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Compared with the pace of technological innovations in the world, the educational 

system remains static. Technology use in the classroom has kept the same daily routines of 

teachers and students. While technology has been prevalent in the classroom for over a decade, 

implementing transformative use of devices remains challenging. Recognizing the need for more 

research on how technology should be utilized in the classroom, one 3rd teacher at a design 

thinking school was examined through a qualitative single-person case study. With technology 



 xii 

integration frameworks such as Technological Pedagogical and Content Knowledge (TPACK) 

model and the Substitution, Modification, Redefinition, and Redefinition (SAMR) model, this 

study highlighted the importance of interweaving technology with 21st-century curriculum.  

Findings from the study highlighted the need for more research on teachers fusing 

technology with 21st-century skills to prepare students for the technologically advanced world. 

Teachers who embraced progressive pedagogy, such as design thinking, project-based learning, 

and blended learning, witnessed a paradigm shift in the field of education using technology. This 

study found that to transform student learning experience with technology, the curriculum needs 

to be grounded in preparing students with 21st-century skills. The results also determined that 

technology mandating at the district level is ineffective because a traditional district will not 

impose innovative use of technology in the classroom. The technological knowledge needed to 

be distributed among people who play a role in students’ education, such as school leaders, 

teachers, parents, and community members. The study concluded with the contributions to 

implications for policy, practice, and future research. 
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CHAPTER I: INTRODUCTION 

Statement of the Problem 

Rapid technological innovations are changing the world we live in today, except for one, 

education (Couch & Towne, 2018; Ditzler et al., 2016; Ertmer & Ottenbriet-Leftwich, 2010; 

Tay, 2016). In the past century, there have been few revolutionary changes to our education 

system compared with the pace of technological innovations in the world. Even with the first 

personal computers entering the classroom in the 1970s to schools having access to the Internet 

by the 1990s, not much of the school's curriculum has shifted, even with the use of technology 

(Howard & Mozejko, 2015). However, with laptops and tablets in the classroom in the last 

decade, technology has undoubtedly advanced and expanded access to education for K-12 

students. There are compelling reasons for teachers to enrich students with 21st-century skills 

needed for a future increasingly focused on technology (Anagun, 2018). Candidates possessing 

these 21st skills, such as digital fluency, critical thinking, creativity, communication, and 

collaboration, are highly desired by many organizations in today's world (Urbani et al., 2017). 

Thus, technology should change how teachers teach and students learn in the classrooms.  

As technology transforms how existing organizations operate, governments work, and 

generations learn, schools also need to adapt to meet the demands of the real world. However, 

many teachers need help integrating technology into their instruction, and when they do, it is 

commonly at a low-level adoption (Voithofer & Nelson, 2021). For teachers to transform student 

learning experience with technology, it needs to be paired with a curriculum that reflects the 21st 

century. Most of the current research focuses on teacher education courses' effects on technology 

integration and technology professional development at schools but does not examine how 

teachers utilize technology in the classroom (Farjon et al., 2019; Wilson et al., 2020). There is a 
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need for more practical and real-life examples of teachers using technology in the classroom, 

especially in schools grounded in preparing students for the 21st century. Closing this gap 

between technology use in the classroom and preparing students for the future is significant in 

the 21st century. However, it has proven to be a challenge in education.  

Purpose of the Study 

While students adapted to the rapid changes with technology, the current educational 

system remains outdated relative to how people utilize technology in the workplace (Henriksen 

et al., 2018). The challenge lies in school systems focused on educating one type of learner and 

using grades and test scores to motivate students. Instead, teachers need to adjust and shift along 

with the accelerating pace of technological development so schools can also become a place 

where students can use their passion and interest as the driving factor in the learning process 

(Avci et al., 2020; Sabzian et al., 2013). Another problem is the outgrowth of technological 

innovation which resulted in teachers needing further support through professional development, 

so they are equipped to teach students. Nonetheless, the existence of technology has been 

prevalent in the field of education for over a decade. However, there still needs to be more 

research on how teachers use technology in the classroom to prepare students for the 21st 

century.  

More recently, several models of schools have emerged grounded in the 21st-century 

pedagogy including but not limited to design thinking, project-based learning, blended learning, 

and personalized learning. Schools that are founded on 21st century pedagogy are committed to 

preparing students for future learning and workplace by engaging students in real-world 

problems, creating collaborative spaces, and providing inquiry-based instruction. As such, 

documenting how technology is used in these schools should contribute to our understanding of 
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innovative uses of technology that is weaved through pedagogy and content to be learned in 

schools. Therefore, this study aimed to fill this gap in the literature by studying one 3rd-grade 

teacher at a design thinking school grounded in supporting innovation and 21st-century skills 

through technology.   

Research Questions 

The following research questions were investigated in this study: 

1. How do elementary school teachers use technology in the classroom to support 

student’s learning in a school that focuses on design thinking as a pedagogical approach? 

2. How do teachers’ knowledge of pedagogy, content, and technology interact and inform 

their technology integration practices in the classroom?  

3. How does the teachers’ social circle support technology integration in the classroom? 

Conceptual Framework 

            This study used the TPACK (technological pedagogical content knowledge) model and 

the SAMR (Substitution, Augmentation, Modification, and Redefinition) model to evaluate 

technology use in the classroom. In 2006, Punya Mishra and Matthew Koehler introduced the 

TPACK model to help provide a framework for teachers to infuse technology within the larger 

teaching context. This framework allowed teachers to think about all three dimensions when 

planning a lesson using technology. For example, when planning instruction, teachers chose a 

technology tool that students would utilize along with a content standard while outlining the 

instructional strategy. While the TPACK model requires teachers to include all three 

components, including technology, it also guides them in developing technological knowledge.  
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To better equip teachers with the technological knowledge of the TPACK model, the 

SAMR (Substitution, Augmentation, Modification, Redefinition) model was developed. In 2010, 

Ruben R. Puentedura developed the SAMR model to encourage teachers to significantly enhance 

the quality of education provided with technology (Puentedura, 2013). The SAMR model 

consists of four classifications: Substitution, Augmentation, Modification, and Redefinition. 

Substitution and Augmentation is a technology that enhances instruction, while Modification and 

Redefinition transform instruction. The first level is Substitution. At this level, the technology 

used in the classroom substitutes other learning activities without functional change. The second 

level is Augmentation, where technology in the classroom substitutes other learning activities 

with functional improvements. The third level is Modification. At this level, the technology used 

in the classroom allows the learning task to be redesigned. The fourth level is Redefinition, 

where the technology used in the classroom allows for creating tasks that could not have been 

done without technology. Overall, the SAMR model encourages teachers to create optimal 

learning experiences for students using technology.  

Overview of Methods 

            This qualitative case study examined one 3rd-grade teacher from a design thinking school 

serving TK-8th grade students in North San Diego County, California. The primary data sources 

came from teacher collaboration meetings, classroom observation, teacher interviews, and 

artifact collection during the spring of 2022. One benefit of data gathering in the spring was 

attaining information on the participating teacher's entire scope of the school year. During the 

teacher interview, the focus was on how the teacher used technology at the beginning of the year, 

which gave a glimpse of the entire school year without physically shadowing the teacher. 

Moreover, student artifacts and lesson plans were collected to triangulate findings from 
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classroom observations and teacher interviews. This data collection occurred over eight weeks, 

starting in February 2022 and ending in March 2022.  

This school site was chosen due to the uniqueness of its guiding principles of design 

thinking. It is also a public school in a large district, which was essential to explore since most 

progressive schools are charter schools. The literature stated that school pedagogy had been one 

of the main components of the lack of technology use in the classroom, so new schools have 

emerged embracing a progressive pedagogy (Kijima et al., 2021; Lin et al., 2021). With the 

emergence of schools grounded in design thinking and project-based learning approach, more 

teachers were meaningfully and innovatively using technology due to their commitment to 

preparing students for the 21st century (Gleason & Cherrez, 2020). If it is true that pedagogy was 

the issue of why technology was not utilized effectively in traditional schools, then 

understanding how a 3rd grade teacher utilizes technology in design thinking school can shed 

light onto how technology, pedagogy, and content work together to support students’ learning.  

Significance of Study 

            This research investigated one 3rd grade teacher in a design thinking school on their 

experiences, beliefs, and uses of technology in the classroom to support their learning in design 

thinking pedagogy. Given the need for more research on technology use in lower elementary 

school classrooms, detailed analysis targeting 3rd grade students may address the gap in 

educational literature and research. The significance of this study emerged from the need to 

investigate a design thinking school on its technology integration in the classroom so that 

traditional schools can reproduce transformative technology uses. In addition, this research uses 

the TPACK model to understand how technology, pedagogy, and content work together in a 

classroom to support the development of 21st-century skills among students.  
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Limitations 

            Several assumptions and limitations were considered for this study. First, a drawback of a 

single-person case study was that there were no other samples to compare the results to, nor 

could the results be generalized across an elementary school. Even though this research proposed 

practical ways teachers can use technology in the classroom, it may limit the transferability of 

the conclusion because this school was unique in its structure and guiding principles. Moreover, 

the type of school selected for this study can also be limited in geographic scope. Even though 

students spoke 50 different languages at this school, this unusual student population may not 

reflect a typical, traditional school demographic. However, the researcher shared findings that 

could inform teachers about implementing transformative technology in the classroom even 

though they were not at a design-thinking school.  

While this was a comprehensive single-person case study, having one participant meant 

the data was not representative of a larger school population. This research was conducted on 

one 3rd-grade teacher in a school of forty-five additional teachers. Increasing the number of 

teacher voices in this study could have led to more generalizable results. With more teachers in 

the same grade level, various technology use could have been analyzed and compared for more 

meaningful results. In addition, gathering data from different grade level teachers could have led 

to discovering how students in each grade progressed in technology use in the classroom.  

Furthermore, this research was conducted during 2021-2022, when students and teachers 

transitioned out of COVID-19. During the COVID-19 pandemic, most U.S. public schools 

closed and turned to remote learning (Lubis, 2021). While this created more access and usage of 

technology during the pandemic, it became a disadvantage. When students went back to school 
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in person, most teachers limited their use of technology in the classroom due to the technology 

fatigue that developed during the pandemic. Thus, this could have shifted the participant’s 

typical use of technology in the classroom because of the COVID-19 pandemic drawbacks. 

Definitions of Terms 

To clarify the language used in this study, a list of definitions is provided below:   

            21st-century skills. The knowledge and skills to succeed in the workforce and life. These 

skills are often referred to as digital fluency, critical thinking, creativity, communication, and 

collaboration (Partnership for 21st Century Skills, 2009; Urbani et al., 2017).  

            App. A small computer program that can be downloaded onto a computing device such as 

a tablet or smartphone and can be used immediately (Cherner et al., 2014). 

            Design thinking. A creative, iterative, and practical approach to finding the best ideas and 

ultimate solutions of a problem in which designers empathize, define, ideate, prototype, and test 

(Brown, 2008, p. 92; Hasso Plattner Institute of Design, 2010). 

Innovative learning. A process of creating an environment where teachers create 

opportunities for students to explore, research, and generate new ideas on their own. It involves 

the instruction to be relevant, creative, and challenging. 

Technology integration. The use of technology devices such as computers, smartphones, 

software applications, etc., in daily classroom instruction and planned and purposeful practices 

(Alenezi, 2017).  

            Technology use. A tool to make traditional processes more efficient in the classroom 

through technology (Couch & Towne, 2018). 
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            Transformative technology use. A technology method to change how students solve 

problems, engage cognitively, and interact with previously inconceivable content without 

technology.   

Summary 

            This chapter laid the foundation for the research background and existing problems 

involving technology use in the classroom. The purpose of the research was summarized, the 

research questions were presented, and limitations were revealed. The next chapter examined 

what is known about technology use within the literature.   
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CHAPTER II: LITERATURE REVIEW 

Introduction 

This chapter covered the need for more research on teachers using technology in the 

classroom to transform student learning experiences. This chapter began by addressing the 

rationale for the gap in effective technology integration. Next, an overview of frameworks for 

technology integration in the classroom was detailed. These included the Technological, 

Pedagogical, and Content Knowledge (TPACK) and the Substitution, Augmentation, 

Modification, and Redefinition (SAMR) model. Furthermore, pedagogical approaches (e.g., 

design thinking, project-based learning, blended learning, and personalized learning) that 

supported transformative technology use were highlighted. This chapter concluded with current 

technology professional developments and the benefits of shifting towards technology 

professional learning communities.  

Rationale for Gap in Technology Integration 

Although technology is constantly changing today's world, the current educational system 

has remained static as many teachers have yet to use technology to its full capacity (Avci et al., 

2020). Billions of dollars invested in educational technology have not translated into the kinds of 

instruction believed to be most transformative or effective. Researchers posit that a gap exists 

between traditional classroom instruction and innovative technological instruction due to schools 

still functioning for different ages groups within schools (Bell, 2010; Boyce et al., 2014; 

Henriksen et al., 2018; Lambert & Gong, 2010; Robinson, 2011; Tucker, 2014). Thus, even with 

technology integration in the classroom, many teachers use it to equip students with basic skills 

in the most efficient way possible. Instead, teachers should be using technology to provide 

opportunities for students to create content, publish work, and connect globally with people from 
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around the world (Magana & Marzano, 2014). Over time, a teacher who uses technology will 

outperform a teacher who does not because of technology's influence in today's world. 

Many technological devices and tools have been integrated into the classroom, such as 

computers, laptops, tablets, and smartphones. Of these, tablets became the most prominently 

used technological devices in elementary school classrooms due to their size. Tablets are 

intermediate in size between a laptop and a smartphone. One specific tablet that has been most 

favored in the classroom is the Apple iPad (Cullen & Gasparini, 2011). On the first day of its 

release, Apple sold over 300,000 iPads and 3 million within the first two months (Henderson & 

Yeow, 2012). Within five years after its release, an estimated 10 million iPads were utilized by 

schools for learning in reading, math, social studies, science, and music (Frazier & Trekles, 

2018). With an almost nonexistent learning curve, the simplicity of the iPad stood out as being 

the most user-friendly device in schools across the nation (Henderson & Yeow, 2012). As a 

result, teachers have utilized applications (apps) with the advent of iPads in the classroom. An 

app is a computer program downloaded quickly on an iPad or a tablet for immediate use. Most 

teachers widely use apps to complete basic tasks, increase student performance, and engage 

students in content areas. However, only some have used them to create relevant, creative, and 

collaborative instruction. It is essential to capture these rare but remarkable ways teachers have 

used technology in the classroom so that it can push educational capabilities (Boyce et al., 2014; 

Henriksen et al., 2018).  

Even with technology integration in the classroom, standardized testing still dominates 

the educational system. At the same time, technology should gradually replace traditional 

teaching methods with transformative learning focused on preparing students for the 21st 

century. However, many teachers feel pressure to teach to the test and often use technology to 
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increase test scores (Ditzler et al., 2016; Jennings & Bearak, 2014). Since standardized testing 

does not assess 21st-century skills, prioritizing instilling these skills has diminished (Scogin et 

al., 2017). Instead, when students use technology in the classroom, they are most likely using an 

app to “answer questions, follow instructions, drag an object, or tap the screen” (Henderson & 

Yeow, 2012, p. 81). This is a typical example of technology use at the Substitution level in the 

SAMR model because technology is used to replace old technology and a traditional pedagogical 

approach of filling out worksheets using paper and pencil for students to regurgitate information. 

