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ABSTRACT 

This quantitative causal-comparative study examined the effects of one-to-one (1:1) iPad 

instruction versus traditional instruction on urban third-grade students' English Language Arts 

(ELA) achievement. The research is significant given the rising use of technology, like the 1:1 

iPad initiative, to combat declining reading proficiency. It highlights the pivotal role of third-

grade reading proficiency in future success, aligning with education policies and catering to 

modern learners. This study provides valuable insights for educators, administrators, and 

education stakeholders by elucidating the impact of technology on reading achievement. As one-

to-one instruction gains prominence, understanding its influence on students' reading 

performance is crucial due to its potential for improving achievement. The study encompassed 

293 third-grade students from elementary schools in North Carolina's Central Piedmont region, 

with 170 in non-iPad classrooms and 123 in iPad-equipped classrooms. The North Carolina End-

of-Grade Reading Test (EOG RT) assessed reading achievement, with pre-and post-test scores 

derived from archival student data. Data analysis employed analysis of covariance (ANCOVA).  

The findings indicate no significant difference in reading achievement between third-grade 

students using 1:1 iPad technology and those in traditional classrooms. Future research 

recommendations encompass longitudinal testing, broader geographical sampling, exploration of 

various subjects, examination of diverse student groups, and investigation into reading 

instruction methods, iPad usage time, and teacher-student attitudes. These avenues can deepen 

our comprehension of technology's impact on student achievement. 

Keywords: authentic application, end-of-grade testing, beginning-of-grade testing, one-to-

one (1:1) iPad technology, pedagogy, standardized testing, student performance 
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CHAPTER ONE: INTRODUCTION 

Overview 

The focus of this quantitative, causal-comparative study is to provide data analysis on the 

impact of using 1:1 iPad technology in the classroom. This chapter will present the historical 

context, social context, and theoretical framework as part of the study's background and context. 

Moreover, this first chapter will identify the problem statement, purpose statement, significance 

of the study, and the research question that will guide the current research: analyzing the 1:1 iPad 

technology impact on the achievement of third-grade students during reading instruction.  

Background 

The Soviet Union's 1957 launching of Sputnik, the first artificial satellite from Earth to 

reach space, significantly impacted America's educational system (Addison & McGee, 2015; 

Cha, 2015). This launch supported the belief that America had presumably lost the space race. 

Losing the space race had critics re-examining the instructional standards, especially for math 

and science. As a result, the National Defense of Education Act became legislation to re-vamp 

the educational system in 1958. In addition, the NDEA legislation started the movement of 

accountability of student learning, hence national testing to track students' achievement with 

standardized testing (Cha, 2015).  

The 21st-century learner has emerged in recent years, and the emphasis is on 

technological advancements as the frontrunner. The challenge is the need to ensure every 

American student has access to a 1:1 technological device in their hands (Harper & Milman, 

2016). School districts providing students with a 1:1 technological device attempt to increase 

student performance for standardized testing to enhance the 21st-century classroom (Ditzler et al., 

2016). Legislation has created the opportunity to provide additional resources and funding to 
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increase technology usage in all classrooms nationwide. However, this is not occurring promptly 

or in all districts, especially those representing low socio-economic and rural areas (Harper & 

Milman, 2016). Therefore, administrators must realize the benefit of using a 1:1 technological 

device in the classroom.  

Historical Overview 

2002, President George W. Bush signed the No Child Left Behind Act (NCLB) (U.S. 

Department of Education, 2002). The legislation increased the federal government's role in the 

day-to-day operations of schools by holding them accountable for student achievement. The law 

mainly focused on specific groups of students to close the gap between their peers. These 

students consist of the special education population (SPED), English Language Learners (ELL), 

low socioeconomics, and minority children (U.S. Department of Education, 2002). States felt 

compelled to comply with the mandates or risk consequences of losing "Title I" funding supplied 

by federal governments. The NCLB law contributes to the year-end grade testing in the third 

through eighth grades. The justification described the end-of-grade testing as a tool to ensure 

students demonstrated the proper growth in each grade level. The federal government requires 

students to demonstrate proficiency in end-of-year standardized testing (U.S. Department of 

Education, 2002). 

Part D of the NCLB legislation, titled "Enhancing Education through Technology," cites 

eight purposes and three goals in establishing technology usage within the K-12 classroom (U.S. 

Department of Education, 2002). These purposes and goals highlight the need for funding to 

promote the successful implementation of technology to enhance student achievement in 

elementary and secondary schools (U.S. Department of Education, 2002). Technology 

implementation needs the appropriate funding to support schools, especially those in high-need 
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areas. The U.S. Department of Education proposes promoting technology implementation by 

ensuring localities and state organizations support the technology and continued access to the 

infrastructure. The U.S. Department of Education has the burden of offering numerous routes for 

all the schools to receive funds for implementing technology in the classroom to benefit the 

students (Spears, 2012).  

Implementing technology into the educational setting requires the preparation of teachers, 

principals, and district administrators by creating and providing professional development to 

promote effective teaching and learning methods. The 1:1 technology presents unlimited support 

from all the stakeholders to integrate initiatives to advance the curricula based on the 

community's needs (Spears, 2012). These methods assist with providing academic courses 

through distance learning, especially in isolated areas.  

The legislation covered three precise goals to ensure the promotion of student 

performance. These, as presented in the law, are as follows: The U.S. Department of Education's 

primary focus was to safeguard and promote increasing the student achievements of elementary 

and secondary students by implementing technology in the classroom (U.S. Department of 

Education, 2002). The U.S. Department of Education encourages the various state departments 

of education and the local boards of education to ensure that technology integration into the 

curricula effectively promotes student achievement. These agencies are responsible for offering 

training to teachers that complements the standards and objectives addressed within curriculum 

development (U.S. Department of Education, 2002).  

Society-at-Large 

In today's society, technology represents a daily occurrence. Schools obtain resources to 

provide classrooms with interactive whiteboards, projectors, document cameras, and desktop 
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computers to enhance student learning (Harper & Milman, 2016). Schools across the country are 

adopting 1:1 technological devices in the classroom. Technological devices are making their way 

into hands across the globe in the form of cell phones, tablets, computers, game systems, and 

other accessories. Unfortunately, schools are also still operating using traditional methods of 

instruction because 1:1 devices are unavailable.  

The information age is rapidly changing the world and the daily operations of businesses 

and organizations (Stone, 2017). Implementing 1:1 iPad technology in the classroom assists 

students in meeting the community's demands. The iPad technology provides students with skills 

and experiences relevant to the needs of stakeholders. Technology in the classroom enhances 

skills for use later in life. The skills and knowledge obtained from implementing 1:1 iPad 

programs strengthen the communities through jobs, job training, and college readiness. Students 

participating in 1:1 technology demonstrate significant growth in critical thinking and problem-

solving skills (Stone, 2017). The relationship between schools and communities is substantial 

when the local government and school boards create curricula and programs to accommodate the 

skills and knowledge needed for growth (Clausen & Greenhaigh, 2017). Unfortunately, the 

technology in a large number of schools is not comparable. Some students have limited access to 

these technological opportunities; therefore, some students, schools, communities, and other 

stakeholders are experiencing a disadvantage in the workforce and the preparation of college 

students (Stone, 2017). Students not utilizing 1:1 iPad programs demonstrate a gap of being less 

prepared regarding stakeholders' needed skills and experiences. Technological devices provide 

students with unlimited resources in all subject areas, whereas those without may experience a 

deficiency in the resources afforded (Clausen & Greenhaigh, 2017).  
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Theoretical Background 

Research suggests various theories support the implementation of 1:1 iPads in the 

classroom and the impact on instruction, assessment, and intervention to increase student 

achievement in reading (Pasini, 2018). This study will focus on the three theoretical viewpoints 

that support constructivism and Jerome Bruner. The supported theories describe the need for 

positive interactions during instruction to impact student achievement. Studies conclude that 

students' interactive and hands-on approaches are consistent with constructive theories (Moon et 

al., 2021). The integration of 1:1 iPads provides a rich learning environment for students. The 

iPads allow students to interact with lessons and activities. One significant component of the 

traditional delivery methods in the classroom is teachers lecturing while presenting students with 

limited visuals and audio. The only interaction between teachers and students typically includes 

students answering questions and completing activities based on the lesson. Research reports that 

digital learning environments outperform traditional classrooms (McKnight et al., 2016).  

The study examined Bruner’s theory of instruction, scaffolding, and discovery learning 

within his education processes. Bruner rationalized that learners developed their coding system 

to deepen their understanding of their knowledge by organizing and categorizing to promote 

exploration instead of depending solely on the teacher (Metsämuuronen & Räsänen, 2017). In 

discovery learning, children can participate actively in lessons through play, social interactions, 

and manipulating the content. Bruner’s theory of scaffolding allowed teachers to use the 1:1 iPad 

devices to apply modeling to instruction. Students could receive one-on-one assistance from 

teachers or guided instruction through instructional applications. Bruner’s theory of instruction 

partially focuses on the motivations that engage students in instruction (Pasini, 2018). The 

research will convey how Bruner’s theories will equip students to take control of their learning 
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as proposed by the 21st-century learner framework. Research supports constructivist pedagogies 

centered on inquiry-based learning (Taylor et al., 2020). 

In summary, the mandates created by the NCLB and ESSA Act to ensure that students 

have access to technological devices to utilize in the classroom have led to the surge of school 

districts nationwide joining the 1:1 iPad initiative. The iPad initiative ensures every child can 

access an iPad device to increase student achievement, especially in reading. Literacy is rapidly 

moving in different directions as the gap is widening. The focus must be on evolving theories 

and instructional practices (Taylor et al., 2020). The theories of Jerome Bruner will assist in 

creating a positive learning environment by ensuring that children are learning with technology 

by building knowledge instead of by technology because instruction is still an important 

component.  

Problem Statement 

The study examined a gap in the literature concerning the reading achievement 

differences among third-grade students. The National Assessment of Educational Progress 

(NAEP) (2019) reports that 35% of students will achieve reading proficiency nationally by the 

third grade. Reading proficiency demonstrates a disadvantage for students from low 

socioeconomic families, English language learners, students with disabilities, and students of 

color (Fien et al., 2021). Research highlights significant gaps in reading proficiency based on 

race and ethnicity; there is a significant difference between African-American and Caucasian 

students but only a slight difference between Caucasian and Hispanic students (Fien et al., 2021). 

Technology is currently at the forefront of changing classroom dynamics by adding 1:1 

technology (Ditzler et al., 2016). There is limited research on the impact of 1:1 iPad on 

instruction and how it benefits students from disadvantaged groups. (Thieman & Cevallos, 
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2017). However, there is some evidence that student achievement increases when 1:1 iPad 

devices are used as an essential part of the curriculum (Thieman & Cevallos, 2017). Still, if there 

is only supplemental usage, student learning has no impact (Thieman & Cevallos, 2017). One of 

the critical challenges to implementing the 1:1 iPad into the classroom is providing adequate 

resources and funding to disadvantaged students (Crompton et al., 2022). The U.S. Department 

of Education Office of Educational Technology (2017) concludes that one of the results of 

technology integration must demonstrate increased student achievement (U.S. Department of 

Education Office of Educational Technology, 2017). One of the most persistent claims of the last 

50 years has been that outcome differences in student achievement, especially across racial and 

ethnic groups, exist because of unequal funding ‘resources (Gay, 2018; Hammond, 2015; Jensen, 

2022; Pew Research Center, 2013), one would expect an almost excess of research on 1:1 

technology integration. Such is not the case. The problem is that research is still needed to 

ascertain the effectiveness of 1:1 iPad technology integration, especially its role in possibly 

closing the achievement gaps among historically underrepresented groups, a gap in the literature 

researchers have called to be filled (Harper & Milman, 2016; Parks & Tortorelli, 2021).  

Purpose Statement  

This quantitative, causal-comparative study explored the end-of-grade testing 

performance of third-grade students who utilize 1:1 iPad technology during reading instruction 

compared to those who do not utilize 1:1 iPad technology. Third-grade students are faced with 

the beginning of high-stakes testing to measure their success in the classroom. The sample will 

comprise archival data of 293 third-grade students from four Title I elementary schools in North 

Carolina. The schools chosen for the study have comparable demographics, populations, and 

school culture, except for using 1:1 iPad technology during reading instruction. The researcher 
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will conduct the study using data collected from the two school districts that are actively 

participating in the study. The data will include the 2018-2019 third-grade North Carolina 

Beginning-of-Grade 3 (BOG3) English Language Arts/Reading Test scores and the End-of-

Grade (EOG) test scores. The BOG3 test is administered to third-grade students at the beginning 

of the school year. The EOG test is administered at the end. The first school district representing 

schools A and B has implemented 1:1 iPad technology in kindergarten through fifth grades. The 

second school district serving schools C & D receives instruction through traditional delivery 

methods. The independent variable is the instructional delivery method based on whether we 

learn through traditional or 1:1 iPad instruction. The dependent variable for the study is the 

North Carolina EOG post-test assessment administered at the end of the third-grade year. The 

study will use the BOG3 assessment as the covariate to control for prior achievement (Field, 

2018; Gall et al., 2007).  

Significance of the Study 

In the last decade, schools increasingly have made technology accessible to all students. 

Technology in schools has transformed from 1 to 2 computers in a room or a computer lab to 

implementing the 1:1 iPad technological device in schools where each student can access a 

device. Schools nationwide are following the iPad initiative to promote increased student 

achievement. Researchers suggest that student learning is increasing because technological 

devices create an environment for students to become more engaged in lessons (Ackley, 2017). 

Increased engagement makes students more interested in the content because teachers can 

integrate various digital tools into reading lessons.  

Teachers across the country have witnessed a decline in reading proficiency for students 

over the last several years. Students are struggling to maintain the appropriate grade levels. The 
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National Assessment of Educational Progress (2019) reports that two-thirds of United States 

students read on grade level. Research details the decline in reading achievement nationwide and 

effective ways to improve reading, especially in pre-kindergarten through third grades (Demiroz, 

2018). Students must leave third grade-proficient in reading. Weyer and Casares (2019) discuss 

the importance of third grade as the final grade in reading is taught because students are reading 

to learn after third grade. Research shows that 88% of students who dropped out of high school 

or failed to finish high school were struggling readers (Weyer & Casares, 2019). In support of 

NCLB and the ESSA acts, while improving reading proficiency, technology is needed in the 

classroom to support the 21st-century learner effectively (Adler-Greene, 2019).  

