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Abstract 

Skills such as information literacy, global awareness, critical thinking, and problem 

solving have always been part of human development. Today’s local and global 

economies necessitate having these skills for success. The purpose of this study was to 

gain an overall understanding of teacher perceptions of how their districts’ one-to-one 

(1:1) Chromebook initiative affected their professional practice and the initiative’s impact 

on student achievement of 21st-Century Life and Career Skills. The study was descriptive 

research conducted through survey research via Google Forms distributed to teachers in 

three rural New Jersey public middle schools, serving grades six through eight, based on 

their completion of one academic year implementing the 1:1 Chromebook initiative at the 

end of the 2017-2018 academic year. The researcher used convenience sampling for this 

study. The survey instrument was derived from the original survey “One-to-One Laptops 

in a High School Environment” developed by the Senator George J. Mitchell Scholarship 

Research Institute with the required permissions to use and adapt. Eighty-one participants 

volunteered to participate in the survey process. Research data analyzed with SPSS 

package 24.0 revealed no significant difference between the perceptions of teachers in the 

study based on the highest educational level they achieved, while teachers’ years of 

experience influenced their perceptions in the area of students acting as responsible 

citizens and employees. This study will add to the body of existing research on 1:1 

initiatives and provide educational leaders with insights based on quantitative data 

regarding teacher perceptions while planning to implement initiatives for technology 

integration and curriculum development within their districts. 
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Chapter 1: Introduction to the Study 

This study researches teacher perceptions of the relationship between one-to-one 

(1:1) technology (Chromebook) initiative and student achievement of 21st-Century Life 

and Career Skills. Existing research supports that increased student and teacher skills are 

positively influenced by 1:1 technology programs (Bebell & Kay, 2010; Findikoglu & 

Ilhan, 2016; Fiorillo, 2016; Korucu & Cakir, 2018; Niles, 2006; Sauers & McLeod, 2018; 

Zheng, Warschauer, Hwang, & Collins, 2014). Skills such as information literacy, global 

awareness, critical thinking, and problem solving have always been part of human 

development. Today’s local and global economies necessitate having these skills for 

success. American author Prensky, who introduced the term “digital native” for the post-

millennial generation emerging as the globe’s dominant demographic, innately familiar 

with the technological culture in which they are born, stresses that many people consider 

digital technology as a part of reality in the 21st century. People who grow up with digital 

technology are more comfortable with it. Today’s students are growing up in the digital 

age, preferring to learn with digital tools to which they have access on a personal level 

(Prensky, 2011). On the other hand, regardless of their comfort and skill level with 

technology, students still need guidance so that they can use the tools of technology 

purposefully and learn the skills to become well-informed, independent decision makers 

in using technology wisely.  

The objective of the study was to gain a data-based understanding of teacher 

perceptions of the impact of 1:1 Chromebook use on student achievement of 21st-

Century Life and Career Skills, such as acting as responsible and contributing citizens 

and employees, utilizing critical thinking to make sense of problems and persevere in 
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solving them, using technology to enhance productivity, and working productively in 

teams while using cultural global competence.  

The study collected data through a Google Forms survey sent to a number of New 

Jersey public middle schools (grades six through eight) which were in their first year of a 

1:1 technology initiative for the 2017-2018 academic year for volunteer teachers to 

complete anonymously. The study could add to the existing body of research on the topic 

and inform future educational needs and technology use for student achievement. 

Understanding the impact of 1:1 Chromebook use on student achievement of 21st-

Century Skills from teachers’ point of view could help identify areas of need which could 

inform curriculum development related to technology use. It could also provide 

information that would encourage increased opportunities for teachers to collaborate with 

their colleagues regarding technology implementation.  

Problem Statement 

Changes in local and global economies necessitate having certain skills for 

success. Some of the skills our students need to gain to meet the demands of 21st century 

and to be successful in a changing world are being able to sort through an enormous 

amount of data, work with anyone from around the world, and to be able to evaluate 

themselves.  

With the advances in educational technology and the updated government policy 

and legislation within the last decade, more and more K-12 schools implement one-

laptop-per-student, or 1:1 initiatives integrated within their online or blended learning 

programs, providing each student with a computing device to use in school or at home 

(Keane & Keane, 2017). 
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In light of the studies supporting the positive impact of 1:1 technology programs 

on increased student skills (Findikoglu & Ilhan, 2016; Niles, 2006; Zheng et al., 2014), 

this study explores and attempts to understand teacher perceptions of the impact of 1:1 

Chromebook use on student achievement of 21st-Century Skills to determine whether 

teachers perceive that the 1:1 initiative has a significant relationship to student 

achievement of 21st-Century Skills.  

Purpose of the Study 

The purpose of the study is to gain an overall understanding of the teacher 

perceptions on the impact of 1:1 Chromebook initiative on student achievement of 21st-

Century Life and Career Skills by using data gathered via a Google Forms survey 

distributed to teachers in three New Jersey public middle schools, serving grades six 

through eight. 

