and frameworks that 

allow researchers to understand issues relating to technology integration. 

This chapter will also review research within the cognitive and non-cognitive research 

paradigms, examining their tenets and presenting them as an approach to address the teacher 

integration of technology. Finally, because this study takes place during the COVID-19 

pandemic of 2020-2022, I review literature on the impact of history as an internal validity threat 

to technology integration in educational settings. 
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Literature Review Methodology 

 I selected literature for review using Machi and McEvoy's (2016) literature review 

process protocol. First, I conducted electronic literature searches using EBSCO, JSTOR, Google 

Scholar, and the University of Kentucky library catalog. Second, full-text articles were accessed 

based on reviewing abstracts. Third, I surveyed each article and critiqued the methods for each 

investigation (i.e., participants, instruments, frameworks), their findings, and implications. The 

top-level search terms were educational technology integration, grit, self-efficacy, and 

phenomenological events in P-12 education. Additional search terms were cognitive and non-

cognitive factors, organizational leadership, technology use, grit, teacher grit, teacher mindset, 

and technology perceptions. Finally, after reviewing the abstracts of candidate pieces, I selected 

full-text articles and subjected them to critique their methods, findings, and implications. All 

selections were stored in the referencing software Mendeley and cataloged by keywords, 

methods, findings, and population in a spreadsheet using the online spreadsheet application 

Google Sheets by applicable keywords, methods, findings, and populations.  

Chapter Structure 

 I separated this chapter into the following sections: technology in public P-12 schools 

(technology impacts on student learning, technology impacts on teacher practice, enhancement 

of formative assessment, supporting students with learning disabilities, remediation, deeper 

learning, and digital citizenship), barriers to technology integration (access, experience, policies, 

professional development, and self-efficacy), noncognitive and cognitive measurement 

techniques (Weick’s theoretical framework, the cognitive frame), and non-cognitive measures 

(big five personality traits and grit), phenomenological investigations of technology integration, 

and gaps in the literature. This chapter structure aims to establish the role of technology in 



  

 

 

18 

instructional practice, the barriers teachers face regarding integrating new technologies, and how 

researchers investigate new methods and gain insights to improve the techniques used for 

technology integration in schools.  

Technology in Public P-12 Schools 

Student and teacher use of educational technology applications and devices has grown 

immensely in the last fifty years, from calculators in the 1970s and desktop computers in the 

1980s (Bigum, 2012) to the personal cell phones and tablets seen in the 21st century (Bigum, 

2012; Khlaif, 2018). With the deployment of more computers in society in the late 20th century 

came the necessity for more computers in P-12 classrooms (Bigum, 2012). As of 2017, the 

United States invested billions of dollars in educational technologies (Morrison et al., 2019). As 

a result, over 40% of school districts have reported having one device per student (i.e., 1-to-1 

program) (Cavanagh, 2018). In addition, innovative P-12 institutions have greater availability of 

devices (Bigum, 2012; Khlaif, 2018), which has led to increased financial support for these 

technologies (Morrison et al., 2019) and new requirements for teachers regarding their use of 

technology in the classroom.  

Wearable technologies (i.e., smartwatches, glasses, and headphones), interactive 

whiteboards, tablets (Bernstein, 2019), mobile devices (Khlaif, 2018), and advanced web 

applications (Sadaf et al., 2013) are becoming a requirement for teachers to learn. Within these 

resources exist many computer applications for teachers to use and learn; keeping up with the 

use and integration of such tools can be overwhelming (Morrison et al., 2019). Some school 

systems require teachers to use technology in instruction and assess teachers' performance on 

their use of technology as a part of their annual performance reviews (Khlaif, 2018). Institutional 

support for using technologies influences teachers' attitudes (Khlaif, 2018). Many teachers do not 
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have a voice regarding purchasing and allocating new devices in their schools because they are 

not involved in the decision-making process for new technologies or in leadership positions 

(Morrison et al., 2019). New technologies purchased by school leadership are based heavily on 

the potential these devices hold for student learning (Cai et al., 2019; Chou et al., 2012; Rau et 

al., 2008; Skillen, 2015). In the following section, I explain the impacts of technology on student 

learning, teacher practice, assessments, individuals with learning disabilities, digital citizenship, 

and deeper learning.   

Technology Impacts on Student Learning 

Technology has the potential to improve student engagement, digital literacy, digital 

citizenship (Chou et al., 2012), collaboration, cognitive processes (Skillen, 2015), achievement 

(Cai et al., 2019; Chen & Howard, 2010; Shin et al., 2012), and external motivation (Rau et al., 

2008). Students have reported an increase in efficiency of learning, diverse opportunities for 

understanding course content material, preparation for their future, and higher motivation levels 

when using technology (Li, 2007). In addition, increased cell phone usage by 166 high school 

graduates in their courses improved collaboration, peer tutoring, assignment submission, 

educational activities, teacher feedback, and general learning tool application use (Humble-

Thaden, 2011). The use of technologies in schools has also resulted in increased quantitative 

measurements of student learning, such as augmented reality to improve learning mathematics 

(Cai et al., 2019), gaming to improve students' elementary mathematics skills (Shin et al., 2012) 

and simulations to improve scientific content knowledge (Chen & Howard, 2010). Based on the 

research on student learning with technology, instructors have sought to implement technology 

in their classrooms, resulting in positive impacts on their teaching practices. Improvements in 
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teaching have led to many investigations into how technology has impacted the role of 

instructional faculty in P-12 institutions. 

Technology Impacts on Teacher Practice 

Teachers report that technology benefits instruction (Carver, 2016; Grant et al., 2015; 

Hutchison & Reinking, 2011; Vannatta & Bannister, 2009). In a survey of 1,037 teachers who 

participated in a technology empowerment program, technology provided teachers with 

increased student engagement, student excitement, student accelerated learning, and student 

computer proficiency (Mundy et al., 2012). In a study of nationwide literacy instructors, 1,441 

teachers reported technology as beneficial for instruction and a supplemental resource for 

instructional practice (Hutchison & Reinking, 2011). Instructors report that learning new 

technologies is essential (Vannatta & Banister, 2009), and instructors have found many different 

uses for new technologies. Teachers have reported using technology to display documents, 

present material, perform research, replace in-class materials, tutor students, read, administer 

tests, write, and enhance their instructional environment (Hutchison & Reinking, 2011). One of 

the most crucial jobs of an educator when using technology is making sure students are learning 

content presented in the classroom and can show content mastery using formative assessments 

(Belson et al., 2013; Dalby & Swann, 2019, Kennedy et al., 2015; Ok & Bryant, 2017; Shin & 

Bryant, 2017: Townsend 2017). 

Enhancement of Formative Assessments  

Technology has improved the way educators evaluate student work (Dalby & Swann, 

2019; Townsend, 2017). One example of such assessment is the application of tablet hardware, 

wherein iPads for mathematics instruction allowed for increased assessment and feedback 

(Dalby & Swann, 2019). In this case, software was adaptive to students' responses, thereby 
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increasing the teachers' instructional capacity to assist diverse student populations (Dalby & 

Swann, 2019). Online software has also provided teachers and students with mechanisms that 

allow real-time feedback and increased opportunities for peer-to-peer collaboration (Townsend, 

2017). The International Society of Technology in Education (2020) now recommends using 

technology to make more informed, data-driven decisions. Once teachers better understand 

student performance, they can begin to address specific student needs, such as students with 

learning disabilities.   

Supporting Students with Learning Disabilities  

Technology can address specific instructional practices to remediate students or address 

learning goals for students with specific learning disabilities (Belson et al., 2013; Kennedy et al., 

2015; Ok & Bryant, 2016; Shin & Bryant, 2017). The technologies used to address student-

specific learning disabilities include iPads (Ok & Bryant, 2016), interactive computer 

applications (Shin & Bryant, 2017), podcasts (Kennedy et al., 2015), and digital notetaking 

technology (Belson et al., 2013). Technology implementation assists in the learning processes for 

students with mathematics learning disabilities (Ok & Bryant, 2016; Shin & Bryant, 2017), 

reading disabilities (Kennedy et al., 2015), and writing disabilities (Belson et al., 2013). 

Examples of gains by students with learning disabilities using technology include gains in 

vocabulary performance (Kennedy et al., 2015), improved quality of the content (Belson, 

Hartmann, & Sherman, 2013), improvements in Common Core State Standards for Mathematics 

(Shin & Bryant, 2017), and the ability to improve recall mathematical operations (Ok & Bryant, 

2016). Technology not only provides new instructional options for students with learning 

disabilities but also for addressing students who require additional instruction in the form of 

remediation. Remediation is a technique used to address specific areas in students' learning 
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outcomes when they are not meeting necessary course standards (Marino & Beecher, 2010). 

Technology has provided teachers with a resource to help students deficient in specific subject 

areas or lack understanding of foundational concepts required to advance their education 

(Bartow, 2014; Hoyt & Sorensen, 2001; Marion & Beecher, 2010).  

Remediation  

Many educational topics require teachers to reteach concepts to students, especially in 

content areas that are strong predictors of college success (Hoyt & Sorensen, 2001). For 

example, colleges evaluate students' math and English scores (i.e., reading and writing) to 

determine how successful students may be in college courses and whether students will need 

remedial courses upon entering college (Hoyt & Sorensen, 2001). Technology has been 

beneficial in addressing specific student remedial needs and reteaching core concepts (Marino & 

Beecher, 2010). For example, researchers investigated five teachers in a secondary education 

setting to determine how social media impacted their teaching practices to engage their students 

(Bartow, 2014). Teachers who used social media reported that technology helped students push 

their knowledge beyond the information presented in the classroom (Bartow, 2014). Other 

potential technologies used for remediation, such as mobile devices (Hwang, Wu, & Ke, 2011), 

video games (Marino & Beecher, 2010), tablets (O'Malley, Lewis & Donehower, 2013), and 

wearable technologies have provided unique opportunities to assist teachers in achieving specific 

learning outcomes for their students. While technologies help address specific learning 

outcomes, these tools also have the potential to push student learning beyond the typical 

classroom curriculum.  
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Deeper Learning 

Deeper learning refers to teachers' extension of classroom content to contribute to 

students' higher levels of creativity and understanding (Alexander et al., 2016). Technology 

provides many opportunities for deeper learning (Mcleod & Graber, 2018). For example, 

teachers who apply more profound learning concepts with technology integration can produce 

students who are collaborative problem-solvers, self-motivated (Martinez & McGrath, 2014), 

and have a deeper understanding and responsibility for their learning (Turvey, 2006). For 

example, in an investigation of eight schools, researchers found that teachers who promoted 

deeper learning with technology collaborated more often, conducted more self-directed work, 

had more relevant course curricula, and extended learning beyond the school walls (Martinez & 

McGrath, 2014). While many examples exist of teachers applying deeper-learning principles 

(Alexander et al., 2016; Martinez & McGrath, 2014), most schools fail to use technologies to 

transform learning for students and inspire deeper-learning processes (Mcleod & Graber, 2019).  

 New protocols for deeper learning using technologies in classrooms call for teachers and 

administrators to investigate authentic student work and agency and personalization and the 

infusion of technology in classrooms (Mcleod & Graber, 2019). When investigating innovative 

schools’ use of technology for deeper learning, researchers found technology as a resource 

instead of a distraction (Martinez & McGrath, 2014). Additionally, teachers and students used 

various innovative software and hardware programs to collaborate and connect to better track 

students' development (Martinez & McGrath, 2014). Finally, teachers were active on social 

media, and there was a healthy understanding of the potential pitfalls of technology and how 

students could use it effectively for deeper learning (Martinez & McGrath, 2014). Not only can 
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technology inspire deeper learning, but it can also address students’ identities when interacting 

with others online.  

Digital Citizenship 

There are many different perspectives on adequately teaching students how to conduct 

themselves online or using digital tools (Jones & Mitchell, 2016). Digital citizens "recognize the 

rights, responsibilities, and opportunities of living, learning, and working in an interconnected 

digital world, and they act and model in ways that are safe, legal, and ethical" (International 

Society of Technology in Education (ISTE), 2016, p.1). Researchers have proposed developing 

students as strong digital citizens by utilizing social media (Gleason & Gillern, 2018), one-to-one 

iPad integration (Chou & Jesness, 2012), and bringing your device programs (Nelson, 2012). 

However, the integration of digital citizenship practices has many barriers due to a lack of 

access, time, support, knowledge, ability, and motivation (Hutchison & Reinking, 2011; 

Vannatta & Banister, 2009). In the following discussion, I will present how researchers have 

investigated these barriers to technology integration.  

Barriers to Technology Integration for Instructors 

When educators adhere to widely accepted standards for technology integration in P-12 

schools, they can encourage students to design, collaborate, and use technology for higher-order 

thinking processes (ISTE, 2017). However, this type of integration is not pervasive (Delgado et 

al., 2015; Sawyer, 2017). More typically, teachers use technology for simple applications such as 

checking email, peer-to-peer communication, display of presentation slides, or assessment of 

student work (Hutchison & Reinking, 2011). The following sections focus on factors limiting 

technology use by P-12 instructors, such as access, experience, professional development, and 

technology self-efficacy.  
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Access  

Technology access has grown tremendously for teachers in P-12 schools (Hutchison & 

Reinking, 2011) due to additional funding and resources. However, many teachers report not 

having access to technology tools for instruction, such as laptops and digital projectors for 

students and teachers (Hutchison & Reinking, 2011). With the lack of access to student devices, 

some teachers have relied on students' devices to access programs and applications (Sangani, 

2013). However, school district protocols may limit the use of personal devices for students 

while on school grounds (Grant et al., 2015). School internet use protocols also limit many 

opportunities for teachers to take advantage of specific programs due to concerns about students' 

inappropriate use (Hutchison & Reinking, 2011). Even if students have access to their devices 

and programs, many teachers may not feel trained to use these devices or have the experience to 

use them effectively (Khlaif, 2018). Teacher experience brings about another specific variable 

requiring special consideration regarding where and how teachers and their students access 

specific technologies in varying locations. 