The research is intended for utilization by educators, administrators, and stakeholders 

within the education sector. The research will provide insight to those wanting to implement the 

1:1 iPads in the classroom. The research will address the current research on the various 

demographic populations by race, ethnicity, socioeconomic status, and any other education 

classification and how they impact reading achievement and integrating 1:1 iPad devices into 

instruction. This study aims to give insight into the processes of integrating technology into the 

classroom as a tool to enhance instruction for all students. 

Research Question 

RQ1: Is there a difference in the End-of-Grade testing performance between third-grade 

students who utilize 1:1 iPad technology during reading instruction and those who do not use 1:1 

iPad technology while controlling for prior achievement? 
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Hypothesis 

H01: There is no significant difference in End-of-Grade reading achievement between 

third-grade students who utilize 1:1 iPad technology during reading instruction and those who do 

not use 1:1 iPad technology during reading instruction while controlling for prior achievement.  

Definitions 

1. Authentic Application: A pedagogical approach that situates learning tasks in the context 

of future use (Spector et al., 2014). 

2. Beginning-of-Grade Testing: The North Carolina Beginning-of-Grade Tests measure 

student performance on the goals, objectives, and grade-level competencies specified in 

the North Carolina Standard Course of Study (NC Department of Public Instruction, 

2018) 

3. End-of-Grade Testing: The North Carolina End-of-Grade Tests measure student 

performance on the goals, objectives, and grade-level competencies specified in 

the North Carolina Standard Course of Study (NC Department of Public Instruction, 

2018) 

4. One-to-one Technology: The act of equipping classrooms/schools with initiatives 

consisting of the utilization of provided technology to all students (Bebell & O'Dwyer, 

2010) 

5. Pedagogy: Refers to the actions undertaken by a classroom teacher to ensure that  

learning takes place. Pedagogy can encompass strategies, selecting a curriculum and  

resources, and assessment or evaluation methods (Spears, 2012)  

6. Standardized Testing: High-quality assessment results in actionable, objective 

information about student knowledge and skills (U.S. Department of Education, 2002). 
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7. Student Performance: Students demonstrate their knowledge and skills of the content 

with the grade level. Teachers' instruction, resources, and other factors play a significant 

role in student achievement (Harper & Milman, 2016) 
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CHAPTER TWO: LITERATURE REVIEW 

Overview 

This chapter of the dissertation will examine the constructivism framework based on the 

philosophical ideas and contributions of Jerome Bruner. The researcher will also utilize the 

works of Jean Piaget, Lev Vygotsky, and John Dewey as collaborators. The literature review will 

examine Jerome Bruner’s emphasis on cognitive practices that detail the instructional designs for 

teachers and students. Bruner’s methods utilized components of contributions highlighted by 

Piaget, Vygotsky, and Dewey. The practices discussed in this study will examine discovery 

learning, the theory of scaffolding, and the cognitive theory of instruction. The second section 

will discuss related literature corresponding to the other constructs and barriers present to ensure 

an understanding of 1:1 iPad instruction for the reading achievement of third-grade students. The 

related literature examined will explain reading achievement, 21st-century learning, the 1:1 iPad 

initiative, and technology integration. The study will highlight the barriers present in all the 

schools in the study and anticipated by the researcher. Ultimately, this literature review is 

designed to help the reader understand the metamorphosis of classrooms from the 20th to the 21st 

century to enable students to become digitally literate. In particular, the literature review will 

emphasize the role of technology as it frames the warrant for the present research. It will 

examine two classrooms that maintain traditional teaching methods and two that utilize iPad 

technology. 

Theoretical Framework 

Constructivism 

This study examined constructivist beliefs by introducing 1:1 iPad technology into 

reading instruction in the classroom. The research acknowledges that utilizing digital tools in the 
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classroom is essential to students learning technology skills when needed (Hamilton, 2018). 

Technology benefits students in becoming self-motivated in their learning (Hamilton, 2018). 

In the constructivism theory, the roles of the teacher and students are clear and precise 

(Hamilton, 2018). Educators aim to create an environment where students can construct and gain 

experiences. The teacher must provide the structure to encourage opportunities for student-

centered learning by promoting active and social participation (Hamilton, 2018). Constructivism 

supports students using old information and experiences to process new information while 

committing the information to memory (Aldoobie, 2015). The constructivism theory ensures that 

the learning process is by students actively participating in instruction. The constructivist theorist 

views children as creators who construct and build, effectively arriving at their understanding 

and conclusion when presented with a concept (Gordon Biddle et al., 2014). Children utilize 

their instincts to determine the tools needed to construct their learning patterns (Gordon Biddle et 

al., 2014). 

In imploring the constructivism theory, teachers are facilitators of the classroom, teaching 

students to formulate their conclusions to the presented information. Teachers must expand 

themselves past the lecture method of teaching. Lecturing is responsible for students not 

acquiring the proper understanding of skills by listening or hearing information repeatedly 

without application (Gordon Biddle et al., 2014). The construction theory expresses that learning 

occurs when children construct their understanding and knowledge based on their experiences 

and environment. Constructivism was birthed out by educational philosophers dismissing the act 

of children learning through play and interactions. Piaget, the founder of constructivism, 

dismissed these philosophers' findings and introduced the stage theory of cognitive development. 
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The constructive theory in this study will focus on the work of Jerome Bruner, a prominent 

contributor to the field of education. Bruner’s discovery learning theory is significant to 

implementing the 1:1 iPad into instruction because it describes children utilizing various 

environments to discover new concepts by discovering information for themselves (Clark, 2018; 

Stapleton & Stefaniak, 2019). Children are given the tools to encourage these discoveries. 

However, they are not guided to conclusions (Bruner, 1966). Bruner noted that the relationship 

between educators and students would consist of cooperation. Children are not mandated to 

listen to educators to take cues or demonstrations of scaffolding (Bruner, 1966). Bruner’s work 

conveys the same reasoning the constructivist theory expresses (Gordon Biddle et al., 2014). 

Bruner focused on mathematics and science while explicitly developing students’ thought 

processes in science, technology, engineering, mathematics, or STEM (Gordon Biddle et al., 

2014). Bruner’s explicit and clear structure can transfer into reading and reading comprehension 

during instruction. Bruner emphasizes the need for students of all ages to learn through 

discovery. Students need concrete manipulatives that promote one-to-one correspondence for 

students to explore (Gordon Biddle et al., 2014). These occurrences will assist students in 

arriving at natural responses based on their knowledge, experiences, and inquiries. Bruner 

described educational aids that students needed to enhance teaching effectiveness and learning 

within the classroom (Bruner, 1977). The educational aids Bruner discussed playing a significant 

role in learning were sound recordings, books, videos, laboratories, various blocks, and models 

represented through charts and animations in the educational setting; these aids will benefit the 

different learning styles of students (Bruner, 1977). The iPad encompasses all of the machines 

that Bruner mentioned into one device. Bruner noted that the device could not take the teacher’s 

place providing instruction. Bruner realized educational aids would take some of the load off the 
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teacher’s shoulders. The exciting concept was that Bruner that machines could offer immediate 

correction or feedback while the students are learning (Bruner, 1966). 

The implementation of 1:1 iPad technology further advances Bruner’s ideas of allowing 

students to have numerous resources by encouraging them to discover authentic relationships 

(Clark, 2018). Students would have an unlimited library of books and media resources (Stone, 

2017). An iPad can enable students to read text online and complete activities based on 

individual reading levels. Current websites have the resources to connect students to interactive 

blocks and models to manipulate hands-only (Bruner, 1977). The 1:1 iPad technology allows 

students and teachers to utilize the practices described by constructivists. Implementing 1:1 iPads 

in the classroom supports constructivism theory. The constructivism theory uses three principles 

to engage students in learning: discovery learning, social activism, and child development 

(Aldoobie, 2015). The study examined this theory's relevance when paired with technology 

while enhancing student learning.  

Discovery of Learning 

Bruner’s discovery of learning complements the ideas emphasized by Piaget's works 

(Stapleton & Stefaniak, 2019). The ideas suggested by Piaget conclude that children acquire 

knowledge by becoming active and motivated learners within their environment (Ormrod, 2011). 

Children can construct and manipulate their learning instead of receiving a lecture from an 

educator during instruction. Piaget mentions various components that assist students in 

developing the skills and motivation to learn by utilizing their cognitive skills (Follari, 2019). 

The multiple environments of children represent schemes, thoughts, or actions that children are 

responsible for maneuvering. Piaget highlighted the component of social interaction for children 

in diverse settings because physical and social interactions encourage cognitive development 
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(Follari, 2019). Bruner emphasized that discovery learning provides explicit instruction and 

planning for students to receive a structured experience (Johnson, 2017). Children will 

experiment with concepts and hands-on applications in physical interactions to effectively 

develop critical thinking skills upon completing tasks (Follari, 2019).  

The last components detailed by Piaget are assimilation and accommodation to create and 

discover new schemes within the learning process (Follari, 2019). These concepts assist children 

in interacting, interpreting, and responding to new schemes while enhancing their knowledge. 

Using Bruner’s discovery learning theory, children are encouraged to use their senses to 

manipulate their content by choosing, transforming, storing, and applying their new experiences 

to acquire knowledge (Wen, 2018). Using scientific methods, children can formulate hypotheses 

and separate and control variables (Follari, 2019). Piaget’s perspective makes a clear connection 

to other academic subjects. However, all the capabilities and skills obtained can transfer to 

reading and reading comprehension skills.  

Figure 1 
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Theory of Scaffolding 

In Bruner’s theory of scaffolding, he follows the influences of Lev Vygotsky and his 

zone of proximal development (ZPD). Bruner believed scaffolding allows teachers and students 

to collaboratively acquire knowledge based on a specific goal (Eun, 2019). Vygotsky’s 

perspective includes the reasoning that children find little benefit in the tasks they can complete 

successfully independently (Johnson et al., 2003). In this case, Vygotsky explained that cognitive 

development only occurs when a child can complete tasks with minimal assistance or support, 

identified as the Zone of Proximal Development (Johnson et al., 2003). The zone of proximal 

development covers the distance between the proper understanding and the more advanced 

development of the subject matter through social interaction (Clark, 2018). Vygotsky looked at 

the ZPD as an area of progression where students advance through understanding with the 

support of more knowledgeable others (Clark, 2018). One significant contribution of scaffolding 

is recognizing and identifying a child’s strengths and weaknesses to effectively meet their needs 

(Colter & Ulatowski, 2017).  

Vygotsky believes scaffolding and supporting others at the appropriate time and level 

will lead to successful progression through the ZPD (Clark, 2018). Children learn reading 

strategies through scaffolding from the teachers within the classroom during instruction (Johnson 

et al., 2003). The goal of scaffolding within reading instruction is to assist students in becoming 

independent within the content (Colter & Ulatowski, 2017). In younger grades, tracking print, 

letter sounds, sight words, and chunking words are essential in kindergarten and first grades. The 

children are exposed to simple comprehension questions to gauge their understanding of the text. 

The questions consisted of the characters, setting, and the time a story takes place. In the second 

grade, children are introduced to decoding words, segmenting, and the meaning of words and 
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phrases. The children learn the comprehension concepts of themes and main topics and compare 

and contrast two texts. In assisting children in completing these tasks, the students must endure 

the appropriate instruction to demonstrate how to complete the task (Johnson et al., 2003). 

Vygotsky’s ZPD is significant to the study because children will receive education via 

traditional and 1:1 iPad teaching methods. The students will complete tasks utilizing the taught 

strategies and concepts guided by the teacher, whether using technology or not (Clark, 2018). 

This theory has a significant relationship with education because it promotes the support children 

need to succeed throughout their academic years and lives (Clark, 2018). 

Figure 2 
 
Vygotsky’s Zone of Proximal Development 
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they will willingly expose themselves to learning new concepts while invoking problem-solving 

ability (Bruner, 1977). Bruner’s instructional theory development follows the works of John 

Dewey and his cognitive learning theory. Bruner’s instructional theory consisted of 4 

components: predisposition, the structure of knowledge, optimal sequencing of material, and 

reinforcement. In addition, Bruner and Dewey emphasized connecting children's experiences to 

their learning process (Gordon Biddle et al., 2014). 

The cognitive learning theory ensures that the 1:1 iPad devices will assist with changing 

the mindset of passive students to active learners (Almasseri & AlHojailan, 2019). Students are 

kept engaged in lessons in the predisposition stage to prove that they can solve ill-structured 

situations and problems to navigate the problem by utilizing multiple solutions (Stapleton & 

Stefaniak, 2019). Bruner’s thoughts on the structure of the knowledge stage are based on the 

cognitive awareness of the students (Xu, 2019). The teacher is responsible for simplifying the 

material until students can successfully develop their cognitive skills through enactive, ironic, 

and symbolic learning (Stapleton & Stefaniak, 2019). Bruner’s optimal sequencing of materials 

ensures that content is presented sequentially to assist with the mastery of the content (Xu, 

2019). Bruner reiterates that knowledge must be transformed and organized to benefit problem-

solving (Xu, 2019). Dewey (1915) believed educators needed to focus on social interactions. 

Lessons are presented to allow rich and poor students to interact and learn from each other’s 

experiences (Gordon Biddle et al., 2014). Teaching through social interactions promotes equal 

educational opportunities for all children, regardless of circumstances. Bruner agreed that social 

interactions were the best way for learners to retain information (Xu, 2019). Dewey suggests that 

the classroom in schools is comparable to democratic societies. Dewey’s work indicated his 

belief that children possessed specific impulses. Educators needed to encourage students to use 
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those impulses to conduct observations and formulate questions to awaken their consciousness 

and acquire thought-provoking decision-making (Dewey, 1915). Bruner suggested that the 

notions of children could be satisfied with reinforcements (Stapleton & Stefaniak, 2019). 

Therefore, students were introduced to extrinsic rewards immediately after completing a task. 

The goal was for the students to progress to the intrinsic stage in which they were satisfied with 

completing the task and receiving the appropriate feedback (Stapleton & Stefaniak, 2019).  