Research Questions and Hypotheses (Quantitative and Mixed Methods) 

The research questions are: 

1. How do teachers perceive their districts’ 1:1 technology initiative affected 

their professional practice?  

2. Do teachers perceive that the 1:1 initiative has a significant relationship to 

student achievement of 21st-Century Skills in terms of the following:  

a. Acting as responsible and contributing citizens and employees 

b. Utilizing critical thinking to make sense of problems and persevere in 

solving them 

c. Using technology to enhance productivity 

d. Working productively in teams while using cultural global competence 
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Theoretical Foundation 

Although advances in technology have reduced the need for routine skills, such as 

adding numbers accurately, success in work and life in the 21st century is still related to 

cognitive, intrapersonal, and interpersonal competencies that help individuals to adapt to 

changing situations effectively, rather than to rely on ordinary procedures (Hilton, 

Pellegrino & National Research Council (U.S.), 2012, Chapter 4). Students today can 

become successful adults and reach their full potential by meeting the challenges of their 

adult roles as citizens, employees, managers, parents, volunteers, and entrepreneurs by 

developing a range of skills such as problem solving, critical thinking, communication, 

collaboration, and self-management, often referred to as “21st-Century Skills.” These 

skills are not new, unique, and valuable skills only today; rather, they are aspects of 

human competence that have been valuable for many centuries (Hilton et. al., 2012, 

Summary 2).  

Students’ learning environment, including opportunities for inquiry, peer 

collaboration, curriculum, and materials, plays a role in supporting the attainment of 

transferable 21st-Century Skills. Vygotsky, a social constructivist, asserts that learning 

involves others because it is social in nature and happens as a result of interaction 

between learners and their social environment with media presence. All human activity is 

governed by tools, and new tools modify an activity when they are integrated in a 

learning environment (Vygotsky, 1962, 1978). Consequently, technology can be a 

powerful tool to transform student learning, promoting independence, improving 

collaboration among peers, and providing accessibility in learning for all students. 
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Nature of the Study 

This researcher used a quantitative method to address teacher perceptions of the 

impact of 1:1 Chromebook initiative on student achievement of 21st-Century Life and 

Career Skills. The study utilized a convenient sampling method. For the study, teachers 

from three New Jersey public middle schools, serving grades six through eight, received 

an electronic Google Forms survey. Participants were a mix of males and females, ages 

22 through 75 years old. The electronic survey contained 23 questions in six sections. 

The survey instrument was derived from the original survey “One-to-One Laptops in a 

High School Environment” developed by the Senator George J. Mitchell Scholarship 

Research Institute and used in the One-to-One Laptops in a High School Environment 

Final Report for the Piscataquis Community High School Study from February of 2004, 

along with other studies (Fiorillo, 2016). The researcher modified the survey with 

permission from the Mitchell Institute in order to fit this research study (Appendix C: 

Permission from the Mitchell Institute). The data collected was confidential and 

anonymous. Any personally identifiable information including e-mail addresses was not 

collected during the survey submission.   

Definitions 

The following is a list of integral terms to the study: 

 

Perception: a direct recognition of something; an intuitive insight; an understanding. 

Also: an interpretation or impression based upon such an understanding; an opinion or 

belief (“Perception,” 2018). 
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One-to-one (1:1) technology initiative: 1:1 laptop program, in which each student at a 

school is issued a laptop computer or other device (Warschauer & Tate, 2015).  

 

Student achievement: for the purpose of this study, achievement refers to a person’s 

success in education. It is based on how well the academic goals of students, teachers, or 

educational institutions are met (Flair, 2013, p. 1).  

 

21st-Century Life and Career Skills: 21st-Century Skills can be defined as knowledge 

that can be transferred or applied in new situations. This transferable knowledge includes 

both content knowledge in a domain and procedural knowledge of how, why, and when 

to apply this knowledge to answer questions and solve problems (Hilton et al., 2012, 

Chapter 2). 

 

The 21st-Century Life and Career Skills on which this researcher focuses for the 

purpose of the study are: acting as responsible and contributing citizens and employees, 

utilizing critical thinking to make sense of problems and persevere in solving them, using 

technology to enhance productivity, and working productively in teams while using 

cultural global competence (State of New Jersey Department of Education, n.d.). 

Accordingly, the New Jersey State Standards for Career Ready Practices this 

study utilizes are as follows: 

CRP1. Act as a responsible and contributing citizen and employee.  

CRP8. Utilize critical thinking to make sense of problems and persevere in 

solving them. CRP11. Use technology to enhance productivity.  
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CRP12. Work productively in teams while using cultural global competence. 

(State of New Jersey Department of Education, n.d.) 

Assumptions 

The assumptions of this study are as follows: (a) the respondents who participate 

in the study understand the questions and provide accurate and honest answers, (b) the 

survey is a valid measure of the research questions, and (c) the respondents have the 

ability to recollect their observations of student behaviors as they relate to demonstrating 

21st-Century Skills in the learning environment.   