 At-School vs. At-Home vs. Parking Lot. As a result of the 2020 COVID-19 global 

Coronavirus pandemic, over 93% of children's school instruction was via distance learning in 

2020 (McElrath, 2020). In the Fall of 2020, over half of U.S. elementary and high school 

students continued to attend school virtually (Harris, Ziedan, & Hassig, 2021). Of the 52 million 

households with children in the United States, 4.4 million households lack consistent computer 

access, and 3.7 million lack internet access (U.S. Census Bureau, 2020). In a study of 3,258 

students from 15 Michigan school districts, researchers found that students who did not have 

internet access were less likely to express the intention of completing a college or university 

degree (Hampton et al., 2020). These students also reported a lower range of digital skills, 
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completion of homework assignments, and grade point average (Hampton et al., 2020). Students 

with cell phones had even more significant gaps in performance than students with internet 

access due to small screens, access to different features, and reliance on data caps (Fernandez et 

al., 2020; Hampton et al., 2020). Many large technology companies like Google and Amazon 

have enacted new laptop loaner programs and mobile wireless hotspots on school buses for 

students to access the internet in rural communities (Amore, 2020; Romano & Childress; 2020; 

Johnson, 2020). With a change in students' access to technology and learning environments also 

comes a shift in how teachers should approach their instructional practice. Researchers have 

found that providing access to online instruction is insufficient to address equitable educational 

opportunities for students from all socioeconomic backgrounds (Kaden, 2020). Instructors must 

continue to be aware of how to diversify their online instructional practice to address barriers 

regarding students' access to technology and socioeconomic factors. 

 Socio-economic. A barrier to technology access is its associated costs (Collins et al., 

2016; Kurt & Ciftci, 2012). Students from lower socioeconomic levels have less access to 

technology weekly (Collins et al., 2016). Additionally, children with parents of a higher 

socioeconomic status utilized the internet differently from students from lower socioeconomic 

status by accessing fewer social-networking sites and fewer online activities (Collins et al., 

2016). Considering that students' socioeconomic status is just one issue affecting technology use 

in P-12 schools, teachers' socioeconomic status affects integration as well (Kurt & Ciftci, 2012). 

In an investigation of 60 elementary school teachers and their perspectives on technology 

integration, teachers reported not having enough money to purchase additional technologies 

(Kurt & Cliftci, 2012). According to the NC DPI, incoming certified school teachers can expect a 

starting salary of $35,000 per /year as a starting teacher in a P-12 school in 2020-2021 (North 
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Carolina Department of Public Instruction, 2021). For a single adult living in North Carolina 

with no children, the living wage is approximately $30,617 a year (Glasmeier, 2021). Based on 

this data, investigating the literature regarding teacher and student experience with technology is 

necessary to better establish a baseline for barriers relating to technology integration. 

Teacher Experience 

Teacher background and applications of technology for instruction can vary between 

instructors (Hutchison & Woodward, 2018) based on: teacher preparation programs (Abbitt, 

2011), teachers' prior use of technology (Khlaif, 2018), and teachers' personal use of technology 

(Li, 2007). Enhancing preservice teachers' knowledge level of technology was determined to 

positively impact teachers' feelings towards integrating new technologies into their courses 

(Abbitt, 2011). In addition, teachers' previous experiences with tablets impact whether teachers 

integrated available tablet technologies into their courses (Khlaif, 2018). Lastly, teachers who 

use technology in their personal lives tend to have positive views on using technology for 

instruction (Li, 2007). While teachers may have positive views on using technology for 

instruction, in the next section I discuss how demands to comply with standardized testing 

policies can limit their ability to integrate new technologies effectively.  

Testing Policies 

Teachers have reported having limited access to technological tools in their institutions 

due to the demands of standardized online testing protocols (Wang et al., 2014). Using school 

technologies for standardized testing takes away from the ability of teachers and students to use 

them (Ertmer et al., 2012). Additionally, the time required to implement new technologies takes 

away from teachers' ability to prepare their students for testing (Cifuentes et al., 2011). 

According to proficient teachers in technology use, standardized testing is a significant barrier to 
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technology integration (Ertmer et al., 2012). One method used to address the perceived barriers 

to technology associated with integrating technology in the classroom is advancing professional 

development opportunities for teachers (Ertmer et al., 2012). The following section will discuss 

professional development to establish how researchers have shown its impacts on technology 

integration.  

Teacher Professional Development 

One of the many strategies used to improve technology integration by teachers is by 

providing them professional development on the use of technology (Ertmer et al., 2012; 

Hutchison & Woodward, 2018). Hutchison and Woodward (2018) evaluated professional 

development techniques in their research on how teachers felt about integrating Chromebooks 

into their classrooms. Hutchison and Woodward (2018) utilized a mixed-method study approach 

to determine thirty-three teachers’ changes in perceptions based on professional development 

initiatives in their school district. Sustained professional development initiatives improve 

teachers’ confidence when using technology (Hutchison & Woodward, 2018). Researchers also 

found that one of the most significant reasons for the lack of technology implementation is a lack 

of professional development (Ertmer et al., 2012). Teachers recognized as quality technology 

integration instructors credit a large part of their development to quality training and professional 

development (Ertmer et al., 2012).  While professional development has many potential benefits 

as an effective method to improve integration efforts, opportunities are not always available to 

teachers.  

Grant et al. (2015) investigated how nine teachers used mobile devices for instruction and 

determined themes relating to professional development regarding teachers' integration. 

Professional development is rare regarding mobile device integration, and many teachers 
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investigate learning opportunities independently (Grant et at., 2015). Some professional 

development is insufficient at meeting teachers' technology needs (Grant et al., 2015). 

Hutchison and Reinking (2011) surveyed 1,441 literacy teachers across the United States. 

Teachers reported professional development opportunities as insufficient and not appropriately 

focused on their integration of technology. Teachers further reported professional development 

as limited to technology tools only and lacking pedagogical applications (Hutchison & Reinking, 

2011). Based on these research findings, there are many benefits to professional development for 

teachers' technology integration. However, some professional development may not be as 

effective as other training opportunities, and teachers may have to rely on their background in 

technology. Therefore, one additional consideration relating to teachers' technology integration is 

teachers' background with technology and whether they feel confident using technology for 

instruction.   

Teacher Self-efficacy 

Technology self-efficacy is one's belief in their perceived potential to use technology 

(Banoglu et al., 2015). Teacher technology self-efficacy is a teacher's belief in their potential to 

use technology in their instructional practice (Abbitt, 2011). An investigation of 45 teachers 

found that knowledge of pedagogical approaches using technology improved teachers' 

technology self-efficacy (Abbitt, 2011). In the following sections, I will discuss how technology 

self-efficacy impacts technology integration and how to further evaluate factors that impact 

technology integration.  

 Teachers' technology self-efficacy is essential for technology integration (Chen, 2010; 

Kent & Giles, 2018). Technology self-efficacy impacts teachers' intention to use technology (Joo 

et al., 2018) and teachers' technology implementation (Kent & Giles, 2018). In a study of 64 
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preservice teachers, 91% of respondents felt capable of using technology and incorporating 

technology into their instruction (Kent & Giles, 2018). Researchers have stressed the need for 

further research into factors impacting technology self-efficacy and integration (Kent & Giles, 

2018). One investigative technique to further understand teachers' self-efficacy is grit 

(Robertson-Kraft & Duckworth, 2014) which can be applied as a predictor of success 

(Duckworth & Quinn, 2009). Grit provides opportunities for educational researchers to explore 

non-cognitive measurement techniques and their applications and extensibility in other research 

fields. Understanding the background surrounding cognitive and non-cognitive techniques within 

the literature allows for the further development of grit as a measurement technique. 

Non-cognitive vs. Cognitive Measurement Techniques 

 Cognitive skills are those associated with specific conscious abilities, such as thinking, 

processing, and memorizing information (ACT, 2014). On the other hand, non-cognitive skills 

require little to no conscious effort, such as motivation, personality, and attitude (ACT, 2014, 

Bandura, 2012). The applications of cognitive measures to the education literature will be 

discussed in the following sections, followed by a discussion of non-cognitive measures and the 

extension of these methods into the notion of grit. 

Cognitive Measures 

The broad principle of cognitive measures is the measurement of an individual's 

cognitive abilities, such as domain-specific knowledge, verbal skills, thinking, or intelligence 

(Shavelson & Huang, 2003). Teachers' cognitive skills impact student performance (Hanushek et 

al., 2014). For example, researchers found that variations in teachers' cognitive skills directly 

impacted student performance in 31 countries (Hanushek et al., 2014). Other investigations of 

teachers' cognitive skills by cognitive measures have investigated the impacts of teachers' 
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incoming grade point average (GPA) on student achievement (Gronqvist & Vlachos, 2016), the 

ability of teachers to find alternative strategies for individual students' needs (cognitive 

flexibility) (Esen-Aygun, 2018), and non-verbal reasoning skills (cognitive ability) (Baier et al., 

2019). The following section aims to outline the development of cognitive theory and the overall 

processes governing sensemaking strategies (Weick, 1995). The following section will present 

several key ideas to discuss cognitive measures. In the first section, I will discuss the framework 

of organizational sensemaking and its tenets (Weick, 1995). Next, I will use this theory to 

introduce the application of sensemaking within policy implementation, known as the cognitive 

framework (Spillane et al., 2002). Finally, I will compare sensemaking and the cognitive 

framework and their differences. From this comparison, I will highlight the need for 

investigating technology implementation using a non-cognitive measures approach.   

Weick’s Theoretical Framework of Organizational Sensemaking. Weick (1995) 

established a framework for organizational sensemaking. According to organizational 

sensemaking theory, leaders make sense of new situations based on a gap in their existing 

cognitive structure (Choo, 2006; Dervin & Clark, 1987; Weick, 1995). Therefore, it is crucial to 

identify how organizational members and leaders make sense of new information as it could 

affect organizational structure, goals, and future endeavors (Choo, 2006). Furthermore, Weick 

(1995) postulated that sensemaking results from the interchanging of belief-driven and action-

driven processes. Therefore, it is essential to identify how beliefs and actions develop to obtain 

collective action (Weick, 1995). There are seven fundamental principles relating to 

organizational sensemaking: Identity construction, retrospective, enactive of sensible 

environments, social, ongoing, extracted by cues, driven by plausibility, and gaps in knowledge 
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(Weick, 1995). These principles result from constant processes of social interactions, bounded by 

life experiences and moments of meaning (Choo, 2006).  

Identity construction. Individuals base their notions of self, based on how others see 

them (Weick, 1995). When evaluating individual sensemaking in organizations, researchers 

investigate the balance of a myriad of selves. "The sensemaker is himself or herself an ongoing 

puzzle undergoing continual redefinition, coincident with presenting some self to others and 

trying to decide which self is appropriate" (Weik, 1995, p. 20). The impact of self-identification 

on sensemaking develops based on how individuals interpret situations and how those 

interpretations impact their sense of self-worth.    

Retrospective. Sensemaking occurs only after a situation or decision has been presented 

(Weick, 1995). Individuals make sense by reflecting on their prior experiences and applying 

them to new situations (Weick, 1995). When making decisions in organizations, individuals 

work to reflectively determine how new approaches fit within the history and structure of the 

organization (Weick, 1995). The retrospective process occurs until a feeling of satisfaction is 

achieved based on prior experiences (Weick, 1995). 

Enactive of Sensible Environments, Social, and Ongoing. When individuals decide or 

make decisions, they place constraints on themselves by enactment (Weick, 1995). Through 

enactment, individuals establish the environments they will face and work in (Weick, 1995). The 

decision to act is not independent of social constructs (Weick, 1995). Sensemaking is contingent 

upon the conduct of others (Weick, 1995). The action process within social constructs never 

begins but is always in the process of continual flow between new information and reflection on 

the past (Weick, 1995). 
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Extracted by Cues and Driven by Plausibility. To make sense of new information, 

individuals utilize their existing knowledge base. Connections involve using cues. Cues are 

"seeds from which people develop a larger sense of what may be occurring" (Weick, 1995, p. 

50). Based on extracted cues, there must be a sense of plausibility when establishing how to 

proceed. Plausibility, rather than accuracy, drive people to action (Weick, 1995). Individuals 

need enough information to move forward, and while accuracy is ideal, it does not dictate 

sensemaking (Weick, 1995). 

Gaps in knowledge. Three central questions illuminate the sensemaking process relating 

to how organizations overcome their knowledge gap, "What in your situation is stopping you? 

What confusion do you have? What kind of help do you hope to get" (Dervin & Clark, 1987, p. 

25). Comparing the works of Dervin and Clark (1987) and Weick (1995) led to new insights into 

organizational sensemaking (Choo, 2006), as well as methods for evaluating how individuals in 

organizations make decisions, which will be discussed in the following section. 

Methodological Approaches to Organizational Sensemaking. Weick's (1995) work has 

applied to many research studies on sensemaking (Anuar, 2013; Barrera, 2013, Carraway & 

Young, 2015; Coburn, 2005; DeMatthews, 2012; Evans, 2007; Ikemoto, 2007; Ingle, et al., 

2011; Janger, 2006; Schubart, 2021; Spillane, 1997; Spillane, 2000; Weick et al., 2005).  

Investigations of organizational sensemaking have uncovered how organizations establish 

collective sensemaking for meeting organizational goals. The methods of investigating 

organizational sensemaking include observations, interviews, and artifacts to indicate 

sensemaking (Janger, 2006; Weicks, 1995). These methodological approaches have been utilized 

in many instances to determine elements of organizational sensemaking within the organizational 

literature. 
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A study investigating the restructuring of the Danish toy company, Lego, addressed how 

middle managers make sense of new change initiatives (Lüscher & Lewis, 2008). The 

researchers used focus groups to ascertain perceptions of frustration within middle managers 

about change initiatives. More recent studies have utilized field interviews to understand the 

sensemaking of agencies responsible for producing offshore hydrocarbons (Busby & Collins, 

2014). According to the findings of Busby and Collins (2014), individuals within organizations 

make inferences regarding risk assessment based on their prior experiences and knowledge. 

Within the decision-making process is the difference between collective and individual 

sensemaking. 

Collective and Individual Sensemaking. When organizational leaders experience a gap 

in their understanding, they must attempt to make sense of new information and its fit within 

their current knowledge (Choo, 2006; Dervin & Clark, 1987; Weick, 1995). Members of an 

organization have different approaches for interpreting external stimuli, impacting how 

organizations function (Choo, 2006). Collective sensemaking results from individual and 

organizational members sharing their beliefs for collective action (Weick, 1995). In a similar 

approach, Spillane et al. (2002) describe individual sensemaking as "the active attempt to bring 

one's past organization of knowledge and beliefs to bear in the construction of meaning from 

present stimuli" (p. 394). The following section will highlight the application of sensemaking 

into the cognitive framework regarding policy implementation decisions (Spillane et al., 2002). 