The implementation of 1:1 iPad technology allows students to guide students to their 

conclusions based on experiences and cognitive instincts. Technology can expand teaching to 

include numerous beneficial resources that are otherwise unavailable. Using 1:1 iPads in the 

classroom allows students to create a space unique to their learning. 

Figure 3 
 
A Cognitive Theory of Instruction 
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nationwide. The funding was allotted for repairing, maintaining, and upgrading the systems’ 

current technology. In addition, the allotments increased the integration of technology within the 

curriculum. Educators were to receive intensive and comprehensive professional development to 

increase the effectiveness of utilizing technology in the classroom (Harper & Milman, 2016). 

Unfortunately, the allotments promised by NCLB never fully came to fruition. Districts across 

the nation were left underfunded, and the technology was never fully implemented, especially in 

low socio-economic areas or Title I schools classified as impoverished. In 2015, the legislature 

was signed to replace NCLB, and the Every Student Success Act (ESSA) became the new active 

federal education law. ESSA was the legislation passed by the federal government, states, 

districts, and schools to have the ability to meet the needs of all students in K-12 (U.S. 

Department of Education, 2017). The ESSA Act is primarily responsible for closing the 

education gap throughout the country and rejuvenating the teaching and learning occurring in 

schools by implementing technology and technological devices in the classroom (Cook-Harvey 

et al., 2016).  

The ESSA act represents historically underserved students in the existing education 

system (U.S. Department of Education, 2017). Educators boost the creation of the 21st-century 

learner, but if these students are not adequately equipped to meet the students' demands, they will 

not progress. ESSA contains mandates that ensure students of color, low socioeconomics, ELL, 

students with disabilities, foster care, and people experiencing homelessness (U.S. Department of 

Education, 2017). The act follows Bloom’s Taxonomy Framework by ensuring the learning 

opportunities demonstrate higher-order and critical thinking to the subject matter. The ESSA Act 

also uses multiple assessments that promote equity (U.S. Department of Education, 2017). The 

act supplied federal funds to combat the lack of resources for schools, especially those 
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representing low-socioeconomic areas (U.S. Department of Education, 2017). One of the 

significant challenges associated with ESSA is the equity within the resources outlined by the 

law. Cook-Harvey et al. (2016) discuss the inequalities for students who live in poverty, which 

contribute to half of the student population in the United States. However, the same districts and 

schools that provide education to these students can receive less funding than their counterparts 

from middle and upper socioeconomic areas (Ujifusa, 2016). Burnette (2019) explained that 

states are not demonstrating equitable spending among school districts. Research has concluded 

that adequate funding, up-to-date curriculum material, and the ability to keep up with the fast-

paced advancements in technology will provide the structure to improve student achievement 

and close the gap.  

There are 115 school districts in North Carolina, including the two districts where the 

study is conducted. The school districts are not comparable in size, but the population of students 

is similar. The per pupil expenditure is also comparable between the two districts. The following 

table will show the funding allotments for each student in NC (National Education Association, 

2022). The state is currently ranked forty-seventh in the country, with an average allotment of 

$10,301.00.  

Table 1 
 
NC Per Pupil Expenditure 

School 
Districts 

State 
PPE 

State 
Rank 

Federal 
PPE 

Federal 
Rank 

Local 
PPE 

Local 
Rank 

Total 
Expenditure 

1 6573.72 78th 697.05 52nd 1405.83 42nd 
$9414.59 
 
Rank 
71st 

2 7040.54 53rd 734.98 42nd 2486.74 26th 
$10,262,28 
 
Rank 
42nd 
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Reading Achievement Gap  

To examine the impact of the 1:1 iPad devices on reading achievement, we must discuss 

the reading achievement gap nationwide. Some common factors in the decline of reading are 

socioeconomic status, ethnicity, and students with disabilities. This study is significant because it 

will determine if integrating the 1:1 iPads within reading instruction will positively impact 

students, increasing student achievement.  

The achievement gap is rapidly growing mainly because of the income inequalities 

directly correlating to families' socioeconomic status. Therefore, educators must understand the 

adversities that students living in impoverished areas will face in their learning that do not exist 

for their counterparts living in homes with a higher income (Hanushek et al., 2019).  

The NCLB and ESSA Act contained provisions for schools and districts in these areas. 

However, it has not solved the problem, and the gap is widening. The provisions on both federal 

and state levels provided the resources for students to receive additional support in the classroom 

by utilizing interventions, tutors, and summer programs to combat the summer loss of materials 

learned throughout the year. Research shows that students in lower SES can lose two to three 

months of reading over the summer because of summer loss (Allington & McGill-Franzen, 

2021). It was also found that middle and higher SES household students still make gains during 

the summer because of their book accessibility (Allington & McGill-Franzen, 2021). Students 

with a disability is another area  

Research shows that effectively implementing 1:1 iPads within reading instruction 

impacts student achievement regardless of SES (Harper & Milman, 2016). Teachers must add 

1:1 iPad devices to their instruction to promote student engagement and motivation. 

Implementing 1:1 devices in the classroom involves more than handing students a device and 
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having them work independently. Teachers must model the objectives, standards, and concepts 

in which students must achieve proficiency in the subject matter. Teachers have to utilize a 

variety of instructional approaches to assist the different learning styles of students. The iPad 

devices provide additional support by providing lessons and activities that can be completed on 

the student’s individualized learning levels (Harper & Milman, 2016). The devices will provide 

meaningful opportunities for practice at their level to promote proficiency in literacy skills. The 

iPads and applications will allow students to make valuable mistakes and provide the opportunity 

to correct those mistakes based on the automatic feedback provided (Goos, 2020).  

The iPad device can be used in a variety of ways that will assist in decreasing the 

achievement gap for all students. Studies conclude that a significant contribution to children not 

achieving proficiency in reading is that children spend less time reading in and out of school 

(Allington & McGill-Franzen, 2021). One factor that may have contributed to this is that in low 

SES areas, students may not have access to children's books (Allington & McGill-Franzen, 

2021). The integration of 1:1 iPad devices could combat the need for students to have access to 

physical books; 1:1 iPads allow students to access e-books online to read through digital 

databases (Wall, 2017). The E-books give students the power to choose the books they are 

interested in reading. E-books will promote the desire to read for enjoyment. In addition, the 

teacher can upload different reading materials to engage students (Goos, 2020). The devices are 

equipped with features that will assist all students in increasing their reading proficiency. For 

example, the students can access picture books for beginning readers to tell a story through 

pictures, activate the read-aloud feature for vocabulary development, change the size of the text, 

and listen in different languages if applicable (Wall, 2017).  
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Studies show that students with disabilities benefit from lessons and activities created 

through iPad integration into the classroom. The iPad devices can provide literacy skills through 

multi-sensory applications, which impact learning (Goos, 2020). Students with difficulties with 

communication disorders and autism spectrum disorders, such as speaking and nonverbal, can 

utilize iPads to assist them in communicating with teachers, parents, and other students (Gilmour 

et al., 2019). Text-to-speech can allow students to ask questions, convey messages, and interact 

with the class to promote a positive learning environment (Alqahtani, 2021). Using iPad 

technology and multi-sensory applications can support children with attention deficit 

hyperactivity disorder by enhancing literacy skills, helping students stay focused on the content, 

and allowing them extended time when reading literature (Chambers et al., 2018). Although 

students with disabilities are still responsible for taking all the end-of-the-year tests, iPad devices 

can assist in providing students with their accommodations (Chambers et al., 2018). Research 

concludes that 60% of fourth-grade students without disabilities perform below grade level 

(Gilmour et al., 2019). 

English Language Learners (ELL) can utilize iPad devices to assist with translating books 

and literacy activities into a different language for students. The translation feature will assist the 

student with communicating with the teacher or vice versa. Utilizing the language features will 

allow students to acclimate to the class. In addition, the language applications will create 

familiarity, allowing students to build their confidence while being introduced to a new language 

(Allington & McGill-Franzen, 2021).  

Supporting literacy programs in the early years assists educators in closing the 

achievement gap, especially with reading proficiency. One program, Head Start, was developed 

to allow children 3 and 4 years of age to participate in early learning (Hanushek et al., 2019). 
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These programs are needed based on the research regarding the disadvantages of students living 

in low SES areas. Younger children need printed material and tests to raise their levels of 

achievement. The 1:1 iPad technology will support students in practicing phonological 

awareness and reading skills (Hagans & Good, 2013).  

Educational agencies and mandates are recording the statistics showing the decline in 

reading proficiency nationwide, especially for our third-grade students. The reading achievement 

gap is steadily rising, and the data must be analyzed to assist in finding a solution.  

The importance of increasing student achievement in reading is based on the statistics that 23% 

of students below grade level fail to finish high school, compared to 9% of primary-scoring 

readers and 4% of readers scoring proficient (National Assessment of Educational Progress, 

2019). This study examined the third-grade proficiency levels because there is a possibility for 

students to be retained and not progress to the next grade. The United States’s national and state 

reading scores are steadily plummeting. The research shows that 2 out of 3 children are currently 

not meeting the standards for reading proficiency set by the National Assessment of Educational 

Progress (2019). The NAEP reports a drastic decline in reading scores across the United States 

(Rebarber, 2020). The NAEP accredits the establishment of Common Core standards in the 

education system (Rebarber, 2020). The decline is significant among the students already 

categorized in the at-risk category (Rebarber, 2020). This information guides the students 

detailed in the reading sub-categories of this study. The decline in the national reading average 

provides a purpose for examining students' reading achievement, especially those in the third 

grade.  

 The national average in reading is not detailed by third grade but rather by the fourth-

grade proficiency levels. The reading proficiency level for fourth grade nationally is 34.5% 
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(National Assessment of Educational Progress, 2019). The 2018-2019 third-grade proficiency 

levels in NC are currently at 56.8%, a decline from the previous two years of 58% (NC 

Department of Public Instruction, 2019). Third grade also marks the first year of high-stakes 

testing for students in reading. Students can be retained in the third grade based on their reading 

levels. The students can have a second chance on the assessment by participating in the reading 

camp at the close of the school year (NC Department of Public Instruction, 2019). Students can 

proceed to the fourth grade in NC depending on the reasonable cause exemptions. Students are 

offered the opportunity to complete an alternative assessment approved by the state board of 

education, Scholastic Reading Inventory, STAR Reading, Northwest Evaluation System 

(NWEA) Measures of Academic Progress, and Iowa Test of Basic Skills (NC Department of 

Public Instruction, 2019). The students will also complete reading portfolios throughout the 

school year by completing a reading passage and comprehension assessment each week after 

instruction (NC Department of Public Instruction, 2019). The students have exceptional 

circumstances depending upon the demographics of the students represented in the schools (NC 

Department of Public Instruction, 2019). Students identified with limited English proficiency 

with less than two years of instruction in the English Language Learners (ELL) (NC Department 

of Public Instruction, 2018). Students with disabilities with an Individual Education Plan (IEP) 

will take the NCEXTEND alternative assessment. North Carolina has also set exemptions for 

retaining students who receive reading interventions and have been previously included in 

kindergarten-third grades (NC Department of Public Instruction, 2019) 

21st Century Learning 

The construct of 21st-century learning is the foundational framework of the curriculum, 

assessments, instruction, and professional development to bring K12 students into a global 
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society (Kereluik et al., 2013). In 21st-century learning, there is agreement within the research 

that the four Cs encompass the significance and meaning within schools, organizations, and 

partnerships. The four Cs consist of collaboration, communication, creative problem-solving, and 

critical thinking to understand better the presented knowledge (Kereluik et al., 2013; Varier et 

al., 2017). When promoting 21st-century learning, a shift has to occur within the classroom by 

allowing teachers to become facilitators while activating a more prevalent role in adding 

technology to instruction (Seward & Nguyen, 2019). Teachers must also encourage students to 

play a more direct role in their learning. Traditional education explains that students sit and listen 

to a teacher provide instruction through lectures, typically with a textbook or other handouts 

(Kassinger, 2019). Students are surrounded by all the technological devices and advantages to 

enhance instruction. Studies have demonstrated that 1:1 iPad devices effectively improve student 

achievement, motivation, and engagement when integrated into the curriculum (Varier et al., 

2017).  

The 21st-century framework consists of three foundational subcategories to guide students 

within the learning process: core content, digital literacy, and cross-disciplinary. The 21st-century 

subcategories represent the knowledge to become 21st-century learners (Kereluik et al., 2013). 

The core content knowledge denotes the natural way to reason and solve problems based on 

applied learning. Educators can use technology in classroom practices to support students' 

critical thinking, problem-solving, and communication skills (Saavedra & Opfer, 2012). 

Educators must provide a student-centered environment for students to connect through active 

playing, collaboration, and exploration by integrating technology within planned activities 

(Varier et al., 2017). The factors in the student-centered climate will support the constructivism 
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theories of allowing students to become active participants in their learning and the knowledge 

gained.  

Integrating 1:1 iPad technology into the classroom promotes an extension of learning 

within the regular classroom while bringing a global experience into the classroom (Varier et al., 

2017). Technology plays a vital role in differentiating instruction for teachers and students. 

Teachers can utilize technology applications that will allow students to complete self-directed 

tasks while collecting the data to identify their strengths and weaknesses to help them learn the 

material. Utilizing technological applications, teachers can assign tasks that meet students' 

individual needs, whether students are represented in exceptional groups such as special 

education, ELL, gifted, or multiple ethnicities (Kassinger, 2019). 

Studies have found that 1:1 iPad devices improve student achievement, motivation, and 

engagement when integrated successfully (Varier et al., 2017). Students leverage technology to 

take an active role in choosing, achieving, and demonstrating competency in their learning goals, 

as informed by the learning sciences (Hamilton, 2018). Students can build skills using the 

technology tools available to help them create and solve problems (Miller, 2017).  

The benefits allow iPads to integrate technology into their learning and create opportunities to 

demonstrate proficiency in the competency areas. Students build networks and customize their 

learning environments to support the learning process (Hamilton, 2018). Students will be able to 

receive immediate feedback electronically by completing computerized assessments. These 

assessments will assist students in creating the appropriate indicators (Kassinger, 2019).  