Scope and Generalizability 

This research study employs a quantitative approach to gain an understanding of 

teacher perceptions of the impact of 1:1 Chromebook initiative on student achievement of 

21st-Century Life and Career Skills. Surveys were distributed to teachers in three 

participating New Jersey public middle schools, serving grades six through eight, by 

using Google Forms. Eighty-one surveys were completed and returned. The study did not 

consider the participation of all grades in these middle schools. Additionally, there was 

no guarantee as to how many participants were willing to complete the survey. The 

findings of the study could potentially add to the existing body of research on the topic 

and identify areas of need, which could inform professional development and curriculum 

development needs related to technology use. The findings could be transferable to other 

similar public middle schools looking to implement 1:1 initiatives to improve student 

outcomes, including students’ achievement of 21st-Century Skills.  

 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 8 

 
 

Limitations 

The limitations of the study include the following:  

1. The survey was sent to only six New Jersey public middle schools in different 

school districts, based on their completion of one academic year implementing 

the 1:1 Chromebook initiative at the end of the 2017-2018 academic year.  

2. The survey is based on self-reporting, which could have resulted in biased 

answers. 

3. The survey collects answers from teachers in three participating public 

schools in rural New Jersey. In addition, participation in the study is 

voluntary, which may have led to fewer participants. The small sample size is 

a limitation, as it could reduce the validity of the results.  

Delimitations 

 This study restricted itself to research the perceptions of middle school teachers of 

the 1:1 Chromebook initiative in the State of New Jersey. Furthermore, the study only 

chose public middle schools which had completed their first year of the 1:1 Chromebook 

initiative at the end of the 2017-2018 academic year.  

Significance 

Skills such as information literacy, global awareness, critical thinking, and 

problem solving have always been a part of human development. Existing research 

supports measurable changes and the positive impact of 1:1 technology programs on 

increased student skills, such as student achievement, student engagement, and students’ 

research skills (Bebell & Kay, 2010; Findikoglu & Ilhan, 2016; Fiorillo, 2016; Korucu & 
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Cakir, 2018; Niles, 2006; Sauers & McLeod, 2018; Zheng et al., 2014). In addition, 

changes in local and global economies necessitate having these skills for success.  

For our students to meet the demands of the 21st century and to be successful in a 

changing world, they need the skills to be able to sort through an enormous amount of 

data, work with anyone from around the world, and evaluate themselves. This study is 

needed to understand the impact of 1:1 Chromebook use on student achievement of 21st-

Century Skills from teachers’ point of view. Understanding teacher perceptions of their 

experiences working with mobile devices in 1:1 environments and their beliefs about 

students’ capabilities of skill development could help improve technology integration 

training and practice, as well as provide more insights into how to make the use of 

technology more effective in 1:1 learning environments (Luo & Murray, 2018, p. 89). 

This study could potentially add to the existing body of research on the topic and identify 

areas of need, which could inform curriculum development related to technology use for 

improved student outcomes. 

Summary 

Technological advances and the availability of 1:1 devices have enabled the use 

of computers for instruction in K-12 classrooms. According to Vygotsky, learning 

involves others because it is social in nature and happens as a result of interaction 

between learners and their social environment with media presence. In addition, all 

human activity is governed by tools, and new tools modify an activity when they are 

integrated in a learning environment (Vygotsky, 1962, 1978). Therefore, technology can 

be a powerful tool to transform student learning, promoting independence, improving 

collaboration among peers, and providing accessibility in learning for all students. 
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Integrating technology successfully into the learning environment is important 

because of the changing demands of the 21st-century economy and workplace. There are 

expectations for our students to be able to make meaning of data, work with anyone from 

around the world, and evaluate themselves to meet these demands in order to be 

successful in a changing world. In the success of laptop implementation programs, factors 

such as teachers’ attitudes and beliefs, school leadership, classroom management 

strategies, technical support, and ongoing professional development also play a vital role 

(Zheng, Warschauer, Lin, & Chang, 2016, p. 1054). As a result, this study aims to 

determine a data-based understanding of teacher perceptions of the impact of 1:1 ratio 

Chromebook use on student achievement of 21st-Century Life and Career Skills, such as 

acting as responsible and contributing citizens and employees, utilizing critical thinking 

to make sense of problems and persevere in solving them, using technology to enhance 

productivity, and working productively in teams while using cultural global competence 

(State of New Jersey Department of Education, n.d.).  
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Chapter 2: Literature Review 

Technology can transform learning by encouraging, supporting, and strengthening 

relationships between educators and students. As a powerful learning tool, it can re-shape 

our approaches to learning and collaboration, help close gaps based on equity and 

accessibility, and meet the varied needs of all learners (National Education Technology 

Plan, 2017, p. 3).   

More and more, school districts in the United States are implementing educational 

goals to promote 21st-Century Skills of greater collaboration, communication, creativity, 

digital literacy, and self-directed learning. However, even when schools have the best 

technology, successful integration is still dependent on the districts’ values and goals and 

on whether the educational innovations fully utilize the technology for learning (Varier, 

Dumke, Abrams, Conklin, Barnes, & Hoover, 2017, p. 983).  