The Cognitive Frame. The Cognitive Frame is an investigative approach exploring how 

educational programs impact educator responses (Spillane, 2000). The cognitive framework 

establishes how to identify and understand how implementation agents shape their knowledge 

developed during the implementation process of new education policies (Spillane, 2002). 
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Spillane (2000) developed the cognitive framework by drawing upon empirical and theoretical 

works in sensemaking and cognition to establish an investigative protocol to research policy 

implementation. The following section will outline the background of this framework and how 

researchers have applied this framework in educational organizations.  

Individual people make cognitive connections through the process of schemas (Spillane 

et al., 2002). Schemas allow individuals to use previous knowledge to make inferences about 

what is only partially understood and fill in gaps in existing knowledge (Spillane et al., 2002). 

The cognitive frame establishes stages or components of individual cognition, situated cognition, 

and the role of representatives (Spillane et al., 2002). Individual cognition relates to personal 

beliefs, experiences, emotions, and how individuals make sense of external data (Spillane et al., 

2002). Situated cognition addresses the mindset that individual settings have more to do with the 

sensemaking process than providing context (Spillane et al., 2002). The role of representatives is 

to determine methods of promoting effective stimuli for enhancing the sensemaking process of 

individuals (Spillane et al., 2002). Regarding policy, representatives play a crucial role in 

crafting policies to promote the desired implementation approach by policy implementers 

(Spillane et al., 2002).  

When considering new education reform efforts, a new approach was required to 

determine implementation problems and how implementation agents developed their knowledge 

during implementation (Spillane et al., 2002). As a result, Spillane et al. (2002) developed a 

theoretical framework that drew upon empirical and theoretical works in sensemaking and 

cognition to establish an investigative protocol to research policy implementation known as 

cognitive sensemaking.  



  

 

 

36 

Cognitive sensemaking. The cognitive sensemaking framework comprises three 

elements: an individual's prior knowledge and beliefs, situations requiring sensemaking, and 

signals that affect sensemaking relating to policy mandates (Spillane et al., 2002). An 

individual's prior knowledge and beliefs may cause them to fit incoming information into their 

framework, leading to individuals supplementing their existing knowledge instead of supplanting 

it (Spillane et al., 2002). Sensemaking resulting from situational factors has much more to do 

with the individuals within an organization and their impact on developing a collaborative 

understanding of new information (Spillane et al., 2002). When considering policy signals (i.e., 

interpretations of policy), individuals as implementers and policy designers for organizational 

policies must consider interpretations of policy within all levels of the organizational structure 

(Spillane et al., 2002). On an individual implementation basis, the more fundamental the changes 

required, the more individuals will have to alter their existing cognitive schema to understand 

new ideas (Spillane et al., 2002b).  

The cognitive sensemaking framework approach applies to many policy implementation 

studies (Coburn, 2005; Evans, 2007; Honig & Coburn, 2007; Ingle et al., 2011; Janger, 2006; 

Rigby, 2015; Seashore Louis & Robinson, 2012; Schubart, 2021). For example, when 

investigating the cognitive sensemaking framework of mathematics reforms, researchers utilized 

interview data to uncover policy implementers' prior knowledge and beliefs, social interactions, 

and interpretations of policy signals (Spillane, 2000). Investigations into reading policy 

implementation also applied the cognitive framework to uncover principals' prior knowledge 

base and impacts on policy interpretation (Coburn, 2005). In addition, principals' social 

interactions with teachers played a significant role in how principals buffered policy messages 

for their faculty (Coburn, 2005). Finally, the cognitive sensemaking framework was applied to 
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investigate school implementation of district policy for principals' leadership protocols and 

utilized a methodology of observations, documents, and interviews (Carraway & Young, 2015). 

The difference between Weick (1995) and (Spillane et al., 2002) is the collective sensemaking 

process and group-oriented practices.  

Spillane et al. (20002) focuses more on individual beliefs and experiences as it impacts 

individual leaders' policy implementation, while Weick (1995) highlights the importance of 

collective agreement and explanations of organizational decision-making for organizational 

action. The difference between everyday sensemaking and organizational sensemaking is 

collective beliefs and knowledge. Organizational structure inhibits the availability of external 

stimuli, resulting in an organization being less capable of processing new information based on 

experiences with their external environment (Weick, 1995). To understand individual cognitive 

processes, we must understand situational social interactions (Spillane et al., 2002).  

Sensemaking Resulting from Social Interactions. Situational cognitive sensemaking 

involves focusing on the situational social interactions between individuals (Spillane et al., 

2002). Undoubtedly, social interactions occur within organizational sensemaking. Organizational 

leaders' management of these interactions creates uniformity and collective sensemaking (Weick, 

1995). Organizations have sub-level interactions resulting in overlapping social interactions 

(Choo, 2006; Weick, 1995). For example, social interactions between different social subgroups 

of teachers impacted policy implementation (Cohen, Spillane, Jennings, & Grant, 1998). Maitlis 

(2005) conducted a longitudinal study that determined four distinct components of guided, 

fragmented, restricted, and minimal social interactions within organizational structures. 

Understanding the importance of social interactions within the cognitive sensemaking process is 

foundational for organizational success and policy implementation within educational 
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institutions (Spillane et al., 2002). Organizational sensemaking attempts to identify ways to 

regulate and support effective social sensemaking processes. The cognitive framework isolates 

individual policy sensemaking (Spillane et al., 2002).  

Sensemaking from Policy Signals. Policy signals have a great deal of impact on policy 

interpretation and implementation (Spillane et al., 2002). For example, individual implementing 

agents may often interpret or focus on specific policy messages while not considering others 

(Spillane et al., 2002). Additionally, implemented policies may only work within limited 

contexts. For example, implementing agents may assume notions of a policy that only require 

surface-level changes to satisfy the policies' mandates and be unaware of who is holding them 

accountable (Spillane et al., 2002). The comparative approach to policy signals within 

organizational sensemaking is the notion of cues. 

Extracted cues are developed based upon thoughts and ideas that previously existed; they 

are "simple, familiar structures that are seeds from which people develop a larger sense of what 

may be occurring" (Weick, 1995, p. 50). Like the notion of extracted cues is the concept of 

noticing. Starbuck and Milliken (1988) describe noticing is a process of determining meaning 

through existing structures. Noticing involves "people classifying stimuli by comparing them to 

other immediately available stimuli or standards for their experiences and expectations" 

(Starbuck & Milliken, 1988, p. 8). When evaluating the comparison of policy signals, cues, and 

the principle of noticing, the cognitive framework attempts to apply the notion of extracted cues 

into the policy arena. Organizational sensemaking and the cognitive framework regarding cues 

and policy signals differ in their application. The general principles of cues and policy signals 

relate to how individuals and organizations interpret external stimuli within their existing 

presumptions and filter information relevant to their current understanding. Understanding 
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motivation, effort, and self-efficacy extend the work of sensemaking and the cognitive 

framework by attempting to understand existing non-cognitive abilities within individuals. Our 

journey to this point has been to outline the work of cognitive theory to establish the importance 

of understanding how individuals make sense of policies. To dig deeper into decision-making in 

education and educators' internal biases and passions, researchers must investigate non-cognitive 

measuring techniques. This section aims to determine the necessity of utilizing a non-cognitive 

measuring method to address technology integration gaps in P-12 schools.  

Non-Cognitive Measures  

Non-cognitive are skills related to creativity, thinking, persistence, social skills, and 

problem-solving (Garcia, 2016). Non-cognitive skills can have a significant impact on factors 

relating to cognitive development and learning (Humphries & Kosse, 2017), academic success 

(Valley, Camp, & Grawe, 2018), and practical instruction (Cheng & Zamarro, 2018; Klassen et 

al., 2018). Unfortunately, cognitive measurement techniques can often overshadow non-

cognitive factors (Carneiro, Crawford, and Goodman, 2007). Non-cognitive skills have been 

investigated more in the educational research space due to works relating to the Big Five 

personality traits, self-efficacy, and grit. The following section will discuss the tools to 

investigate non-cognitive skills in educational research and the possible application of these 

investigative tools for technology integration. 

 Big Five Personality Traits. The Big Five personality traits are emotional stability, 

extraversion, openness to experience, agreeableness, and conscientiousness (Zhang, 2003). 

Emotional stability is having feelings of pessimism, guilt, and low values of self-esteem (Zhang, 

2003). The characteristic of extraversion is being outgoing or an extrovert (Chamorro-Premuzic 

& Furnham, 2009). For example, individuals high in extraversion tend to be more assertive, 
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expressive, and like to be sociable (Cherry, 2021; Payne, Youngcourt, & Beaubien, 2007). 

Openness is a trait associated with creativity, imagination, and a willingness to try alternative 

approaches (Zhang, 2003). Individuals with high attributes of agreeableness tend to be helpful 

and concerned with cultural empathy (Li et al., 2016). Those with low characteristics of 

conscientiousness lack self-discipline, achievement, order, and self-control (Costa Jr. & McCrae, 

1998). The Big Five personality model applies to many research areas in educational research in 

technology integration.  

The Big Five was used to investigate eighty-five pre-service music instructors and their 

motivation for computer-assisted instruction (CAI) (Perkmen & Cevik, 2021). They determined 

that openness and extroversion significantly contributed to teachers' motivation to use CAI 

(Perkmen & Cevik, 2010). When investigating the personality traits of four hundred twenty-five 

elementary, middle, and high school teachers and their willingness to use tablet computers, 

openness, and extraversion positively affected teachers' feelings about utilizing tablet computers 

(Camadan et al., 2018). An investigation of one hundred sixty-eight primary school teachers 

determined how big-five personality traits impacted teachers' self-efficacy (Djigić et al., 2014). 

The big-five personalities of conscientiousness and openness were predictors of teachers' self-

efficacy (Djigic et al., 2014). Teacher self-efficacy has also been shown to have a relationship 

with technology integration (Chen, 2010).  

Technology self-efficacy significantly impacts teacher technology integration (Chen, 

2010; Kent & Giles, 2018). Furthermore, self-efficacy is closely related to teachers' feelings of 

their ability to persist when faced with complex tasks, or grit (Fabelico & Afalla, 2020). This 

relationship between self-efficacy and grit has generated a new potential area of research into 
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technology integration in K-12 schools. The following section outlines the foundations of grit 

and its potential use as a research protocol for investigating technology integration. 

 Grit. Grit is the perseverance and drive an individual has to complete long-term tasks, 

even when faced with challenges and difficulties (Duckworth & Quinn, 2009). The measurement 

of individual grit involves self-identification of one’s ability to persevere when faced with 

complex tasks (Duckworth & Quinn, 2009). Investigations on teacher effectiveness have used 

grit as an investigative technique (Duckworth et al., 2009; Kim & Shin, 20018; Robertson-Kraft 

& Duckworth, 2014; Yates et al., 2015). Investigators used grit to determine student academic 

success rates and teacher grit (Duckworth et al., 2009). In a longitudinal study of three hundred 

and ninety novice teachers, grit and life satisfaction were positive predictors of student academic 

success (Duckworth et al., 2009). Grit was also a factor in teacher retention (Robertson-Kraft & 

Duckworth, 2014). In an investigation of four hundred ninety-one novice teachers, teachers with 

lower grit scores were likelier to leave during the middle of the school year (Robertson-Kraft & 

Duckworth, 2014). In addition, teachers with more grit outperformed their less gritty colleagues 

(Robertson-Kraft & Duckworth, 2014). While grit applies to many investigations of teacher 

effectiveness, it has come under scrutiny regarding its predictability of success and 

appropriateness compared to other alternative measurements, such as self-efficacy. 

 While many studies have used grit to showcase its positive correlation with success 

(Alhadabi & Karpinski, 2020), many argue that these studies do not consider domain-specific 

parameters (Credé et al., 2017). Some have argued for a more robust evaluation of grit and not to 

overemphasize grit's value when determining educational policies and practices (Peterson, 2015). 

Variables such as unequal access to resources, socioeconomic status, and physical and emotional 

disabilities may cause individuals to be overlooked based on their grit scores (Kundu, 2014). 
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Self-efficacy has been determined as a more appropriate determinant of success when compared 

to grit regarding student success (Usher et al., 2013). In an investigation of two thousand three 

hundred-four elementary-aged students, grit was not the sole determinant of students' success. 

Other factors relating to student's perceived ability to complete the work were also necessary to 

predict success (i.e., self-efficacy) (Usher et al., 2013). Therefore, self-efficacy may be a better 

metric for determining future success (Usher et al., 2013). Self-efficacy and grit, together, 

contribute to university students' achievement (Alhadabi & Karpinski, 2020). Based upon the 

scrutiny of grit and its benefits as a metric of teacher success, the research results proposed here 

will help address whether grit is an effective technique for determining teachers' technology 

integration. Another potential variable impacting technology integration in P-12 schools is the 

effect of the COVID-19 pandemic. In the following section, I will present phenomenological 

studies of technology integration and how significant events such as the SARS pandemic and 

Hurricane Katrina impacted teacher use of technology. 

Phenomenological Investigations of Technology Integration 

 The term phenomenological refers to studying a phenomenon or event, and its impact on 

participants lived experiences during the event (Cresswell, 2009; Fox, 2004; Hash, 2021; Ward 

et al., 2008). The COVID-19 pandemic provided unprecedented technology use in P-12 schools 

(Hash, 2021; Mailizar et al., 2020; Thomas et al., 2021). The rapid school closures left millions 

of students having to use online technological resources for learning and requiring teachers to 

utilize resources they previously may not have been familiar with (Almatnhari et al., 2020; 

Mailizar et al., 2020). The rapid use of e-learning tools was unobserved in the history of public 

education (Hash, 2021). Such rapid use left many instructors with little or no preparation for 

adjusting to this new atmosphere of online learning (Hash, 2021; Norgaard et al., 2021; Thomas 
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et al., 2021). Understanding how specific phenomena impact technology integration in P-12 is 

necessary to establish a framework for how the COVD-19 pandemic could impact teacher 

practice. The following section will present teacher use of technology investigations, specifically 

during the 2003 severe acute respiratory syndrome (SARS) pandemic, the 2005 Hurricane 

Katrina event, and the current research on the 2020 COVID-19 pandemic.  

The 2003 SARS pandemic resulted in the closure of 1302 schools in China, leading to 

1,000,000 children learning from home virtually (Fox, 2004). The 2005 Hurricane Katrina event 

left 80,000 students displaced in the state of Mississippi (Ward et al., 2008). Finally, the 2020 

COVID-19 global pandemic led to the closure of 85% of schools in 173 countries (Hu et al., 

2020). While most schools have reopened after the 2020 COVID-19 Pandemic, variants of the 

virus still lead to partial closures of schools globally. The following is a breakdown of the 

investigations into these different events.  