Students can build skills by using various technology tools to help them create and solve 

problems. Using technological devices, students can use digital research more quickly with 

unlimited access than searching without technology (Hamilton, 2018). Technology for the 



43 
 

 
 

computational thinker is unnecessary, although it will take longer, and students may become 

frustrated without digital tools. Using digital learning tools gives students better visuals and 

helps their minds think and reason in coming up with a solution (Hamilton, 2018). Using digital 

tools will allow students to access information around the world. Also, students can talk to and 

make friends globally (Hamilton, 2018). Students can learn more about the different cultures and 

issues of countries firsthand. They can see cities and countries digitally that they will never visit. 

Students learn more about local and global issues due to digital technology (Hamilton, 2018). 

Talking and collaborating with different cultures worldwide also helps students learn teamwork. 

Television and websites show happenings worldwide, especially over the events and how people 

are united to solve racial and non-racial issues (hunger, women’s rights, pandemic). Zoom and 

Google Classroom represent ways digital tools help students appear face-to-face with someone in 

New Zealand, China, France, or anywhere else. Teachers can also have a network of supporters 

within reach of technology (Hamilton, 2018). Videos, text, and pictures are part of creative 

communication. The teacher uses creative communicators to allow students to express 

themselves. Some students cannot express their feelings, so using innovative communication 

tools helps them communicate. According to the reading, communication projects may be the 

backbone of educational technology utilization. Students will express their feelings adequately 

with simulations, models, and visualizations. This technology method can help students form 

ideas by pulling them on their screens. For students with disabilities, this is a must for use in the 

classroom.  

Digital literacy is a must when advancing the technology skills of the 21st-century learner. 

Digital literacy is students’ ability to use 1:1 iPads or other technological devices to process 

information (Milman et al., 2014). Students from the last two decades are growing in the 
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technology age. They need additional preparation to acquire basic technological skills to keep up 

with competing in a global society (Varier et al., 2017). Digital literacy is students’ ability to use 

1:1 iPads or other technological devices to process information (Milman et al., 2014). 

Technological devices have emerged in our everyday lives, and education differs from the 

implication of technological advances changing daily (Kassinger, 2019). Schools in the United 

States actively participate in preparation for the workforce (Milman et al., 2014). The component 

of digital literacy supports standards to embrace global competencies to effectively promote the 

shift in education (Milman et al., 2014). Technological devices in the classroom allow educators 

to create an environment that ensures the curriculum is relevant to students' lives. Students will 

develop a deeper understanding of the context by connecting positively with students about the 

curriculum. The researchers conveyed that teachers use other technological devices for student 

learning, such as iPads, allowing students to reach higher-order thinking skills (Crompton et al., 

2022).  

Students from the last two decades are growing up in the technology age they need. This 

advancement places the responsibility on districts and teachers to provide instruction that 

includes technological devices, applications, and software (Kassinger, 2019). Using technology 

correctly for research using digital literacy skills gives students the necessary tools and 

knowledge for all life situations (Hamilton, 2018). Students are provided guidelines on the 

privacy rights of others, dangers, and precautions needed when utilizing technological devices at 

school or home. Teachers must also teach students due to distractions when researching the 

computer (Hamilton, 2018).  
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Technology and 1:1 Integration 

The Elementary and Secondary Education Act (2001) mandates integrating technology 

into the classroom for increased student achievement in grades K-12 for all subjects, especially 

reading instruction (U.S. Department of Education, 2002 or 2015). The legislature's goals were 

to improve student achievement as measured by the state’s standardized testing. The second goal 

was to promote technologically literate students for society (Davies & West, 2014).  

To comply with the mandate, integrating technology in the classroom became essential. 

The integration of technology and 1:1 iPad devices in the school is similar, but there is an 

extreme difference. Technology integration allows and supports teachers in utilizing 

technological tools to deliver instruction. Although this provides technology for the classroom, it 

will not satisfy the requirements for integrating mobile devices.  

Holen et al. (2017) discuss the importance of integrating technology by the U.S. 

standards within schools to promote confidence, security, and advancing economics. The most 

significant goal of implementing technology within the classroom is to resolve the inequality of 

students who do not have access to the internet, technological tools, or devices. The accessibility 

difference occurs more often in low socioeconomic areas, a significant challenge to fulfilling the 

technological needs to promote 21st-century learning (Holen et al., 2017). The path to 

technology integration is a cohesive partnership between schools, educators, and students 

(Hamilton, 2018). Schools are effectively working to implement technology in the classrooms. 

One component for effective implementation is building up educators' understanding of utilizing 

technology as an instructional method. Educators must understand that digital tools provide the 

opportunity to enhance instruction for student learning activities (Davies & West, 2014). 
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The application is applied to solve the problem presented with teaching and learning. 

Educational technology utilizes curriculum and instructional planning to combat specific issues 

(Earle, 2002; Miller, 2017). Technology integration also emphasizes access to new and 

developing digital learning technologies (Crompton, 2018; U.S. Department of Education, Office 

of Educational Technology, 2017). Studies show that effectively incorporating technology has 

demonstrated increased motivation and engagement, which provides the opportunity for students 

to enjoy the lessons or activities that they are completing (Retalis et al., 2018)  

Integrating technology in the classroom answers the calls to increase student 

achievement; schools are increasingly implementing 1:1 programs. Various technological 

devices are utilized during the 1:1 initiative, such as laptops, mobile devices, and tablets (Cohen, 

2012). This study will focus on integrating 1:1 iPad devices in the classroom. The initial 

introduction of the iPad began in 2010 (Fenton, 2017). The iPad is a technological device 

containing an interface equivalent to the iPod and iPhones previously released by Apple, Inc. 

(Murray & Ocelese, 2011). An iPad is a tablet with matching capabilities to a laptop or desktop 

computer. The iPad is smaller in size; therefore, iPad portability is ideal for students in the K-12 

environment. The iPad devices offer a more cost-effective tool to integrate with advanced 

flexibility and capabilities than the older generation of desk and laptop computers (Varier et al., 

2017). They also provide a higher level of mobility, which allows students to create various 

spaces within the classroom while efficiently providing the opportunity to transport the devices 

between home and school (Varier et al., 2017).  

The common purpose of using 1:1 iPads is to create opportunities for teachers and 

students to engage with technology and devices for instructional purposes to increase student 

achievement (Fenton, 2017). Schools must be willing to accept the changes accompanying 
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integrating the 1:1 iPad devices in the classroom. This integration will allow schools to make 

significant changes supporting a new direction, impacting student learning (Retalis et al., 2018). 

The purpose of supporting integration within schools is to engage students by offering them a 

plethora of learning experiences to deepen their understanding of their subject matter (Retalis et 

al., 2018). Schools are experiencing growing pains in transitioning from computer labs and 

technology instruction in isolation to organizing learning environments that are fully digitalized 

with 1:1 iPad devices and technological tools for teachers and students (Holen et al., 2017).  

In the classroom, iPads have become a powerful learning tool in which teachers and 

students collaborate within the learning environment (Pittman & Gaines, 2015). Research 

reiterates the positive impact 1:1 iPads have on increasing student achievements (Pittman & 

Gaines, 2015). Students can participate in student-centered learning groups to manipulate the 

concepts. Utilizing the iPad allows students to interact with various applications that serve as 

software and programs to address a specific subject matter (Fenton, 2017). The technological 

applications, software, and programs allow students to receive personalized lessons based on 

their individualized levels of learning (Aitken, 2017). The applications are available with the 

capabilities for explorations of manipulations in their decisions to gain extensive knowledge of a 

topic for a more in-depth understanding of the classroom environment (Corey, 2019). Digital 

learning will allow students to complete the assignments in a self-directed manner, have the 

chance to complete computerized tasks, and reevaluate their work based on feedback (Stone, 

2017). 

Crompton et al. (2022) discussed in their research how the 1:1 iPad devices assist 

students with their learning based on their levels of engagement. Crompton et al. (2022) utilized 

Bloom’s Taxonomy Framework of six updated cognitive processes: remember, understand, 
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apply, analyze, evaluate, and create to describe the activities and tasks that students could 

complete to increase their level of achievement. Educators must come to terms with introducing 

and utilizing digital tools in the classroom, taking more time for instruction than lectures, and 

completing worksheets and discussions (Hamilton, 2018). However, digital tools promote 

increased student engagement and an in-depth learning method. Educators may find tremendous 

success by starting with smaller groups of students with simple innovation strategies, allowing 

teachers to experience trials and errors at their own rate (Hamilton, 2018). The educators and 

students can work together to overcome their anxieties and comfort levels while experiencing the 

implementation of technology in the classroom (Davies & West, 2014). Utilizing Bloom’s 

Taxonomy and 1:1 iPad devices allows students to create tasks and activities that promote 

creativity, critical thinking, and problem-solving skills (Retalis et al., 2018). Technology 

integration will encourage students to engage more with lessons because they can actively 

interact with lessons and all related activities. Using 1:1 iPads in the classroom enables students 

to demonstrate graphics, interactive charts, and other apps to complete the areas within Bloom’s 

cognitive process framework (Felvegi & Matthew, 2012). The integration of high-quality 

instruction daily will promote an increase in student achievement because of an increase in 

engagement (Fenton, 2017). Crompton et al. (2022) research concluded that elementary students 

in the study were engaged in the learning activities based on Bloom’s Framework describing the 

six cognitive processes: remembering 11.3%, understanding 29.6%, applying 15.5%, analyzing 

8.5%, evaluating 4.2%, and creating 33.3% of the time (Crompton et al., 2022). The researcher’s 

study analysis revealed that 40% of students still work in the lower levels of Bloom’s taxonomy 

under remembering and understanding (Crompton et al., 2022). The results for the students still 

working in the remembering and understanding realms represent the challenges of residing in 
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low socioeconomic areas, having teachers that have not received the appropriate professional 

development, or belonging to another disadvantaged group (Powers et al., 2020).  

Another challenge that affects the impact of utilizing 1:1 iPads is educators receiving the 

appropriate professional development. Studies show that with the integration of 1:1 iPad devices, 

educators are voicing the support needed to become effective. This support includes additional 

professional developments incorporating technological devices, tools, and applications within 

instructional delivery, tasks, and activities (Fenton, 2017). In addition, educators must acquire 

the appropriate skills for the positive usage of applications during teacher-created lessons 

(Fenton, 2017).  

Educators have reported needing more prep time to complete their lessons and 

collaborating with colleagues while ensuring effective technological practices are integrated into 

lessons (Fenton, 2017). Varier et al. (2017) conclude that positive classroom environments are 

jeopardized unless educators provide professional development to meet their needs. Professional 

development can change the readiness and beliefs of educators based on the support received 

(Holen et al., 2017). Educators without the appropriate can quickly become overwhelmed, 

unprepared, and out of their comfort zones, especially veteran teachers who are not as familiar 

with technology (Fenton, 2017). Educators are also demonstrating concerns regarding 

insufficient technological support to assist with troubleshooting and having availability to answer 

questions to make teachers technologically savvy to promote a higher level of learning (Fenton, 

2017; Holen et al., 2017).  

Digital Divide 

Schools have obstacles and challenges when integrating technology into the education 

environment to enhance instruction. The digital divide provides numerous challenges in 
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integrating 1:1 iPad devices within the schools to promote a positive experience while increasing 

student achievement. School leaders must understand the need for students to acquire the skills 

for using digital tools online in a socially positive environment; this includes ensuring students 

use their technological devices safely, ethically, and legally (Crompton, 2018; U.S. Department 

of Education, Office of Technology Education, 2017). Studies show that the digital divide is 

complex because the challenges are consistent with geographic locations, ethnicities, and 

socioeconomic status (SES).  

The digital divide comprises more than the ability to purchase devices for use in 

classrooms. Schools must have adequate access to equip classrooms with the appropriate 

technological tools, including devices, bandwidth, and internet connectivity (Dolan, 2016; 

Hohlfeld et al., 2017). When examining the geographical locations, there is a noticed pattern in 

rural areas. Rural communities are typically located in isolated areas. They have limited access to 

technology and the internet, offering more complex solutions to fix the problems in the districts 

(Powers et al., 2020). The limited access to internet connectivity offers a significant drawback to 

the utilization of 1:1 iPad instruction in these areas at school and home (Dolan, 2016). The 

current statistics show that 85% of suburban and urban locations have the appropriate access to 

technological tools and internet within the school, compared to 75% of rural locations having the 

same access (Pew Research Center, 2013). Rural communities have the burden of replacing 

aging technology because of the frequent technological upgrades while trying to provide enough 

devices, software, and other technological tools to impact instructional practices. Rural 

communities also have the challenges of providing teachers with professional development to 

train on the usage of utilizing the 1:1 iPads to provide engaging lessons to promote student 

achievement, positive attitudes, and increased knowledge from teachers regarding the integration 



51 
 

 
 

of 1:1 iPad technology into the classroom (Powers et al., 2020). In supporting teachers' 

knowledge, technology integration will positively impact students in the classroom environment. 

The research confirms teachers' comfort with technology and determines the number of lessons 

and technological practices utilized in the classroom. Teachers already know about the 

pedagogy; however, the challenge may be integrating technology into the curriculum (Hew & 

Brush, 2007). Schools have to ensure that educators have support throughout the process. 

Ethnicities play a significant role in determining who benefits from technology in the 

home. Studies show that households with African American and Hispanic families present a 

disadvantage with the ownership of technological devices within the home compared to 

Caucasian families (Dolan, 2016). Currently, the Asian American community represents the 

highest percentage of technology usage at home, at 85% (Dolan, 2016). The level of education is 

another indicator of the availability of technological tools in the home. The lowest amount of 

technological usage occurred when the head of the household did not graduate from high school 

or only had a high school diploma (Powers et al., 2020). Income is another factor when making 

the comparison between different groups. The National Telecommunications and Information 

Administration reported that 49 % of households with an average salary below $25,000 a year 

have technology available for use in the home, compared to 96% for households with an income 

range over $100,000 a year. 

The digital divide has many challenges, but one of the most significant is the 

socioeconomic status of students attending a particular school. The research suggests that in 

2020, 86% of classrooms had technology readily available with the appropriate support; 

however, these statistics changed with the onset of the Coronavirus pandemic (Powers et al., 

2020). As a result, schools vamped up their technology to meet the needs of their students. In 
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2021, the statistics for technology readily available increased to 94% (U.S. Department of 

Education, National Center for Education Statistics, 2021). There is a significant difference in 

schools based on students' socioeconomics. The schools classified as low socioeconomics have 

more challenges than other schools. The NCES reports the ratio of computers to students in the 

classroom based on their socioeconomic status. On average, it is 1:5.3; for students with a low 

SES, it is 1:5.9, and it is 1:4.7 for schools with a higher SES. In this study, two schools entirely 

emerged in the 1:1 iPad integration (U.S. Department of Education, National Center for 

Education Statistics, 2021). 