Inclusion of technology in the learning environment allows students to create 

digital media, collaborate with experts and learners all around the world, and utilize tools 

to meet their individual learning needs (National Education Technology Plan, 2017). 

Subsequently, teachers, parents, and students expect schools to offer high-quality, 

sustainable, and reliable learning tools to meet students’ learning needs and achieve 

districts’ educational goals. As a result, as 1:1 computers become more accessible based 

on their dropping prices and the improvements in technology, the discussion for 

successful inclusion of technology in education also gains momentum. Integrating 

technology successfully into the learning environment is important because of the 

changing demands of the 21st-century economy and workplace. Understanding teacher 

perceptions of their professional experiences working within a 1:1 environment and how 
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it may be related to student achievement regarding 21st-Century Skills may provide 

insights to help improve technology integration training and practice. This literature 

review will explore the use of technology in education, innovation and 1:1 initiatives, and 

21st-Century Skills and technology for preparing students for life and work pertaining to 

1:1 learning environments. 

Literature Search Strategy 

This researcher utilized a literature search strategy similar to the five interrelated 

steps identified by Creswell (2012). The steps used to conduct the literature search 

include the following:  

1. Identify the key terms to use in the search for literature.  

2. Locate literature about a topic by consulting several types of materials and 

databases, including those available at an academic library and on the internet.  

3. Critically evaluate and select the literature for the review.  

4. Organize the literature selected by taking notes on the literature and 

developing a visual diagram of it.  

5. Write a literature review that supports summaries of the literature for 

inclusion in the research to report. (Creswell, 2012, p. 81)  

In addition to employing commonly used search engines, such as Google, this 

researcher conducted a comprehensive review of the literature using Centenary 

University’s online databases, including EBSCO, ERIC, ProQuest, and SAGE Journals. 

The key terms used in the literature search included technology in education, 1:1 

technology, initiatives in education, academic achievement, student motivation, access to 

computers, educational technology, technology integration, technology uses in education, 
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21st-Century Skills, interpersonal skills, preparing students for life and work, teachers’ 

attitudes, teacher perceptions, and global workplace.  

In addition, the reference sections of articles published in peer-reviewed journals 

proved to be helpful in the search for related and relevant sources, as was consulting with 

the researcher’s Committee Chair and current professors. While the initial search 

parameters did not include pre-determined date ranges, as the research progressed, this 

researcher made a concerted effort to include more scholarly articles published in peer-

reviewed journals within the past 5 years. 

Literature Review Related to Key Concepts and Variables 

Technological advances and the availability of 1:1 devices have enabled the use 

of computers for instruction in K-12 classrooms. Children access the internet from a wide 

range of settings. In 2015, about 71 percent of children ages 3 to eighteen used the 

internet anywhere. Among these children, 86 percent used the internet at home; 65 

percent used it at school; 31 percent used it at someone else’s home; 27 percent used it at 

a library, community center, or other public place; and 14 percent used it at a coffee shop 

or other business offering internet access. In addition, 27 percent of these children used 

the internet while traveling between places (U.S. Department of Education, National 

Center for Education Statistics [NCES], 2010, p. 1). 

Having access to laptops in the learning environment can promote independence 

in student learning and can improve individual and collaborative learning skills, including 

the ability to independently organize and keep up with schoolwork. At the same time, 

factors such as teachers’ attitudes and beliefs, school leadership, classroom management 
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strategies, technical support, and ongoing professional development play a vital role in 

the success of laptop implementation programs (Zheng et al., 2016, p. 1054). 

Technology can be a powerful tool to transform student learning. It can help 

support and advance relationships between educators and students, bring fresh 

perspectives to learning and collaboration, help close equity and accessibility gaps, and 

adapt learning experiences to meet the needs of all learners. In order to fully benefit from 

technology in education, students, teachers, parents, school leaders, researchers, 

policymakers, funders, technology developers, community members, and organizations 

must work collaboratively (U.S. Department of Education, Office of Educational 

Technology, n.d., p. 1). 

Use of Technology in Education 

Computers have been used for instructional purposes for approximately 50 years. 

Since the beginning of their use, notable developments have been made in computer 

technology and its availability for instruction. Even though computer-based instruction 

(CBI) emerged from programmed instruction and teaching machines in the late 1950s, 

the development of the CBI movement truly began at the end of 1960s and in the early 

1970s. At that time, computers were used in education to teach language and 

mathematics. Use of computers for educational purposes initiated with a few large, 

government-funded projects on mainframe and minicomputers, with several projects 

developed to be utilized in instructional processes, such as the Programmed Logic for 

Automatic Teaching Operation (PLATO) project and Time-Shared Interactive Computer 

Controlled Information Television (TICCIT) (Sözcü, İpek, & Taşkın, 2013, p. 2341). The 

PLATO project was developed at the University of Illinois in 1960 and ultimately 
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enabled the integration of text and graphics, providing for new instructional applications 

in education. TICCIT was another main system developed at the University of Texas and 

Brigham Young University to teach higher-order concepts using an instructional design 

system called RULEG, which provides a general statement, or rule, and examples of how 

the rule is applied for instructional purposes. The target population for using the TICCIT 

system was initially adult learners, aiming to test the effectiveness of computer-aided 

instruction versus the traditional classroom instruction; however, another version was 

later released for elementary schools (McNeil, n.d., p. 1).  