In an investigation of 8 teachers' experiences during the SARS pandemic, teachers felt 

underprepared to utilize technology properly as their primary tool for instruction (Fox, 2004). 

Teachers also reported concern about the quality of their instruction and the time required to 

develop online instructional resources for students affected by Hurricane Katrina (Omar, et al., 

2007). Before teaching online during the COVID-19 pandemic, a nationwide survey of K-12 

teachers found many concerns relating to teachers' ability to teach online (Trust & Whalen, 2020. 

These concerns included: a shortage of quality internet connection for instruction and student 

participation, a lack of knowledge of tools and resources, and effective teaching strategies (Trust 

& Whalen, 2020). Despite all the concerns and limitations expressed by educators before these 

large-scale events, researchers found many positive reports of utilizing technology for instruction 

during these events (Fox, 2004), as discussed in the following section. 
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During large-scale events requiring remote learning, teachers reported a shift in their 

instruction from being more teacher-centered to a more student-centered space (Fox, 2004). 

Additionally, online learning was used to recruit and retain students and improve the quality of 

education (Omar et al., 2007). Because of the implementation of technologies during the SARS 

pandemic, teachers could cover more information to help students in their developmental 

processes (Fox, 2004). As teachers shifted to an online platform, there were higher levels of 

accomplishment (Sokal et al., 2020). While these findings may illustrate the benefit of utilizing 

technology during emergencies, investigations into post-disaster perceptions of utilizing 

technology for instruction are less favorable.   

The support available in schools impacted teachers' motivations to use technology after 

the pandemic (Fox, 2004). In a study of 1,626 Canadian P-12 educators, teachers reported high 

levels of burnout during the COVID-19 pandemic, which directly correlated to their attitudes 

toward the benefits of online instruction (Sokal et al., 2020). Similarly, online instruction 

impacted teachers' satisfaction with online instruction after Hurricane Katrina (Omar et al., 2007) 

and time management (Fox, 2004). Based on these studies, while teachers may see many positive 

results of technology integration, many variables still impact their motivation to implement it. 

While technology may undergo 100% implementation during times of crisis, this may not be 

enough for full-scale implementation efforts post-crisis. The full-scale implementation of 

technologies may not solve specific issues relating to teachers' motivations to implement 

technology. Therefore, further research is necessary, specifically relating to non-cognitive 

metrics, on how teachers integrate technology after the COVID-19 pandemic. 

Gaps in the Literature  
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The current use of grit for the determination for technology integration within the 

educational leadership literature is limited. Given the many articles reporting comparisons of 

self-efficacy and grit, and because self-efficacy is the preferred method for technology 

integration investigations, it seemed prudent to conduct this investigation. This investigation 

adds to the existing academic research on educational technology integration in P-12 schools.  
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Summary, Implications, and Discussion 

The review of the literature produced articles that illustrated the vast benefits of 

technology integration in P-12 schools—these benefits related to student learning, teacher 

practice, enhanced assessment, and deeper learning. While significant investments are currently 

being applied at the federal, state, and district levels to enhance these benefits for students, 

teachers still have many barriers such as access, socioeconomic impacts, preparation, 

professional development, support, and motivations. Researchers have applied investigations into 

teachers' self-efficacy relating to technology to understand these barriers better, showing that 

teachers with lower levels of self-efficacy report lower levels of technology use. Additionally, 

other characteristics relating to the instructor's personality traits of openness could potentially 

impact technology integration. Furthermore, new investigative methods of non-cognitive factors 

relating to teachers' perseverance when faced with complex tasks have presented a framework to 

understand how teachers' grit may impact their perspectives on technology integration. Finally, 

due to the 2020 global COVID-19 pandemic, teachers have experienced rapid technology 

integration efforts. However, without understanding specifics around non-cognitive parameters 

for teachers’ technology integration in their instruction, schools may continue to have diverse 

technology integration spaces, which could have drastic implications relating to equitable 

education opportunities for students in P-12 schools.  
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CHAPTER 3 

METHODS 

         This chapter establishes the setting and research protocols of the study. The first part of 

this chapter will highlight the problems and questions this study addresses. Next, I present 

relevant literature related to the theoretical framework used for this investigation and the 

framework used for sampling, data collection, analysis, and reasoning for specific research 

approaches. Lastly, I discuss the limitations of the study. 

Problems Addressed by this Study 

The level of technology used in P-12 schools has increased exponentially since the late 

1900s, with over 40% of public schools in the US having one device per student (Bigum, 2012) 

and billions of dollars invested in technologies for public schools (Morrison et al., 2019). The 

increase in technology use has led to positive impacts on student learning and teacher practice, 

such as enhanced assessment (Dalby & Swann, 2019; Townsend, 2017), supporting students 

with learning disabilities (Belson et al., 2013; Kennedy et al., 2015; Ok & Bryant, 2016; Shin & 

Bryant, 2017), remediation (Bartow, 2014; Hoyt & Sorensen, 2001; Hwang et al., 2011; Marino 

& Beecher, 2010; O'malley et al., 2013), deeper learning (Martinez & McGrath, 2014; McLeod 

& Graber, 2019), and digital citizenship (Chow & Jesness, 2012; Gleason & Gillern, 2018; 

Nelson, 2012). However, instructors' barriers to effective technology use have raised questions 

about how educators might better address school technology integration (Hampton et al., 2020; 

Hutchison & Reinking, 2011; Kaden, 2020; Khlaif, 2018). While districts have provided 

financial support to address cognitive metrics (Noonoo, 2018), such as teacher content 

knowledge (McCandless, 2015), research surrounding non-cognitive approaches is still emerging 

(Camadan et al., 2018; Cheng & Zamarro, 2018; Fabelico & Afalla, 2020; Kent & Giles, 2018; 
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Klassen et al., 2018; Perkman & Cevik, 2021). Authors examining grit as a non-cognitive factor 

have explored it as a tool for understanding how individuals face adversity and persevere 

(Duckworth et al., 2009; Kim & Shin, 20018; Robertson-Kraft & Duckworth, 2014; Yates et al., 

2015). At the time of this study, grit has been applied minimally in the field of technology 

integration in P-12 schools, providing possible new approaches to assessing non-cognitive 

impacts in educational settings. This research will add to the academic conversation found in 

other fields regarding the application of grit as a suitable investigative technique in educational 

settings. 

Research Questions 

Five research questions drive this research: 

1. Is there a relationship between teacher grit and the type of technology integration 

applied by instructors for student work?  

2. Is there a relationship between teacher grit and the following characteristics:  

a) subject area 

b) years of instruction  

c) age 

d) gender 

e) level of education 

3. What is the effect of self-efficacy on levels of technology integration, after controlling 

for grit?  

4. What is the effect of grit on levels of technology integration, after controlling for self-

efficacy?  
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5. What is the effect of grit on overall technology integration, after controlling for self-

efficacy?  

Hypotheses 

         The following hypotheses drive this investigation: 

H.1) There is a positive relationship between teacher grit and the level of technology 

integration applied by instructors for student work.   

H.2) There is a positive relationship between grit, subject area, years of instruction, age, 

gender, and levels of education. 

H.3) There is a positive relationship between self-efficacy and the level technology 

integration, after controlling grit. 

H.4) There is a positive relationship between grit and the level of technology integration, 

after controlling for self-efficacy. 

H.5) There is a positive relationship between grit and overall technology integration, after 

controlling for self-efficacy. 

Research Design 

The design of this research investigation was to determine variables that may correlate 

with teachers’ perceived levels of technology integration. This study focuses on non-cognitive 

predictor variables of grit and technology self-efficacy, and variables of gender, years of 

instruction, and types of courses taught. Before describing the specific methods surrounding this 

investigation, I discuss the foundational works and theories which frame the methodology used 

to address the research questions. This is important to do because: 

1. Methods should be grounded in appropriate philosophical perspectives supported in the 

research literature (Cresswell, 2009). 
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2. Supporting methods should be designed and implemented in the context of previous 

studies with sample sets and criteria supported with accurate and reliable statistical analyses 

(Singh, 2006). 

3. Findings utilizing the methods in previous investigations of teacher grit, self-efficacy, 

and technology integration should be known to establish comparison analyses of the results from 

this study (Hutchison & Woodward, 2018).  

The following sections will discuss methodological philosophy, instrument validity and 

reliability, and findings from previous investigations determining grit, self-efficacy, and level of 

instructional technology integration. 

Philosophy of Research 

Grit. Foundational research conducted on the topic of grit are found in psychology where 

initial inquiries examined how and why individuals with similar intellectual abilities outperform 

others (James, 1907). For example, James (1907) refers to the “power of the will” (p. 322) or an 

individual’s “second wind” (p. 326) when discussing why people do or do not refrain from 

moving forward when faced with “fatigue” (p. 323). Grit itself is not a new concept; 

psychologists have been looking at the zeal of successful business owners (Galton, 1892), the 

characteristics of geniuses (Webb, 1915), and the backgrounds of leaders (Cox, 1926) for 

decades. These forerunners of grit-related theory established four foundational criteria:  

• evidence of psychometric soundness 

• face validity for adolescents and adults pursuing goals in a variety of domains (e.g., not 

just work or school) 

• low likelihood of ceiling effects in high-achieving populations,  
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• and most importantly, a precise fit with the grit construct” (Duckworth, et al., 2007, p. 

1089).  

From this foundational work, developed a method for determining what researchers refer to as 

grit, a metric of persistence and interest in completing long-term goals (Duckworth et al., 2007) 

The measure of grit, or the grit scale (Duckworth et al., 2007), is a 12-item questionnaire 

intended to measure an individual’s consistency of interest and perseverance of effort. The 

validity coefficient of the grit scale was reported as having values greater than 0.25 in studies 

reported by Duckworth et al. (2007). The reliability of the grit scale is well investigated, with 

Chronbach’s alpha values reported as greater then .70 according to Duckworth et al., (2007). The 

grit scale has been applied to other studies of grit and its relationship to other variables as well 

(Aparicio, Bacao, & Oliveeira, 2017; Bazelais, Lemay, & Doleck 2016; Chang, 2014; Ivcevic & 

Brackett, 2014; Reed, 2014; Robertson-Kraft & Duckworth, 2014; Strayhorn, 2014). 

Self-Efficacy. Investigations of self-efficacy determine individuals’ belief in their ability 

to complete given tasks (Bandura, 1977). Measurements of self-efficacy are rooted in an 

individual’s beliefs (Bandura, 1977). These beliefs relate to whether people can meet a certain 

level of completeness (Bandura, 1977; Kent & Giles, 2017). According to Bandura (1977), the 

more robust an individual’s self-efficacy, the more active their efforts are in the face of adverse 

or difficult situations. 

Levels of efficacy expectation break down into four significant influences: Performance 

accomplishment, vicarious experiences, verbal persuasion, and emotional arousal (Bandura, 

1977). Performance accomplishments relate to how well an individual has completed a task in 

the past (Bandura, 1977). Vicarious experience results from seeing others complete a task with 

success and the belief that if someone can complete a given task, then we can as well (Bandura, 
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1977). Verbal persuasion increases efficacy levels due to persuasion by an outside entity; this 

method typically results in lower efficacy values and short-lived levels (Bandura, 1977). Finally, 

emotional arousal is a rise in perceived levels of efficacy due to physiological arousal (Bandura, 

1977). The work of Bandura (1977) has led to many studies on self-efficacy and attempting to 

determine an individual’s beliefs. One of the more common investigation methods for 

establishing self-efficacy in education spaces is the Ohio School Teacher Efficacy Scale 

(OSTES).  

The OSTES is a 9-point Likert scale self-efficacy survey administered to teachers to 

establish teachers’ beliefs. The OSTES survey reported high validity coefficient values greater 

than .30 and reliability values greater than 0.90.  Questions on the survey relate to “How Much 

can you” or “to what extent can you” type questions (Tschannen-Moran & Woolfolk, 2001). The 

OSTES survey has been utilized in many investigations of Teacher self-efficacy, relating to 

support, preparation quality, student teaching (Knobloch & Whitting, 2002), career commitment 

(Knobloch & Whitting, 2003), and student achievement (Tschannen-Moran & Barr, 2004). An 

adapted version of the OSTES will be used in this investigation to determine self-efficacy levels 

relating to technology integration. I will determine the possible relationship of predictor 

variables of grit and self-efficacy and their relationship to levels of perceptions of technology 

integration. The following section will outline the philosophy of levels of technology integration 

and the methods used to measure levels of technology integration 

 Instructional Technology Integration. The methods used to determine the perceptions 

of technology integration levels are vital because technology integration used to improve student 

learning is essential to an educators' work (McLeod & Richardson, 2013). Previous methods for 

determining perceptions of technology integration by instructors involved the teacher technology 
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integration survey (TTIS) (Reinhart & Banister, 2009), technology questionnaires (Almekhlafi & 

Almeqdadi, 2010), the technology integration standards configuration matrix (TISCM) (Mills & 

Tincher, 2003), levels of technology implementation (LoTi) (Barro et al. 2003), technology uses 

and perceptions survey (TUPS) (Sawyer, 2017), and surveys of teachers' perceptions of 

integrating information and communicative technologies (ICTs) (Hutchison & Reinking, 2011). 

For example, the survey developed by Hutchison and Reinking (2011) consisted of 69 Likert 

scale items that addressed teachers' perceptions of technology integration. The items on the 

survey ranged from perceptions of the extent of technology use, importance, obstacles, and 

stance (Hutchison & Reinking, 2011). Due to its high validity coefficients (i.e. correlation)  

(greater than 0.82) and high-reliability measurements (greater than .30).]. Portions of the 

Hutchison & Reinking (2011) survey were used in this study to determine teachers' level of 

technology integration. 

Different analytical methods are used to analyze data for grit, self-efficacy, and 

technology integration. I next present those techniques.   

Analytical Approaches 

 Several different analytical techniques investigate grit and self-efficacy and their 

relationship, among other variables. Tables 1.1 and 1.2 showcase studies involving grit, self-

efficacy, and their relationships amongst other variables, significant findings, and analysis 

protocols. The method of HLRM was selected for this study and is discussed in the following 

section.
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Table 1 

 

Grit Investigations, Relationships, Findings, and Analysis Protocols 

Source Comparison 

Variable(s) 

Findings Analysis Protocol   Cronbach’s 

Alpha 

Score 

 

Aparicio et 

al. (2017) 

Grit and e-

learning success  

Grit had a positive effect on 

e-learning success.  

Structural equation modeling, partial least squares, 

construct and indicator reliability, convergent and 

divergent validity, Interconstruct correlations and 

square root of average variance extracted.  