The other schools may concur with the average SES, even though they are all classified 

as low socioeconomic. Research demonstrates that integrating technology into lower 

socioeconomic schools shows a difference in the instruction students receive based on their SES. 

The utilization of technological tools by teachers influences the impact of the skills that students 

are obtaining; however, students are not utilizing the technology to their full potential (Dolan, 

2016). One reason is that teachers from low SES schools are not receiving the appropriate 

training or professional development on technological tools, and the lack of software availability 

impacts student learning. (Dolan, 2016; McLoone et al., 2015). Teachers’ knowledge and skills 

significantly impact the decisions made within the classroom. The teachers' knowledge will 

determine whether or not these decisions have a positive or negative impact on the students. The 

basis of the differences in the schools based on SES is how students are instructed in the low 

SES schools and those attending schools with higher SES. Software programs in lower SES 

schools are consistently used for drills, practice, and free time. 

In contrast, schools in higher SES use their software programs to provide lessons that will 

stimulate their high-order thinking. This results in various experiences, such as virtual 
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experiences, problem-solving software, or activities that provide opportunities to create projects, 

presentations, and other thought-provoking activities to promote student learning (Brawner & 

Allen, 2006; Hohlfeld et al., 2017). Therefore, teachers must create and implement innovative 

and creative ways to explore and expand the usage of various digital tools within the classroom 

(Crompton, 2018). 

Hohlfeld et al. (2017) discuss three levels that dictate the successful integration of 

technology. In this theory, Level one examines the school's infrastructure that details the access 

to the hardware, software, internet connectivity, and technicians that can support 

troubleshooting. The technology is not guaranteed to operate smoothly, hence the need for 

technical support. Teachers, staff, and students must have reliable support for technological 

devices to troubleshoot any challenges or issues occurring, as time is of the essence (Hew & 

Brush, 2007). The focus of level one is to ensure that students and teachers are provided with the 

most recent hardware and software to achieve the next level of design to create an even playing 

field for all students.  

As one progresses through the theory, level two encompasses the classroom and 

integrating the 1:1 iPad devices, technological tools, and practices utilizing various devices and 

hardware in the classroom, such as computer-based assessments and adaptive software to support 

special needs students (Hohlfeld et al., 2017). Teachers can incorporate technological tools 

beyond the 1:1 devices into the classroom. The dynamics of the 21st-century classroom have 

changed in the last decade, and it is now equipped with electronic whiteboards, projects, and 

document cameras to deliver instruction. Students are being introduced to technology 

applications and classroom response systems or clickers that enable students to use electronic 

keypads to answer questions in multiple formats. However, challenges can present themselves 
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with the response systems because they lack flexibility by not allowing students to respond to 

problem-solving questions without critical thinking (McLoone et al., 2015). This level is 

instrumental in assisting students with acquiring digital tool skills as it applies them to their 

learning. Educators must guarantee that the students' diverse learning, cultural, and socio-

emotional needs in their school building are met while implementing standards for students and 

teachers (Crompton, 2018). 

In Level three, the goal is to achieve success by ensuring that students are empowered by 

receiving quality instruction through integrated technology within the classroom (Hohlfeld et al., 

2017). Leaders must collaborate with their faculty, community partnerships, students, parents, 

and other key stakeholders to ensure the strategic plans and visions developed by the school 

improvement team are the driving force behind the decision-making occurring for the 

advancement of learning goals and objections (Crompton, 2018; Office of Educational 

Technology, 2017). The students are charged with acquiring the knowledge to demonstrate 

mastery in digital learning. At this level, we can intertwine the ideas Bruner and the other 

collaborating philosophers presented regarding instruction. Teachers must ensure that technology 

and technology devices are included in all student assignments and instruction (Carver, 2016). 

The students' technological savviness can be attributed to the 21st-century mastery of technology 

(Retalis et al., 2018). 

Figure 4 
 
Levels of the Digital Divide in Schools  
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Summary 

Chapter 2 examined the history and transformation of constructivism theory based on the 

contributions of Jerome Bruner. In recognizing and highlighting the works of Bruner, the study 

presented Piaget, Vygotsky, and Dewey as collaborators to ensure a deeper understanding of the 

different philosophies and theories that were included to compare their thoughts with the 

implementation of 1:1 iPads in the classroom. Chapter 2 highlighted Bruner and Piaget and their 

ideas discussed in discovery learning to ensure that learners can develop their knowledge levels. 

Bruner agreed with Vygotsky regarding scaffolding and ensuring the appropriate support for 

their learning. The ideas of Bruner and Dewey’s theory of instruction presented an understanding 

of how to assist students in developing their line of thinking to support learning. The related 

literature section in the study highlights additional readings that will describe factors that impact 

the implementation of 1:1 iPads in the classroom. Reading achievement is the basis of the 

research. First, however, the section will explain the current state of third-grade students in 

reading instruction and how the integration of 1:1 iPads will impact instruction. This section 

explains 21st-century learning and the expectations for students and teachers by describing how 

3rd Level-Individual 
Empowerment of Students

2nd Level-Classroom
Use  of technology by teacher & 

students

1st Level-School Infrastructure
Hardware software & internet 
access support for technology
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technology is a significant component in becoming a 21st-century learner through integrating 

technological devices in the classroom.  
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CHAPTER THREE: METHODS 

Overview 

The purpose of the study was to explore the effects of 1:1 iPad technology on student 

performance based on third-grade students in a technologically enhanced classroom setting. The 

methodology chapter supported a quantitative, causal-comparative research design and warrant 

analysis of covariance (ANCOVA) as the appropriate data analysis method. The chapter 

described the variables, participants, setting, instruments, and study procedures. This section 

defined the utilization of methods to compile and analyze the data. 

Design 

A non-experimental, causal-comparative research design explored the differences 

between end-of-grade (EOG) test scores from third-grade students who used iPad technology and 

those who did not (Rovai et al., 2013). According to Gall et al. (2007), the rationale behind 

utilizing the causal-comparative research method is that two or more groups are predefined and 

not developed. Moreover, the analyzed data has already occurred, thus causal-comparative 

research's ex post facto nature (Miller, 2017). The causal-comparative design does not show a 

cause-and-effect relationship but alludes to it (Gall et al., 2007). Brown (2021) concluded that 

utilizing the causal-comparative design is significant when analyzing archival data, mainly 

because the independent variable cannot be manipulated. The independent variable was the 

instructional delivery method used for third-grade students. The independent variable consisted 

of two levels demonstrated by the instructional practices of iPad 1:1 technology or traditional 

classroom teaching. The 1:1 iPad instruction equips classrooms and schools with initiatives to 

provide technology to all students (Retalis et al., 2018). Furthermore, the dependent variable was 

the Reading EOG test scores, a measure used by North Carolina to evaluate student performance 
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on the goals, objectives, and grade-level competencies specified in the North Carolina Standard 

Course of Study (NCSCOS) (NC Department of Public Instruction, 2018).  

 This research identified the covariate as a pre-test (BOG3) and established a baseline for 

where students start (Siew & Ambo, 2020). The BOG3 is a measure used by North Carolina to 

evaluate student performance on the goals, objectives, and grade-level competencies specified in 

the NCSCOS (NC Department of Public Instruction, 2019). The covariate's purpose allowed for 

examining two groups utilizing the pre-test and post-test design while controlling for the 

individual's prior achievement. The covariate enabled the researcher to explore the two groups' 

growth by statistically removing the influence of individual differences based on each student's 

starting points. In addition, the covariate accounted for the differences among the groups based 

on the pre-test. Finally, the causal-comparative research design supports examining the 

differences between the groups in the study depending on technology utilization (Gall et al., 

2007; Rovai et al., 2013).  

Figure 5 
 
Variable Relationships for the Research Model  

 
 

Research Question 

RQ1: Is there a difference in the End-of-Grade testing performance between third-grade 

students who utilize 1:1 iPad technology during reading instruction and those who do not use 1:1 

iPad technology while controlling for prior achievement? 
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Hypothesis 

The null hypothesis for this study is: 

H01: There is no significant difference in End-of-Grade reading achievement between 

third-grade students who utilize 1:1 iPad technology during reading instruction and those who do 

not use 1:1 iPad technology during reading instruction, controlling for prior achievement.  

Participants and Setting 

The participants for the study came from a convenience sample of 293 third-grade 

elementary students located in Central Piedmont, NC, during the 2018-2019 school year. The 

schools in the study represented two different neighboring school districts. The first district 

consists of schools two elementary, and the second district consisted of data from three schools. 

All five schools in the study were classified as low socio-economic settings.  

Population 

The North Carolina report card data showed that the study's populations are 

demographically and geographically similar (NCDPI, 2019). The study consisted of a sample 

extracted from the archival dataset of four different datasets of 293 third-grade students from five 

elementary schools in Central Piedmont, North Carolina. The schools involved in the study are 

classified as Title I because 100% of the students in all the schools receive free breakfast and 

lunch. The meals are provided through an initiative by the U.S. Department of Education to 

bridge the gap between low-income students and others (U.S. Department of Education, 2002).  

The schools were allocated additional funds because of the Title I classification. The iPad 

classrooms are in the same district, in which significant funds were allocated to advance 

technological resources available in all classrooms. The fund allotment allowed this district to 

provide all students except pre-kindergarten with an iPad. The third-grade students can take the 
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iPads off the school campus for usage in settings other than school. The non-iPad classrooms 

were comparable in size to schools in the iPad classrooms; however, the school district does not 

allocate any funding for implementing or purchasing 1:1 technological devices for the whole 

district. The schools had accessed technological resources such as interactive whiteboards, 

document cameras, and response clickers to promote technological advancements in the 

classroom; however, iPads are unavailable. The classes represented a diverse population based 

on gender, race, and ethnicity. The researcher determined the technology usage by the number 

and percentage of students in each school. The researcher acquired the school environment's 

demographics based on the 2018-2019 testing data. The researcher utilized convenience 

sampling because of its simplicity in collecting data and matching the study's objectives (Gall et 

al., 2007; Smith, 2018). Students' comparison groups occurred naturally based on enrollment in 

schools that utilize 1:1 iPad technology and those that do not. 

Participants 

The samples in this study were extracted from the archival data from five different 

datasets. The number of participants sampled equaled 293, exceeded the required minimum 

when assuming a medium effect size for this study. According to Gall et al. (2007), 65 is the 

required minimum for a one-way ANCOVA with two groups when assuming a medium effect 

size with a statistical power of .7 at the .05 alpha level. The sample came from five different 

elementary schools within two school districts located in Central Piedmont, North Carolina. The 

two school districts supplied the case data by following the researcher's directions. For the study, 

the researcher identified the schools as iPad and non-iPad classrooms. The schools are located 

approximately 30 miles from each other in different counties. The case data for students were 

grouped depending on the school they attended. The students attending the iPad classrooms 
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received instruction utilizing the 1:1 iPad. All the students had access to personal iPads issued by 

the school district for daily usage. The cases for the student data compiled from the non-iPad 

classrooms do not have access to 1:1 iPad technology daily or their own technological devices in 

the classroom. The integration of 1:1 iPads or other devices had not occurred. Next, the 

researcher extracted the demographic information for the 293 third-grade students. The 

demographic information included a gender sample of 146 females and 147 males from third-

grade literacy instruction. Gender will be represented by a breakdown of 61 females and 62 

males from the iPad classroom. There were also 85 females and 85 males from the non-iPad 

classrooms. The researcher requested the student’s ethnicity and racial classifications be included 

in the data collected, along with the tests from both the BOG3 and EOG tests.   

Setting 

The schools identified in the study represented the elementary (K-6) setting. The 

researcher instructed the district testing administrator to randomly chose student cases from each 

school, extracting 2018-2019 BOG3 and EOG scores. The samples represented the population of 

third-grade students from each school. The researcher gave explicit instructions for extracting the 

cases to ensure no interference from the categorical and demographic characteristics such as their 

race, and gender of the students for data analysis. Cases represented an uneven division, with 123 

data cases from students utilizing 1:1 iPads and 170 data cases with students not using 1:1 iPad 

technology as an instruction method. The researcher chose third grade because it is the starting 

point for standardized testing mandated by state and federal education departments. The 

researcher examined the data to ensure all students have test scores for BOG3 and the EOG. The 

cases with missing variables, either the criterion or covariate variables, were deleted from the 

researcher's dataset and were utilized in the study.  
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Instrumentation 

This study utilized archival data from the third-grade BOG3 and EOG test scores. The 

BOG3 and EOG standardized assessments tested the students and provided beginning and end-

of-year test scores. The purpose of the assessments was to measure student proficiency in 

reading during the school year.  

North Carolina Ready BOG3 and EOG English Language Arts/ Reading Test 

The North Carolina Ready BOG3, English Language Arts/Reading Test, was 

administered during the beginning of the year testing window, starting on the 11th day and 

continuing until the 15th day of school (NC Department of Public Instruction, 2019). The 

purpose of the BOG3 instruments for the assessment was to establish a beginning baseline for 

third-grade students in reading. The assessment served as a growth tool for teachers to determine 

the ones most suited to teach reading remediation and summer institutes to improve reading 

achievement (NC Department of Public Instruction, 2019). The BOG3 item development began 

in 2011-2012, and the first BOG3 assessment was administered during the 2013-2014 school 

year (NC Department of Public Instruction, 2019). 

The NC End of Grade Test was administered during the last ten days of the school year. 

The students were allotted 180 minutes to complete the test on the designated day (NC 

Department of Public Instruction, 2019). The EOG assessment aimed to measure the student’s 

performance on grade-level competencies demonstrated by goals and objectives displayed in the 

NC Standard Course of Study (NCSCOS) (NC Department of Public Instruction, 2019). EOGs 

began in NC with the assessments mandated by the No Child Left Behind Act. In 2017, the state 

adopted new NCSCOS objectives; therefore, the assessments were revamped to demonstrate the 

new curriculum for English language arts (NC Department of Public Instruction, 2018). In 2017-
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2018, further test questions were created to compensate for the latest standards and objectives 

(NC Department of Public Instruction, 2018). In the 2018-2019 school year, the test was 

administered for the first time with embedded field questions (NC Department of Public 

Instruction, 2019). Numerous studies used the instruments (e.g., Kaniuka, 2017; Kim et al., 

2016; Smith et al., 2020). 