TICCIT and PLATO programs received 60 million dollars in funding from the 

National Science Foundation, and both were formally evaluated by the Educational 

Testing Service (ETS) (Chambers & Sprecher, 1983). TICCIT was designed to be the 

primary medium of instruction for 5,000 college students “using minicomputers, color 

TV, graphics, and the expertise of content specialists and psychologists well-versed in 

instructional design” (Chambers & Sprecher, 1983, p. 11). At the end of freshman-level 

courses with TICCIT in mathematics and English which were launched at two 

community colleges, Phoenix College in Arizona and Northern Virginia in Alexandria in 

1971-1972, ETS received a mixed evaluation. Even though both the TICCIT mathematics 

and English course students reported a significant improvement in achievement over the 

students in traditional classroom formats, more students favored lecture classes over 

TICCIT math courses, and fewer students completed the TICCIT math courses as 

compared to the standard (Chambers & Sprecher, 1983, p. 12). 

The TICCIT project had thus influenced the use of technology in the classroom, 

emphasizing the need for adequate instructor training and student feedback either through 
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the program or the instructor, along with an evaluation of appropriate learner control 

based on the targeted learner’s skill level. Development of new technologies made it 

possible to utilize computers for new instructional applications in education. Numerous 

research studies were undertaken to show the benefits of using computers to teach 

something in comparison to traditional methods (Sözcü et al., 2013, p. 2341). Chambers 

and Sprecher (1983) state that “for the first time, a large-scale project emphasized 

innovative approaches to hardware as well as in-depth consideration of learning theory 

and instructional strategies in the design of the course materials” (p. 12), regarding the 

use of technology benefiting education. 

Kulik and Kulik (1986) completed a meta-analysis study of 101 computer-based 

education studies measuring mostly the instructional outcome of student learning for 

college students, as indicated on achievement examinations given at the end of a program 

of instruction. The chosen studies also had some additional outcome variables, such as 

performance on a follow-up or retention examination at a later date, attitudes toward 

computers, course completion, and amount of time needed for instruction. Findings 

indicated that computer-based education usually had positive effects on student learning 

and produced small but positive changes in student attitudes toward instruction and 

computers, while substantially reducing the amount of time needed for instruction (Kulik 

& Kulik, 1986, p. 3). Subsequently, in the field of computer-based instruction, personal 

computers were first used in education for individual learners in the 1980s, World Wide 

Web (WWW) technologies were first used to support e-learners in the 1990s, and mobile 

devices and wireless technologies were first used in education for mobile learners in the 

2000s (Sözcü et al., 2013, p. 2342). 
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The earliest initiatives began in the United States around the mid-1990s. It is 

important to note that the most visible sponsored initiative at that time was Microsoft’s 

Anytime, Anywhere Learning program, as a result of which schools implemented 

programs through which students could lease or buy laptop computers that they were 

expected to utilize in school. The research during that time included “implementation” 

and “outcome” studies, but these were either small or included other electronic devices. 

Around 2001, Apple Computer, Inc. also became actively involved. Despite the still 

higher cost of owning laptop computers, districts and states continued to invest in 1:1 

initiatives (Penuel, 2006, p. 330). Penuel’s (2006) research, funded by Apple Computer, 

Inc., reviewed 245 international articles. Meta-analysis of 30 studies showed positive 

effects for writing and basic computer skills and the importance of teachers’ attitudes 

based on professional development and peer support. The concern at that time was: “How 

often are teachers using the device for instruction?” (Penuel, 2006). Similarly, in 2004, 

The Mitchell Institute conducted the research project, “One-to-One Laptops in a High 

School Environment,” as part of a grant to Piscataquis Community High School (PCHS) 

by the Great Maine Schools Project with funding from the Bill and Melinda Gates 

Foundation. Based on surveys of students, faculty, and parents; interviews with students, 

faculty, and administrators; and a review of administrative data from the past three 

academic years, the study found strong evidence that the laptop program had positively 

affected students’ and teachers’ computer skills and improved access to educational 

resources (Senator George J. Mitchell Scholarship Research Institute [Mitchell Institute], 

2004, p. 1). 
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Since 1994, the National Center for Education Statistics (NCES) has documented 

the notable increase in access to computers and the internet in the nation’s public 

elementary and secondary schools (Cattagni & Westat, 2001). These increases have led to 

a need to understand the extent and types of teacher use of computers and the internet, as 

well as teacher perceptions of their own preparedness to use these tools in their classes. 