Furthermore, with over 75,000 educational apps currently available for download from 

the App Store, teachers become overwhelmed when selecting an app for their instructional 

needs. App Store is a digital store where users purchase and download digital software to their 

technological devices. In reviewing 240 free educational apps, 75% were classified as 

instructive, meaning they “promoted rote memorization of content through drill and skill 

activities” (Cherner et al., 2014, p. 169). For example, instructive literacy apps may only develop 

a student’s reading fluency, handwriting, spelling, and vocabulary skills without targeting 21st-

century skills such as problem solving, communication, collaboration, and persistence. 

Additionally, math instructive apps may only teach basic mathematical operations through digital 

flashcards or game format approaches. These instructive apps rank low on technology integration 

and often are enhancement tools because they only build students’ standardized test readiness 

and subject area knowledge through content repetition. Often, schools focus on how much 

students use technology in the classrooms but fail to measure the quality of instruction. While 

standards, grades, and curriculum play an essential role in shaping teachers’ instructional 

practices, when lessons are paired with technology, it should be used to create meaningful 
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learning experiences that engage students to think critically, collaborate and be creative (Avci et 

al., 2020; Holland & Holland, 2014; Ravitz et al., 2012; Tucker, 2014).  

Another potential factor contributing to the gap in transformative technology integration 

is teachers’ lack of training (Kopcha, 2012). Preservice teachers must take one educational 

technology course in their teacher preparation program before completing their teacher education 

program. This course often introduces the latest software to use in the classroom and is heavily 

focused on theoretical concepts rather than instructional practices (Lambert & Gong, 2010; 

Sutton, 2011). In addition, preservice teachers have no opportunity to extend their use of 

technology as they do not have their classrooms. Moreover, research confirms that during the 

first few years, technology use is often disregarded by new teachers as they struggle to meet the 

needs of each student while juggling new school culture along with classroom management and 

parent relationships. Furthermore, much of the training becomes inapplicable and ineffective 

since preservice teachers do not have their classrooms (Kopcha, 2012). 

Additionally, when veteran teachers attend professional development for technology 

integration, they feel less empowered and more reluctant because of the lack of support in their 

classrooms. Research shows that teachers who are exposed to new instructional strategies need 

ample space and time to apply their new understanding in their classrooms (Avci et al., 2020). 

However, when teachers return to their classroom after training, they typically need to put their 

new knowledge into practice due to a lack of confidence in new learning. This is problematic as 

veteran teachers make up more than half of the current teacher population (Zhang et al., 2020). 

Despite the level of teaching experience, there is a gap in teacher training and technology 

integration in the classroom attributed to the lack of resources, experts, and content connection 

(Alenezi, 2017; Gokbel & Alquarashi, 2018). 



 13 

Why is technology not substantially changing how teachers instruct and students learn in 

the classroom? The problem is that teachers need time and training to improve their technology 

practices, but the constantly changing nature of technology makes it difficult for teachers to stay 

current. Hence, many teachers often need to pay more attention to implementing new 

instructional strategies and only use technology to sharpen their existing practices. In most 

classrooms, teachers often use technology to substitute everyday practice, such as taking a quiz 

online, typing their work instead of handwriting it, or uploading homework on an app, rather 

than creating new opportunities for students to work on 21st-century skills (Tucker, 2014). 

Integrating technology in a transformative way is still an evolving concept in education and 

certainly needs attention. When used innovatively, technology can “unlock every student’s 

potential and set in motion the future of educational success that they deserve” (Couch & Towne, 

2018, p. 216). 

Current Technology Integration  

The discussion of preparing students with 21st-century skills continues to emerge within 

the field of education. The use of technology in the classroom should challenge students' learning 

and emphasize what they need to know for the future workforce. Every student should have 21st-

century skills to be considered a productive and influential citizen. To provide resources for 

schools to prepare students, the U.S. Department of Education, along with the Partnership for 

21st Century Learning (P21), created the Common Core State Initiative and P21 Framework to 

address the need for technology integration in the classrooms (Common Core State Standards 

Initiative, 2012). The Common Core State Standards Initiative provides teachers with 21st-

century skills and technology standards. The P21 Framework guides teachers to integrate these 

skills into the core academic subjects by fusing communication, collaboration, critical thinking, 



 14 

and creativity skills. These skills develop students' qualities for success in their careers and 

citizenship. As P21 ensures to close the gap in skills between what they learn in school with the 

21st-century workplace, it is critical to examine how technology is used in transformative ways 

that open opportunities for the unlimited potential of every student. 

Technological, Pedagogical, and Content Knowledge (TPACK) 

Researchers have developed frameworks, models, and theories to guide teachers in using 

technology in the classroom (Alenezi, 2017; Cherner et al., 2014). For example, Technological, 

Pedagogical, and Content Knowledge (TPACK) is a theoretical framework that schools widely 

adopted to support teachers in successfully integrating teaching, content, and technology 

(Swallow & Olofson, 2017). Previously, there needed to be a framework for technology 

integration in the classroom (Mouza, 2011). 

The TPACK model consists of three core components: Content Knowledge (CK), 

Pedagogical Knowledge (PK), and Technology Knowledge (TK), which must work in 

conjunction to be fully effective. CK is teachers’ knowledge about the subject matter to be 

learned or taught, PK is teachers’ instructional practices to promote students’ learning, and TK is 

teachers’ knowledge about integrating technology into the curriculum (Swallow & Olofson, 

2017). Modifying an existing lesson through the lens of the TPACK model requires a 

combination of teacher understanding of the content, knowledge of best instructional strategies, 

and the integration of digital tools to enhance the content. Teachers must combine their content 

knowledge, brainstorm the best instructional strategies, and gather digital tools to improve the 

content before instruction. The TPACK model responded to school districts needing to support 

teachers’ implementation of technology in the classroom without much forethought on utilizing 

it. While the TPACK model establishes the need to integrate technology, the model does not 
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provide teachers with steps on how to improve their instructional practices using technology in 

ways it can transform the way students learn in the classroom (Paulus et al., 2020). 

Consequently, the TPACK model does not indicate what technology use is more effective than 

others for whom, when, and how.  

Substitution, Augmentation, Modification, and Redefinition (SAMR) 

Building on the TPACK model is the SAMR model. The SAMR is a four-level, 

taxonomy-based model which guides teachers to various levels of technology integration in the 

classroom (Puentedura, 2013). This model is divided into two categories: the bottom half is 

labeled as enhancement, and the upper half is labeled as transformation. The enhancement 

category includes Substitution and Augmentation levels. At the Substitution level, technology is 

used as a direct tool to substitute an existing lesson with no functional change to the person 

enacting the task or itself. No rigor or relevance is added to the task at this level, making it the 

simplest way to use technology for educational purposes. This type of technology integration 

was most evident pre-tablet times. Teachers were often applauded for using word-processing 

programs to create instructional materials such as newsletters, handouts, and graphic organizers 

to integrate technology (Dexter & Riedel, 2003). Since teachers’ use of technology indicates how 

students would use it, there have been many instances where students use technology to merely 

submit homework, email an assignment, or look up vocabulary words (Ditzler et al., 2016). Here, 

technology only digitizes the experience rather than changing the learning task. Similarly, at the 

Augmentation level of the SAMR model, technology still acts as a substitute for an existing 

lesson but with functional improvements, such as using a tablet for word processor programs or 

an online dictionary. These improvements typically increase the productivity of the lesson in 
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terms of time and efficiency but do not improve student motivation or personalization (Cherner 

et al., 2014). 

Most teachers use tablets for consumption as many educational apps were created to 

consume rather than transform content. Students use tablets to take in new knowledge rather than 

understand and apply it thoroughly. To illustrate, research was conducted in an elementary 

school with 4th-grade students struggling with decimals and Multiplication. Students used three 

iPad apps, Splash Math, Motion Math Zoom, and Long Multiplication, to practice math 

facts. Splash Math is a rote memorization math app that includes 140 worksheets 

digitally. Motion Math Zoom is a number line app that allows students to place numbers 

interactively. Long Multiplication is a multiplication app that helps students solve math problems 

step by step. Over a month, students individually spent time on these math apps, resulting in 

higher assessment scores (Zhang et al., 2020). Similar research was piloted in a 5th-grade writing 

class. Students used writing apps on the iPad to journal their thoughts, record peer interviews, 

map out their stories, and type their writing assignments. Findings showed that students who 

used these apps wrote more cohesive and sequential stories than those with paper and pencil 

(Sessions et al., 2016). Although iPad apps increased academic performance, neither of these 

examples had a degree of personalization or innovation as the task itself was not changed or 

transformed. Since this learning could occur with or without the apps, the technology use is 

categorized to be enhancements (substitution or augmentation) according to the SAMR model.  

The transformation category of the SAMR model includes Modification and Redefinition 

levels, where teachers use technology so students can develop essential 21st-century skills. At 

the Modification level, technology allows for significant task redesign, which cannot be 

replicated through traditional instruction. Instruction becomes more effective rather than 
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efficient. A study conducted in a 5th-grade classroom examined how a teacher used iPad apps for 

reading comprehension. Students used apps such as Mindly, Comics Head, Educreations, 

iMovie, and Toontastic to demonstrate their comprehension of a book they read. They also 

worked on essential 21st-century skills such as critical thinking, collaboration, creativity, and 

digital fluency as they created a concept map with story elements, comic scenes, movie trailers, 

and animated cartoons. This student-centered approach to instruction led to higher reading 

comprehension and provided students with real-world opportunities to collaborate with their 

peers. Findings show that the teacher and students valued the learning experience and product 

outcomes through technology because it was used to redesign a traditional task (Moon et al., 

2020). 

Furthermore, another study explored a 5th-grade science classroom using an iPad as a 

digital science notebook. Students used Notability, an app that allows students “to take notes on 

a continuous page, combining several technical features, including but not limited to 

handwriting, typing, photo, audio recording, and the insertion of figures and shapes” 

(Constantine & Jung, 2019, p. 378). An app called Schoology was also utilized, which is a 

learning management system that allows teachers to post documents for students to access and 

import into their Notability app. Findings showed that learning was transformed and amplified 

with the digital notebook as students incorporated creative aspects of their knowledge. The 

experience of having a traditional notebook was not the same as having a digital notebook. With 

numerous digital tools and features available, digital notebooks allowed students to incorporate 

real photos, embed live videos, adjust the spacing and sizes of their writing, and alter 

assignments to fit their preferences. Rather than becoming consumers of information, students 

became producers of this experience. At the Redefinition level of the SAMR model, technology 
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allows for creating new tasks that were previously inconceivable. When teachers integrate 

technology at this level, students discover, create, and build things that did not exist in the world 

before.  

Although the SAMR model is a well-researched overarching theory of technology use in 

the classroom, there still needs to be more literature focusing on how teachers use technology in 

the transformation category to support student learning experiences. Therefore, there is a need to 

fill the gap between how technology should be used and how it is currently being used in the 

classroom.  

Progressive Pedagogical Approaches  

Many researchers support innovatively integrating technology in the classroom and 

equipping students with 21st-century skills. Constructivism is a theory based on the premise that 

learning occurs through activity and social interaction. Simply, it is when students construct their 

knowledge during the process of authentic learning rather than the teacher passing down 

information (Sabzian et al., 2013). There is value in students’ creating and making meaning of 

their learning with their peers. Similarly, teachers need a community of learners who can inspire, 

engage, and motivate them toward transformative technology use. Currently, there is no 

widespread use of technology at the transformation level. At the same time, a small group of 

teachers have begun advocating for a progressive approach that supports preparing students for 

the 21st century. These teachers have embraced pedagogies that transform the learning 

experience, such as design thinking, project-based learning, blended learning, and personalized 

learning.   

Design Thinking 
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            Design thinking initially gained traction in the engineering and business field to help 

design products and services for solving complex problems. The philosophy of design thinking is 

that problems exist in our everyday lives, and this approach allows individuals to employ a 

cognitive process that can be applied to solve any problem (Luka, 2014). Recently, the field of 

education has embraced the design thinking approach as an instructional strategy with 

technological advancements. With students needing to develop 21st-century skills and global 

literacy, progressive schools adopted design thinking to prepare their students. The Hasso 

Plattner Institute of Design (2010) defines the five steps of the design thinking process in the 

classroom as follows: 

1. Empathize by researching the users’ needs 

2. Define a meaningful problem 

3. Ideate by challenging assumptions and creating ideas  

4. Prototype by building artifacts 

5. Test by trying the prototype and getting closer to the solution  

 

Figure 1. Design Thinking Process 
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            In the first stage, students work to understand their user’s needs by empathizing with the 

problem to design a solution ultimately. Empathizing is done by observing, engaging, and 

investigating the problem so students can create meaningful innovations. Teachers have used 

technology to broaden their capability to present the content and highlight the situation. This 

empathy stage helps students think about the world and how the learning can be meaningful. The 

second stage is about defining the problem to be concise and focused. By collaborating with 

those directly affected by the need, students have a better opportunity to create an ideal solution. 

In the third stage, students ideate various ideas as innovative solutions for their design. By 

brainstorming, mind mapping, and body-storming, students generate a range of possibilities to 

understand the problem and solution they are designing (Goldman & Kabayadondo, 2016). 

The fourth stage allows students to prototype the solution by learning, building, and 

testing the design. As students receive feedback from their peers, they become less attached to 

one prototype, allowing for collaboration, problem-solving, and critical thinking. The final stage 

involves students testing their prototype, learning more about the user, and refining their 

perspective to solve the problem. In the last two stages, technology plays a significant role in 

transforming the learning experiences for students because they may use devices to record a 

prototype for reviewing, get simultaneous feedback from peers, and publish their work online for 

a broader audience. The design thinking approach “reflects how technology can structure 

experiences that become interventions for changing the human condition” (Goldman & 

Kabayadondo, 2016). This is the paradigm shift we need in the field of education. Design 

thinking is an exemplary model of how teachers can instill 21st-century skills while integrating 

technology into the classroom. 

Project-Based Learning  
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Another vehicle for teaching essential skills for the 21st century is project-based learning 

(PBL). PBL has gained national popularity as a collaborative, participatory, and hands-on 

approach to learning. In PBL, students investigate a real-life problem, design a plan with peers, 

collaborate on ideas, develop a solution, and publish the product with technology as its 

backbone. Due to this pedagogy's nature, teachers' roles shift from information transmitters to 

facilitators, and students become active producers and creators of their learning. Literature 

suggests that PBL is a powerful catalyst to encourage teachers to use technology in previously 

unimaginable ways because of its mission of preparing students with essential 21st-century 

skills.  

Every PBL starts with a driving question that students formulate under the teacher's 

supervision. This essential question piques students' natural curiosity while encompassing their 

inquiry about real-world issues, giving them a sense of purpose for the project (Bell, 2010). 

When students engage in real issues, they become personally invested in making meaningful 

connections to their learning (Ravitz et al., 2012). During the PBL, students spend weeks 

collaborating with their peers, striving to find a solution to their essential questions. Although 

there are no predetermined outcomes for a PBL, students decide what they will create, the 

resources they will use, and ways to structure their time to complete the project. This creative 

learning process enables students to discover new insights as they generate tangible products or 

find solutions to their problems.  

Research states that a well-designed PBL aligns with content standards that mirror 21st-

century skills and innovative technology use (Condliffe, 2016). An exceptional PBL creates 

opportunities for students to become creators of content rather than consumers. Here, students 

may use technology to develop an online blog to gather public opinion, connect with 
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professionals worldwide, collaborate simultaneously on an interactive presentation, or turn a 

digital file into a three-dimensional physical object to showcase their learning. However, the 

limitation of a PBL is that technology is only sometimes prioritized because the emphasis is on 

preparing students with 21st-century skills. Thus, technology may be used for simple information 

gathering or sharing a file on the internet while the project focuses on tangible products. At the 

end of the PBL, students present technological or physical products to a public audience by 

inviting parents, teachers, and community members who can contribute to the project (Donahue 

& Noonan, 2018). At this moment, students reveal their creativity and confidence by 

passionately sharing their learning through the PBL experience. This PBL experience allows 

students to work on 21st-century skills such as digital fluency, critical thinking, creativity, 

communication, and collaboration. Learning becomes transformative when student learning 

focuses on preparing them for the future by engaging them in real-world issues.  