The researcher examined the assessment test data to document the validity of the scores 

assigned to the proficiency levels (NC Department of Public Instruction, 2018). The recorded 

testing data identified the concepts and formats representing the questions presented within the 

test development. The North Carolina Department of Instruction identified four areas to measure 

the validity of the English Language Arts EOG and the NC Ready BOG3 assessments taken 

during the third-grade year. The content validity area measures the test's content to align with the 

North Carolina Standard Course of study. In the creation of the assessment phase, state officials 

allowed third-grade teachers to examine test samples and verify the standards' correct 

representation. The BOG3 consisted of 40 multiple-choice questions utilizing the NC Standard 

Course of Study (NCSCOS). The strands and the percentage of their occurrence are as follows: 

reading for literature represents 32 -37%, reading for informational text 41–47%, and language 

20-24% creates 100% of the test. The other strands in the curriculum, such as reading foundation 

skills, writing, speaking, and listening, are not utilized for testing purposes (NC Department of 

Public Instruction, 2019). The EOG assessment for English Language Arts (ELA) consisted of 

50 multiple-choice questions that assessed the strands of reading for literature 38-42%, reading 

for informational text 46-50%, and language 13-15% to fulfill the requirements of the assessment 

(NC Department of Public Instruction, 2019). 



64 
 

 
 

The BOG3 was created as a parallel to the EOG to assist in school and teacher 

accountability to ensure student growth during the third-grade year of a student’s academic 

journey (North Carolina Department of Public Instruction, 2019). The BOG3 and the EOG both 

contain the exact test specifications for measuring reading growth between tests (North Carolina 

Department of Public Instruction, 2019). The study utilized the cases which are represented by 

the following scale score testing data for both of the ELA reading assessments: levels I and II (< 

431 Not Proficient), Level III (439-441), Level IV (442-451), and Level V (> 452) (NC 

Department of Public Instruction, 2019). The test re-test reliability discussed the EOG 

assessment at the end of the school year to determine their third-grade proficiency. Students 

scoring Level I or II are not proficient and must re-take the assessment after intensive 

intervention sessions. The re-take testing conditions mirror the format of the first testing day (NC 

Department of Public Instruction, 2019). The assessments were standardized tests that fulfilled 

testing mandates for both the state and federal education departments. The assessments in 

reading were given to all third-grade students, starting at the beginning of the third-grade year. 

The BOG3 was administered during the first 15 days of the school year, while the EOG was 

taken in the last days (NC Department of Public Instruction, 2019). The BOG3 test was allotted 

90 minutes to complete. However, students could be given an additional 90 minutes for 180 

minutes. The EOG test were allotted 120 minutes for students, with a maximum of 180 minutes 

or 3 hours. This time limit does not include the time needed for students who qualified for 

accommodations for exceptional needs (NC Department of Public Instruction, 2019).  

The evaluation’s reliability provided a stable, standardized test for all test takers (NC 

Department of Public Instruction, 2019). Educators created the content questions, and the BOG3 

assessment validity is strengthened by questions provided by the educators (NC Department of 
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Public Instruction, 2019). The assessments were written to maintain consistency and 

dependability to promote fairness for all students represented by subcategories (NC Department 

of Public Instruction, 2018). The results of the assessment categories of the alpha estimates must 

reach .70 or above to demonstrate whether the BOG3 and EOG assessments are reliable. In 

examining the reliability of the data points given for the revision in 2017-2018, the ratings are 

significantly above the appropriate ranges (NC Department of Public Instruction, 2018). The 

researcher examined the released documents for the EOG assessments to ensure students' 

educational needs were met by evaluating the reliability and validity of the North Carolina 

standardized test. In addition, the released documents assisted in measuring the effects of the test 

on students, teachers, and the educational system to promote accountability (NC Department of 

Public Instruction, 2019). This research consisted of archival data based on the standardized tests 

of the 2018-2019 school year; therefore, the researcher did not have to administer or score either 

assessment. The scoring of the assessments is the responsibility of the testing administrators 

from each school. The tests are electronically scored immediately after the testing administrators 

had collected all the testing materials for the day. 

Gall et al. (2007) described test reliability as the consistency and stability of a test and 

students' scores to measure achievement. The test and test scores were distinguished by 

observing the measurement to ensure measurement error exists. The size of the measurement of 

errors determined whether the scores acquired for the BOG3 and EOG are reliable. The 

reliability of the assessments were measured by utilizing the coefficients. The coefficients dictate 

that .00 demonstrates the absence of reliability, and 1.0 indicates perfection. The North Carolina 

BOG3 and EOG assessment yielded a score of .90, proving the examination revealed internal 

consistency, therefore meeting the requirements to demonstrate reliability (NC Department of 
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Public Instruction, 2019). The NC Department of Public Instruction made the assessments, 

resources, materials, and information regarding the instrument accessible to the public by 

providing links on its official website. Therefore, the researcher did not have to seek approval. 

Procedures 

The researcher chose five elementary schools in two North Carolina school districts. The 

selected schools demonstrated Title I classification and similarities in population and 

demographics. The researcher chose the schools that participated in the study based on similar 

demographics and how instruction was delivered.  

The study started with the researcher completing and submitting the application to the 

Institutional Review Board (IRB). The IRB approval permitted the researcher to begin the school 

districts' data collection. Next, the researcher contacted the assistant superintendent to discuss the 

IRB's decision and requested the third-grade BOG3 and EOG scale score test data for the 2018-

2019 school year. The schools' request indicated the need for random samples regardless of the 

teacher assigned to the students. The discussion included setting up face-to-face and written 

correspondence to discuss the study, permission requests, and data collection after approval from 

the Institutional Review Board (IRB).  

The researcher submitted an application through the IRB at Liberty University and was 

granted approval (See Appendix A). The appendix consists of the letters and emails from the 

school district that granted the retrieval and usage of the archived data (See Appendix B). The 

researcher created a letter to request permission to complete the research in the districts. 

However, one of the districts had a research request form that needed completing, too (See 

Appendix C). The NC Department of Education website provides the public with information on 
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the BOG and EOG. This testing information included samples of the instrument, test 

specifications, policy legation, and assessment briefs (See Appendix D).  

The case datasets included test score information for 123 students from schools that 

utilized the 1:1 iPad and 170 from the non-iPad classrooms. The first school system in the study 

was identified as the iPad classrooms, which have access to the 1:1 iPad technology within both 

schools. The non-iPad classrooms represented the second school system in the study; these 

schools received instruction through traditional delivery methods. After receiving the archival 

data, the researcher coded the data to keep the identity of districts, schools, and student's 

participation in the study confidential. The information coding occurred within a Microsoft Excel  

document, because it was most compatible with the system the district's used to recorded their 

documentation. The codes consisted of the following information and identified the study's 

critical components while ensuring identity protection for the participants. The compiled data 

received coding based on the following demographic characteristics: gender, race/ethnicity, and 

the BOG3 and EOG test scores. Table 2 shows how the researcher had the school district test 

administrators compiled the data from the testing datasets. 

Table 2 
 
Representations for Coding Data Sets 

Student 
# 

Gender Race/Ethnicity BOG3 
Raw 
Score 

BOG3 
Score 
Level 

EOG 
Raw 
Score 

EOG 
Score 
Level 

 
Data Analysis 

Analysis of covariance (ANCOVA) was used to analyze the data collected for this study, 

which assessed if a difference exists in EOG scores based on technology use while controlling 

for prior achievement. ANCOVA is the appropriate statistical test to use when controlling for the 
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possible effects of a pre-test on outcome differences (Field, 2018; Green & Salkind, 2011; 

Warner, 2013). The researcher completed the data analysis for the study using the IBM SPSS 

Statistical Analysis Software version 28 for Windows.  

Data Screening and Assumptions  

The data screening included box and whisker plots for each variable to detect extreme 

outliers (Field, 2018; Green & Salkind, 2011; Warner, 2013). The researcher completed the data 

screening by sorting the data and examining the collected scores for inconsistencies and 

inaccuracies. Assumption testing included examining the assumption of normality to ensure the 

data collected is appropriate for conducting a statistical test. The researcher conducted a 

Kolmogorov-Smirnov (KS) because the sample size is greater than > 50 (Green & Salkind, 

2011). The assumption of linearity was tested with a series of scatter plots between each group's 

pre-test and post-test variables. The researcher utilized the same scatterplots created in the 

assumption of linearity to examine and find the "cigar shape" as classified in the assumption of 

bivariate normal distribution (Green & Salkind, 2011). The assumption of homogeneity of slopes 

allowed the researcher to examine the scatterplots to determine whether a significant interaction 

was present or not (Warner, 2013; Green & Salkind, 2011; Smith, 2018). The assumption of 

equal variances required utilizing Levene's Test for Equality of Variance of Error Variance to 

test the null hypothesis across the groups identified as the criterion variables (Green & Salkind, 

2011; Warner, 2013).  

Data Analysis 

The examination of the tests of between-subjects effects determined whether a significant 

difference is present using the .05 alpha level. A post hoc pairwise comparison (Tukey) indicated 

which groups were different if there was a statistically significant difference. Finally, partial Eta 
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Squared measured any group differences' practical significance—or effect size—with Cohen’s 

guidelines for interpretation (0.2 – small effect, 0.5 – moderate effect, 0.8 – large effect) (Cohen, 

1988). 
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CHAPTER FOUR: FINDINGS 

Overview 

This quantitative, causal-comparative study aimed to determine the difference between 

third-grade students utilizing 1:1 iPad technology during reading instruction compared to those 

who did not utilize 1:1 iPad technology. The researcher utilized the North Carolina beginning 

and end-of-year test scores. The researcher used archival data from the 2018-2019 school year 

from two Central Piedmont, NC, districts. This chapter includes the research question, null 

hypothesis, and descriptive statistics and presents a narrative with visual results of the one-way 

analysis of covariance (ANCOVA). 

Research Question 

 RQ: Is there a difference in the End-of-Grade testing performance between third-grade 

students who utilize 1:1 iPad technology during reading instruction and those who do not use 1:1 

iPad technology while controlling for prior achievement? 

Null Hypothesis 

 H0: There is no significant difference in End-of-Grade reading achievement between 

third-grade students who utilize 1:1 iPad technology during reading instruction and those who do 

not use 1:1 iPad technology during reading instruction while controlling for prior achievement. 

Descriptive Statistics 

 Descriptive statistics provided an overview of the population used for this study. There 

were two separate groups investigated. The first was a non-iPad classroom, and the second was a 

classroom that used iPads. As shown in Table 3, 85 female third graders and 85 male third 

graders were in the non-iPad classroom. There were 61 females and 62 males in the iPad 

classroom. The students represented six different ethnicities. The data from the non-iPad 
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classroom included 39% Hispanic, 31% Black, and 20% White. The iPad classroom included 

53.66% Hispanic, 13.82% Black, and 28.46% White. The non-iPad classroom included 170 

students; meanwhile, the iPad classroom consisted of 123 students. 

Table 3 
 
Descriptive Statistics: i-Pad Use 

 Non-iPad Classroom iPad Classroom 
 N % n % 

Gender     
Female 85 50.00 61 49.59 
Male 85 50.00 62 50.41 

Ethnicity     
Asian 3 2.00 1 0.81 
Black 52 31.00 17 13.82 
Hispanic 67 39.00 66 53.66 
American Indian 0 0.00 1 0.81 
Multiracial 14 8.00 3 2.44 
White 34 20.00 35 28.46 

   

  

 

There were two measures of data for reading achievement. The first was the reading  

level. The second was the raw reading score. As shown in Table 4, at the beginning of the school 

year, 66.47% of the third-grade students in the non-iPad classroom were at reading level 1, and 

21.76% of the students were at reading level 2. Similar to the non-iPad room, most students 

started the school year with reading level 1. At the beginning of the school year, 66.67% of the 

third-grade students in the iPad classroom were at reading level 1. There were 19.51% of the 

students at reading level 2.  
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Table 4 
 
Descriptive Statistics: Reading Levels per Classroom  

 Beginning of Grade End of Grade Reading Level 
Changes 

Reading 
Levels 

n % n % n % 

Non-iPad Classroom  
1 113 66.47 60 35.29 -53 -31.18 
2 37 21.76 46 27.06 9 5.3 
3 4 2.35 18 10.59 14 8.24 
4 14 8.24 33 19.41 19 11.17 
5 2 1.18 13 7.65 11 6.47 

iPad Classroom 
1 82 66.67 46 37.40 -36 -29.27 
2 24 19.51 29 23.58 5 4.07 
3 4 3.25 10 8.13 6 4.88 
4 10 8.13 33 26.83 23 18.7 
5 3 2.44 55 4.07 52 1.63 
       

 

When the students in the non-iPad classroom completed their end-of-year testing, the 

majority of the scores improved overall. Table 4 shows that more students were reading at higher 

levels at the end of the year than at the beginning. Similarly, in the non-iPad room, when the 

students in the iPad classroom completed their end-of-year testing, the scores improved overall. 

However, there were two students from the non-iPad classroom whose reading level decreased 

from level 2 at the beginning of the year to level 1 at the end of the year. There were 79 students 

who had a reading level that stayed the same. In total, there were 89 students who had an 

increase in their reading level. In the iPad classroom, there were also two students whose reading 

level decreased from level 2 at the beginning of the year to level 1 at the end of the year. There 

were 63 students who had a reading level that stayed the same. In total, there were 58 students 

who had an increase in their reading level. The beginning-of-grade reading scores for the non-

iPad classrooms ranged from 407 – 462. The average was 428. The end-of-grade reading scores 
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ranged from 410 – 461. The median was 435. The beginning-of-grade reading scores for the iPad 

classrooms ranged from 413 – 458. The average was 428. The end-of-grade reading scores 

ranged from 412 – 461. The median was 435. Table 5 details the raw reading scores for both 

classrooms.  