To address these critical information needs, NCES commissioned a survey using the Fast 

Response Survey System (FRSS) that was conducted in the spring of 1999. The survey 

found that 99 percent of full-time regular public-school teachers reported they had access 

to computers or the internet somewhere in their schools (U.S. Department of Education, 

National Center for Education Statistics [NCES], 2010). In 1995, the number of 

computers for instructional purposes in all elementary and secondary public schools in 

the United States was reported to be 5,621, with only 8 percent having internet access. In 

2008, this number increased to 15,434 with 98 percent having internet access (U.S. 

Department of Education, National Center for Education Statistics [NCES], 2010, table 

218.10). In its National Education Plan, the United States Department of Education 

stresses that to be successful in daily life and in a global workforce, Americans need 

opportunities to gain expertise and form meaningful connections to peers and mentors. 

This process is based on basic knowledge and abilities that can be developed and 

improved throughout our lives. As advances in learning sciences have provided new 

insights into how people learn, technology can be utilized as a powerful tool to reimagine 

learning experiences on the basis of those insights (U.S. Department of Education, Office 

of Educational Technology, n.d., p. 7). 
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In 2016, Zheng and colleagues reviewed close to 100 studies published from 2001 

to 2015. A meta-analysis of ten studies showed that programs with a comprehensive 

approach yielded higher test scores, student motivation and engagement, and other 

benefits (Zheng et al., 2016). A literature review by Harper and Milman (2016) examined 

46 articles and showed that 1:1 devices in classrooms positively impacted student 

achievement, providing for more collaboration and new ways to explore student interests. 

These studies all recommend a comprehensive approach and share similar concerns, i.e., 

the need for technical support, support for teachers, and mitigation of students’ off-task 

behaviors. 

In terms of policy, during his White House tenure, former United States President 

Barack Obama announced the ConnectED initiative, a five-year effort to transform 

American education and move America’s schools into the digital age. This directive 

advanced a goal to equip the K-12 environment with enhanced wireless connectivity, 

interactive lessons, and other digital tools needed to prepare students for the digital 

economy (The White House, 2015).  

Accordingly, the 2017 National Education Technology Plan (NETP) reports in an 

update that since the 2010 NETP, the United States has made significant gains in 

technology to transform learning in a variety of ways; discussions on how technology can 

improve learning to ensure a high-quality educational experience for all students has 

yielded the use of technology to personalize learning and provide students with more 

choices, preparing them to organize and direct their own learning for the rest of their lives 

(U.S. Department of Education, Office of Educational Technology, n.d., p. 7). 
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Advances in the learning sciences have improved the understanding of how 

people learn, shedding light on which personal and contextual factors most impact their 

success. Research and experience have improved the understanding of what people need 

to know and the skills and competencies they need to gain for success in life and work in 

the 21st century. Through pre-service teacher preparation programs and professional 

learning, educators are gaining experience and confidence in using technology to achieve 

learning outcomes. Sophisticated software has begun to allow us to adapt assessments 

and instruction to the needs and abilities of individual learners and provide near real-time 

results. Nationally, the United States has made significant progress toward ensuring that 

every school has high-speed classroom connectivity as a foundation for other learning 

innovations. The cost of digital devices has decreased, while computing power has 

increased, along with the availability of high-quality interactive educational tools and 

apps. Technology has enabled a better design of physical learning spaces to 

accommodate new and expanded relationships among learners, teachers, peers, and 

mentors (U.S. Department of Education, Office of Educational Technology, n.d., NETP 

2). 

There are three main reasons why 1:1 technology initiatives are becoming more 

popular in the world: the availability and affordability of information and communication 

technologies; increased needs for a shared learning environment where learners can 

access information from anywhere, anytime; and the inclusion of information and 

communication technology in the educational development policies of states and 

countries. In addition, concerns about improving the national economy by teaching all 

citizens new technology for a productive workforce in order to aim for equality, 
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efficiency, and process change drive the policy changes around the world (Islam & 

Grönlund, 2016, p. 193). Technology can be used in the classroom to encourage learners 

to become active participants in their learning. Findikoglu and Ilhan (2016) stress that 

knowledge building, problem-solving and innovation, skilled communication, 

collaboration, self-regulation, and the use of technology for learning are the “very 

learning outcomes of the 21st century,” among which “self-regulation that puts the 

student at the center of educational processes will be the key” (p. 2578). 

All human activity is governed by tools, and new tools modify an activity when 

they are integrated into a learning environment (Vygotsky, 1962, 1978). Vygotsky, a 

social constructivist, also asserts that learning involves others because it is social in 

nature and happens as a result of interaction between learners and their social 

environment with media presence. According to the social constructivist theory, while the 

development process happens in a person’s cultural and social environment, the social 

interaction of the individual and community has an impact on the person’s knowledge-

making. As a result, learners and their environments complete one another: knowledge is 

created based on the learner’s personal experiences within and interaction with the 

environment (Vygotsky, 1987).  