Blended Learning  

Another widespread change in access with the emergence of technology has been 

Blended Learning (BL). BL is a hybrid instructional approach that combines a traditional 

classroom setting with structured online activities (Eagleton, 2017). This approach utilizes a 

variety of in-person learning, mobile learning, and self-paced learning for an optimal student 

learning experience. Past studies demonstrate that the BL approach enhances students’ 

engagement in academic content and increases learning autonomy while utilizing technology as a 

platform (Capone & Caterina, 2017).   

There are various BL models, but only two will be focused on for this research. The first 

model is the rotation model, where students work in various centers in the classroom to receive 

different types of instruction on a single topic or competency. These centers are typically 15-20 
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minutes long and are most popular amongst elementary school classrooms as teachers can 

differentiate instruction. Teachers organize centers around content areas such as literacy, math, 

science, social studies, etc., and create learning opportunities for students to work independently 

with peers. Students are grouped based on the skills they need or randomly organized by the 

teacher. Centers are in different places in the classroom where students work simultaneously to 

practice a skill. Students rotate between a center facilitated by the teacher, a center consisting of 

independent work, a center focused on collaborative activities, and a center using technology. 

Although technology is an essential aspect of the rotation model, due to the rigidity of the center 

structure and time constraints, students need ample time to work on 21st-century skills. Instead, 

technology is used to enhance content rather than to transform it. 

Additionally, research highlights math classrooms using the rotation model only to 

increase students’ resilience on a subject and specific content skill. However, the discussion of 

preparing students for the future was absent (Mondragon & Acelajado, 2018). In the rotation 

model, students use technology, but it is not at the transformation level.    

Another blended learning model is the flex model, where students use a Learning 

Management System (LMS) while a teacher is present. The LMS is a software application for 

online learning where students access their assignments, monitor their progress, and have 

flexibility in their learning progress. Due to its advanced technical features, more high school 

teachers utilize an LMS to structure their semester classes over elementary school teachers. 

Regardless, while the LMS may provide a degree of personalization for the students, the 

technology use does not transform the learning experience nor equip students for the 21st century 

(Fitri & Syahputra., 2019). The drawback of this model is the focus on completing tasks 

overvaluing the progress. Generally, students who use LMS are likely to utilize it because it is 
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mandatory for the course. Research reveals that although LMS supports a constructivist 

approach, there was no correlation between application and student satisfaction because students 

were not personally invested in the content delivered by LMS (Herbert, 2019; Moon et al., 

2020). Additionally, since the flex model boasts a self-guided curriculum, students must be given 

adequate opportunities to collaborate and solve problems with their peers. Instead, the LMS 

inclines students to learn independently at their convenience using technology.  

Personalized Learning  

Personalizing the learning experience using technology is a concept that has been 

introduced previously in education. Researchers advocate for personalized learning to close the 

achievement gap and promote student success with the rise of technology use in the classroom 

(Bingham, 2017). In a Google search, there are over 2.7 million hits with the phrase 

“personalized learning,” Teachers across the country have attempted to use technology to create 

personalized learning experiences for students through interactive digital resources. However, 

there is no standard definition of personalized learning nor a clear-cut strategy for implementing 

technology-facilitated personalized learning. 

With the advent of tablets in the classroom, teachers have aimed to develop personalized 

learning programs for each student through custom interfaces, learning management systems, 

data-driven learning, and intelligent tutors. With custom interfaces, students can personalize their 

virtual learning experiences by designing their avatars, which likely increases their engagement 

(Gronseth & Hutchins, 2019). As mentioned previously, the learning management system is 

another platform teachers use to manage students’ learning progress tailored to their preferences 

and needs. Literature shows that with the implementation of LMS in the classrooms, there have 

been greater learner satisfaction, knowledge improvement, and understanding of academic 
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concepts (Herbert, 2019). Another approach to personalizing student experiences using 

technology is data-driven learning. Here, students complete an initial performance assessment 

using technology, which determines their instructional level. Then, the app uses the evaluation to 

personalize a unique learning experience for that individual student based on their needs. While 

research states there have not been a significant impact on student outcomes with data-driven 

learning, many teachers continue to use educational apps for consumption purposes (Hill et al., 

2016). The last approach to personalize learning is intelligent tutoring. An intelligent tutor is 

software that uses facial recognition to respond to students’ emotions and essentially becomes a 

proactive learning guide. With intelligent tutors like AutoTutor, students converse with an 

artificially intelligent avatar in a natural language to learn complex topics such as physics, 

computer literacy, etc. Although additional research is needed, an intelligent tutor allows 

teachers to engage students in learning by optimizing their potential and success with technology 

use. There is no doubt that education should be personalized to each student, but the 

effectiveness of that outcome lies heavily in the contexts in which they are used (Bingham, 2017; 

Moon et al., 2020; Sessions et al., 2016).  

Technology Professional Development  

To effectively use technology in the classrooms, schools have supported professional 

development focused on using digital tools and resources to improve student learning 

experiences. The professional technology development (tech PD) is typically organized in a 

workshop approach to delivering training to a group of teachers (Paulus et al., 2020). While 

speakers of tech PD aim to share authentic content, pedagogically focused and personalized to 

each teacher, research shares that only 17% of current teachers feel proficient in integrating 

technology in the classroom (Blanchard et al., 2016; Karlin et al., 2018). The problem lies in 
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teachers’ lack of technical skills, desire to revert to traditional instruction, and absence of an 

accountable community.  

While most schools provide tech PD to their teachers, many teachers report attending the 

training with few technical skills that hinder them from carrying out their new knowledge into 

application in the classroom (Bowman et al., 2022; Guggemos & Seufert, 2021). In addition, 

teachers who reported high-level technical skills were merely proficient users of rudimentary 

apps such as word processing, internet, and presentation software (O’Hara et al., 2013). Hence, 

while many teachers may adopt new technical skills after attending a tech PD, the quality of that 

acquired skill should be examined. In the case of teachers who attended a summer technology 

institute, it was reported that they strengthened their ability to fuse apps with academic content 

during the training. The study also states that when these teachers returned to their classroom to 

apply their new knowledge, their students learned to select avatars in a digital game, bookmark 

sites on Google, and experiment with font sizes on word processing software. According to the 

research, this was considered a “student-centered approach to technology that allowed students 

to engage with meaningful activities while experimenting directly with new and unfamiliar 

technology tools” (Mouza, 2011, p. 16). This is an example of technology use in the 

enhancement category of the SAMR model. When students use technology, they need to 

communicate, collaborate, think critically, or be creative for the learning experience to be 

transformational.  

Another drawback to tech PD is teachers’ desire to fall back to traditional instruction 

because there is no accountable community. As technology becomes rapidly prevalent in 

classrooms, the gap between the potential of technology and current instructional practices 

continues to widen. Even with tech PDs offering authentic and simplified training, teachers 
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return to classrooms with no accountability or support to practice the newly learned strategies 

(Karlin et al., 2018). Since tech PDs cannot ensure participating teachers are implementing new 

content nor provide follow-up support, it is difficult for teachers to use technology in the 

classroom innovatively. Numerous studies highlighted ways for tech PDs to be sustainable and 

for teachers to be supported by a community of learners to improve technology integration after 

the training (Voelkel & Chrispeels, 2017). One method was through technology professional 

learning communities (tech PLC). Tech PLCs are communities of teachers and leaders in the 

same school uniting to improve instructional strategies using technology. This school-wide 

initiative aimed to ensure students learn using technology while teachers create a culture of 

collaboration for accountability purposes. When a school establishes a shared vision requiring 

technology to be integral to daily classroom instruction, teachers are likely to foster an 

environment that encourages different technology use, even if it is new (Paulus et al., 2020). 

With tech PLC, teachers have one expert in the school who can provide on-site tech support. The 

rise of tech PLC attempts to recultivate the school culture in using technology by addressing the 

gap in a traditional tech PD.   

Summary 

Schools have invested millions of dollars in technology to transform student learning 

experiences in the classroom while preparing students for the 21st century (Anagun, 2018; 

Tucker, 2014). However, many educational apps and software are tailored for content 

consumers, so technology is commonly used as digitized flashcards and for drill practices in the 

classroom (Cherner et al., 2014). The problem lies in teachers resorting to the technology used to 

replicate traditional pedagogy, which is heavily shaped by standardized testing, rather than 

equipping students with essential 21st-century skills for the future (Avci et al., 2020; Scogin et 
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al., 2017). Technology alone cannot transform student learning experiences in the classroom. If 

schools want teachers to use technology transformatively, there needs to be a pedagogy shift in 

the organization. Without it, teachers will inevitably use technology in traditional ways because 

their instruction supports a curriculum focused entirely on memorization.   

While pedagogies such as design thinking, project-based learning, blended learning, and 

personalized learning strived to fuse technology use with 21st-century skills to optimize student 

learning experiences, there needed to be more information on teachers situated in these unique 

school settings. Much of the current literature on technology integration concentrated on the 

importance of tech PD, the effects of technology courses, and the advantages of drill practice 

apps rather than exploring how technology combined with 21st-century skills can transform the 

entire student learning experience. Teachers supporting these pedagogies can offer valuable and 

relevant insights into transformative technology use, which can equip all students for the future.   
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CHAPTER III: METHODOLOGY 

Introduction 

            A qualitative case study research design was used as the primary methodology of this 

study. This study aimed to gain a multilayered understanding of a teacher's perspective in a 

design-thinking school, using technology to prepare students for the 21st century. There is a 

difference between students learning from technology and learning with technology. The 

research defines learning from technology as using technological devices as a simple substitution 

for what could be done on paper (Moon et al., 2017; Romrell et al., 2014). For example, when 

students use an app to draw, solve a math problem, or watch a video, they learn from technology. 

Conversely, when students use devices to create a story using multimedia applications, publish a 

video for a public audience, or connect with real-life professionals for an interview, they learn 

with technology. Typically, teachers in progressive schools tend to create more opportunities for 

students to learn with technology because like-minded teachers surround them. 

Initially, researchers believed the lack of transformative technology use was mainly due 

to poor technology PDs and training; however, recent studies show that the traditional 

pedagogical approach is the problem of why teachers have not effectively used technology in the 

classroom. If it is true that pedagogy is the problem of why technology is not transforming 

student experiences or changing teachers' instructional practices, then observing and 

documenting how a teacher uses technology in their classroom in a school that embraces a 

progressive pedagogy can provide insights into the interplay between pedagogy and technology 

in the classroom. This study addresses the following research questions:  

1. How do elementary school teachers use technology in the classroom to support 

students’ learning in a school that focuses on design thinking as a pedagogical approach? 
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2. How do teachers’ knowledge of pedagogy, content, and technology interact and inform 

their technology integration practices in the classroom?  

3. How does the teachers’ social circle support technology integration in the classroom? 

Research Design 

This study used qualitative research to describe, examine, and explore an elementary 

teacher at a design-thinking school using technology to prepare students with 21st-century skills. 

Since previous research on technology heavily focused on various aspects but the actual use of 

technology in the classroom, there is a need to understand better how technology is used to 

support learning by real teachers. Additionally, outside factors that influence teachers' 

technology practices in the classroom should be explored. Qualitative research was chosen to 

understand the influence of social contexts on events and the process by which these events and 

their outcomes occur. Since this research focused on a teacher at a design thinking school, the 

participant and the context are inseparable. Hence, using qualitative research to select a teacher 

from a design-thinking school to fill the gap of transformative technology integration in the 

classroom was essential.   

This qualitative research was conducted using a single-person case study method. A case 

study is a detailed, in-depth, contextualized exploration of a given event, activity, or process over 

a sustained time (Stake, 2000). Case studies are practical when understanding a real-world case 

involving critical contextual conditions pertinent to that case (Yin, 2009). Since this research 

investigated one teacher's experience of technology use in the classroom over time, the single-

person case study was a powerful tool for understanding its complexity. Furthermore, the 

dialectical nature of interviews, observations, and artifact analysis was used to highlight the 

teacher's experiential knowledge in a design-thinking school's formal classroom environment. A 
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single-person case study was an appropriate tool for this research as the study relied on thick, 

narrative descriptions and naturalistic settings for examination and investigation (Stake, 2000). 

Yin (2009) identified five components of effective case study research design: research 

questions, propositions, units of analysis, logic linking data to propositions, and criteria for 

interpreting findings. This research was grounded on the questions that focused on how an 

elementary school teacher at a design-thinking school used technology to equip students with 

21st-century skills and social factors that influence her technology decisions in the classroom. 

This study proposed to describe the current use of technology in an elementary school classroom 

and examine the factors that influence instructional practices. Merriam (1998) describes units of 

analysis as the area of focus for the case study, which ties to the research question. Thus, for this 

study, the unit of analysis was one elementary school teacher at a public school in North San 

Diego County, California. The themes and patterns from this teacher during data analysis were 

linked to propositions and used to answer the research questions. With the gathered information, 

data were coded to extract meaning from the results to determine recommendations for practice 

and future research. 

Site Selection 

The study examined how one teacher from a progressive elementary school used 

technology to support design thinking pedagogy in the classroom. MacPro 13 Group (M13G) is a 

public school with optional enrollment for families living within the boundaries of Apple Unified 

School District in North San Diego County, California. M13G was founded in August 2014 and 

currently serves 1,200 students on its campus. This school is grounded in guiding principles of 

design thinking, collaboration, creative confidence, global connectivity, growth mindset, inquiry, 
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personalization, and technology. This was the critical dimension used to select this unique 

school. At M13G, students are promised an education that values their voice and choice as part 

of the learning process. Students are encouraged to explore their passions and express themselves 

creatively to build learner autonomy. In addition, all students at M13G have 1:1 technology, 

meaning every student has their device to use daily. Ultimately, M13G was chosen because of its 

commitment to integrating technology and its promise to prepare students for the future by 

creating an authentic and meaningful learning environment.  

Participant Selection 

 Adding to the uniqueness of M13G, teachers are referred as Learning Experience 

Designers (LED). Since all LEDs collaborate with each other, purposive sampling was used to 

determine a participant for this study. The participant was selected by the following criteria:   

• Currently teaches lower elementary grade at M13G during the spring of 2022 

• Uses technology in the classroom 

• Agrees to participate 

The participant needed to teach lower elementary grades since the level of technical 

difficulty rises along with upper elementary grades. This study focused on how teachers used 

technology to fuse 21st-century skills and not so much on what technology was used. Thus, 

choosing a grade where academic content did not play a significant role in students’ technology 

capability was needed.  

Upon Institutional Review Board (IRB) approval, an email was sent to the principal at 

M13G, providing guidelines for this research study and procedures used for participant 

recruitment. The researcher connected to a lead LED who sent the recruitment invitation email to 

all K-3rd grade teachers at M13G. Within a week, one 3rd-grade teacher was chosen as the 
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participant based on the above requirements. The baseline interview was scheduled afterward on 

Zoom. Zoom is a video conference software program to communicate virtually while recording a 

meeting. This one-hour interview was recorded and transcribed with timestamps through Zoom. 

This was the beginning of eight weeks of data collection.   