   > .70  

Duckworth, 

Peterson, 

Matthews, 

& Kelly 

(2007) 

Grit, education, 

age, GPA, SAT 

scores, education 

completion, 

spelling bee 

competition 

Achievement is achieved 

through sustained 

application of talent. 

Binary logistic regression modeling, ordinal 

regression models, internal reliability coefficients, 

odds ratio, median split, incremental predictive 

validity, two-way analysis of variance, 

confirmatory factor analysis, exploratory factor 

analysis.  

   = .83  

Ivcevic & 

Brackett 

(2014) 

Grit, school 

success, 

conscientiousness, 

and emotion 

regulation ability 

Grit did not show 

incremental validity when 

compared to 

conscientiousness and 

emotion regulation ability  

HLRM       = .72  

Reed (2014) Grit and exercise 

behavior 

Grit predictive capabilities 

for exercise scores.  

HLRM, one-way ANOVA.       N/A  

Robertson-

Kraft & 

Duckworth 

(2014) 

Grit, teacher 

retention and 

success.  

Grittier teachers outperform 

less gritty colleagues and 

were less likely to leave.  

Independent sample t-tests and binary logistic 

regression models.  

     N/A  

Usher et al. 

(2013)  

Grit, self-efficacy, 

and teacher 

outcomes.  

Grit was not found to be 

necessary as a mediator of 

self-efficacy’s relationship 

to outcomes.  

Structural equation modeling, Comparative fit 

index, root mean square error of approximation, 

standardized root mean square residual, 

measurement of variance tests, independent 

sample t-tests, multi-variate analysis, means, 

standard deviation, latent bivariate correlations.  

  .90 >  > 

.80 
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Table 2 

 

Self-efficacy Investigations, Relationships, Findings, and Analysis Protocols  

Source Comparison Variable(s) Findings Analysis Protocol  Cronbach’s 

Alpha Score 

  

Abbitt 

(2011) 

Teacher self-efficacy 

and technological 

pedagogical content 

knowledge (TPACK)  

A dynamic relationship exists between 

TPACK domains and teachers’ 

technology self-efficacy.  

Multiple regression 

analysis. 

 

 .95 >  > .78     

Bakar et al. 

(2020) 

Mathematics Teacher 

self-efficacy of 

technology integration 

and TPACK.   

Strong association between teacher self-

efficacy of technology integration and 

TPACK. 

T-tests and One-way 

ANOVA.  

 .93 >  > .80     

Dobbins 

(2016) 

Teacher self-efficacy 

and teacher grit. 

Statistical relationship between teacher 

self-efficacy and teacher grit. 

Correlational analysis 

and analysis of 

variance. 

 .80 >  > .72     

Holden & 

Rada 

(2011) 

Technology self-

efficacy and 

Technology acceptance. 

Technology self-efficacy has an impact on 

acceptance of technology. 

Generalized linear 

modeling. 

 .94 >  > .88   

Kent & 

Giles 

(2017) 

Technology self-

efficacy and technology 

use.   

Positive technology efficacy is necessary 

for technology integration.   

Descriptive statistics.   N/A    

Martindale 

(2015) 

Technology self-

efficacy and intentions 

to adopt new 

technologies.  

Technology self-efficacy was not 

determined to be a predictor of intentions 

to adopt new technologies.  

Multiple Regression 

Analysis.  

  > .79   
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Hierarchical Linear Regression Model 

 HLRM is a technique used to investigate relationships between and within levels of 

grouped data (Woltman et al., 2012). Data is grouped through a process of aggregating 

individual responses into groups based on similar characteristics (Heitjan, 1989). In this study, 

the groups are grit and self-efficacy. Many investigations of grit use HLRM (Bazelais et al., 

2016; Chang, 2014; Duckworth & Quinn, 2009; Reed, 2014; Strayhorn, 2014), self-efficacy 

(Abbitt, 2011; Martindale, 2015; O'Sullivan, 2011; Vancouver et al., 2002), and it has also been 

applied to investigations of technology integration (Hsu & Kuan, 2012; Vongkulluksn et al., 

2018). HLRM is a more complex method of least squares regression in that it considers variances 

in predictor variables across multiple hierarchical levels of grouped data (Woltman et al., 2012). 

Predictor variables can be considered hierarchical when they are nested within each other, or 

they have a shared impact on the outcome variable(s) (Woltman et al., 2012). For instance, in 

this study, grit and self-efficacy are variables that are nested in technology integration. When 

considering the analysis of nested data, HLRM is the method of choice in social science research 

(Woltman et al., 2012). Because this study analyzes how levels of teacher technology integration 

are nested within self-efficacy and grit, HLRM is the most appropriate research protocol.  

HLRM Equation and Variables   

Equation (1) shows the overall equation for HLRM, which illustrates the measurement of 

the outcome variable due to single-level predictor variables. In applying the HLRM equation to 

this investigation of grit, self-efficacy, and technology integration, the following variables will 

be assigned to equation (1) as follows: 

Technology Int. = ß0 + ß1 grit + ß2Technology Self-Efficacy + ß3 grit * Technology Self-

Efficacy + ß3+i Xi + ri  (1) 
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Where: 

           ßo = intercept for the model 

         ß1 = regression coefficient associated with grit 

 ß2 = regression coefficient associated with self-efficacy 

ß3  = regression coefficient associated with cross-relationship between grit and self-

efficacy 

 ß3+iXi  = Other demographic characteristics (i.e. subject area, years of instruction, etc.) 

 ri = random error associated with the model 

The following are the necessary conditions that must exist to apply the method of HLRM 

(Woltman et al., 2012): 

1. There is no multicollinearity. 

2. The self-efficacy and grit residuals are independent and normally distributed. 

3. Self-efficacy and grit are independent of their level-related error, and their error terms 

are independent of each other.  

HLRM Assumptions 

 Certain assumptions must be met to use HLRM as an analytical technique for this 

investigation. According to Jenkins and Quintana-Ascencio (2020), a minimum of 25 

participants are required for HLRM to identify patterns in the data. For specific analysis 

protocols using HLRM, three assumptions should be applied, according to Bryk and Raudenbush 

(1987) and Woltman et al. (2012): 

• The data is normally distributed random, independent variables.  

• There is no multicollinearity. Each independent variable will be used separately as 

a predictor variable from the other for predicting technology integration.  
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• Use of a common metric. Predictor variables will be used to measure a common 

output variable of technology integration.  

• Independence of errors. The variables used to predict technology integration will 

be free of errors due to other predictor variables.  

The next section will be used to discuss the process of grouping similar participant 

responses by HLRM, using the method of EFA.  

Exploratory Factor Analysis 

 EFA is a data analysis tool which can be used to establish constructs (Banoglu et al., 

2015). EFA has been used in previous studies to determine constructs in response data (Banoglu 

et al., 2015; Hutchison & Reinking, 2011; Usher et al., 2018). The application of EFA in this 

study was to determine underlying patterns in technology integration and compare these patterns 

to possible non-cognitive predictor variables (i.e. self-efficacy and grit) using HLRM. The 

following section will be used to describe the specific survey instrument used to collect 

participant’s responses.  

Survey Instrument 

Three survey instruments were used in this study to measure self-efficacy, grit, and 

technology integration. Teachers’ technology self-efficacy was determined using the Mobile 

Teachers' Sense of Efficacy Scale (mTSES) (Power et al., 2014). Measurements for teacher grit 

were determined using the Grit Survey developed by Duckworth et al. (2007). Finally, 

determining teachers' perceived levels of technology integration will involve using the survey 

established by Hutchison and Reinking (2011).  

Setting 

The setting for this study is Clements District (a pseudonym), a rural school district in North 
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Carolina. This school district was selected for this study because it has an established technology 

policy which helped mitigate policy variability resulting from different school technology 

policies. Additionally, school demographics across different secondary education sites were 

similar, reducing any variability resulting from school sites. Clements District had reported 

funding for technological resources, according to NC DPI’s 2017-2018 report. According to NC 

DPI's 2017-2018 expenditure report, Clements District established budget code items for specific 

technology purchases. Of these, ten items pertain to technology-related purchases in the district, 

including: computer software and supplies, monies spent on technology contract services, mobile 

communication costs, computer equipment (inventoried), computer repair costs, school 

connectivity, and digital resources. 

A 2018 North Carolina statewide survey of teachers' use of technology ((North Carolina 

Working Conditions Survey, 2018) in Clements District revealed that thirty percent of teachers 

felt they did not have sufficient training to utilize instructional technologies fully, fifty-three 

percent needed additional professional development on integrating technology into instruction to 

teach students more effectively, fifty-seven percent of teachers reported they assigned work 

which did not require the internet to complete, and fifty-four percent reported at least once a 

month that they assigned work to students that required no access to digital devices at all. Given 

these preliminary results, Clements District was ideal for gaining further information regarding 

psychometric variables of self-efficacy and grit relating to technology and teacher perceptions of 

technology integration. 

Sampling 

 Clements District consists of 25 schools, 15 elementary schools, nine middle schools, and 

six high schools. Of the six high schools, three are traditional and three are alternative schools 
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(e.g., early college, applied science, etc.). For this investigation, data will be collected from the 

three traditional high schools to have consistency amongst sampling sites and reduce possible 

inconsistencies within the data due to different student demographics or performance 

expectations at alternative schools.  

Participants 

  Participants in this study will be secondary school teachers from three traditional high 

schools in the Clements District. Teachers will be sent an electronic survey to assess their 

technology self-efficacy, grit, and perceived levels of technology integration. All teachers from 

Armendariz School, Bressman School, and Caleb Academy (Pseudonyms) will be provided with 

electronic surveys. Participants were assigned identifiers (Teacher 1, Teacher 2, Teacher 3) to 

protect user identity and security. 200 teachers in the three traditional high schools in Clements 

District were surveyed for this investigation. Similar participant numbers have been reported in 

other investigations of grit and self-efficacy (Table 3).   

Table 3  

 

Previous Studies of Grit and Self-efficacy with Linear Regression Modeling  

Study Participants 

Usher et al. (2013) 1 Urban School District’s Teachers and Students  

Kearns (2015) 50 superintendents 

Duckworth et al. (2009) 390 Teach for America Teachers 

Yates et al. (2012) 15 African American Male Pre-service teachers 

Robertson-Kraft and Duckworth, 

(2014) 

154 first and second year teachers 

 

Teachers surveyed were full-time employees of the school district. Teachers were not selected 

based on other identifiers as full-time employees. I will present specific information regarding 

the information collected from each participant in the following section. 

Data Collection 

 Data was collected in multiple steps (Figure 1). First, the study was approved by the 
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school district superintendent (Appendix D) and the University of Kentucky Institutional Review 

Board (Appendix B). All teachers from the three traditional high schools in Clements District 

were emailed an online survey to complete over several weeks. Survey data was collected and 

stored using Qualtrics online software. Data was collected to assess teacher technology self-

efficacy, grit, and teacher-perceived levels of technology integration. 
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Figure 1 

Data Collection Steps 

 

Analysis 

 Data from returned surveys were imported into SPSS statistical analysis software for 

analysis. A data analysis framework was used to determine relationships between variables 

(Figure 2). First, relationships between predictor variables and technology integration were 
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analyzed for correlations. Once any possible relationships have been identified, HLRM will be 

applied to determine any correlations from adding additional variables (Marsh, 2018; Woltman 

et al., 2012). Next, significant differences in R values were used to determine whether variables 

were correlated with technology integration. The last step in the analysis process was to 

determine the level of interaction between grit, self-efficacy, and other predictor variables.  

Figure 2  

Data Analysis Framework 
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Limitations 

 A limitation of this study is that it occurred during the international COVID-19 

pandemic. While many steps have been taken to ensure the validity and reliability of this 

investigation, it is difficult to predict the impact of a global pandemic on self-efficacy, grit, and 

levels of technology integration. Therefore, while data can be compared to prior investigations, 

this would go beyond the scope of this current study relating to the COVID-19 pandemic.  

 Next, the selected sampling site and participants were selected based on their 

representation of other school districts across the US. Assuming that the results of this 

investigation are reflective of all P-12 institutions would be cautioned against as this study only 

looks at variables relating to secondary schools in a rural school district in North Carolina. This 

study would need to be replicated in several other settings before such assumptions could be 

considered.  

 Finally, while most variables were considered, other effects may be correlated with 

teachers' grit, self-efficacy, or perceived technology integration. While I have attempted to 

include variables that occurred in the literature, additional studies would need to consider school 

demographics, student success rates, and other non-psychometric variables to determine their 

relationships. In addition, variables that instructors could not directly report were not considered 

for this investigation.  
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Summary 

This chapter described the methods used to determine teacher technology self-efficacy, 

grit, and perceived technology integration in a rural school district in North Carolina by 

describing variables, sampling, data collection, and data analysis protocols. Ch. 4 will be used to 

discuss the results upon performing data analysis procedures.  
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CHAPTER 4

Results 

While many studies have been conducted regarding the relationship between grit and self-

efficacy (Alhadabi & Karpinski 2020; Fabelico & Bonimar, 2020; Faust, 2017; Usher et al., 

2013), and self-efficacy and technology integration (Abbitt, 2011; Bakar et al., 2020; Kent & 

Giles, 2017), there is limited research on the relationships between grit and technology 

integration; except for determining possible non-cognitive precursors to technology integration 

(Liu et al., 2022). Using the previous investigative protocols for grit, self-efficacy, and 

technology integration, data was collected from three traditional high school instructors in a rural 

school district in the United States to determine possible relationships between these variables. In 

this chapter, I present results from analyses to determine the relationship between the dependent 

variables of self-efficacy and grit with technology integration. The following is the list of 

research questions used for this investigation.  

Research Questions 

1. Is there a relationship between teacher grit and the type of technology integration 

applied by instructors for student work? 

2. Is there a relationship between teacher grit and the following characteristics:

a) subject area

b) years of instruction

c) age

d) gender

e) level of education
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3. What is the effect of self-efficacy on levels of technology integration, after controlling 

for grit?  

4. What is the effect of grit on levels of technology integration, after controlling for self-

efficacy?  

5. What is the effect of grit on overall technology integration, after controlling for self-

efficacy?  