Consequently, computers can promote deep learning and be used to support 

problem-based learning in the classroom. In problem-based learning, learners are given 

problems and they have to locate the relevant information and apply that information as 

they solve the problem. Problem-based learning also allows learners to collaborate with 

each other and become actively involved in their learning process (Hmelo-Silver, 

Duncan, & Chinn, 2007; Rhem, 1998).  
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Educational software can encourage collaboration. Collaboration and problem 

solving are some of the 21st-Century Skills expected from learners. Based on social 

constructivism, Korucu and Cakir (2018) state that using collaborative problem solving is 

one way of attaining these skills by integrating technology—namely, dynamic web 

technologies, which support teachers and students in the teaching and learning processes. 

Their research study to determine the effect of dynamic web technologies, such as 

Google applications, on academic achievement in the problem-based collaborative 

learning environment was conducted during for a period of 8 weeks in 2012-2013. The 

study involved collecting data on 104 student teachers by using a semi-experimental 

design model based on pre-test and post-test control group. The experimental process 

conducted in an 8-week application period led to a significant difference in academic 

achievement in favor of the experimental group. The study found that students who use a 

problem-based collaborative environment developed by dynamic web technologies have 

higher academic achievement than those who do not. Students who were instructed based 

on cooperation developed with the help of dynamic web technologies have higher 

academic achievement scores than those who were not exposed to the technology. The 

results of the study suggest that students who learned with the help of dynamic web 

technologies are more successful (Korucu & Cakir, 2018, p. 103).  

The use of mobile technology for problem-based learning makes learning flexible, 

allowing learners to access information from anywhere and at any time. The use of 

technology enables students to communicate and interact with others who can support 

their learning, such as their teachers and peers or experts in a field. With access to mobile 

learning, learners can also learn in their own environment and in an environment where 
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they can apply what they learn. They can solve problems in their own contexts rather than 

in contexts with which they are not familiar (Ally & Samaka, 2013).  

The advances in technology in the past few decades and the availability and 

affordability of these high-technology devices have made it possible to use them in 

education to meet the needs of diverse users, including students with disabilities. These 

devices can be used to implement strategies to reach all learners and implement 

accommodations and adaptation that can be built into the technology devices. For 

example, the accessibility options on many devices include text to speech, magnification, 

or auditory output. These options are necessary for those with dexterity, visual, or 

learning impairments. Since these devices are already designed with flexibility to meet 

various users’ needs through multiple means of representation as well as engagement, 

and action and expression, they can decrease the needs of additional accommodation and 

adaptation (Nepo, 2017, p. 208). 

Innovation and One-to-One Initiatives  

Shear and Gallagher (2012) define “innovative teaching” as instruction that is 

designed to promote 21st-century capacities such as collaboration, problem-solving, self-

regulation of learning activities, and the use of technology to support deeper learning. It 

is important to note that technology use is not seen as an end in itself; rather, it is an 

essential enabler of a pedagogical vision that provides richer learning opportunities for all 

students. Innovative teaching looks different in different educational contexts (Shear & 

Gallagher, 2012, p. 32).  

In the area of technology-based innovations, education systems need a formal, 

coherent, and up-to-date knowledge base to increase their innovation capacity, to address 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 24 

 
 

knowledge gaps, and to successfully implement innovations systemwide (OECD, 2010, 

p. 147). The goals of the educational systems must be aligned with the demands of the 

21st-century economies and societies (OECD, 2010). It is up to the local agencies, such 

as governments, systems, and schools to develop methods to measure to what degree 

innovative education is happening and determine its effects on student learning and 

academic progress (Shear & Gallagher, 2012). Recognizing the benefits of using 

technology in education is one way of ensuring a successfully implemented innovation. 

School districts across the United States are planning, developing, initiating, and 

implementing highly successful personal device initiatives. These 1:1 computing 

programs are part of an international educational movement toward individualized 

learning with a focus on student-initiated learning. The personal device becomes a critical 

tool that enables educators to create student-centered environments where learning 

activities are personalized and paced for the unique needs of each learner (Aitken, 2017, 

p. 12).  

One-to-one student computing was first introduced in K-12 schools in the United 

States in the late 1990s. In 2002, Maine became the first state to launch a statewide 1:1 

computing program. Since then, the number of schools implementing the initiative has 

increased significantly. In 2013 and 2014 alone, schools purchased more than 23 million 

laptops, tablets, and Chromebooks for use by students and teachers in the classroom and 

sometimes at home. Usually, the goal for undertaking the initiative is to enable teachers 

and software to deliver more personalized content to students, to improve technology 

skills, and to empower students to do more complex and creative work (Doran & Herald, 

2016, p. 1.)  
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With the advances in educational technology and the updated government policy 

and legislation within the last decade, more and more K-12 schools have initiated 1:1 

initiatives integrated within their online or blended learning programs, providing each 

student with a computing device to use in school or at home (Keane & Keane, 2017). 

Although the scope and conditions of 1:1 initiatives are mostly defined by the institutions 

in which they take place, most initiatives are based on the principle that all students have 

individual access to computers, while schools may have different policies about practical 

applications, such as whether students can take computers home or whether students 

lease or pay to own their computers (Penuel, 2006, p. 330). In general, the defining 

characteristics of 1:1 computing in the classroom are: providing students with use of 

portable laptop computers loaded with current productivity software, such as word 

processing tools, spreadsheet tools, etc.; enabling students to access the internet through 

schools’ wireless networks; and a focus on using laptops to help complete academic tasks 

such as homework assignments, tests, and presentations (Penuel, 2006, p. 331). 