Data Collection 

Multiple data collection methods were used to gather findings and ensure the research's 

accuracy. Data collection consisted of four components: teacher collaboration meeting, 

classroom observation, teacher interview, and artifact collection. This data collection was guided 

by research questions to triangulate codes and themes that emerged during technology use in the 

classroom (Stake, 2000). While teacher collaboration meetings and teacher interviews provided 

insights into teachers' current beliefs regarding technology use in the classroom, the classroom 

observation and artifact collection allowed the researcher to better capture the pedagogical 

approach of the teacher, and their approach is embedded within the school’s mission and vision. 

Teacher Team 

The two primary purposes for observing the teacher team were examining the teacher’s 

social context and grade-level teachers’ use of technology in professional settings. Since the 

value of community drives individual actions, it is essential to understand and examine the 

participating teachers’ social context. In a single-person case study, the individual’s network of 

contacts within the school reflects their practices in the classroom. Figure 1 illustrates different 

tie strengths the participating teacher has with other teachers in the school. The closer a 

colleague is to the participating teacher, the stronger their ties are in this context. This is 
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important to consider because the participating teacher’s technology use is heavily affected by 

the ties in her immediate circle.  

 

 
Figure 2. Single Person Case Study Context 

In this context, the teacher team and other school teachers have the most substantial ties to the 

participating teacher. However, focusing on the teacher team can lead to a better understanding 

of how they plan and design instructional practices for the classroom. A teacher team typically 

consists of teachers in similar grade levels who share the responsibilities of implementing the 

curriculum. Examining the teacher team means recognizing the school environment's role in 

shaping the participating teacher's decisions in the classroom.   

Additionally, it was pertinent to analyze the use of technology by colleagues in the 

teacher team. The way teachers use technology in a personal setting is an excellent indicator of 

how they will use it in the classroom. When observing the teacher meeting, the focus will be on 

how teachers used technology to facilitate the meeting and their plans to integrate technology in 

the classroom. A teacher team meeting template guided the observation (see Appendix A). 

Conducting a single-person case study allows for a thorough examination of the participating 

teacher and their social context to better understand the use of technology in the classroom.  
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Classroom Observation 

Classroom observation was the bulk of this study, as the researcher spent eight weeks 

shadowing the participant’s classroom, focusing on technology use. The researcher mainly 

observed but occasionally participated in the research when she needed further clarification or 

understanding of the classroom activities and lessons, why the activities were chosen, and how 

and why a particular technology was used as part of classroom activities. All narrative field notes 

(see Appendix B) were taken and analyzed through the lens of the SAMR model on how the 

focused teacher used technology, how often students used technology, what apps were utilized, 

how long students used technology, etc. At the end of each week, analytic memos were written 

to identify emerging themes and codes. The significance of classroom observation was to bridge 

the gap between technology theories with the actual technology used in the classroom.  

Teacher Interview  

Two primary interviews were conducted to understand the participating teacher’s 

methods of technology and their pedagogical views on technology, and their actual 

implementation in the classroom. The baseline interview conducted during Week 1 provided the 

necessary information on the participating teacher’s educational background, credentialing 

program, current academic year, and experiences with technology use. The teacher baseline 

interview (see Appendix C) included specific questions outlined for the interview. The primary 

focus of the closing interview, which was conducted during Week 8, was to peer-check with the 

participating teacher on the findings. Due to this design being a single-person case study, the 

researcher relied on peer checking to enrich data. The peer-checking template (see Appendix D) 
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presented findings to the participating teacher for discussion, and all discrepancies were 

recorded.  

Artifacts  

Since most of this research was conducted in the classroom, collecting artifacts from the 

participating teacher and students was natural. Various classroom artifacts, such as photographs, 

pamphlets, student work, etc., were gathered to analyze how the participating teacher used 

technology in the classroom to transform the learning experience. When there was a notable 

technology use, it was documented through recordings, observation notes, and interview 

transcripts. The researcher asked questions informally to students about their artifacts using 

guiding questions (see Appendix E) to elicit information about how students created a product, 

what new things they learned about technology, where they can apply this skill, etc. The 

students’ answers ensured the researcher did not misinterpret and introduce bias when 

interpreting the artifacts generated by students as part of the lesson. Student names were not 

recorded, as individual students’ trajectory was not relevant to understanding how the 

participating teacher used technology. Instead, the focus of artifact collection was to examine 

better technology uses in the classroom.  

Data Analysis 

This single-person case study investigated how one 3rd grade teacher implemented 

technology at a design-thinking school to support students for the 21st century. The design 

focused on technology use through the lens of the TPACK and the SAMR model. Multiple data 

sources informed the study through emerging patterns, themes, and codes. The memos and notes 
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taken during the data collection assisted in making sense of the findings during data analysis 

(Maxwell, 2013).  

The technology use as part of a lesson was analyzed using the four categories of the 

SAMR model. Each instance of technology use in the classroom during the duration of the study 

was categorized as one of the four hierarchies of the SAMR model. By so doing, the researcher 

used the four levels of the SAMR model as a priori coding scheme for analyzing the instances of 

technology use in the classroom. These instances were conceptualized as the outcomes of the 

interplay between technology, pedagogy, and targeted content using the TPACK as an analytical 

lens. As such, TPACK was used by the researcher to understand the mechanism through which 

the instances of specific instances of technology use came about. The researcher used posterior 

coding and analyzed the multiple sources of data to gather information on the alignment between 

the pedagogy of the school and the focused teacher, the sources of technology knowledge of the 

teacher, teacher’s beliefs and confidence in their teaching and content knowledge, etc. In this 

study, the TPACK model is used to unpack the broader context of technology use in the 

classroom while SAMR model is used to identify the different uses of technology to discover 

how technology, pedagogy, and content work together to produce specific uses of technology in 

the classroom by the teacher.  

Additionally, the analyzed data was presented to the participating teacher for peer 

checking. Since this was a single-person case study, peer checking allowed for data enrichment 

by enabling the researcher and the participant to collaborate in analyzing the findings. All 

discrepancies and variations were recorded.  

Summary  
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In this qualitative single-person case study, one 3rd grade teacher was examined on their 

approach to using technology in the classroom to support students in a school that focuses on 

design thinking. Multiple data sources were analyzed and used to triangulate findings. Teacher 

collaboration meetings were observed to examine the teacher’s social context and how this social 

context inform the teacher’s use of technology in the classroom. Classroom observations and 

field notes were used to document the implementation of the lessons and student engagement and 

learning. Teacher interviews provided insights into the teacher’s beliefs and perspectives on 

pedagogy, technology, and content. Finally, various classroom artifacts were examined to better 

understand how the technology was integrated into the classroom. TPACK and SAMR models 

were used to examine the broader context of the interplay between technology, pedagogy, and 

content as well as the different levels of technology use in the classroom.     
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CHAPTER IV: FINDINGS 

This chapter presents the findings of a qualitative case study that examined one 3rd-grade 

teacher in a design thinking school on how they incorporated technology in the classroom to 

prepare students with essential 21st-century skills. This study explored the following research 

questions: 

1. How do elementary school teachers use technology in the classroom to support 

student’s learning in a school that focuses on design thinking as a pedagogical approach? 

2. How do teachers’ knowledge of pedagogy, content, and technology interact and inform 

their technology integration practices in the classroom?  

3. How does the teachers’ social circle support technology integration in the classroom? 

The chapter begins by describing the setting and culture of the school, sharing the 

participating teacher’s beliefs, experiences, and practices with technology use, then providing 

details of technology use found in the classroom. Each instance of technology use observed 

during the study is presented under one of the four levels of the SAMR model. Further, the 

participating teacher’s social context was detailed to understand how networks influence 

individual choices that ultimately affect the classroom learning environment. Together, the 

findings address how the level of technology use in the classroom is influenced by the interplay 

between technology, pedagogy, and content.   

School Setting 

           The setting for this qualitative single-person case study was a design thinking school 

called MacPro 13 Group (M13G) located in North San Diego County, California. In August 

2014, this school was established as the first K-8th grade school in the Apple Unified School 

District to serve 1,100 students yearly. This school comprised 41% white students and 38% 
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Asian students. About 9% of the students were economically disadvantaged, and 53% were from 

low-income families (greatschools.org). The neighborhood of M13G was well known in San 

Diego as being a safe, affluent, and family-friendly community. With this advantage, this 

school's goal was to reinvent how schools are run and students are taught. The school's name, 

"MacPro," reflected its innovative approach to education. The number 13 meant they were the 

district's 13th school, and the term "group" emphasized the community they advocated for within 

the school. Apart from the unconventional school name, M13G was a distinctive school in that it 

was grounded in the principles of design thinking and a progressive approach to education, 

which was: 

"An end-user-centric process of creation and innovation where the focus is on 
solving a problem while focusing solely on the needs of those it will serve. The 
key to the product's success is being deeply empathetic with the end-user. Further, 
the design process is flexible and cyclical; testing data dictate whether the project 
moves forward to the next phase or back to any previous steps. The Design 
Process the [M13C] is currently using the following steps: Empathy, Research, 
Define, Ideate & Brainstorm, Model & Prototype, Test & Evaluate, Publish & 
Produce."  
 

Upon walking onto the campus, visitors also felt the uniqueness of this school. From the 

colorful building to its unique architectural design, the physical space of this school made a 

person feel like they were at a high-tech company. This school exuded a sense of connection to 

the students and the community. Four separate buildings that made up this school were the 

welcome center (school office), showcase (auditorium), B building, and C building. The B 

building was a two-story building that housed preschool to 3rd-grade classrooms, the gallery, 

and the loft on the first floor. The gallery was an open space that featured live video walls, an 

innovative staircase, and presentations for student work. Visitors found students working or 

collaborating here throughout the school day. The loft was another unique space at M13G. 
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Instead of having a traditional library stack, this open and inviting space encouraged students to 

play board games, collaborate on projects, and read to be inspired. There was strong 

reinforcement for students to learn and enjoy the learning process, even in a library setting. The 

second floor of the B building houses 6th to 8th-grade classrooms. Perpendicular to the B 

building was the C building. The C building houses 4th and 5th-grade classrooms on the second 

floor and TK to 3rd-grade classrooms on the first floor. Visitors could walk from the B building 

to the C building using a pedestrian bridge that connected the buildings.    

            At M13G, the B and the C buildings had what the school called a Makery, a 

Collaboratory, and a Design Studio. The school referred to their makerspace as “Makery.” In this 

space, students prototype designs, test engineer technologies, and build products. There were 

four makeries in the building. This space was occupied with tools and materials that would 

typically not exist in a traditional school setting, such as a Cricut, Glowforge, MakerBot, Oculus 

Go goggles, professional video recording equipment, etc. Non-technology tools, such as 

cardboard, ceramics, power tools, paint, etc., also existed in this space. This was a growing and 

ever-changing space where teachers constantly sought grants and funds to create opportunities 

for students to work and engage with unique technologies in the real world. Using this space, 

teachers equipped students with 21st-century skills such as collaboration, communication, and 

creativity by transforming the learning experience in the classroom. The makery was open during 

exploration or deep dive classes, which were elective courses students took every other day to 

focus on an area of their interest.  

The Collaboratory was a learning space that allowed teachers and students to collaborate 

and present their work. It comprised polished concrete floors, soft furniture, and window walls. 

In both buildings, one large Collaboratory space was also referred to as the design studio. This 
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was where teachers met for teacher collaboration meetings, and students met if they needed more 

workspace. On the opposite ends of the building were two smaller collaboratories. All the 

Collaboratory spaces were versatile, which meant teachers could remove or add walls and 

reconfigure the space for their needs. Teachers and students used all the spaces to work, design, 

and collaborate.  

Adding to the uniqueness of the school were the features of each classroom. Every 

classroom had three staple pieces of furniture, such as a flip-top whiteboard desk, a maker's cart, 

and technology carts. The flip-top whiteboard desk was a dry-erase desk that students used 

horizontally as a table or flipped vertically as a whiteboard. Students analyzed their thinking and 

showcased it to others using these desks. Students who shared their work and received public 

feedback engaged with the design thinking process and 21st-century skills. This environment 

created a culture of collaboration, creativity, communication, and critical thinking because the 

physical spaces were grounded in valuing 21st-century skills.  

Even furniture as simple as the maker's cart and the technology cart supported a 

progressive approach to education. The maker's cart was a storage cart that students used to store 

their ongoing projects and technological devices. Most students brought iPads from home, while 

few used the school's iPad. This was the only area in the classroom where students had a 

designated space for their belongings. Since this was a shared space, it encouraged students to be 

organized. The technology cart was an area to keep laptops, projects, speakers, and other 

technological devices that delivered content in the classroom. Both the teacher and students 

interactively utilized the technology cart. Students did not need permission from the teacher to 

use the cart as long as learning was part of the process. This gave students opportunities to 
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problem solve, think critically, and collaborate with one another while using a variety of 

technology tools.  

            Additionally, most classrooms had a movable wall that created double classrooms with 

the teacher next door. Although most classes were connected, a handful of single classrooms for 

teachers needed isolated space for the academic year. Each year, while every teacher moved 

classrooms, students got firsthand experience of how adults collaborated, problem-solved, and 

communicated with each other. There was always open communication with students about why 

a teacher needed a single or a joint classroom that year, which allowed them to understand how 

M13G operated. Some teachers preferred a joint classroom, so they had another teacher to 

collaborate, while others preferred a single classroom for privacy. Nonetheless, it was evident 

that the space in each building at M13G was designed with the 21st century and design thinking 

as the foundation.  

School Culture 

Even though M13G was a public school in the Apple Unified School District, it operated 

independently. When the school was founded, the superintendent created a vision to build 

schools that reflected 21st-century learning. M13G was a pioneer school for that dream. 

However, with the superintendent’s retirement that year and most board members leaving, M13G 

became a neglected school in a traditional school district. Eight years since it first opened, M13G 

experience a tension with other schools in the district. While M13G was a lab school, which 

meant schools and teachers across the country came to visit, schools and teachers in the district 

did not. There was an apparent lack of interaction between M13G and other schools in the same 

school district.  
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            M13G operated independently and distinctively different compared to other schools in 

the district. M13G made their own choices regarding curriculum, funding, and school-wide 

initiatives. One benefit of this structure was that the school financially supported their teachers in 

classroom funding. At the beginning of the school year, M13G hosted 13 Days of Giving. 

Teachers did not send out a typical class wish list or promote other fundraising events. Instead, 

this was an event for the community to give and donate to the school as desired. Although the 

exact amount varies, M13G raises $300,000 in funds each year. This fund was strictly managed 

by the Parent Teacher Association (PTA) and accessed by teachers and students through school-

wide grants. 

Additionally, the school used these funds to support teachers in professional learning 

opportunities outside the district or purchase innovative equipment for the maker. The focus 

teacher in this study used the fund to purchase products for the Maker13. Maker13 was a year-

long learning project where students got hands-on experience creating a business to sell the 

product at a school-wide event. Maker13 was first introduced by the focus teacher of this study 

and was later taken up by the school and became a school initiative. Unlike the traditional way of 

requesting PTA funds, students brainstormed, wrote, and applied for the grant themselves when 

needed. When the grant was accepted, students presented their plans for using the money to the 

PTA committee in a public setting. This experience allowed students to navigate how the real 

world works financially, strengthening their 21st-century skills. This also allowed teachers to 

teach without being restricted financially.  