Addressing Research Questions 

 To contemplate the relationship between self-efficacy, grit, and technology integration, a 

set of analytical steps must be taken in order. To address research question one, I first established 

the constructs of technology integration to determine the relationship of these constructs with 

teacher grit. To determine the constructs of technology integration, I employed EFA. Based on 

the results of EFA, I determined R2 values by comparing grit and the constructs of technology 

integration to establish if there was a relationship between these variables. Then, to address 

question two, correlation analysis was applied to determine whether statistically significant 

relationships exist between teacher grit and dependent variables relating to teachers’ age, years 

of instruction, subject area, gender, and levels of education. I addressed questions three, four, and 

five by using HLRM to determine the strength of relationships between self-efficacy, grit, and 

levels of technology integration. In the following section, I will show how I addressed and 

confirmed assumptions of the analysis protocols used to determine the results.    

Table 4 

Data Analysis Protocols 

 

Research Questions Analysis Protocols 

R.Q. 1 Exploratory Factor Analysis 

R.Q. 2 Correlation Analysis 

R.Q. 3-5 Regression Analysis 
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Addressing Research Assumptions 

 Several assumptions are crucial when applying HLRM, including normality, non-

collinearity, and independence of error terms. To address these assumptions, I first confirmed the 

data to be normally distributed by conducting Shapiro-Wilk normality tests, which showed all 

models had a p-value 0.05. In this test for normality, any model which did not have a p-value > 

0.05 was not considered to be normally distributed (Zelenak, 2015). Next, I confirmed non-

collinearity between variables by performing collinearity tests on each model, which met 

acceptable variance inflation factor (VIFs) levels between 10 and 2.5 and tolerance levels greater 

than 0.1 (Joo et al., 2018). I determined error terms to be independent of each another by 

analyzing residual plots of each HLRM analysis and confirming random patterns (Martindale, 

2015). Lastly, I used a common metric for each model analysis (i.e. input technology integration, 

output technology integration, and overall technology integration). In the next section, I will 

present how I structured the research analysis protocols, followed by the results from the survey 

analysis by presenting analytics regarding response rates for key domains of grit, self-efficacy, 

and technology integration.  

Results Analysis Protocol 

 Survey results provided quantitative data regarding participants' self-efficacy, grit, 

technology integration, age, years of instruction, STEM vs. non-STEM courses taught, sex, and 

graduation level (i.e. bachelors, masters, etc.) (figure 3). Through EFA, I used participants’ 

technology integration scores to develop technology integration constructs. I combined the 

constructs determined through EFA with the survey dependent variables of self-efficacy, grit, 

years of instruction, age, types of courses taught, sex, and graduate level to determine 

statistically significant relationships by Pearson correlation analysis. Then I analyzed the results 
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of the correlations analysis by HLRM to determine the correlations of adding additional 

variables to models which showed statistical significance. I will present the results from each of 

the analysis protocols shown in Figure 3 in the following section.
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Figure 3 

Results Analysis Protocol  
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Survey Results 

 Of 200 surveys distributed 58 respondents returned their surveys. Of the surveys 

returned, 33 surveys met the criteria for further data analysis. Incomplete surveys did not meet 

qualifications to be considered for further analysis. Of the surveys returned, STEM instructors 

made up 24% (8) and non-stem instructors made up 76% (25). The return rate satisfied the 

required 25 necessary participants as described by Jenkins and Quintana-Ascencio (2020). 

Participants' scores on the key domains of the survey ranged as follows: 

• Grit: M = 3.40, SD = 0.35, scale of 1 to 4. 

• Technology self-efficacy: M = 6.05, SD = 1.12, scale of 1 to 9.  

• Overall technology integration: M = 2.03, SD = 0.49, scale of 1 to 4.  

I analyzed R2 values for the key domains between grit and overall technology integration 

(Figure 4), self-efficacy and overall technology integration (Figure 5), and self-efficacy and grit 

(Figure 6). The correlation between teacher grit and overall technology integration showed a low 

R2 value between teacher grit and overall technology integration (R2 = 0.007, p > 0.05). Self-

efficacy and overall technology integration showed a statistically significant relationship (R2 = 

0.269, p < 0.01). Finally, grit and self-efficacy showed a statistically significant relationship (R2 

= .251, p < 0.01). Based on these results, I conducted further in-depth statistical analyses on the 

key domains and relationships between grit, self-efficacy, and technology integration to address 

research questions 1-5.   
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Figure 4 

Regression plot of Grit and Overall Technology Integration 
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Figure 5 

 

Regression plot of Grit and Overall Technology Integration 
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Figure 6 

Regression plot of Grit and Self-Efficacy 

 

 
 

Research Question One 

 Introduction to the Analysis. Teachers do not uniformly use technology (Hutchison & 

Reinking, 2011); rather, different teachers utilize different technology for different applications 

and use in their classrooms. Based on these different uses, assessing teacher technology 

integration should include multiple metrics, particularly related to tools and applications. The 

survey employed in this study contained 17 items designed to capture different technology tools 

and applications. The data from responses can be subjected to EFA, deriving constructs of 

technology integration. These constructs can be further analyzed for their relationship to 

variables of grit and self-efficacy. What follows is the analysis of teachers’ technology 

integration responses and the constructs developed through exploratory factor analysis. I also 
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present the relationship between these constructs and a teacher’s grit score.  

  Research question one is: Is there a relationship between teacher grit and the type of 

technology integration applied by instructors for student work? To address this question, an 

analysis of technology integration was conducted using steps described by Banoglu et al. (2015), 

Hutchison and Reinking (2011), and Usher et al. (2018), where grit was the predictor variable 

and technology integration was the dependent variable. The steps included: 

1. Determine constructs of technology integration by EFA. 

2. Use EFA results and determine the relationship between grit and the constructs. 

Exploratory factor analysis was used to determine if an underlying pattern of responses emerged 

regarding technology integration (Table 5). Two-factor groups emerged which I called “input” 

and “output.” These factors were selected based on a cut-off value of .40 (Stevens, 2012). A total 

of 13 items were greater than the .40 cut-off value. The factor loading values of the two factors, 

input and output, ranged from .408 to .894.  Next, a chi-squared test of the two-factor model, 

shown in table 4, yielded a p-value <.001, affirming that responses for technology integration 

were separated into two constructs.  
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Table 5 

 

Exploratory Factor Analysis of Technology Integration Survey Responses 

  
Survey Response                 Input            Output   Uniqueness  

Creating a presentation   0.741   .   0.418   

Creating a word document   0.625   .   0.449   

Evaluating online information   0.785   .   0.408   

Formulating questions to research online   0.650   0.432   0.502   

Gathering Pictures   0.408   .   0.813   

Location information online   0.697   .   0.532   

Play games online   .   .   0.998   

Publishing a blog   .   0.573   0.683   

Publishing information online   .   0.538   0.717   

Reading a book online   .   .   0.854   

Searching for information online   0.894   .   0.100   

Searching for information online with a strategy   0.686   .   0.519   

Send email   0.474   .   0.634   

Synthesizing online information   0.735   .   0.479   

Using References Sites   0.808   .   0.370   

collaborating with students online   .   .   0.937   

communication using instant messenger   .   .   0.793   

 

Chi-squared Test  

   Value  df  p  

Model   231.210   103         < .001   

 

 In examining the EFA output, three items stood out from the other technology integration 

survey responses. Those items pertained to:  

1. Formulating questions to research online,  

2. Publishing a blog, and  

3. Publishing information online  

These three items were categorized as Output technology integration constructs, while all other 

technology integration variables were classified as Input technology integration constructs. The 

rationale for this decision is output technology integration is defined as questions in the survey 

that related to students’ creation, such as publishing or formulating questions (Cator et al., 2015, 



  

 77 

Sawyer, 2017). Input technology integration is defined as questions in the survey relating to 

using technology for taking in content, such as gathering pictures or searching the internet 

(Ertmer, 2005; Pittman & Gaines, 2015). I used these two constructs as variables in a subsequent 

analysis to examine the relationship between grit, input technology integration, and output 

technology integration, which will be discussed in the following sections.  

To determine the relationship between the constructs of input and output from the EFA 

and grit, I calculated correlation values for grit and output technology integration (Figure 7), and 

grit and input technology integration (Figure 8). A regression of grit on output technology 

integration showed statistically significant model (r (31) = .44, p < 0.01). While regression of 

grit and input technology integration showed a model which was not statistically significant (r 

(31) = .082, p > 0.05). So, for research question one, there is a positive relationship between grit 

and levels of technology integration, specifically relating to output technology integration. 

However, there is no statistically significant correlation between grit and input technology 

integration. In the following section, I will explain the results of examining the relationship 

between grit and other variables.  
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Figure 7 

Regression Plot of Grit and Output Technology Integration 
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Figure 8  

Regression Plot of Grit and Input Technology Integration 

 

 
 

Research Question Two 

Introduction to the Analysis. Grit has been found to positively correlate with many 

variables in educational settings, such as educational attainment (Fabelico & Afalla, 2020) and 

teaching strategies (Kim & Shin, 2018). I wanted to determine if there is a relationship between 

grit, the predictor variable, and other dependent variables to see if any additional considerations 

needed to be made regarding grit and other possible factors in this investigation. To do this, I 

conducted a Pearson correlation analysis. Variables that show positive statistically significant 

correlations are used in the subsequent HLRM analyses in research questions three, four, and 

five.   
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Research question two is: Is there a relationship between teacher grit and the following 

characteristics:  

a) subject area 

b) years of instruction  

c) age 

d) gender 

e) level of education 

To address this question, a Pearson correlation analysis was conducted. Table 6 shows the 

Pearson correlation coefficients for all variables, including years of instruction (years), age, 

STEM instructors (STEM), sex, graduate school completion (Grad School), grit, self-efficacy, 

technology integration, input technology integration, output technology integration. 
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Table 6 

Pearson Correlation Coefficient Analysis for Variable Relationships  

 

  1 2 3 4 5 6 7 8 9 10 

1. Years —          

2. Age 0.626** —         

3. STEM 0.027 0.158 —        

4. Sex 0.270 -0.160 0.029 —       

5. Grad School  0.089 -0.152 0.159 -0.087 —      

6. Grit  0.092 0.055 -0.022 -0.097 0.079 —     

7. Self-Efficacy 0.147 0.244 0.331 -0.215 0.125 0.501** —    

8. Overall Tech. Integ. -0.155 0.146 -0.114 -0.242 -0.082 0.082 0.519** —   

9. Input Tech. Integ. -0.063 0.134 -0.088 -0.262 -0.040 0.073 0.486** 0.949 —  

10. Output Tech. Integ. 0.034 0.235 -0.208 -0.166 -0.013 0.444** 0.409* 0.563 0.468 — 

*p < 0.05. **p < 0.01
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Variables are considered for subsequent HLRM analysis based on statistically significant 

correlations of p < .05. Five pairs of variables met the criteria:  

• self-efficacy and grit (r = .50, p < .01),  

• grit and output technology integration (r = .44, p < 0.01),  

• self-efficacy and overall technology integration (r = 0.519, p < 0.01),  

• self-efficacy and input technology integration (r = 0.486, p < 0.01), and  

• self-efficacy and output technology integration (r = .409, p < 0.01).  

Research Question Three 

 Introduction to the Analysis. Grit has been shown to be correlated with certain teacher 

characteristics (Fabelico & Afalla, 2020; Yates et al., 2015). Similarly, self-efficacy has been 

found to have a positive, statically signification correlation between grit (Dobbins, 2016), and 

teacher characteristics (Fabelico & Afalla, 2020; Nordlöf, et al., 2019). As a result of the Pearson 

correlation analysis, there was a statically significant positive correlation which was presented 

between teacher grit and output technology integration (r (31) = .44, p < 0.01). Additionally, 

there was a positive, statically significant correlation between self-efficacy and grit (r (31) = .50, 

p < 0.01). Based on the previous studies on teacher characteristics, grit, self-efficacy, and the 

results of research question 2, I elected to examine how adding self-efficacy would alter the 

model of grit and output technology integration. An HLRM analysis could show if adding self-

efficacy to the model of grit and output technology integration explains more variance. 

 Research question three was: What is the effect of self-efficacy on levels of technology 

integration, after controlling for grit? To address this question, an HLRM analysis was conducted 

to determine how grit and self-efficacy, predictor variables, correlate with teachers’ output 

technology integration, the dependent variable. The result of the first step of the HLRM analysis 
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revealed a statistically significant model, F(1,31) = 7.07, p = 0.012, R2 = 0.186, indicating grit is 

statistically significantly associated with output technology integration (beta = 0.431, t = 2.755, p 

= 0.010). The R2 value of 0.186 associated with this regression model suggests that grit accounts 

for 18.6% of the variation in output technology integration, suggesting that 81.4 % of the 

variation in output technology integration is not explained by grit. For the second step of the 

HLRM investigation, self-efficacy was added to the analysis. The resulting model was 

statistically significant (F(2,30) = 4.63, p = 0.018, R2 = 0.236); however, the results of the 

second step did not show marked improvement from the first model ∆F(1,30) = 1.97, p = 0.171, 

∆R2 = 0.0501 (Table 9). The results suggest grit does have a correlation with output technology 

integration and adding self-efficacy to the model does not influence the relationship between grit 

and output technology integration at a statistically significant level.  
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Table 7   

HLRM Model Fit Measures 

 

Model 

 

R R2 

 

Adjusted R2 F df1 df2 p 

1 0.431 0.186 0.159 7.07 1 31 0.012 

2 0.486 0.236 0.185 4.63 2 30 0.018 

 

Table 8  

 

Model Comparisons of Grit & Self-Efficacy on Output Technology Integration 

 

Models ∆R2 F df1 df2  p 

1 - 2 0.0501 1.97 1 30 0.171 

 

Table 9 

 

Model Coefficient Values of Models 1 and 2 

 

Models Predictor Estimate SE t p Standard 

Estimate 

1 Grit .595 0.224 2.755 0.010    .431 

2 Grit .4168 0.2546 1.637 .112 .302 

 Self-

efficacy 

.0846 0.0603 1.403 .171 .259 

 

Research Question Four 

 Introduction to the Analysis. Self-efficacy has been shown to have a relationship with 

teachers’ level of technology integration (Dussault & Deaudelin, 2004). However, there is 

limited data on how grit is correlates with self-efficacy and technology integration. Findings 

from research question 2 suggest there is a positive, statically significant correlation between 

self-efficacy and input technology integration (r = .44, p < 0.05), and self-efficacy and grit (r = 

.50, p < 0.01). Even though grit showed no statistically significant positive correlation for input 
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technology integration, it was necessary to determine how adding grit altered the model of self-

efficacy and input technology integration.  