Table 5 
 
Descriptive Statistics: Raw Reading Scores per Classroom  

 Non-iPad Classroom iPad Classroom 
Raw Reading 
Scores 

BOG 
n 

EOG 
N 

Diff BOG 
n 

EOG 
n 

Diff 

400-410 1 1 0 0 0 0 
411-420 43 18 -25 30 15 -15 
421-430 63 36 -27 48 28 -20 
431-440 47 64 17 32 39 7 
441-450 14 35 21 10 30 20 
451-460 1 15 14 3 10 7 
461-470 1 1 0 0 1 1 

 

Results 

Data Screening  

 Data screening began by combining the two datasets collected from the two school 

districts in the Central Piedmont area of North Carolina. Once combined, dummy variables were 

assigned to data columns containing alpha characters such as ethnicity and gender. To 

differentiate between iPad and non-iPad classrooms dummy variables were also assigned. The 

researchers sorted the data on each variable and scanned for inconsistencies. No data errors or 

inconsistencies were identified. Once the data was imported from Excel into SPSS, the variable 

view was updated to change the measure to ordinal for all categorical variables and scale for the 

beginning-of-year and end-of-year scale scores.  
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Outliers can be problematic in any dataset. Outliers are unusual values found within the 

data. Multiple tests were used to identify the outliers in this study, including the box-and-

whisker-plots and histograms. Gignac (2016) explained that outlier detection is a topic where 

different scholars have various preferred methods for analysis. The method used in SPSS, 

according to Gignac, is based on the interquartile range rule multiplier; however, Hoaglin and 

Iglewicz (1987) contend that this range rule multiplier of 1.5 is inaccurate. The recommended 

multiplier is 3 instead of 1.5. Those outliers will appear with an asterisk instead of a small circle.  

Box and whiskers plots were produced using the descriptive statistics explore function in 

SPSS. No extreme outliers were identified for the test score levels; however, outliers were 

identified at data points 37, 197, 225, and 237 and were denoted with a little circle detailing the 

identification number of the cases found on the box and whisker plot. As noted above, observing 

a small circle can be accepted; however, observing an asterisk denotes a true outlier. 

Furthermore, the researcher converted the data point to a z-score, which fell within +3 and -3 

standard deviations of the sample mean (Warner, 2013, p. 153). See Figure 6 for the box and 

whisker plot of the reading level differences and Figure 7 for the box and whisker plot of the 

reading score differences. 
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Figure 6 
 
Box and Whisker Plot for Level Difference 

 
 
Figure 7 
 
Box and Whisker Plot for Raw Score Difference 

 

 
 

Furthermore, a histogram was produced for each dataset using the descriptive statistics 

frequency function in SPSS. Pallant (2005) notes that histograms will show an outlier when data 

points sit on their own. When looking at the histograms in Figure 8 and Figure 9, they appear to 
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be normally distributed and follow the shape of a normal curve. Therefore, there is no concern 

with outliers at this time. 

Figure 8 
 
Histogram for Reading Level Difference 

 

 
 

Figure 9 
 
Histogram for Raw Score Difference 
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Assumptions 

 An Analysis of Covariance (ANCOVA) was used to test the null hypothesis. The 

ANCOVA requires assumptions of normality, linearity and bivariate normal distribution, 

homogeneity of slopes, and the homogeneity of variance. The assumption of no significant 

outliers was addressed in the data screening section. Finally, four additional assumptions 

frequently demanded of ANCOVA are methodological design considerations—and met in this 

analysis (see Chapter Three Data Analysis section): (a) one dependent variable; (b) one 

independent variable; (c) one covariate variable; and (d) independence of observations. The 

Shapiro-Wilk test for normality uses an unspecified mean and variance. 

Meanwhile, the Kolmogorov-Smirnov test requires the researcher to specify the mean 

and variance. Both tests have been used to test normality; however, the Kolmogorov-Smirnov 

test is more general but less powerful. Additionally, the Shapiro-Wilk test is more appropriate for 

smaller sample sizes of 50 participants or less, whereas the Kolmogorov-Smirnov test is used for 

samples of 50 or more. Both tests are presented in Table 6. When the Sig. value is more than 

0.05 the data is considered normally distributed. In this case, the Kolmogorov-Smirnov test for 

the raw score difference is the only test that appears to have a normal distribution. Pallant further 

recommends a review of the histogram and Q-Q Plots as she notes a Sig. value of less than 0.05 

is “quite common in larger samples” (p. 57). 
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Table 6 
 
Tests of Normality 

 
 Kolmogorov-Smirnov Shapiro-Wilk 
 Statistic Df Sig. Statistic df Sig. 
Reading 
Level 
Difference 

.290 293 <.001 .818 293 <.001 

Raw Score 
Difference 

.049 293 .081 .989 293 .023 

Note: Lilliefors Significance Correction 

Andy Field (2018) criticizes the tests-alone approach, advocating for visual confirmation 

of statistical results. Since three of the four tests in Table 6 show that the assumption of 

normality has been violated, the visual approach will be used for further assessment. The 

assumption of linearity and bivariate normal distribution were tested using scatter plots for each 

group. Linearity was met, and bivariate normal distributions were tenable as the shapes of the 

distributions were not extreme. Figure 10, Figure 11, Figure 12, Figure 13, and Figure 14 include 

the scatter plot for each reading level. It is important to note that although there are five reading 

levels, no student in this dataset leapfrogged five levels in one year of school.  
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Figure 10 
 
Scatter Plot for G3 Level-1 

 

Figure 11 
 
Scatter Plot for G3 Level-2 
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Figure 12 
 
Scatter Plot for G3 Level-3 

 

Figure 13 
 
Scatter Plot for G3 Level-4 
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Figure 14 
 
Scatter Plot for G3 Level-5 

 

Note: While there were five reading levels, no students leapfrogged five levels in one year of 
school.  

While the above five Q-Q plots provide the ordinal properties of data for the reading 

levels, the following Q-Q plot provides the visual test of normality for the raw reading scores. 

Figure 15 shows a visual confirmation of normality with the possible exception of one outlier. 

However, referring back to Figure 7, the outlier is not extreme since the asterisk is not present, 

and the item can be retained (Pallant, 2005). 
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Figure 15 
 
Scatter Plot for Raw Reading Scores 

 

The assumption of homogeneity of slopes was tested for two interaction models based on 

the dependent variable of the difference between the beginning and end of grade level. The first 

was with the interaction of iPad/non-iPad classroom and ethnicity. The second model was with 

the iPad/non-iPad classroom interaction and gender. No interaction was found as p = .659 and p 

= .061, respectively. Since the p-values were above .05, the assumption of homogeneity of the 

slope was met. 

Table 7 
 
Tests of Between-Subjects Effect for BOG and EOG Level Difference 

Source Type III SS Df MS  F Sig. 
iPad 
Classroom 

.985 1 .985 1.032 .311 

Gender .008 1 .008 .009 .927 
Ethnicity 1.020 1 1.020 1.069 .302 
iPad*Ethnicity .186 1 .186 .195 .659 
iPad*Gender 3.378 1 3.378 3.540 .061 
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A similar test was performed to examine the interaction models based on the dependent 

variable of the difference between the beginning-of-grade and end-of-grade raw scores. The first 

was with the interaction of iPad/non-iPad classroom and ethnicity. The second model was with 

the iPad/non-iPad classroom interaction and gender. No interaction was found as p = .822 and p 

= .480, respectively. Since the p-values were above .05, the assumption of homogeneity of the 

slope was not violated. 

Table 8 
 
Tests of Between-Subjects Effect for BOG and EOG Raw Score Difference 

Source Type III SS Df MS F Sig. 
iPad 
Classroom 

4.988 1 4.988 .111 .739 

Gender 23.012 1 23.012 .512 .475 
Ethnicity 24.486 1 24.486 .545 .461 
iPad*Ethnicity 2.282 1 2.282 .051 .822 
iPad*Gender 22.429 1 22.429 .499 .480 

 

Results for Null Hypothesis  
 

To test for differences between groups, there are many different methods available. 

According to Tabachnick and Fidell (2013), the t-test compares the means of two groups. The 

two groups are independent in this case as they are two different classrooms. The analysis of 

variance (ANOVA) is used when there are three or more groups. This test was not selected for 

this study because there were only two groups. The one-way ANCOVA is used when two groups 

and one independent variable exist. This test was the initial test as it examined the pre and post-

scores for the two different classrooms. Meanwhile, the factorial ANCOVA is used with more 

than one independent variable. To begin, the one-way ANCOVA was used for the reading levels 

of both classrooms. As shown in Table 9, the p-value was >.05, and the null hypothesis was 

accepted. 
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Table 9 
 
Tests of Between-Subjects Effect for BOG and EOG Level Difference 

Source Type III SS Df MS F Sig. Partial 
Eta 
Squared 

iPad 
Classroom 

.161 1 .161 .169 .682 .001 

 

The next test used the one-way ANCOVA to test for the differences between classrooms using 

the raw reading scores. As shown in Table 10, the test was also not significant; thus, the null 

hypothesis was accepted. 

Table 10 
 
Tests of Between-Subjects Effect for BOG and EOG Raw Reading Score Difference 

Source Type III SS Df MS F Sig. Partial 
Eta 
Squared 

iPad 
Classroom 

6.186 1 6.186 .139 .710 .000 

 

Next, a one-way ANCOVA was used to test the null hypothesis regarding the differences 

between iPad and non-Pad classrooms for third-grade reading tests and the covariates of gender 

and ethnicity, as this data was available in the dataset. The null hypothesis failed to be rejected at 

a 95% confidence level where p = .197. The effect size was p = .006. There was neither a 

statistically significant difference nor a practically significant difference in reading levels 

between the iPad classroom and the non-iPad classroom when analyzing the difference between 

the beginning-of-grade and end-of-grade reading levels.  
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Table 11 
 
Tests of Between-Subjects Effect for BOG and EOG Level Difference 

Source Type III SS Df MS F Sig. Partial 
Eta 
Squared 

iPad 
Classroom 

1.595 1 1.595 1.675 .197 .006 

B3 
Level*iPad 
Classroom 

2.490 2 1.245 1.308 .272 .009 

Gender*iPad 
Classroom 

3.761 2 1.880 1.975 .141 .014 

Ethnicity*iPad 
Classroom 

.522 2 .261 .274 .760 .002 

 

Another ANCOVA test was performed to examine the differences between classrooms of 

the raw reading scores. Again, as shown in Table 12, the null hypothesis was accepted because 

the p-value was .766 and the effect size was p < .001. 

Table 12 
 
Tests of Between-Subjects Effect for BOG and EOG Raw Score Difference 

Source Type III SS Df MS F Sig. Partial 
Eta 
Squared 

iPad 
Classroom 

3.964 1 3.964 .089 .766 .000 

B3 
Score*iPad 
Classroom 

163.560 2 81.780 1.831 .162 .013 

Gender*iPad 
Classroom 

59.427 2 29.713 .665 .515 .005 

Ethnicity*iPad 
Classroom 

13.869 2 6.934 .155 .856 .001 

 

 For further consideration, an independent samples t-test was performed to determine if 

there were differences in reading levels between iPad classrooms and non-iPad classrooms when 

evaluating the dependent variable of beginning-of-grade and end-of-grade raw scores. As shown 
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in Table 18, the p-value for raw scores was .891. Additionally, an independent samples t-test was 

performed to determine if there were differences in reading levels between iPad classrooms and 

non-iPad classrooms when evaluating the dependent variable of beginning-of-grade and end-of-

grade reading levels. The p-value for the reading level was .496. Therefore, there was no 

difference between groups in the present sample when comparing beginning-of-grade and end-

of-grade reading levels and raw scores for iPad and non-iPad classrooms. 

Table 13 
 
Independent Samples t Test 

 iPad Classroom Non-iPad Classroom    
Variable n M SD N M SD 95% 

CI 
t Df 

Raw Score 
Difference 

123 7.34 6.33 170 7.05 6.92 -1.851, 
1.262 

-.372 291 

Reading Level 
Difference 

123 0.76 .984 170 0.81 0.97 -.180, 
.275 

.411 291 
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CHAPTER FIVE: CONCLUSIONS 

Overview 

This chapter discusses how the research results of the study relate to and contribute to the 

body of literature that presently exists. The researcher will re-examine and discuss the theoretical 

framework of Jerome Bruner (1966) with contributions from Jean Piaget, Lev Vygotsky, and 

John Dewey as they support the constructivism theory. The study will also discuss the digital 

divide and the possible effects it has on the results of the study. Chapter Five will also present 

outcomes discovered within the research and the implications. The chapter concludes with an 

additional discussion on the limitations and the recommendations for future research.  

Discussion 

This quantitative, causal-comparative study assessed the hypothesized difference between 

third-grade students utilizing 1:1 iPad technology during reading instruction and those who did 

not utilize 1:1 iPad technology. This study focused on one research question, represented with 

the following null hypothesis: No significant differences exist in End-of-Grade reading 

achievement between third-grade students who utilize 1:1 iPad technology during reading 

instruction and those who do not use 1:1 iPad technology during reading instruction while 

controlling for prior achievement.  

In this study, the researcher focused on Bruner's discovery of learning, the theory of 

scaffolding, and the theory of instruction. In discovery learning, Bruner intertwined his ideas 

with those of Piaget. The belief was to encourage teachers to manipulate the content by allowing 

children to manipulate it by taking a hands-on approach to their learning (Clark, 2018). The 

teachers in the 1:1 iPad technology classroom had unlimited resources and materials to offer 

students a hands-on approach to their lessons. Teachers can assign students games, activities, and 
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other assignments that allow the students to interact with the content material. The available 

interactive resources and manipulatives provide students with numerous opportunities to acquire 

knowledge and deepen their understanding of the teacher's lessons. The teachers in the traditional 

classroom have a different level of interaction to offer their students. They can teach on a 

technological device, but the students must complete their games, assignments, and activities by 

engaging in concrete resources or using paper and pencil methods. Teachers can develop and 

present practical hands-on lessons without technology. Research reiterates that technological 

devices offer a faster way to differentiate instruction and provide feedback for knowing a 

student's strengths and weaknesses (Ok et al., 2017; Spector et al., 2014). 