Another benefit of this structure was that the teachers chose the types of technology 

implemented in the classroom. Every year, the Apple Unified School District purchased Canvas, 

a traditional learning management system for schools to use with their students. Given the 
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culture and environment at M13G, they declined the use of Canvas and instead purchased 

SeeSaw to use. SeeSaw is a progressive learning management system accessed by an iPad or a 

laptop to increase student engagement with content, connect with families, and share classroom 

work. M13G believed SeeSaw was more student-centered and appropriate for K-5th grade 

students than Canvas, which was the reason for the investment. Thus, even though it cost less to 

use Canvas, as it was a district-wide initiative in the Apple Unified School District, M13G used 

their funds to buy SeeSaw because it supported their pedagogical framework of design thinking 

and 21st-century principles.  

Teacher Profile 

The focus teacher in this study was Stevie Jobs, a 3rd-grade teacher at M13G. Being born 

in Hong Kong, China, and moving to Los Angeles, California, when she was five years old, she 

never considered being a teacher as one of the paths for her career. When her parents pressured 

her to go to college, she enrolled at the University of California, San Diego (UCSD) in hopes of 

pursuing a bachelor’s degree in Visual Arts Media. As she neared her time at UCSD, she realized 

she had not maximized her art connections but enjoyed teaching kids how to make art. Thus, she 

stayed another year at UCSD, obtaining her master’s degree in education and multiple subject 

teaching credential.  

Upon graduating, her first teaching placement was in a 2nd-grade classroom at a 

traditional school in San Diego County. While she left after one year, Stevie shared, “I had a 

different mindset back then. I did not ask questions even though teaching was challenging. I had 

to fake it, and I could not do it anymore.” This led her to get an art teacher position at a charter 

school in the same county. After three years of teaching 5th to 8th-grade students, she eventually 

stepped out of the classroom to fulfill her duty as a mom of two kids. Stevie states, “knowing my 
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personality, I could not be a good mom and a good teacher at the same time, so I took a break 

from teaching for seven years before coming to [M13G].” Stevie started a small business making 

greeting cards on Etsy despite being on childrearing leave. Etsy is an e-commerce company 

focused on handmade supplies. She began attending small business fairs while managing a social 

media account to grow and promote her business in person and online.  

At the time of this research, Stevie was in her 6th year teaching at M13G. Her first year at 

M13G was also her kid’s first year in kindergarten and 2nd grade at M13G. Having a teacher and 

a parent role at M13G affected Stevie’s classroom decision-making. Since her kids were at her 

school, Stevie had a strong vision of the teacher she needed to be at M13G. She stated: 

“I felt that everything I was designing was for my own kids. Being at the same 
school, what I was doing was impacting them directly and indirectly. This 
mentality started something in me, which forced me to really dive into 
collaboration and fully immerse myself in the school culture. It was selfish at 
first, but this is the only way I was forced to be the best teacher and a parent. This 
set the tone for how I educate, and I constantly bring that mentality back even 
though my kids are not in my realm. Being a parent at this school really shifted 
my thinking. I am now educating someone else’s kids, but I also want to make 
sure whatever I design really influenced them.” 

  

During the six years at M13G, Stevie taught 2nd and 3rd-grade students and designed one 

staple curriculum called Maker13. Maker13 is a year-long learning experience where 3rd-grade 

students create a business from scratch. This idea was inspired by Stevie’s journey of starting her 

own small business on Etsy. Stevie wanted her students to experience the intricate details of 

being a business owner. Thus, the Maker13 moves students through researching an idea, creating 

a business, prototyping their products, pitching their ideas to investors, branding the items, and 

selling their products on a fair day. Stevie believed that if one student could start a business in 

the future due to this experience, that was considered a win. 
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The idea for Maker13 initially came from Stevie during the job interview. When asked 

how she can prepare her students for the future, Stevie pitched the idea of providing an 

opportunity and space for students to create a business that can solve real-world problems. The 

spring of 2022 was Stevie’s 6th year hosting Maker13, which was part of this study. It was an 

extraordinary experience witnessing 9-year-olds building a business from scratch to selling their 

products on a fair day to over 200 community visitors. Students sold t-shirt tote bags to raise 

money to plant a tree in the rainforest through a non-profit organization, created hidden picture 

activity books to share fun facts on littering, designed a custom button pin to increase awareness 

of an endangered animal, etc. The meaningful learning that came with Maker13 was that it 

addressed an important problem in the real world. As M13G celebrates itself as a school that 

does schooling differently, Maker13 is a testament to its commitment to equipping students for 

the 21st century.  

Being a parent at M13G also expanded Stevie’s role as a teacher committed to fostering 

essential 21st-century skills in the classroom. Since Stevie had the dual perspective of both the 

teacher and the parent, it allowed her to create a curriculum targeted at the whole child. One 

component of Maker13 is pitching a business idea to potential investors. In this mock Shark 

Tank trial, students publicly and professionally present their business ideas to community 

members and persuade them to invest in their products. Out of the 30 businesses that apply each 

year, the investors only advance 13 businesses. This means students who were part of the 17 

businesses who were not selected often experienced their first discouragement and rejection. As 

a mom, Stevie shared that she was glad when her daughter’s business did not get chosen. She 

stated, 

“As a parent, I realized I never let her feel this way. Usually, when she does not 
get something, or she is crying, or she lost something, I am fixing the problem for 
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her. So, for the first time in her life and in my life, I had to have deep 
conversations with her about failure and rejection. It was new but it was a great 
experience to learning about these emotions and how to handle it.” 

 

Having a daughter whose business did not advance gave Stevie an idea to improve the 

curriculum. Thus, students who were part of a business that did not advance wrote persuasive 

cover letters and resumes to apply for businesses that did make it during a mock job fair. Similar 

to the hiring process in the real world, businesses went through resumes, contacted potential 

candidates, and interviewed them. This experience provided students with real-world scenarios 

while providing opportunities for parents to have valuable conversations about discouragements, 

failures, and rejection. This embodies the characteristics of a school committed to preparing 

students for the 21st century. Through this one component of the Maker13, students engaged 

with problem-solving, critical thinking, creativity, and collaboration.  

Integration of Technology  

Instances of Stevie’s use of technology to support students’ learning of 21st-century skills 

were documented over 60 hours at the school site during the classroom observation. The SAMR 

model was utilized as a support to categorize the examples of technology use found. The four 

degrees of technology use in the classroom were at the Substitution, Augmentation, 

Modification, and Redefinition stages. Technology was used to enhance instruction at the 

Substitution and Augmentation levels. In the Substitution stage, technology acted as a direct 

substitute for traditional instruction, while in the Augmentation stage, technology made these 

adjustments with functional improvements. When technology was used to transform instruction, 

it was at the Modification and Redefinition level. In the Modification stage, technology allowed 

learning activities to be redesigned and effective, while in the Redefinition stage, technology 
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allowed for tasks that could not have been possible without technology. In the Modification and 

Redefinition levels, students encounter the most significant opportunities for a transformative 

learning experience.  

Of the eight instances of technology use documented from Stevie’s classroom, there were 

no examples of technology use at the Substitution level. If low technology use was recorded, it 

was most frequent at the Augmentation level. Teachers and students at M13G did not use 

technology to replicate traditional tools, activities, or learnings. Instead, technology was used 

meaningfully to improve the functionality of the learning or entirely transform the student 

learning experience. Table 1 lists concrete examples of technology applications used in Stevie’s 

classroom during the study. The SAMR levels, students’ learning objectives, and target 21st-

century skills were included.  
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Table 1. List of the SAMR Levels, Application, Learning Objective, and 21st Century Skills 

SAMR Levels Application Learning Objective 21st Century Skills 

Substitution Not applicable Not applicable  Not applicable 

Augmentation Google Slides Create a presentation bi-weekly 
for an assigned topic 

Digital fluency, 
creativity  

 
Canva Create business cards, logos, 

and flyers for the Maker13  
Digital fluency, 
creativity  

 
Kahoot Create a quiz about yourself to 

share with others 
Critical thinking, 
creativity 

Modification CapCut Create a video presentation with 
transitions, animations, photos, 
etc. about an assigned topic 

Digital fluency, 
problem-solving, 
creativity  

 
Ozobot Code the robot to roam through 

a setting based on a specific 
location of your choice  

Digital fluency, critical 
thinking, creativity, 
problem-solving, 
collaboration 

 
Thrively Find personal strengths through 

an assessment  
Communication, 
problem-solving 

Redefinition SeeSaw Solve a math word 
problem documenting the 
process 

Digital fluency, critical 
thinking, problem-
solving 

 Sphero Program a path for the character 
to follow using an app 

Digital fluency, critical 
thinking, creativity, 
problem-solving, 
collaboration 

 Augmentation Level  

Google Slides. Google Slide was used in Stevie’s classroom to create web-based 

presentations. Google Slides is an online slideshow maker that allows users to create and format 

presentations simultaneously with other people. Google Slides is part of the free, web-based 

Google Docs Editors suite created by Google. This is a leading slideshow application in the App 
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Store due to more than 5 million businesses paying for the Google Docs Editors suite for their 

employees to use daily at work (google.com). If there is one application students need to be 

comfortable with to prepare them for the existing workforce, it is arguably the Google Docs 

Editors suite. 

While Google Slides is dominantly utilized in the workforce, it only replaced learning 

with functional improvement in the classroom due to its limited features. In Stevie’s classroom, 

students who were not confident with the advanced components of other presentation apps 

typically used Google Slides as an alternative. This app was limiting because it did not have the 

capabilities for students to utilize animations, edit videos, customize templates, etc.  

Stevie created opportunities for students to excel on Google Slides by assigning students to 

present bi-weekly on a predetermined topic that was kept open for students’ creativity to 

flourish. The only guideline for the assignment was to provide a visual presentation for the 

audience. Students determined the content they wanted to present, the presentation mode, etc. 

During Week 1, students presented anything they learned that past month. Most students used 

Google Slides to add pictures of what they made and included texts about the image. Since using 

Google Slides did not redesign the original learning task, this task fell under the Augmentation 

level. This is so because students could have printed out their photos and texts to show their 

classmates, which could have replicated their slideshow on a poster board. Thus, even with 

technology use, learning did not shift much.    

Canva. Canva is a free online design platform that allows users to create social media 

graphics, presentations, posters, documents, and other visual content. More than 75 million 

people across 190 countries use Canva in personal and professional settings (Andrews, 2021). 
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The versatile functions of this app make it not only a leading graphic design software but also a 

popular program for students in the classroom.  

In Stevie’s classroom, students mainly used Canva to create business cards, logos, and 

flyers for their Maker13 experience. While students are experimenting with social media 

graphics and graphic designing, Canva ranks in the Augmentation level because students are 

essentially only working on their scrapbooking skills. All the products students designed on 

Canva could easily be replaced with a poster, colorful markers, and other office materials. 

Additionally, since most students used Canva without any collaboratory features, creativity was 

the only 21st-century skill students enhanced. Thus, while students produced outstanding digital 

files on Canva during the eight-week observation, this was not a transformative use of 

technology because the learning did not shift with the addition of Canva. 

Kahoot. Kahoot is a free learning game-based platform often used in schools, at work, 

and at home. Users create multiple-choice quizzes that others can access and complete. During 

Week 2 of the observation, a group of 3rd-grade students used their recess time to play Kahoot! 

This was an insightful experience because one student had created a quiz at home to share with 

his friends at school. Although the quiz was entirely about himself, with questions like, “What is 

my favorite food?” with pictures of different desserts and “Who is my favorite Star Wars 

character?” with real pictures of characters, this was evidence of the unique culture in Stevie’s 

classroom.  

While there might not have been any reinforcement to content knowledge through the 

Kahoot students made, it demonstrated their ability in critical thinking, digital fluency, and 

creativity. Since then, students have taken turns making their Kahoot quizzes and invited others 

to take them in their free time. This quickly became their hobby, and most students were 
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comfortably creating their own Kahoot and sharing it with their peers by Week 7. However, 

Kahoot falls under the Augmentation level of technology use in the classroom because the 

quizzes could have been substituted using traditional pen and paper methods.  

 

Modification Level  

With technology use in the classroom, students should be given the opportunities to 

create rather than consume content. At the Modification level, the teaching and learning process 

becomes more effective by providing new opportunities that are not available through traditional 

methods.  

CapCut. Students in Stevie’s classroom used CapCut to create videos, presentations, 

animations, and other visual content, which supported their learning. CapCut is a free video 

editing application that allows users to create short videos using top trending music and 

advanced filters. In June 2022, CapCut was ranked #4 in the photos and videos category of the 

Apple Store. This means many people in the real world are currently utilizing this app to 

generate cinematic videos.  

Stevie did not introduce CapCut to her students. Instead, her 3rd-grade students brought 

this app into the classroom while completing an assignment. As mentioned before, students in 

Stevie’s classroom present bi-weekly on a predetermined topic that is kept open. During Week 1, 

it was noted that most students used Google Slides to present; however, in Week 3, a few 

students presented a video they edited on CapCut. Videos that used CapCut included animations, 

transitions, voiceovers, filters, etc., which was not feasible with Google Slides. This was the 

beginning of the domino effects of CapCut.  
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Since then, students have learned the skills needed to produce multimedia presentations 

and began to customize and sync animated characters from another app to CapCut. Students 

were now experimenting with transferring files and syncing data between them. While Stevie did 

not explicitly teach or help assist students in using CapCut, by Week 7, most students presented 

with CapCut instead of Google Slides. In school, students collaborated during recess to teach and 

learn features of the app, and at home, they applied their newly learned skills to generate their 

content. This process enabled students to naturally work on 21st-century skills, such as problem-

solving, critical thinking, creativity, collaboration, and communication. CapCut allowed for new 

learning opportunities that were not available through traditional methods. For this reason, 

CapCut falls under the Modification level of technology use in the classroom.  

Ozobot. Ozobot is a tiny coding robot that follows lines users draw. Unlike Sphero, 

which requires coding on the app, students draw lines and patterns on a physical surface for the 

Ozobot to roam. Ozobot was introduced to Stevie during a teacher collaboration meeting, which 

will be detailed in the next section. In summary, Ozobot was brought to M13G by a parent who 

invested in a classroom set for teachers to use. This section will discuss the meeting focused on 

educating teachers on how to use Ozobot. 

In Week 3, Stevie’s teacher collaboration meeting focused on Ozobot. This was Stevie’s 

first exposure to the robot. First, teachers were instructed to plot out their storyboard by recalling 

the setting of a book they brought. Next, they drew the setting on the poster. Then, they added 

lines and dashes to create the movements for the Ozobot using various colors. In Week 5 teacher 

collaboration meeting, teachers tested their Ozobot on the poster board and took turns sharing 

their designs. After this meeting, Stevie stated, “I think Ozobot does a tremendous job 

introducing programming for students like kindergarten and 1st grade, but I still think Sphero is 
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still more appropriate for my class, which is 3rd grade.” While her students may not physically 

interact with Ozobot during this academic year, it is a resource available at school. This means 

individual students check out an Ozobot even though the teacher did not utilize it in the 

classroom.   

While the Ozobot may be technologically innovative, it ranked in the Modification level 

regarding its actual use during the teacher collaboration meeting. Most teachers shared their 

excitement about using Ozobot in the classroom to pair it as a reading comprehension activity, 

which modified the traditional method. However, this task would not be considered a 

transformative learning experience because students must create something that did not exist 

before or complete a previously impossible task. Additionally, the cost of the Ozobot was a 

hindrance to teachers. With each Ozobot costing around $170, Stevie did not feel like it was the 

most crucial equipment her students needed to be prepared for the 21st century. Indeed, students 

will learn to draw codes by hand and interact with programmable robots. However, they need to 

be more engaging to apply the skills in ways that transcend the traditional curriculum.  