Research question four was: What is the effect of grit on levels of technology integration, 

after controlling for self-efficacy? To address this question, an HLRM analysis was conducted to 

determine how grit and self-efficacy correlate with input technology integration. In the first step 

of the HLRM analysis, the predictor variable of self-efficacy on the dependent variable of input 

technology integration was analyzed. The result of the first step revealed a statistically 

significant model F(1,31) = 9.92, p = <0.01, R2 = 0.242. Therefore, self-efficacy is significantly 

associated with input technology integration (beta = 0.492, t = 1.86, p = <0.01). The second step 

of the analysis (F(2,30) = 6.67, p = <0.01, R2 = 0.308) which included grit (beta = -0.295, t = -

1.68, p = 0.103) (Table 12) did not show significant improvement from the first model ∆F(1,30) 

= 2.83, p = 0.103, ∆R2 = 0.0653 (Table 11).  Based on these results, self-efficacy does have a 

significant correlation with input technology integration; however, adding grit to the model does 

not strengthen the relationship between self-efficacy and input technology integration at a 

statistically significant level.  
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Table 10   

HLRM Model Fit Measures 

 

Model 

 

R R2 

 

Adjusted R2 F df1 df2 p 

1 0.492 0.242 0.218 9.92 1 31 <0.01 

2 0.555 0.308 0.262 6.67 2 30 <0.01 

 

Table 11  

 

Model Comparisons of Grit & Self-Efficacy on Input Technology Integration 

 

Models ∆R2 F df1 df2  p 

1 – 2 0.0653 2.83 1 30 0.103 

 

Table 12 

 

Model Coefficient Values of Models 1 and 2 

 

Models Predictor Estimate SE t p Standard 

Estimate 

1 Self-

Efficacy 

.234 .0742 1.86 <0.01 0.492 

2 Self-

Efficacy 

0.304 0.0833 3.65 <0.001 0.640 

 Grit -0.592 0.3518 -1.68 .103 -0.295 

 

Research Question Five 

 

 Introduction to the Analysis. Self-efficacy and grit have been found to be positively 

correlated, according to Alhadabi and Karpinski (2020), Fabelico and Afalla (2020, and Phillips-

Martinez (2017). Similar results were found according to the Pearson correlation analysis of grit 

and self-efficacy (R = .50, p < 0.01). There was also positive, statically significant correlation 

between self-efficacy and overall technology integration (R = .52, p < 0.01). While grit did not 

show a statistically significant correlation for overall technology integration (R = .08, p > .05), 
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adding grit to the model of self-efficacy and overall technology integration could provide a more 

accurate model for determining overall technology integration. To determine this, I added grit to 

the statical model of self-efficacy and overall technology integration via HLRM.  

Research question five is: What is the effect of grit on overall technology integration, 

after controlling for self-efficacy? To address this question, an HLRM analysis was conducted to 

determine how the predictor variables of grit and self-efficacy correlate with the dependent 

variable of overall technology integration. Recall that overall technology integration is defined 

by the variables of both input technology integration and output technology integration. The first 

step in this analysis involved the predictor variable self-efficacy and revealed a statistically 

significant model F(1,31) = 11.42, p = <0.01, R2 = 0.269. Therefore, self-efficacy is significantly 

associated with overall technology integration (beta = 0.519, t = 3.38, p = <0.01). The R2 value 

of 0.269 associated with this regression model suggests that self-efficacy accounts for 26.9 % of 

the variation in output technology integration, suggesting that 73.1 % of the variation in overall 

technology integration cannot be due to self-efficacy. For the second step of the HLRM analysis, 

the predictor variable grit was added to the analysis with self-efficacy. The results of the second 

step (F(2,30) = 6.96, p = <0.01, R2 = 0.317) which included grit (beta = -0.253, t = -1.45, p = 

0.157) (Table 15) did not show a statistically significant improvement from the first model 

∆F(1,30) = 2.10, p = 0.157, ∆R2 = 0.0479 (Table 14). Based on these results, self-efficacy does 

have a significant correlation with overall technology integration. The combination of self-

efficacy and grit does not improve the strength of the relationship between self-efficacy and 

overall technology integration at a statistically significant level.  
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Table 13   

 

HLRM Model Fit Measures 

 

Model 

 

R R2 

 

Adjusted R2 F df1 df2 p 

1 0.519 0.269 0.246 11.42 1 31 <0.01 

2 0.563 0.317 0.272 6.96 2 30 <0.01 

 

Table 14  

 

Model Comparisons of Grit & Self-Efficacy on Overall Technology Integration 

 

Models ∆R2 F df1 df2  p 

1 – 2 0.0479 2.10 1 30 0.157 

 

Table 15 

 

Model Coefficient Values of Models 1 and 2 

 

Models Predictor Estimate SE t p Standard 

Estimate 

1 Self-

Efficacy 

0.175 0.0517 3.38 <0.01 0.519 

2 Self-

Efficacy 

0.217 0.0587 3.70 <0.001 0.645 

 Grit -0.360 0.2480 -1.45 0.157 -0.253 

 

Summary  

 

The purpose of this chapter was to provide the results of the analysis of the quantitative 

survey data collected by traditional high school teachers in a rural school district. Based on the 

methods outlined in Ch. 3, I analyzed the results of the survey data using EFA, Pearson 

correlation analysis, and HLRM. I presented the results of the analyses and summarized the 

statical data related to the five research questions. In the following section, I will discuss the 

findings of these results within the research literature, recommendations for further studies, the 

limitations of this investigation, and conclusions.  
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CHAPTER 5

Discussion and Conclusions 

In this section, I present the major findings of the study. These findings relate to levels of 

technology integration and grit, self-efficacy, years of instruction, age, graduation level, sex, and 

STEM instruction. These findings have implications for the field of educational technology, 

leadership, and the application of non-cognitive psychometric techniques in the field of 

educational research. I will also present the limitations of this investigation. I close with the 

implications of this study for policy, practice, and further research.   

Study Summary  

Problem Overview 

Every year, billions of dollars are spent on public education (Barnum, 2022; McCandless, 

2015). Integrating educational technologies is one of the most expensive investments (USDOE, 

2018). When it comes to the utilization of educational technologies, there is a great deal of 

variability among teachers due to various factors, such as teachers’ technology self-efficacy (Cai 

et al., 2019). These differences in integrating educational technologies can tremendously impact 

students’ experiences with technology in public education (Hampton et al., 2020; Martinez & 

McGrath, 2014). Addressing the problem of teachers’ technology integration is paramount for 

providing equitable technology opportunities for students in public education institutions 

(Kaden, 2020). 

Purpose Statement   

This study was used to investigate the literature regarding technology integration and 

investigative protocols for providing the best approach for understanding barriers to technology 

integration in P-12 schools. From the literature review, an investigation was conducted to 
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determine the relationships between teacher technology integration, grit, and self-efficacy. The 

findings of this study will add to the literature regarding the application of psychometric 

investigations into technology integration and the application of grit theory into the field of 

instructional practice.  

Research Design 

This exploratory study sought to expand upon limited research on grit and technology 

integration in public P-12 schools. Variables for this study were levels of teacher technology 

integration, teacher technology self-efficacy, and teacher grit. Additional variables investigated 

related to other areas of correlation between teacher demographic information and grit, such as 

subject area, years of instruction, age, gender, and level of education. A quantitative approach 

was applied to investigate the relationship between variables. A hierarchical linear regression 

model (HLRM) provided analytical parameters. 

Research Questions 

1. Is there a relationship between teacher grit and the type of technology integration 

applied by instructors for student work?  

2. Is there a relationship between teacher grit and the following characteristics:  

a) subject area 

b) years of instruction  

c) age 

d) gender 

e) level of education 

3. What is the effect of self-efficacy on levels of technology integration, after controlling 

for grit?  



  

 91 

4. What is the effect of grit on levels of technology integration, after controlling for self-

efficacy?  

5. What is the effect of grit on overall technology integration, after controlling for self-

efficacy?  

Methodology  

There are 115 school districts in the state of North Carolina. From all these districts, one 

rural school district was chosen. Approval was acquired from the district's superintendent to 

administer surveys across three traditional high schools in the school district. Other schools in 

the district listed as non-traditional public schools did not meet the requirements for this 

investigation. This district was representative of a rural school district in North Carolina. Each 

school that participated in the study had consistent technology policies and access to technology 

available from the district. There were 200 teachers surveyed for this study. 

 Grit was considered a predictor variable for technology integration using HLRM. 

Additional variables, including technology self-efficacy, were added to determine their possible 

relationship with grit and technology integration. Statistical correlation analyses determined the 

correlations between other variables and technology integration.  

Major Findings 

 Several findings in this study add to the research literature on the relationship between 

grit and self-efficacy with technology integration. First, I found two primary constructs to 

describe teachers’ technology integration. These two constructs were deemed as input and output 

technology integration. Second, grit is significantly statistically correlated with output 

technology integration. Third, self-efficacy is statistically significantly correlated with input and 

overall technology integration. Fourth, grit is not significantly statistically correlated with 
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teachers’ age, gender, years of instruction, STEM-based instruction, or degree level obtained. 

Fifth, despite their significant statistical correlation, neither grit nor self-efficacy improves the 

model effectiveness of each variable nor their relationship with technology integration. In the 

following discussion, I will present a synthesis of the major findings, relate these results to the 

research literature, and discuss the contribution of these findings to the field of educational 

technology research.  

Discussion 

Levels of Technology Integration and Grit 

 I analyzed survey data using EFA and found two different constructs, input technology 

integration, and output technology integration. These constructs showed statistically significant 

differences in responses regarding technology integration based on exploratory factor analysis 

results. Teachers’ responses to technology integration could be grouped based on these two 

constructs. The results of the EFA constructs of input and output were used to determine the 

relationship between teacher grit and input and output technology integration.  

Through correlation analyses, I determined grit was highly correlated with output 

technology integration (Table 9). Regarding research question 1, “Is there a relationship between 

teacher grit and the type of technology integration applied by instructors for student work,” the 

data confirm that grit has a relationship with the type of technology integration for student work. 

Teachers with higher grit assign work to students categorized as output technology integration or 

give work that requires students to produce content using technology, such as publishing a blog 

or publishing information online. At the same time, teachers with lower grit assign work to 

students categorized as input technology integration or give work that requires teachers to be 

content generators, such as having students generate emails or perform research online. This 
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conclusion is not surprising when considering the types of teachers in the research literature who 

identify themselves as having higher levels of grit (Duckworth et al., 2009; Duckworth & 

Robertson-Kraft, 2014; Fabelico & Afalla, 2020; Grohman et al., 2017). Such teachers are more 

effective, retained, and creative, as will be discussed in the following section.  

Grit has been shown to have a positive relationship with levels of novice teacher 

effectiveness (Duckworth et al., 2009; Duckworth & Robertson-Kraft, 2014), teacher retention 

(Duckworth & Robertson-Kraft, 2014); teacher academic achievement (Fabelico & Afalla, 

2020), managing strategies for students with behavioral issues (Kim & Shin, 2018), and teacher 

creativity (Grohman et al., 2017). As presented in chapter 4, grit was positively correlated with 

output technology integration. For every one-unit increase in grit, teachers increased the output 

technology integration by 0.43.  The beta ( ) value corresponds to the change in the outcome 

variable, in this case, output technology integration, for every change in 1-unit of the predictor 

variable (Cribari-Neto & Zeileis, 2010).  This suggests that teachers with higher grit assign tasks 

requiring the student to use technology to produce new content or publish material. Having 

students communicate their ideas and apply classroom content knowledge through publication is 

foundational to the principle of deeper learning (Rickles et al., 2019). The goal of technology 

integration should be to not only have students use technologies but use technologies for creative 

processes relating to deeper learning and higher cognitive skills (McLeod & Richardson, 2013). 

Any technology used solely to absorb content does not address the principles of multimedia 

learning, where students are tasked with becoming metacognitive, deep conceptual learners 

capable of transferring knowledge to new problems and situations (Mayer, 2021). When 

considering input technology integration, grit did not have the same relationship.  
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 Grit was not found to have a relationship with input levels of technology integration, such 

as evaluating online information or having students conduct research using websites. These 

activities were classified as input technology variables because they require teachers to use 

technologies for inputting content to students instead of students generating content. Similar 

results have also been found regarding the use of grit and self-efficacy in educational settings 

(Usher et al., 2019), where grit was not an adequate predictor variable compared to self-efficacy 

regarding student academic success. In the next section, I discuss the relationship of 

demographic data with variables on technology integration and the relationship of these variables 

to self-efficacy and grit.  

Demographic Correlations with Self-efficacy, Grit, and Technology Integration 

 I used the EFA results of the survey data and combined them with all teachers’ responses 

regarding gender, years of instruction, age, courses taught, and graduate-level completed for 

further analysis using Pearson correlation analysis to determine the level of statistically 

significant relationships between all variables. The results of the correlation analysis showed no 

statistically significant associations between demographic data (i.e., years of instruction, gender, 

age) and technology integration, self-efficacy, and grit. These findings are consistent with 

Duckworth and Robertson (2014) and Fablicio and Afalla (2020), who found no statistically 

significant relationship between grit and demographic information. While grit is a powerful tool 

used in investigations into the rigorous demands of teaching, the literature suggests that grit does 

not align with demographic variables (Duckworth & Robertson, 2014). Demographic variables, 

such as years of instruction, may often be associated with perseverance and passion for 

completing long-term goals; however, grit was not found to have a relationship with these 

variables (Duckworth & Robertson, 2014; Fablicio & Afalla, 2020). These results can be 
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significant when considering the applications of non-cognitive research protocols relating to 

academic success and teacher retention. According to the findings, non-cognitive parameters did 

not have a statistically significant relationship with graduation levels, years of instruction, or 

course types. In the following section, I will present the finding of the relationships between 3 

major domains of self-efficacy, grit, and levels of technology explored through HLRM.  

Self-Efficacy Correlations with Technology Integration  

 To address research questions 3-5, HLRM analyses were applied to the survey data for 

variables that showed statically significant correlations between self-efficacy, grit, and 

technology integration. As shown in table 9, grit has a statistically significant relationship with 

output technology integration; however, when adding self-efficacy to this model, the relationship 

was no longer significant. These results are consistent with findings on the relationship between 

grit and self-efficacy on instructional components of educational attainment (Fabelico & Afalla, 

2020). Fabelico and Afalla (2020) found that while grit and self-efficacy were highly correlated, 

grit was correlated with educational attainment, while self-efficacy was not. In other words, 

adding self-efficacy to a model where grit is used as a predictor variable does not always provide 

a more effective predictor model, despite the relationship between grit and self-efficacy. Self-

efficacy was also shown to have a statistically significant correlation on input technology 

integration. HLRM was employed to determine how adding grit to self-efficacy and input 

technology integration altered the model.  