The theory of scaffolding framework allowed Bruner to collaborate with the ideas of 

Vygotsky and the zone of proximal development. The zone of proximal development instructs 

teachers to present explicit instructions and scaffold the content to a desired goal (Johnson, 

2019). The outcome of scaffolding is for children to understand the age-appropriate content 

matter and gain the ability to perform the tasks with limited assistance (Follari, 2019). The 

teachers in the 1:1 iPad classroom can guide students through lessons as they follow. Programs 

allow teachers to interact with their students at the same time. Teachers can guide students 

through a task, and the students can work with the teacher. These programs also offer the ability 

for teachers to complete a quick informal assignment that will provide teachers with the 

information to know the level of support each student needs to succeed. The students in the 

traditional classroom can also complete the task with the teacher. The traditional setting allows 

teachers to perform informal assessments. Still, it will take additional time for the teacher to 

know what the student understands and their individualized academic levels while planning 

activities for all students. The scaffolding the teachers provided during instruction benefited the 
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group utilizing the 1:1 iPads because the state testing was slowly transitioning to being taken 

electronically instead of paper-pencil. In the same instance, as the iPad was better equipped to 

transition during COVID-19, it was customary for the group to complete their assessments on the 

iPads. Ok and Kim (2017) discussed that these factors would benefit the iPad group by setting 

the stage for a 1:1 iPad group to demonstrate higher engagement and achievement levels than the 

non-iPad users. The results in this study directly contradict that notion because there was no 

significant difference in the test scores. 

Bruner's theory of instruction can be considered an extension of Dewey's cognitive 

learning theory. Bruner's theory embraced four components that encouraged teachers to provide 

a prevalent social interaction environment. This environment will allow students to gain 

knowledge by utilizing their critical thinking and problem-solving skills (Bruner, 1966). The 

study demonstrated that the 1:1 iPad allowed students to develop various skills to acquire new 

knowledge. The increase in testing scores measured the increase in learning in the study 

demonstrated from the beginning to the end of the school year for both groups. 

As illustrated in the literature review, this study investigated a research gap regarding the 

effectiveness of 1:1 iPads in the classroom. The current research contradicts the finding of Konig 

and Frey (2022) because their results concluded that schools that implemented 1:1 iPad devices 

pre-COVID had a higher level of achievement than those that did not. The reasoning was that 

students and teachers in schools that had already implemented the technological devices had 

normalcy in utilizing them. The research highlighted that schools with the devices had different 

challenges for at-home learning (Konig & Frey, 2022). The researcher can agree that based on 

the investigation of schools in the study, minimal preparation was needed for the students to 

transition to virtual learning because of high exposure to the online environment. The system had 
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e-learning days built into the calendar for the years before COVID-19. On e-learning days, 

students must log into a learning management system and complete their current assignments 

from home. Instructions were delivered in various ways to support the student. Teachers are 

required to hold office hours to support the students when needed; these days also doubled as 

teacher workdays. The actions of the iPad group in the study are consistent with the ideas of 

White (2022) that the 1:1 iPad presented an opportunity for both groups to demonstrate growth. 

This study confirms Miller's (2017) finding because the results showed no significant difference 

in the student achievement levels of the students accessing 1:1 iPad devices compared to those 

who do not. The research for using 1:1 iPads in the classroom to increase student achievement 

still needs to be represented.  

White (2022) discussed the challenges that schools faced with implementing technology, 

thus causing a barrier to utilizing 1:1 iPads to promote student achievement effectively. The 

literature review provided a comprehensive view of the increasing achievement gap and the 

factors that are widening the gap. The primary factor is the digital divide. Hammond (2015) 

completed a study to provide an analysis of gender and ethnicity as identifiers within the digital 

divide. Hammond (2015) identified gender and ethnicity as factors that could impact a student's 

access to technology. While the study reading was not the primary focus, the researcher focused 

on science and social studies and measured it utilizing the South Carolina state's standard exam. 

The study's results demonstrated no significant difference between students from different ethnic 

groups. The digital divide has components that work in unison to ensure that the reading 

achievement gap is increasing (Hanushek et al., 2019). 

  This study comprised schools from two different school districts, whereas one system has 

been 1:1 iPads and one that does not have the same access. The school that does not have access 
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has all the components described within the digital divide's perimeters. The digital divide 

addresses more than the availability of allotted funding, access to technological devices, and the 

infrastructure equipment to support device connectivity. The digital divide pinpoints other 

challenges and gives active descriptions of these challenges that include the geographic 

locations, socioeconomic status, and ethnicities to implement 1:1 iPads in the classrooms 

(Powers et al., 2020). However, in 2020, school systems nationwide had to modify their 

instruction methods because of the Coronavirus. Students and teachers had to adapt to using 1:1 

iPads or other technological devices to receive instruction online (Moser et al., 2021). The 

impact of the coronavirus changed the delivery of instruction for both districts. 

The 2019-2020 school year testing data was originally the focus of this study. However, 

the Federal Department of Education canceled testing due to the pandemic. In regrouping, the 

2020-2021 was also eliminated because the Federal government offered testing waivers. The 

state of NC applied and received the waiver, meaning students in NC were exempt from taking 

the end-of-grade test (Pogaric, 2021). The various accommodations offered led to examining the 

previous year's testing, mainly to have more defined data examples. In examining the impact of 

1:1 iPad instruction in the classroom, the researcher examined the federal laws of NCLB (2001) 

and ESSA (2015) that passed and addressed the usage of technology, technological devices, and 

other computer-related resources in the classroom. The act allotted funding to allow schools to 

transition to implementing technology. However, the funding was often limited and distributed 

unequally. Funding was a major issue in ensuring all students had access to technology to close 

the achievement gap (David et al., 2015). The school district in the study utilized 1:1 iPad 

technology and integrated 1:1 iPads into their classrooms during the 2014-2015 school year. The 

reason for utilizing is the 2018-2019 school year dataset. 
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Rambo-Hernandez et al. (2019) argue that the achievement gap is increasing because the 

policy mandates focus on students meeting grade-level standards or gaining minimal proficiency. 

The testing standards have redirected our attention by providing students with approaches that 

will benefit their individualized learning. This new standard of learning is widening the 

achievement gap between students of different ethnicities, socioeconomic status, and academic 

abilities (Rambo-Hernandez et al., 2019).  

Implications 

This study suggested that utilizing 1:1 iPads on the reading achievement of third-grade 

students would impact student achievement. The results of this study demonstrated that the 1:1 

iPads did not affect students’ achievement levels based on the beginning of the year and end-of-

grade testing cycles given in NC. There is limited research identifying and comparing two 

groups and whether they are utilizing iPads and those that do not. However, a wide range of 

research focuses on the implementation and impact 1:1 iPads will have on instruction, 

motivation, and engagement (Boon et al., 2021). This study added to the current research by 

providing whether 1:1 iPads benefit student achievement. The study examined female and male 

students' BOG3 and EOG testing scores. The results showed no significant difference for 

students who utilized 1:1 iPad technology during reading instruction compared to those who did 

not have access to the iPad technology. The findings of this study directly contradicted some 

previous studies. Hammond (2020) concluded that male and female students utilizing technology 

demonstrated a significant difference as opposed to those who did not. Using 1:1 iPads in the 

classroom is the newest trend that is supposed to promote student achievement (Boon et al., 

2021; Hammond, 2020. One implication of this study was the need to implement technology in 

classrooms. The study did not measure the amount of training given to the teachers or students, 
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which questions whether this could have impacted the results. Another implication is the data 

analysis of the study. The findings in the study did not detail a significant difference in academic 

achievement for those students who utilized 1:1 technology compared to those who did not. 

However, both groups showed growth by comparing the beginning and end test scores that 

examined the student's reading raw and scale scores. 

Hammond (2020) concluded that male and female students utilizing technology 

demonstrated a significant difference in academic achievement as opposed to those who did not. 

The results of this study did not confirm this assertion, leaving one to ponder why. It should be 

clear to anyone who has ever taught in a classroom that a difference exists between theory, 

research, and practice. Many institutional and environmental variables influence the 

effectiveness of an intervention, strategy, or technique. Using technology is no different: Nothing 

works every time, and everything will work sometimes. The current research underscores the 

value of contingencies in teaching and learning as mediating and moderating influences on the 

complex, intricate, reticular, and challenging nature of teaching, learning, and academic 

achievement. A few of these contingencies will be addressed below in the limitations.  

Limitations 

The researcher concludes that the study has some limitations pertinent to discussion. The 

limitations in this study could have impacted the results that were received. The first limitation 

noted is the sample size. Even though the study consisted of two different school districts in two 

different counties, the sample size was 293 students, comprised of the following breakdown of 

students: 170 for the non-iPad group and 123 for the iPad group. It would strengthen the study if 

various geographical locations could yield a larger sample size or one where the groups were 

proportionate to the participants. The second limitation is needing access to the classification of 
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students such as special education, academically gifted, and English language learners to 

examine any possible correlation between the student test scores and students receiving support 

services. The third limitation is that school data could not break down the data on the individual 

schools as stated in the methodology. The data coding would prolong the process of receiving the 

data from both districts.  

The fourth limitation that presented the most challenges to the study was obtaining the 

archived test score data from the different schools' systems; this information encompasses the 

second and third limitations presented in the study. The data collection process for School 

District A was to apply through the district's office of accountability to receive approval and 

receive the requested data for both sets of test scores. After the approval, the data receives 

specific codes as instructed by the researcher. However, it was the wrong data, and to receive 

corrected data would take an absorbent amount of time to reorganize and code. The researcher 

compromised by not requiring the support services data and district to pre-code the identity of 

students, teachers, and schools. The data, however, remained anonymous.  

School District B presented a different challenge because the school district personnel 

needed help accessing the data needed for the study. Even with prior approval, this process took 

four months to complete. The data also needed some components from the requests, but it was 

still enough to complete the data collection and analysis. The researcher proposes that when 

completing a study, become acquainted with the director of accountability, superintendents, 

assistant superintendents, and principals to ensure that the lines of communication remain open 

when challenges arise; maintain contacts in leadership to maneuver through the process to ensure 

the collection of data occurs effortlessly.  
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Amid all the frustrations with the data collection, the researcher lobbied the NC 

Department of Education for guidance to receive the data from their organization. The 

requirements determined that conferring with the two local school districts would yield the best 

results. The requirements included completing an application to the state database and writing a 

5–10-page study summary. Although the feedback was returned rapidly, the conclusion was to 

resubmit the proposal to the IRB and add changes that would benefit their organization. The 

researcher accepted the compromises from the school districts to receive the data needed for the 

study.  

Recommendations for Future Research 

In thinking about the recommendations that would benefit future research, the researcher 

believes that this study is an asset to the field of education. This study is a reliable addition to the 

existing body of literature that measures the impact of 1:1 iPads on student achievement in 

reading. The researcher concludes that there are several recommendations based on the outcomes 

of the study that need addressing. These recommendations can strengthen the knowledge base in 

technology, student achievement, and reading instruction by utilizing 1:1 iPads in the classroom. 

1. An extension for future research could be conducted by comparing the same students' 

scores using a longitudinal test, utilizing 2022 to demonstrate progression with a paired 

samples t-test during and after COVID-19. 

2. This study limited the geographical locations; future research should allow replication of 

the study to use different regions, states, and counties, providing the opportunity to 

examine a large sample size. 

3. This study was focused mainly on reading achievement. A new study could be conducted 

by utilizing the various content areas of math, science, and social studies and comparing 
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the results. Future research should compare similar students but focus on different 

content areas such as math, science, or social studies. 

4. As intended, future research should examine the different classification groups of 

students participating in the study. These classifications include students receiving 

support services such as special education, academically and intellectually gifted, and 

English language learners. 

5. Additional research questions could also focus on direct reading instruction, mainly 

activities and strategies. The study could also include the time allotted for iPad usage and 

the attitudes of both the teachers and students regarding technological device. 
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December 29, 2022 
 
Dr. Anitra Wells 
Superintendent 
Lexington City Schools 
1010 Fair Street  
Lexington, NC 27292 
 
Dear Dr. Wells, 
 
As a graduate student in the School of Education at Liberty University, I am conducting research 
as part of the requirements for a doctoral degree in Curriculum and Instruction. The title of my 
research project is Examining the Effect of Utilizing 1:1 iPad Technology on Third Grade 
Reading Achievement: A Causal-Comparative Analysis and the purpose of my research is to 
explore the use of 1:1 iPad instruction versus non-1:1 instruction on urban third-grade English 
Language Arts achievement. One-to-one instruction is a popular means of teaching; 
understanding how 1:1 instruction affects students' reading performance is significant due to the 
possible achievement gains such an adaptation can produce. 
 
I am writing to request your permission to conduct my research in Lexington City Schools by 
accessing and utilizing students’ archived BOG3 and EOG test data for the 2018-2019 school 
year from Pickett and Southwest Elementary schools. I will need test scores for fifty students 
from each school randomly chosen for the study. I will need the data compiled, and with the 
BOG3 and EOG test scores and the educational demographics of students, The school district, 
schools, students, and teachers’ names will be anonymous within the study to ensure the 
confidentiality of the datasets. However, a sample template is included to explain further the 
demographic information necessary.  
 
Representation for the coding of datasets 

Student 
# 

School Teacher Gender BOG3 
Raw 
Score 

BOG3 
Score 
Level 

EOG 
Raw 
Score 

EOG 
Score 
Level 

SES ELL SPED AIG Race/ 
Ethnicity 

1 A A1           
2 A A2           
3 A A3           
4 A A4           
5 B B1           
6 B B2           
7 B B3           
8 B B4           
9 C C1           
10 C C2           
11 C C3           
12 C C4           
13 D D1           
14 D D2           
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15 D D3           
16 D D4           

 
The researcher will use the data to determine if a difference exists in EOG scores based on 
technology use while controlling for prior achievement, which is the BOG3 scores in the study. 
In addition, the data will be compared to the archived datasets collected from a neighboring 
district that has been 1:1 since the 2014-2015 school year. The archived dataset will also come 
for the 2018-2019 school year. Finally, the data in the study will be analyzed using the Analysis 
of Covariance. 
 
Thank you for considering my request. If you choose to grant permission, please provide a 
signed statement on an official letterhead indicating your approval or respond by email to the 
researcher’s email address.  
 
Sincerely, 
 
Sharla Edwards, Ed.S 
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