Thrively. Thrively is a personalized project-based learning assessment platform for 

students to discover their strengths and interests. With a mission to put forth students’ strengths, 

Thrively uses this information to help students reach their potential. When students take the 

Thrively assessment, they get results on strengths such as assertiveness, compassion, flexibility, 

resilience, verbal, etc. All these strengths tie into 21st-century skills by offering students a 

personal profile loaded with related job information and engaging activities based on their 

outcomes. Students can customize their profiles by uploading their photos, changing their 

biography, and adding school information similar to LinkedIn. LinkedIn is an online service that 
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allows professionals to seek employers. As of 2022, more than 830 million users use LinkedIn to 

find jobs worldwide. Thrively could be viewed as the kid-friendly version of LinkedIn.  

Each year, M13G invests in purchasing Thrively for every student at the school. 

Although not every teacher is mandated to use it, it is there as a resource. Stevie strategically 

uses Thrively in her classroom to support students' socioemotional needs during the Maker13 

process. In Week 4, students go through a mock Shark Tank trial where they publicly pitch their 

business idea to potential investors. In Week 5, students discover whether or not their businesses 

advanced during Reveal Day. Simply put, Reveal Day could be students’ best day or their worst 

day. This is when Stevie brings in Thrively. In Week 6, all of her 3rd-grade students took the 

Thrively assessment and were matched to their strengths. For students whose businesses had 

moved forward, they used their strengths to pitch in new ideas to improve their company. 

Students with creativity strength offered to redesign logos, while students with verbal strength 

offered to revise mission statements. For students whose businesses did not advance, they used 

their strength to learn more about themselves and used that information to write cover letters and 

resumes. These students then applied to exist jobs during Job Fair in Week 7. Stevie stated,  

“This is the hardest but the best part about this experience. I want to help students 
get back on their feet by giving them their control back. Yes, their business did not 
make it, but now they have the control to apply for a new business that they want 
to be part of. It is their choice, and they still have full ownership of their learning.” 
 

The use of Thrively in the classroom stands out pedagogically because it was used to support the 

need of individual students rather than focusing on increasing test scores.  

However, Thrively falls under the Modification level of the SAMR model because the 

content could have been replicated using traditional methods. Although inefficient, it would be 

possible for teachers to hand out this assessment to individual students, review it, and provide 

them with results and resources. This experience would have been transformational if students 
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connected with peers with similar strengths in the same school or had an opportunity to chat with 

professionals with comparable results. 

Redefinition Level  

At the Redefinition level, learning experiences are redefined and transformed through 

technology. This means that when students use technology, they are completing tasks that could 

not have been done without it. While many 21st-century organizations and workplaces use 

technology at this level, this has proven to be a tremendous challenge for schools.   

SeeSaw. SeeSaw is an interactive learning platform to increase student engagement, 

family connection, and teacher confidence. M13G purchases SeeSaw annually as a school-wide 

initiative and is used by most teachers and students. 

Stevie’s students have regularly used SeeSaw since Week 1, but it was not until later 

weeks that they turned a traditional task into a transformative one. Typically, students used 

SeeSaw to complete an assignment by taking a photo to upload on their portfolio, which was 

accessible by their parents at home. However, in Week 6, a student encouraged his friends to 

screen record their thought process of solving a math word problem using the voiceover feature. 

Their completed assignment included a video of step-by-step instructions on how they solved a 

division problem. This video was posted on their classroom portfolio on SeeSaw, which other 

students and parents saw. The following week, students turned in assignments that included a 

voiceover and a visual tutorial on solving a division problem using the pen feature on SeeSaw. 

These videos are now compiled in the classroom portfolio as math tutorial videos for others to 

view. Although the SeeSaw app itself may not be considered a high-level technology tool, 

students turned this app into a transformative one by taking ownership of their learning and 

creating something that did not exist before. 
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Sphero. Sphero is a small programable robotic ball that inspires users to be creative 

through coding and playing. This company aims to “transform K-12 education with accessible 

tools that encourage exploration, imagination, and perseverance through STEAM and computer 

science” (sphero.com). At M13G, Sphero was purchased as a school-wide initiative to prepare 

students for the 21st century. Although not every teacher is required to use it, Stevie’s students 

used it as part of a reading comprehension activity.    

In Week 4, when students finished listening to a read-aloud book, Dragons in a Bag, by 

Zetta Elliott, they began programming the Sphero balls to move the main character through 

different book settings. This lesson was split into two sessions. In the first session, students used 

graph paper to draw their maps with a pencil using different portals mentioned in the book. The 

second session focused on direct exploration with Sphero balls and Sphero Edu. Sphero Edu is 

an app where users create and program a path for their actual Sphero balls to follow. Students 

use code blocks in the app to engineer their balls to move independently on the floor while 

reciting the book’s plot to demonstrate their understanding. 
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Figure 3. Sphero Edu App 
 

By Week 6, it was apparent that the culture of ideating and prototyping became a natural 

part of the learning experience as students embraced troubleshooting and reconfiguring their 

codes. The exciting component of problem-solving was that students did not depend on Stevie 

for assistance. In a traditional school, it is very likely for teachers to be experts; however, at 

M13G, students rely on each other for support. Stevie and the 3rd-grade students were also a 

learner in this process, as there was no expert. The use of Sphero falls under the Redefinition 

level because it improved the initial learning task and created opportunities for students to work 

on essential 21st-century skills. 

Pedagogical Approach and Content Knowledge 

 In addition to gathering information about the use of technology in the classroom, 

Stevie’s pedagogical approach and content knowledge were also documented. Stevie was a 
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progressive educator committed to equipping students for the future through design thinking and 

personalized learning pedagogies. Her guiding principles aligned with the school she serves, 

which benefited her decisions in the classroom. She shared, 

 
“When you support design thinking, creative confidence is a big thing especially 
teaching kids to find ways that they can be creative without fearing mistakes. 
Mistakes are valuable, and we all make mistakes daily, big, or small. We need to 
get this out of the way for students so that they can even try and attempt. So, I 
always share with them about silly or big mistakes I make so they can verbalize 
those experiences too.” 

 

From the beginning of the school year, Stevie prioritized cultivating a growth mindset among her 

3rd-grade students, so they had resources to navigate the situation when they made a mistake. 

This also encouraged her to create lessons that encouraged students to take risks and normalize 

failures, which often do not exist in traditional classrooms.  

Since Stevie allowed her students to drive the learning as she believed in personalization, 

her curriculum did not repeat after each year. Instead, she expressed, 

"It is hard to plan during the summer because I do not know what set of students I 
will get, so I have to plan as I go. One year, students wanted to learn about trout 
fish, and the other year, they wanted to learn how flowers grow. I cannot predict 
what type of students I will get, but I know the learning experiences will be 
similar because of our foundation in design thinking." 
 

This confidence in not needing to master content knowledge came from being instilled in design 

thinking principles. Suppose she did not know much about the new content; Stevie was assured 

in her ability to enact design thinking processes such as empathizing, defining, brainstorming, 

prototyping, and testing. Stevie knew the design thinking process would manage her students' 

content learning, so she led with personalization and inquiry.  

Stevie believed her role as a teacher was not to be an expert but rather to support students 

in reaching their potential. Stevie knew all her students could be successful given the resources 
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and the right combination of knowledge, skill, and disposition. Hence, visitors heard her in class 

repeatedly asking, "what do you think?", "How would you go about solving this?", "what other 

ways are there?" Stevie broke away from the myth that teachers had to be content experts and 

allowed students to control their learning experience. As students become more experienced with 

solving their problems, they begin to look at the world differently. The fusing of technology 

integration, a pedagogical approach, and content knowledge enabled Stevie to design 

transformational learning experiences for her students.  

Social Network  

In this single-person case study, there was a great need to examine Stevie’s network of 

contacts to understand her classroom decisions better. Since Stevie was at a design-thinking 

school which was committed to preparing students for the 21st century, it was essential to 

examine how teachers embodied these characteristics. While Stevie was the only participant, it 

was a complex study because she was a teacher in a school that focused on design thinking. This 

research was rich because of the context. Figure 3 illustrates a revised single-person case study 

upon completion of the data analysis.  

 

 

Figure 4. Revised Single Person Case Study Context 
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Stevie’s social network significantly shaped her decisions about what to teach and how to teach 

using technology in the classroom.  

The connections for Stevie in this context began with her teacher partner, teacher team, 

role model teacher, and then social media. The teacher partner played the most substantial role in 

shaping Stevie’s daily actions and conversations in the classroom. Stevie was influenced by the 

teacher partner’s pedagogical approach, content knowledge, and technology integration. The 

teacher team also shaped Stevie’s viewpoints as Stevie was part of a learning community with 

them. She met with her teacher team every other week for teacher collaboration meetings where 

they explored and experimented with various educational topics. In addition to school culture, 

Stevie’s role model teacher also played an important role in her use of technology in the 

classroom. She was able to provide many examples of how to effectively integrate technology 

into the classroom. Additionally, social media played a massive role in how Stevie integrated 

technology into the classroom. Teachers at M13G identified themselves as “learning experience 

designer,” “design thinker,” or “deep learner” on social media, which eventually established a 

unique culture in the online world.  

Teacher Partner 

Billie Gates was Stevie’s teacher partner at M13G. This was Billie’s 6th year at this 

school, and they were co-teachers in two 3rd-grade classrooms. They often joined their 

classrooms and took turns teaching different daily lessons. Although this was their first year 

teaching together, Billie played the most decisive influence in Stevie’s current role as a teacher. 

Billie was another progressive educator passionate about “human-centered design, deeper 

learning, and cultivating geniuses,” as stated in her Twitter profile. She was a thoughtful speaker 
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with incredible knowledge of technology, empathy, and design thinking. Stevie mentioned that 

having Billie in the classroom meant she had a close friend to bounce ideas with, which 

amplified her confidence in teaching, especially in technology. For example, when planning for 

the read-aloud and Sphero activity, Stevie took the reading portion while Billie did the coding. 

Since Billie had more experience with Sphero, Stevie used this opportunity to improve her 

technical skills. This teacher relationship is unusual in traditional school settings because there is 

not much flexibility in structure and curriculum. Their level of commitment towards each other 

as individuals and educators was evident.  

Teacher Team 

At M13G, all teachers were part of a vertical team collaborating with different grade-

level teachers. Teacher collaboration meetings were held every other Friday morning, one hour 

before school started, in the design studio or a teacher's classroom. Teachers gathered in groups 

to present a professional development series in a three-week course. Stevie's teacher team 

consisted of fifteen K-3rd grade teachers at M13G. Stevie and Billie are two of the five 3rd-

grade teachers. The topics of professional development varied on the current needs of the 

students, such as empathy, socio-emotional learning, challenges, etc. All teachers choose the 

topics they want to lead without relying on an outside person. This culture allowed for 

accountability and collaboration amongst each other as conversations continued after the 

meeting. The topic for March 2022 teacher collaboration meeting was technology. 

The three-week technology course series covered lessons on Sphero (first week) and 

Ozobot (second and third week). In the second week, the facilitating teachers, one kindergarten 

teacher, and one 2nd grade teacher presented on Ozobot using Google Slides. However, when 

the introduction video on Ozobot began to buffer and failed to play on the slide, a veteran teacher 
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commented, “this always happens here,” and another teacher responded, “our students have 

much patience being here.” With Stevie's advice to download the file instead of playing directly, 

the teacher team watched the video on how students used Ozobot with the narration of Little Red 

Riding Hood's adventure. Students in the video integrated coding, storytelling, art, math, 

narration, etc., in this one project. Although many teachers admired students in the video, they 

also criticized the utilization of Ozobot, which ultimately affected Stevie's perspective. Stevie 

and Billie questioned the benefits of using Ozobot over Sphero. A teacher answered, “since 

Ozobot does not require complex coding like Sphero, this can be used as an alternative for 

students in the lower grade levels.” There seemed to be two teachers at the meeting, those who 

supported Ozobot and those who supported Sphero. Stevie and Billie shared their commitment to 

Sphero over Ozobot since they introduced Sphero to their classroom, and Ozobot would be a 

new challenge to tackle.  

The next meeting focused on teachers exploring and experimenting with Ozobot. 

Teachers were given ample time to collaborate, design, and problem-solve as they drew out a 

track for the Ozobot to roam. Stevie took the lead on drawing the story map in her group since 

she was confident in art and drew four different settings on the paper. Other teachers in the group 

helped her draw thick black lines to create the track. Billie helped create color codes, which 

made the Ozobot speed and change direction. This activity revealed Stevie's strength in 

pedagogy and art, while Billie's confidence came in technology and content. In the end, groups 

celebrated their learning by sharing what they created and troubleshooting errors they 

encountered. 
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Figure 5. Ozobot Story Board 

 

This teacher team influenced Stevie’s decision in the classroom by creating a space for 

knowledge to be distributed and transferred. Since all teachers were responsible for choosing and 

leading a topic in a three-week course, it solidified their culture and community. Stevie 

expressed, 

“In my old school, teacher trainings were always led by someone in the district 
but here, we all do the leading and the learning. When it was my turn, I taught on 
the topic of empathy with [Billie] because that’s what was important and 
necessary for us at the moment, which was at the beginning of the school year.”  

 

Although Stevie was not personally close to everyone in her teacher team, they played a role in 

her pedagogical approach, content knowledge, and technology integration in the classroom.  

Role Model Teacher 

Ellen Musk was a 4th-grade veteran teacher and the “queen” of technology at M13G. At 

M13G, she was known not for her expertise in technology but her interest in new technology. 
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The principal described Ellen as “someone who learns with the students and is not afraid to try 

and ask questions.” Ellen was Stevie’s role model teacher at M13G. Stevie stated that people 

often confuse tech savviness with knowing how to work on a computer. However, Ellen’s tech 

savviness comes from her passion and enjoyment of learning new technology. To describe Ellen, 

Stevie shared, 

 
“I think the biggest part is that [Ellen] lets kids play with technology and is not 
afraid of the mistakes. It is not how much technology she has in the classroom but 
how much she is willing to share it. She will buy and try anything and especially 
with her students. They get to open packages with her from the box as she excites 
them with new technology. Then, she shares all of this with everybody. I honestly 
do not know how old [Ellen] is, but I always say that I want to be like her when I 
am older. I will be walking around the school one day, commenting on how 
something smells, and a student will be like, oh, we are doing work on the 
Glowforge which means now I have to go learn about the Glowforge. That’s how 
many of us learn from Ellen.” 
 

Since the makery was in front of Ellen’s 4th-grade classroom, her knowledge increased with 

every question and feedback regarding the technical equipment. This makery room housed 

Cricut, Glowforge, MakerBot, Oculus Go goggles, professional video recording equipment, etc. 

The Oculus Go goggles were the latest equipment Ellen received through the schoolwide grant. 

 Ellen played an essential role in Stevie’s pedagogical approach, content knowledge, and 

technology integration in the classroom because of her admiration for Ellen. While Stevie was on 

the first floor in the C building, Ellen was on the second floor in the same building. Being 

physically close to Ellen’s classroom gave Stevie more opportunities to interact with her. This 

meant countless brief and deep conversations occurred as they shared the same staircase and 

walkway throughout the day. Thus, Stevie was generally one of the first teachers who knew 

about Ellen’s new technology. The benefit of being close in contact with someone who Stevie 

admired meant that Stevie got to observe daily what she inspired to be. 
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Social Media 

Social media was not required of any teachers at M13G. However, many teachers did 

have their own personal Twitter accounts. Since their profiles are filled with titles such as 

“learning experience designer,” “design thinker,” or “deep learner,” it was easy to detect a 

teacher from M13G on Twitter. The exciting aspect of M13G teachers using Twitter was that 

they typically shaped the educational community on social media because of the strong culture 

they exuded using their unique content and titles that is unfamiliar to teachers who work in 

traditional schools.  