When analyzing the results of self-efficacy and input technology integration, table 12 

shows there is a statistically significant relationship between self-efficacy and input technology 

integration. When adding grit to this model, the correlation of self-efficacy with input technology 

integration was slightly improved. Still, this improvement was not a statistically significant 
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change in the model. These results are consistent with research using teachers’ evaluations of 

student motivations for reading and math (Usher et al. 2019), who determined that self-efficacy 

is mediated by grit. In other words, when adding grit to self-efficacy models, where self-efficacy 

is shown to be a vital predictor variable, grit may be used to improve the model. These findings 

were also found regarding components of grit as a mediator for student success with academic 

self-efficacy (Jian et al., 2020); in this case, adding grit with students' self-efficacy improves 

students’ academic success. The inclusion, therefore, of grit provides an enhanced model in some 

cases (Jian et al., 2020). However, in this study, grit did not improve the model of self-efficacy 

and input technology integration at a statically significant level. Yet, self-efficacy was also found 

to have a statistically significant relationship with overall technology interaction, providing 

another possible model for improvement through incorporating grit.  In the following section, I 

will present how adding grit changed the self-efficacy and overall technology integration model.    

Research question 5 was designed to determine the relationship between grit and self-

efficacy and whether this relationship could alter levels of technology integration. As a result of 

the correlation analysis shown in Table 6, there was a statistically significant relationship 

between grit and self-efficacy. These results are consistent with the research literature regarding 

grit and academic self-efficacy (Alhadabi & Karpinski, 2020; Jian et al., 2020), grit and self-

efficacy as predictors for teacher ratings for student motivations (Usher et al., 2019), and grit and 

teaching self-efficacy (Fabelico & Afalla, 2020; Kim & Shin, 2018). Specifically, grit and self-

efficacy have a statistically significant relationship, and this relationship may improve models 

relating to technology integration. The self-efficacy and overall technology integration model 

showed a statistically significant correlation. When adding grit to this model, the correlation of 

self-efficacy with overall technology integration was slightly improved.  
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When addressing research question five, “What is the effect of grit on overall technology 

integration, after controlling for self-efficacy,” it appears that the correlation between these two 

variables does improve the model. However, not at a statistically significant level. Similar results 

have shown that not all relationships between self-efficacy and grit can be mediated by one 

another at a statistically significant level (Jian et al., 2020; Usher et al., 2019). Each variable, 

independent of the other, was found to correlate with certain levels of technology integration 

(i.e., input and output).  Grit appears to be correlated with output technology integration. In 

contrast, self-efficacy is correlated with input technology integration, which can be improved by 

grit but not at a statistically significant level. Therefore, based on these findings, grit and self-

efficacy have a statistically significant relationship, but this relationship does not correspond to 

all levels of technology integration. In the following section, I will explain the limitations of 

these findings as well as the implications of these findings to policy, practice, and future 

research.  

Limitations 

 One of the limitations of this study was the sample size and the district used for sampling. 

While these effects did not alter the analysis protocols for this investigation, more participants 

would have only added to the model's fitness. Additionally, this study looked at three traditional 

high schools in a rural district to reduce factors relating to different student demographics based 

on alternative schools and early college-type programs. Yet, consistency between student bodies 

was not considered a parameter in this study, as all schools had the same institutional policies 

regarding technology implementation regardless of population. Finally, other non-cognitive 

parameters were not considered for this investigation, only grit, and self-efficacy. Other 

parameters may be better indicators of levels of technology integration as they are developed and 
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tested in future investigations. In the next section, I will discuss the implications of policy, 

practice, and future research for the findings of this study.  

Implications 

Policy  

This investigation addressed the relationship between teachers’ grit, technology self-

efficacy, and technology integration. As shown, grit has a correlation with output technology 

integration. In contrast, technology self-efficacy correlates with input technology integration, 

which can be improved by grit but not at a statistically significant level. Based upon the findings 

shown here, several implications can be made in technology implementation policy, non-

cognitive research, deeper-learning practices, and professional development.  

 The research literature is inundated with the applications of grit in different educational 

spaces, such as the success rates of California Superintendents (Kearns, 2015), teacher retention 

and effectiveness (Robertson-Kraft & Duckworth, 2014), student career-related attitudes (Lee & 

Sohn, 2017), student academic success (Aparicio et al., 2017; Duckworth et al., 2007; Rimfeld et 

al., 2016; Usher et al., 2019; Wang et al., 2017), student-teacher relationships (Lan & 

Moscardino, 2019), and teacher performance (Fabelico & Afalla, 2020). This is the first article 

that has applied the grit investigative tool in an educational setting within a specific demographic 

to determine the correlation with non-cognitive parameters of technology integration. While grit 

was not found to have a correlation with input technology, it was found to be correlated with 

output technology or the utilization of instructional techniques which require students to use 

technology to produce new content. Since this is the first study in this area, this is an important 

finding regarding the application of grit as a metric for levels of technology integration and the 

potential use of this tool for future investigations in educational technology. These findings also 
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play a role in utilizing self-efficacy or grit psychometric research techniques in technology 

integration investigations and educational technology policy.  

 The findings of the separation of self-efficacy and grit and their correlations with levels 

of technology integration add to the research literature on the robustness of self-efficacy in 

technology integration and the universal application of grit. While self-efficacy was found to be 

correlated with input technology integration, it was determined that this variable did not alter the 

model of grit and output technology integration. These findings suggest that teachers with higher 

self-efficacy scores relating to technology integration may not integrate technologies that require 

students to generate content using these tools compared to teachers with higher grit scores. 

Additionally, teachers with higher levels of self-efficacy may use technologies in their classroom 

but not assign work that requires higher-order thinking processes and deeper learning using these 

technologies compared to teachers with higher grit scores. The implications of these findings 

could be helpful when evaluating the work that students are doing in courses and finding a way 

of improving the general applications of technologies in high school settings and deeper-learning 

practices and policies, as will be presented in the following section.Implementing new 

technologies in public schools can be very daunting and costly. With this investment comes the 

expectation that instructors will utilize the tools. As shown here, the integration of technologies 

can vary between instructors based on levels of grit. Based on these findings, school district 

administrators may consider adjusting their implementation policies to train teachers on 

integrating technologies for different pedagogical practices, such as the principles related to 

deeper learning.   

 In deeper learning, students are encouraged to create and produce content using digital 

media tools. These practices lead to higher-order thinking practices of creativity, evaluation, and 
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other components associated with advancing through Bloom’s taxonomy (Hopson et al., 2017). 

As a result of the COVID-19 global pandemic, educational institutions across the globe were 

required to transfer their instructional practices to an online platform based on state and district-

mandated policies. While research is still being conducted on the impact of this global pandemic 

on educational settings, one possible implication could be the lack of utilizing technologies for 

more than content delivery. This study has shown that grit is correlated with instructors’ use of 

technology integration for having students use technology to produce content beyond the 

parameters of technology access and availability. The implications of the findings presented here 

provide additional parameters that need to be addressed when utilizing technology for deeper 

learning and the implications of non-cognitive variables such as grit and self-efficacy to evaluate 

educational technology policies.    

Practice  

As the literature has shown, teachers’ experiences with technology professional 

development tend to be lacking in how to utilize certain technologies in the classroom (Ertmer et 

al., 2012; Grant et al., 2015; Hutchison & Reinking, 2011). In this investigation, I present a 

possible metric for determining areas for further professional development regarding teachers 

with lower grit scores. Teachers with lower levels of grit may benefit significantly from 

professional development for using technologies to help students create and generate content. 

Additionally, professional development sessions that focus more on using technologies for 

higher-order thinking processes may be very beneficial to teachers with lower levels of grit. 

Another possible area of professional development regarding teacher technology integration 

could be through mentorship programs utilized for many first-year teachers (Heirdsfiled, 2008) 

and teacher leaders within schools (Clements, 2018).  
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 This study adds to the current literature on non-cognitive correlations with technology 

integration. Previously, there were limited resources regarding how grit is correlated with 

technology integration in specific academic settings. The implications of the findings shown here 

may be beneficial regarding how technologies are used for instruction to support student learning 

and knowledge construction and the diverse applications of non-cognitive research 

investigations.  

Future Research 

 Since this is the first study of grit and levels of technology integration, the first area for 

further research would be to replicate this study in another rural school district with the 

traditional high school teaching faculty. This study could also be applied to other school 

demographics, such as K-8, early colleges, and non-traditional high schools to determine 

whether similar findings could be resolved with different teaching populations. 

 While this study broke down two constructs of technology integration, further studies 

may consider using even more constructs of technology integration which broke down the 

constructs of integration even further. Additionally, qualitative studies investigating observed 

teacher use might be applicable as researchers could design parameters of technology use based 

on observing teachers’ technology use for a period. Strict parameters regarding the coding of 

teacher levels of technology integration would need to be heavily considered to address inter-

rater reliability.  

 Finally, future studies could involve a larger sampling frame across schools and districts 

to determine whether similar findings are produced within diverse populations and schools 

across a district, state, and nationally. This study focused on one district and similar schools 

within that district to reduce the difference between school district technology policies and 
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leadership practices. Future studies would need to be conducted to determine if similar findings 

are presented despite population demographics and location changes.  

Conclusion 

 I have shown how the grit investigative tool can be applied, for the first time, in an 

educational technology investigation. Through advanced quantitative statistical analyses, I have 

also presented a way to reevaluate teachers’ levels of technology integration based on the 

constructs of input and output techniques employed by secondary education instructors. While 

self-efficacy showed correlations with technology integration, utilizing grit provided a new 

investigative approach that had previously not been applied to this field. Grit was found to be 

correlated with teachers’ levels of output technology integration, while self-efficacy was found 

to be associated with teachers’ input technology integration. Despite the relationships between 

these variables, neither was found to improve the other regarding levels of technology integration 

at a statistically significant level.  

There are many benefits to the incorporation of technology in educational settings. The 

implementation and support of instructors’ use of technologies vary widely. This study provides 

additional applications of non-cognitive investigative practices, such as self-efficacy and grit, for 

determining possible variables for the differences amongst instructors regarding technology 

integration. While highly scrutinized for its application in determining success, grit may provide 

a possible variable to address further support for instructors in their approach to implementing 

new classroom tools for furthering students’ knowledge construction, meta-cognition, and deep-

conceptual understanding.   
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APPENDIX B 

IRB APPROVAL LETTER 

 



  

 149 

APPENDIX C  
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APPENDIX D 

LETTER OF SUPPORT AND LOCAL CONTEXT 
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APPENDIX E 

GRIT, SELF-EFFICACY, AND TECHNOLOGY INTEGRATION SURVEY 

Survey Questions 

1. What subject area do you teach?  

 

2. How many years have you been a high school instructor? 

 

3. How old are you? 

 

4. What is your gender identification? 

 

5. What level of education have you completed?  

 

For questions 6-17, please respond to the following items  

 

6. I have overcome setbacks to conquer an important challenge.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

 

7. New ideas and projects sometimes distract me from previous ones.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

8. My interests change from year to year. 

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  
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9. Setbacks don’t discourage me.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

10. I have been obsessed with a certain idea or project for a short time but later lost interest.*  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

11. I am a hard worker.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

12. I often set a goal but later choose to pursue a different one.*  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

13. I have difficulty maintaining my focus on projects that take more than a few months to 

complete.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

14. I finish whatever I begin.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  
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15. I have achieved a goal that took years of work.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

16. I become interested in new pursuits every few months. 

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

  

17. I am diligent.  

❑ Very much like me  

❑ Mostly like me  

❑ Somewhat like me  

❑ Not much like me  

❑ Not like me at all  

 

For questions 18-26, Respond with your opinion about each of the statements. Please 

indicate your opinion about each of the statements below. Your answers are confidential.   

 

Respond based on the following scale:  

 

1 – Nothing 

2  

3 – Very Little 

4 

5 – Some Influence 

6 

7 – Quite a bit 

8 

9 – A great Deal 

 

18. How much can you gauge student comprehension of content delivered using technology 

resources?    

 

Scale choice: ____ 

 

19. How much can you gauge student comprehension of content delivered using technology 

resources? 
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Scale choice: ___ 

 

20. How much can you use alternative (technology-based) resources to get through to the 

most difficult students? 

 

Scale choice: ___ 

 

 

21. How much can you use alternative (technology-based) resources to help your students 

value learning?   

 

Scale choice: ___ 

 

22. How well can you implement alternative (technology-based) strategies in your 

classroom?   

 

Scale choice: ___ 

 

23. How much can you use a variety of technology-based assessment strategies?   

 

Scale choice: ___ 

 

24. How much can you use alternative (technology-based) resources to help your students 

think critically?  

 

Scale choice: ___ 

 

25. How much can you use technology to foster student creativity?   

 

Scale choice: ___ 

 

26. How much can you use alternative (technology-based) resources to improve the 

understanding of a student who is failing?    

 

Scale choice: ___ 

 

 

For questions 27-29, Respond with your opinion about each of the statements. Please 

indicate your opinion about each of the statements below.  

 

27. During the previous school year, how often did you use technology as a part of 

instruction? (e.g., the internet, creating multimedia presentations, sending email, etc.).  
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o Not at all  

o A few times during the year 

o About once a month 

o Two to three times a month 

o About once a week 

o A few times each week 

o Daily 

 

28. During the previous school year, about how often did your students use technology as a 

part of instruction? 

 

o Not at all  

o A few times during the year 

o About once a month 

o Two to three times a month 

o About once a week 

o A few times each week 

o Daily 

 

29. To what extent do you present students in your typical class with online work that 

involves using computers or the internet in the following ways: 

 

A. Creating a Word Document  

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

  

B. Sending Email 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

C. Playing educational games online 

o Not at all  

o Small extent  

o Moderate extent  
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o Large extent 

o Not applicable 

 

D. Gathering pictures online  

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

E. Reading a book or story online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

F. Creating a multimedia presentation (i.e. Powerpoint) 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

G. Using reference sites online (Ex. Dictionary.com) 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

H. Publishing information on a wiki or blog 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

I. Publishing Information on a website  

o Not at all  
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o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

J. Communication using instant messenger or other chat tools 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

      

K. Formulating questions to research online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

L. Locating information online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

M. Evaluating information online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

N. Synthesizing information online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 
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O. Searching for information online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

P. Using specific search strategies to search for information online 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 

 

Q. Collaborating online with students from other classes 

o Not at all  

o Small extent  

o Moderate extent  

o Large extent 

o Not applicable 
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