When Stevie posted about learning in her classroom on Twitter, she often used hashtags 

such as #deeperlearning, #designthinking, or #M13G. This allowed other educators with similar 

interests to find her content. This was beneficial, especially during the COVID-19 pandemic. 

During the COVID-19 pandemic, most U.S. public schools closed and turned to remote learning 

(Lubis, 2021). Like many other teachers, Stevie used Zoom as a platform to connect with her 

students. Zoom is a videotelephony software program that schools widely used during the 

lockdown. With her Twitter presence, Stevie connected with real professionals who joined her 

class via Zoom. Even though students were at home, they met with real people using technology. 

This would be an instance of technology use in the Redefinition level of the SAMR model.  

Research Question #1 

The first research question in this study explored "How do elementary school teachers 

use technology in the classroom to support student's learning in a school that focuses on design 

thinking as a pedagogical approach?" This study examined one 3rd grade teacher at a design 

thinking school integrating technology in the classroom. While much of the current literature 

focused on the gap in effective technology integration and pedagogical approaches that can 



 68 

support transformative technology use, there were few actual technologies uses found in these 

classrooms.  

One way technology was used to support students' learning in a design-thinking school 

was by grounding their curriculum that prepares students for the real world. While many teachers 

at traditional schools often utilize technology to increase test scores and teach to the test, teachers 

at M13G provided opportunities for students to create digital content that interwove academic 

content. This means that instead of using technology to promote rote memorization of content, it 

was used to teach knowledge and skills needed to succeed in the 21st-century workforce (Bacak 

et al., 2022; Cherner et al., 2014). The use of technology went beyond the traditional use of apps 

and software for consuming content. Students were not individually spending time on their 

technology to work on a drill and skill activity. Instead, much of the technology integration 

documented in Stevie's classroom helped strengthen her students' critical thinking, creativity, 

communication, collaboration, and digital fluency skills. In shifting the focus from standardized 

testing to equipping students with 21st-century skills, it was common for students to work on 

digital projects such as animation, video production, storytelling, photography, etc. Thus, 

technology use needs to be paired with a 21st-century curriculum for student learning to be 

personalized, innovative, and transformative.  

 Another way the teacher used technology to support students' learning at M13G was by 

connecting with a community of like-minded individuals. According to the single-person case 

study context, the teacher’s social/professional network significantly shaped individual teacher’s 

decisions about what to and how to teach in the classroom. When teachers are situated in a 

traditional or progressive school, their instructional practices will ultimately be shifted to support 

the school structure and its pedagogical approach. However, since teachers at M13G were 
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committed to preparing digitally literate students, all worked together to nurture technologically 

confident students. Unlike the traditional model of tech PDs where an educational technology 

specialist hired by the district comes to the school to introduce a digital resource, at M13G, 

school leaders, teachers, students, and community members contributed to bringing relevant 

technology into the classroom. In addition, having Billie and Ellen close in proximity was 

another sign of engaging with new technology because Stevie was supported by role-model 

teachers who could assist in her learning process. Being surrounded by a trusted community gave 

Stevie the leverage to try out new technology without fear of failing. The culture embraced a 

growth mindset of persevering, trying, and thriving in new challenges. While the individual 

teacher determines technology use, it is their social network that will constantly influence that 

decision in the classroom. The pace of technological innovations does make it difficult for 

teachers to keep up with new technology but being in a community that commits to sharing and 

learning together closes this gap.  

 Lastly, teachers supported students' learning using technology in a design thinking school 

by hosting their professional development around technology. Traditionally, schools provided 

tech PDs to their teachers; however, only 17% of those teachers carried out the new knowledge 

in their classrooms (Blanchard et al., 2016; Bowman et al., 2022). At M13G, these training were 

referred to as teacher collaboration meetings. In Stevie's teacher team, fifteen teachers met every 

other Friday for one-hour professional development training on a topic of their choice. Teachers 

led these meetings in three-week increments. The teacher meetings did not need a technology 

expert because all teachers relied on each other for expertise and knowledge. This culture 

fostered accountability and collaboration amongst teachers as everyone was part of the learning 

process. In addition, M13G did not mandate teachers to use a specific app or program, giving 
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them the autonomy and flexibility needed to support students' learning in design thinking. 

 While research claims teachers need space and time to process their new understanding 

before they can apply it in the classroom, M13G took a different approach (Avci et al., 2020). 

Instead of honing technological skills individually, teachers at this school embraced student 

experts. This meant some teachers voluntarily opted out of learning new technology first because 

they wanted their students to be experts. This disrupts the current literature on tech PDs because 

new technology was not a hindrance. Teachers at M13G embraced a student-centered approach 

and design thinking pedagogy by learning and problem-solving with students.   

Research Question #2  

The second research question examined "How do teachers' knowledge of pedagogy, 

content, and technology interact and inform their technology integration practices in the 

classroom?" This study found that transformative technology use typically follows when the 

curriculum is grounded in 21st-century skills and reflects real-world learning. Suppose schools 

want teachers to transform the student learning experience using technology in the classroom. In 

that case, the school structure and its pedagogical approaches should shift from traditional to 

progressive methods. It is not enough for one teacher at a school to integrate transformative 

technology because the school itself plays the ultimate role in teachers' decisions in the 

classroom.  

 With the rise of technology in education, schools began adopting progressive pedagogies. 

M13G was grounded in the design thinking approach, which encourages students to be creative 

problem solvers producing meaningful solutions to a real-world problem. This pedagogy's heart 

was empathizing, ideating, prototyping, and testing solutions. Hence, teachers designed lessons 

that encouraged students to practice design thinking principles while students learned to connect 
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their learning to the real world. This foundation informed teachers to develop lessons that created 

opportunities for students to use technology to discover, design, and build things. 

 Additionally, teachers at traditional schools are bombarded with district-wide initiatives 

which influence their technology use in the classroom. With the need to increase test scores and 

memorize content, technology is often used to consume content (Zhang et al., 2020). However, 

the curriculum at M13G focused on preparing students for the real world rather than rote 

memorization. Thus, when technology use was integrated into the learning process, it was used 

to enhance students' skills in critical thinking, creativity, problem-solving, collaboration, and 

digital fluency. Indeed, students at M13G still take the same assessments as other students in the 

district, but teachers do not use this as a driving factor in technology integration.  

 Considering the eight technology uses documented in this study, each integration was 

carefully planned out for students to develop aspects of 21st-century skills. The app's actual 

content was insignificant compared to the learning process that students experienced. While 

traditional schools utilized technology for their content, students at M13G used digital tools for 

creation. In the example of students using SeeSaw to solve a math problem, the content of that 

problem did not matter as much as the 21st-century skills students engaged in. Whether it was a 

division problem or a scientific problem, the learning experience would have resulted similarly 

because of the learning culture in Stevie's classroom. Additionally, when Stevie changes the 

presentation topic, students will continue to produce and create similar products using CapCut 

because of the technical skills they learned. Thus, when students use technology at M13G, they 

acquire transferable skills which can be used in the future.   

Research Question #3 
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            The last research question addressed “How does the teachers’ social circle support 

technology integration in the classroom?” This research suggests that school structure and its 

pedagogical approach play the most crucial role in teachers’ technological decisions in the 

classroom. While teachers have autonomy in their own classrooms, the school structure and 

social network ultimately shape their teaching methods and practices. 

 One way Stevie’s social circle supported her use of technology in the classroom was 

through 13 Days of Giving at M13G. With the funds collected during these weeks, Stevie used 

them to purchase products and resources for Maker13. In the past, this grant gave Stevie the 

opportunity and flexibility to engage her students in digital creation utilizing devices such as 

Cricut, Glowforge, and 3D printers. Other teachers have purchased Oculus Go headsets, Ozobot, 

and Sphero with the available funds, which ultimately influenced Stevie’s technology use in the 

classroom.  

 Moreover, Stevie’s social/professional circle also influenced her technology integration. 

First, teaching with Billie significantly improved Stevie’s technical knowledge and skills for the 

school year. This is because they often joined their classrooms and took turns teaching various 

lessons. When Stevie felt a lack of confidence using Sphero in the classroom, Billie led the 

lessons, so Stevie learned with the students. Secondly, being in a teacher team with colleagues 

gave Stevie an opportunity to belong and participate in a learning community. This was 

important because Stevie met with this team every other week to plan and design instructional 

practices. Stevie was first introduced to the Ozobot during the teacher collaboration meeting. 

Next, having Ellen nearby influenced Stevie’s technology use in the classroom. Stevie stated, “I 

will be walking around the school one day, commenting on how something smells, and a student 

will be like, oh, we are doing work on the Glowforge which means now I have to go learn about 
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the Glowforge. That is how many of us learn from Ellen” Because teachers at M13G are 

grounded in the same principles, social circle played a massive role in Stevie’s technological 

decisions in the classroom.  

Summary 

 The findings of this study suggest that technology use alone cannot prepare students with 

essential 21st-century skills. To create transformative learning experiences for students, teachers 

must be mindful of 21st-century skills when pairing them with technology use. The most 

expensive technology equipment does not directly translate to transformative technology use 

because the difference lies in how it was utilized based on the teacher’s pedagogy. It is possible 

to provide students with transformative learning experiences by using free apps available in the 

App Store, like CapCut and Thrively. With mindful intention and meaningful connection, 

technology can be used to create a curriculum that reflects the real world and prepare students for 

the 21st century. Conversely, teachers can purchase expensive technology equipment only to use 

it at an enhancement stage of the SAMR model. Transformative technology use is not 

determined by the type or cost of technology but rather by how teachers and students use it in the 

classroom.  

 M13G demonstrated that schools must have a pedagogy grounded in 21st-century skills 

to prepare their students for the future. When an entire school embraced this culture of 

innovation, each teacher was ultimately inspired to teach with a greater purpose than traditional 

teaching to the test. Even at a public school where students take the same standardized tests as 

other students in the district, teachers can rewire their focus to equipping students with essential 

21st-century skills. It is only then that students can fully experience learning that is authentic, 

transformative, and innovative. 
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CHAPTER V: DISCUSSION 

Technological innovations are constantly changing the way we function in this world 

today (Tay, 2016). Although technology has become widely available in schools, the gap exists 

because many schools still embrace traditional pedagogy and teacher-centered instruction. The 

conflict with technology lies in how technology is implemented in each classroom rather than 

what technology is used. There is an excellent benefit to shifting from a teacher-centered 

classroom to a student-centered classroom. Teacher pedagogy plays a crucial role in how 

technology access can prepare students for 21st-century skills while transforming the learning 

experience for all students. 

This research study aimed to examine how one 3rd grade teacher incorporated technology 

in the classroom to teach 21st-century skills to students at a design-thinking school. In addition, 

the research investigated how teachers’ pedagogical approaches and content knowledge informed 

their technology use in the classroom and how teachers’ school experience supports their 

technology integration in the classroom. More specifically, the following research questions 

were addressed: 

1. How do elementary school teachers use technology in the classroom to support 

students’ learning in a school that focuses on design thinking as a pedagogical approach? 

2. How do teachers’ knowledge of pedagogy, content, and technology interact and inform 

their technology integration practices in the classroom?  

3. How does the teachers’ social circle support technology integration in the classroom? 

This research setting played a significant role because the study was conducted at a progressive 

school grounded on preparing students for the 21st century through design thinking and 

technology integration. Traditionally, an educational technology specialist at schools assists in 
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utilizing technology in the classroom. However, this knowledge of technology use was 

constantly transferred and moved around by school leaders, teachers, students, and community 

members at M13G. All contributed to bringing technology into the classroom, as no one claimed 

to be an expert.  

 This chapter connects existing literature and framework regarding technology integration 

and provides policy, leadership, and practice implications. It concludes with the limitations of the 

study and recommendations for future research.   

Discussion 

            This qualitative single-person case study revealed that transformative technology use 

naturally exists in a curriculum that reflects preparing students for the 21st century. Not every 

technology use has to be transformative for learning to align with 21st-century skills. Between 

transformative technology use and teaching 21st-century skills in the classroom, there are more 

benefits in focusing on teaching 21st-century skills than technology use. If the technology use is 

exclusively focused on transforming the student experience without fusing 21st-century 

curriculum, then that learning becomes irrelevant in the grand scheme of equipping students for 

the future. This is so because students will only learn the intricacies of one application or 

software without applying their knowledge to the real world. Students will be prepared for the 

future when real-world content is interwoven with technology use because the learning will be 

authentic and relevant. 

Current TPACK Model 

 In this study, TPACK was used to as a high-level analytical lens to understand the 

interplay between technology, pedagogy, and content knowledge of the teacher in generating the 
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types of technology use outcomes documented by the researcher and captured by the SAMR 

model. TPACK model suggests that there are three dimensions that are important and need to 

work together for the teacher to successfully integrate technology in the classroom (Alenezi, 

2017). These include teacher’s knowledge of the technology, pedagogy, and content. For a 

teacher to enhance student learning, they need to intentionally integrate their knowledge of the 

technology to be used as part of a lesson, pedagogy that they will enact to teach the lesson, and 

the content that they target for the lesson. Although TPACK model provides a high-level 

abstraction of the dimensions that are at play when integrating technology into a lesson, it 

assumes that knowledge is situated within the individual teacher. The TPACK model assumes 

that the teacher must have or acquire the knowledge of technology, pedagogy, and content to 

successfully implement technology in the classroom to support student learning. However, the 

underlying assumption of TPACK model does not consider the socio-cultural context of the 

school where a particular pedagogical approach is baked into the design and organization of the 

school such as the case of a design thinking school which is the focus of this study. Further, the 

TPACK model does not consider the professional network of the teacher a source of support for 

integrating technology, co-planning and co-teaching lessons that integrate technology, and 

sharing lessons that integrate technology into the classroom among teachers within the same 

school and with other teachers through social media. Another shortcoming of TPACK model is 

that it attributes equal value to each of the component (technological knowledge, content 

knowledge, and pedagogical knowledge) (see Figure 4).  
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Figure 6. Current TPACK Model 

The findings of this study suggests that the interplay between technology, pedagogy, and 

content is complex. In a design thinking school, the knowledge of technology, pedagogy, and 

content is distributed across the members of the school community including the teachers, 

students, and parents. In this study, Stevie, the focus teacher, was not the sole barrier of 

technological, pedagogical, and content knowledge. Further, she did not have knowledge of all 

three dimensions at the same level or amount to be able to successfully implement technology in 

her classroom at the modification and redefinition levels of the SMAR model. Figure 5 

summarizes how the three dimensions of the TPACK model (pedagogy, technology, and content) 

played out in the context of this study. In what follows, I describe the interplay between 

technology, pedagogy, and content in the context of a design thinking school within which the 

focus teacher of this study was situated and the implications for integrating technology in the 

classroom. 
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Figure 7. Enactment of the TPACK Model in the Study Context  

Pedagogical Knowledge 

In this study, the most critical component of the TPACK model was the design thinking 

pedagogical framework of the school which informed both the physical organization of the space 

and the social organization of the school. Pedagogy encompasses teachers' knowledge of their 

practices and methods regarding teaching and learning (Alenezi, 2017). While teachers have 

complete autonomy in their classrooms, the school structure continually shapes their teaching 

methods and practice. Recent research illustrated school leadership's strong influence on 

individual teachers to a point where high teacher turnovers can result from principal leadership 

(DeMatthews et al., 2022; Bush, 2020). Even the most progressive teachers placed at a 

traditional school will likely compromise their pedagogy because of its structure and pedagogical 

framework. Likewise, a traditional teacher at a progressive school will eventually embrace new 

strategies because of the school culture and influence (Scallon et al., 2021). As the findings of 
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this study suggests school pedagogy carries the most weight in the TPACK model. A teacher’s 

pedagogical knowledge and commitments may or may not align with the school structure and its 

guiding principles. Teachers’ classroom practices including what technology they integrate and 

how they integrate technology in the classroom to enhance student learning will be heavily 

impacted by the school structure, culture, and organization.  

 Although Stevie taught for four years before joining the design thinking school, her 

teaching strategy and instruction quickly shifted during her first year at M13G. Transferring from 

a traditional school to a progressive one, Stevie shared her role as a typical teacher shifting to a 

“human-centered designer,” “learning facilitator,” and “deeper learner.” Being at M13G meant 

all teachers eventually became design-thinking teachers, in other words, implementers of a 

particular pedagogical approach. Additionally, as a lab school committed to changing how 

people do school, teachers nurtured creative confidence, practiced design thinking, taught 

through inquiry, connected globally, used technology, and promoted a growth mindset for all 

students. This foundation guided the principal and teachers to equip their students for the 21st 

century with essential skills. Stevie was surrounded by teachers who shared similar pedagogical 

beliefs and an entire school committed to one goal, which expanded her practices in the 

classroom. Therefore, when considering the interplay between technology, pedagogy, and 

content one must put more emphasis on the role of pedagogy in integrating technology in the 

classroom. 

Technological Knowledge 

Knowledge of technology played a second important role in Stevie’s ability to effectively 

integrate technology into the classroom. Further, technology knowledge was distributed across 

teachers, students, and parents rather than residing just with Stevie. Stevie integrated technology 
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into her lessons even if she had minimal knowledge or completely comfortable using it. 

Although TPACK model does not indicate what technology tool use is more transformative than 

others, the analysis of Stevie’s integration of technology in the classroom using the SAMR 

model suggests that the modification and redefinition levels of use stretched Stevie’s knowledge 

and comfort with technology beyond her current knowledge and comfort with technology use in 

the classroom.  

Research suggests that many teachers use technology only sometimes for supporting 

transformative student learning experiences because there is a lack of connection to a curriculum 

that focuses on 21st-century skills and practices (Rakhimovich & Ibrokhimovich, 2021; Sabzian 

et al., 2013). In the context of a design thinking school where the pedagogy encouraged 21st 

century skills like problem solving, collaboration, and communication, students can take the 

initiative to introduce a new technology to the teacher and use a technology the teacher 

introduced in the classroom for their own purposes. For example, while Canva and Kahoot are 

not considered high-level technology apps in Stevie’s classroom, they were the most used apps 

by students. Students voluntarily and enthusiastically used these apps in and outside school to 

create content of their interest and choice. This type of transformative learning is what teachers 

need to aim for. When technology is grounded in 21st-century skills and a progressive 

pedagogical approach, it is likely to transform the learning experience for students where they 

use technology agentically. 

Content Knowledge 

In the TPACK model, content knowledge is defined as teachers’ knowledge about the 

subject matter to be learned or taught (Swallow & Olofson, 2017). When planning for a lesson, 
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teachers must consider how the instruction can support students to succeed in the workforce and 

life rather than simply increasing test scores and mastering content knowledge in one subject 

area (Bacak et al., 2022). In the context of a design thinking school, Stevie was least concerned 

about her knowledge of the content she was planning to teach. Because the focus on design 

thinking as the pedagogical approach allowed Stevie to think through the learning process of her 

students. Rather than teaching one subject at a time, her teaching focused on interweaving 

multiple subjects, embedding 21st-century skills, and integrating technology within the context 

of design thinking framework. In Stevie’s classroom, and more broadly in the design thinking 

school, learning was not in the compartment of subject areas but instead fused across various 

subjects to simulate real-world learning. 

This flexibility of design thinking pedagogy allowed Stevie to equip her students with the 

essential 21st-century skills that prepare them for the future while simultaneously delivering 

academic content. For example, when Stevie utilized SeeSaw to teach a math lesson, it was 

integrated with technology and literacy. In solving a math word problem, students also refined 

their skills in digital fluency, critical thinking, and problem-solving. In the literacy lesson, Stevie 

used Thrively as means for students to learn about their strengths while reading about different 

occupations. During this process, students sharpened their skills in communication and problem-

solving.  

Expanding the TPACK Model 

The TPACK model provides a high-level framework for the different components that 

come together to create a successful integration of technology in the classroom. Technology, 

content, and pedagogy are all relevant aspects of understanding technology integration in the 

classroom. However, the current TPACK model, conceptualizes the teacher as the sole expert of 
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all three areas and is a teacher-centered model for understanding the relationship between 

technology, pedagogy, and content. As the findings of this study suggest, the TPACK model 

must reflect the fluidity of technological knowledge within the school between students, 

teachers, and practices in the classroom. In traditional schools, this knowledge is regulated, 

meaning only apps and software approved at the district level are utilized in the classroom. 

However, the results highlight the importance of technological knowledge being transfers 

between people in a particular social context. There were only a few people who claimed to be a 

technology expert at M13G. Instead, school leaders, teachers, students, and community members 

played a role in bringing relevant technology into the classroom. While M13G provided 

resources to implement Google Slides, Thrively, and Sphero, teachers brought Kahoot to the 

classroom after attending a local professional development. Students brought CapCut into the 

classroom, and a parent who was passionate about educational technology introduced Ozobot to 

the school. If technology knowledge were owned by Stevie like the way the current TPACK 

model assumes, then all these opportunities for technology integration would not have been 

presented. Instead, this study demonstrated that technological knowledge is fluid and distributed 

across the school community.   

 Moreover, schools’ school structure and pedagogical framework are essential to consider 

in understanding the interplay between technology, pedagogy, and content because the 

pedagogical approach drive student learning both at the micro level of a classroom and at the 

macro level of a school. At M13G, the school structure and culture impacted Stevie’s decisions 

in the classroom. Being situated at a unique school meant Stevie provided unique learning 

experiences to her students. This is so because school structure plays a significant role in 

influencing teacher pedagogy. If a progressive teacher like Stevie is at a traditional school, her 
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classroom will eventually become traditional since there is a mismatch between school structure 

and teacher pedagogy. Transformative learning exists when the school and teacher pedagogy 

aligns.  

TPACK and SAMR Connection 

            This research was guided by the TPACK model and used the SAMR model as an 

analytical lens. Simply, while the TPACK model was utilized to understand how technology, 

content, and pedagogy influenced Stevie to make decisions in the classroom, the SAMR model 

was utilized to determine the level of technology use documented. The current TPACK model 

allows researchers and practitioners to think about technology, content, and pedagogy together 

when planning a lesson that integrates technology. The overlapping circles in the model indicate 

the importance of bringing all three dimensions together as a strategy (Swallow & Olofson, 

2017). However, it is important to use TPACK along with SAMR model to document and 

understand how teachers end up using technology in the classroom.   

At M13G, because of its school structure and pedagogical framework on design thinking, 

teachers were unlikely to use technology in the outer levels of the SAMR model. Technology use 

at the Substitution level did not exist during the time of the study in Stevie’s classroom at M13G. 

There were also few instances of Redefinition level perhaps because of the boundaries that the 

design thinking approach sets. Thus, most of Stevie’s use of technology in the classroom fell 

under the Augmentation and Modification levels to support students in engaging with the design 

thinking process. When Stevie used technology in the classroom, it typically fit in the middle 

categories of the SAMR model, such as the Augmentation and Modification levels. This is 

expected because technology was used to support student learning across content areas. In 
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Stevie’s classroom, the goal of technology use was not for students to master one app or software 

but instead to use it as a resource to support a 21st-century curriculum.    

Implications for Educational Leadership  

            School leaders have the most significant influence on teachers' success or failure in 

implementing technology in the classroom. While there is a need for more technology integration 

to transform student learning experiences in the literature, schools have attempted to bridge this 

gap through technology-professional learning communities (Kormos, 2022). This group of 

teachers collaborates to improve the use of technology through sharing instructional strategies, 

assisting each other in technology support, and integrating grade-level curriculum. However, the 

results from this research conclude the importance of the entire school structure shifting to 

equipping students for the 21st century.    

 The school leader and structure ultimately shape teachers' decisions in the classroom. It is 

no longer practical for teachers to gather in tech PLCs to implement instructional strategies 

because it will eventually get dismantled without a school structure supporting the pedagogy. 

School leaders need to model the types of technology they want teachers to implement in 

classrooms to foster an environment of learning (Paulus et al., 2020; Voelkel & Chrispeels, 

2017). While teachers may try out innovative technological strategies in the classroom, school 

leaders must be equipped with research-based training to support teachers in this context. 

 Furthermore, the result of this study encourages the distribution of educational 

leadership. Like teachers shifting towards student-centered learning, school leaders must also 

fuel teacher autonomy. The school district should not mandate decisions that impact teachers' 

classrooms. Instead, teachers need the flexibility to collaborate with colleagues to best design a 

curriculum tailored to every student in the classroom. Since teachers work directly with students, 
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they should be allowed to lead training that best fits their needs. In doing so, the decentralized 

leadership model and progressive pedagogy will enable teachers to design transformative 

learning experiences that use technology.   

Implications for Social Justice and Diversity 

 Although the quality of education should not depend on students’ socioeconomic status, 

students in low-socioeconomic backgrounds are often not given equal access to technology. The 

problem is that teachers serving these students use technology for temporary benefits such as 

increasing test scores or intervention purposes. However, the findings from this study 

demonstrate that even with free apps, teachers can use technology to create transformative 

learning experiences grounded in 21st-century skills. Technology use should not be limited by 

the types of apps or software available. Instead, the quality of technology use is distinguished by 

how teachers and students utilize it in the classroom.  

 Moreover, there needs to be more extensive discussion on why schools that perform low 

are typically subject to more traditional and direct instruction. Progressive pedagogies such as 

design thinking, project-based learning, blended learning, and personalized learning are novelty 

experiments at well-performing schools. However, every student can benefit from this approach. 

While this research was conducted at a design-thinking school in an affluent neighborhood, it 

underlines the need to disrupt traditional schools. If test scores are the key factor in why 

traditional schools cannot adopt this approach, then consider the ten out of ten test scores M13G 

received last year (greatschools.org). Even without direct instruction on increasing test scores, 

students can be prepared for the future. If schools want to prepare their students for the 21st 

century truly, they need to be committed to utilizing their technological resources to support this 

objective.   



 86 

Implications for Future Research 

 This research examined how one 3rd grade teacher used technology to support students at 

a design-thinking school. While the findings amplified the need to restructure our current 

educational system, more research on similar methodology should be conducted. Teachers need 

more practical examples of how technology was utilized in schools that embrace progressive 

pedagogies. While this qualitative single-person case study gave the researcher an in-depth 

perspective of how teachers are shaped by their context, it could have been more limiting. Future 

studies could gain greater insight into drawing multiple participants from the same school so data 

could be compared between grade levels and teachers. In addition, a more comparative study is 

needed in schools that embrace design thinking, project-based learning, blended learning, and 

personalized learning. By examining and comparing technology uses in these schools, teachers in 

traditional schools will have more resources to fuse technology with 21st-century skills.

 Although there is numerous research on the SAMR model, there are gaps regarding its 

actual technology implementation in the classroom. Most studies focus on teachers’ beliefs and 

student engagement with technology but do not address the types of apps or software used at 

each level, especially the transformation category. Few research does dive into specific 

examples, but it was conducted in traditional schools with technology in the enhancement 

category. More literature is needed on how teachers used technology at the Modification level 

and the Redefinition level of the SAMR model. When teachers are exposed to more 

transformative ways to utilize technology, they are more likely to apply it in their classrooms.  

Conclusion 

 The transformative learning experience does not happen with just the use of technology 

in the classroom. The learning needs to be carefully designed so students have meaningful 
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interaction with technology while sharpening their 21st-century skills required for the future. 

While schools have invested millions of dollars in technology, schools have not changed because 

they still embrace a traditional pedagogy (Alenezi, 2016; Avci et al., 2020). The problem is not 

in teachers' inability to use technology nor the types of technology available as research claims 

but in the school structure and its pedagogical approach. If school leaders want teachers to use 

technology to support student learning innovatively, then the organization needs to shift focus. 

Until then, teachers will continue to use technology to contribute to the school's guiding 

principles. 

 When technology use is paired with preparing students with 21st-century skills, student 

learning naturally transforms. This is so because the purpose of technology use is not based on 

the instruction content but rather the creating process. When students are given the tools and 

resources to design, create, and build products, their technological skills become transferable and 

applicable in the real world. While many of the current educational apps are tailored to improve 

test scores through drill practices and rote memorization, the quality of that instruction depends 

on teachers' implementation in the classroom. Teachers could use the lowest level of technology 

but transform the student experience if the curriculum was grounded in 21st-century skills. 

Conversely, the highest level of technology could be used only to support traditional instruction. 

The importance of technology use in the classroom is not what type but how it was used to 

improve the learning experience.  

 Traditionally, most new technology is brought into the school by an educational 

technology specialist hired by the school district, which is a profound limitation in the longevity 

of technology integration. If schools believe teachers can best equip students for the future, 

teachers also need autonomy on the types of training given. Technology training does not work 
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with mandating because if the school district is grounded in traditional pedagogy, then the 

technology use will mirror that. The technological knowledge in the school needs to be fluid and 

distributed by the community so that everyone is working towards one mission. School leaders, 

teachers, students, and community members should all play a role in shaping the quality of 

student education in the classroom.   
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Appendix A: Teacher Team Meeting Template 

Instruction: Before starting, ask participating teachers if they agree to be observed.   

  

Date of the Meeting: 
  
 
Time of the Meeting:  

Location: 
  
 
Participants:  
  
  

  

Observational Notes Resources/Tools Used/Shared Things to Follow Up  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

    

 
  

  



 90 

Appendix B: Narrative Field Notes 

Date: 

 

Time: 

 

Lesson:  

  

Teacher Students 
  

Type of technology used  Apps used/Purpose  

Things to Follow Up 
  
  

  

Observations, Interviews, Reflections 
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Appendix C: Teacher Baseline Interview 

Date:  

 

Time:  

 

Location:  

  

Questions: 

1. Previous Teaching Experience 
1. Tell me about your previous teaching experience.  

1. How long have you been a teacher? 
2. How long have you taught in this school? 
3. Where did you get your credentials?  
4. Have you taught at a school with similar pedagogy?  
5. How has your pedagogy evolved being at this school?  

2. Tell me about your current position. 
1. What grade do you teach? 
2. How many students? 

2. Academic Year 
1. Tell me about your last semester. 

1. How does this school’s pedagogy inform your decision about technology 
use?  

2. Who makes decisions to use technology? 
3. What types of support do you get in making decisions about technology 

use in the classroom?  
4. How do you keep up with the latest technology use?  
5.   

3. Design Thinking 
1. Tell me about the lesson you taught. 

1. How comfortable are you about teaching this?  
2. How comfortable are you teaching this using technology? 
3. What changes will you make for the next lesson?  

4. Technology 
1. Tell me about the technology you used in this lesson. 

1. What apps or websites did you use? Why?  
2. How long have you been using this app or website?  
3. What are the challenges about using technology in the classroom?  
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Appendix D: Peer Checking Template 

  

What was observed: How researcher analyzed: Teacher feedback: 
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Appendix E: Student Interview Guiding Questions 

Date:  

 

Student:  

  

●      What did you create? Tell me about your project…. 

●      How did you create it? How did you figure out.... 

●      What new things did you learn about technology?  

●      Where else can you use this skill?  
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