As a prevalent topic in science and research in educational sciences, innovation 

has been used interchangeably with the implementation of technology in education. Life 

in the 21st century is characterized by the knowledge society and knowledge economy; 

everything is based on creating knowledge and managing it globally. This puts pressure 

on education: students must be armed with skills to compete in the knowledge age. As a 

result, the outcomes of the education system must be targeted to ensure that the outcomes 

are newly produced knowledge (Findikoglu & Ilhan, 2016, p. 2578). In their review of 

literature about 1:1 technology in K-12 classrooms, Harper and Milman (2016) reviewed 

425 articles published between January 2004 and December 2014. Based on their study’s 
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inclusion criteria, forty-six of these articles were ultimately included in their literature 

review, which used the constant comparative method. Findings from their study revealed 

that 1:1 devices in classrooms positively impacted student achievement in several subject 

areas and grade levels. The review points out that changes to student learning experiences 

included more frequent collaborations within student groups and between teachers and 

students, with technology providing students with new ways to explore interests and 

enrich learning experiences (Harper & Milman, 2016). 

The present nature of education is one of accountability. In July 2016, the Brown 

Center on Education Policy hosted a panel on the recently passed Every Student 

Succeeds Act (ESSA). The panel discussion focused on how the states would be taking 

greater control of accountability systems under ESSA and the lessons learned from the 

No Child Left Behind (NCLB) Act in terms of higher expectations and clearly defined 

standards. The panel, moderated by Arne Duncan, also discussed what an ideal 

accountability system would look like and pointed out the dangers of having too many or 

too few metrics of student achievement. Under NCLB, a single proficiency standard was 

used to measure student progress which pushed schools to solely focus on higher 

proficiency rates in reading and math. On the other hand, a system with 15 to 20 metrics 

would be easily just as ineffective, leading districts to confusion with unclear educational 

priorities. Thus, an effective accountability system would be holistic while still focusing 

on clear priorities. As a result, based on the improvements districts want to see in their 

schools, districts would pick three or four clear metrics to focus on, such as proficiency, 

growth, graduation rates, student engagement, and college- or career-readiness. The panel 

concluded that a limited number of such clear metrics would be easy to report and 
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communicate clearly to schools, parents, and communities. Using a balance of input- and 

output-based metrics, states would be able to identify problems in school systems and 

solve them as “input metrics tell you how to improve; output metrics tell you where you 

are” (Quintero, 2016, p.1).  

Using technology in education can lead to innovation in education. Technology 

facilitates the teaching of content to students while innovation enables teaching practices 

where curriculum-related levels of instruction are enhanced through technology or 

technologically enhanced materials, techniques, and equipment (Findikoglu & Ilhan, 

2016, p. 2578). 

With the price of some laptops continuously falling, schools in the United States 

and other countries are using more computerized assessments, and a growing number of 

schools are considering implementing individualized laptop programs. According to 

Binbin Zheng, assistant professor of education technology at Michigan State University, 

when schools provide a laptop to each student as part of a comprehensive program, they 

are more are likely to see measurable gains. Zheng stresses that knowing the general 

impact of these programs can help school districts better shape their technology policies. 

Zheng and colleagues analyzed years of studies on 1:1 laptop programs, including 

Zheng’s own research, and found that such programs that take a comprehensive approach 

were linked to higher test scores in English, math, science, and writing, along with other 

benefits. Schools that provide each student with a laptop computer, as well as the 

appropriate support for both students and teachers, see significant improvement in 

academic achievement. In addition to improved scores on standardized tests, the benefits 

of successful laptop programs include an improved writing process. According to Zheng, 
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in such programs, students received more feedback on their writing, edited and revised 

their papers more, used more resources to write, and published or collaborated on their 

work with others more often (“Does learning improve when every student gets a 

laptop?,” 2016, p. 1).  

On the other hand, a 2009 survey by the National Center for Education Statistics 

found that classroom technology was used for practice of basic skills far more often than 

for design and creation. In addition, a recent study by the Organization for Economic 

Cooperation and Development (OECD) found that countries where 15-year-old students 

use computers most in the classroom scored the worst on international math and reading 

tests (Doran & Herald, 2016). 

Even though there are studies supporting the positive impact of 1:1 technology 

programs on increased student skills, such as student achievement, student engagement, 

and students' research skills (Bebell & Kay, 2010; Findikoglu & Ilhan, 2016; Fiorillo, 

2016; Korucu & Cakir, 2018; Niles, 2006; Sauers & McLeod, 2018; Zheng et al., 2014), 

Zheng stresses that more in-depth studies are needed to further identify what works and 

what doesn’t with 1:1 laptop programs. “Just putting a laptop before a student doesn’t 

really help them with anything,” Zheng said in an interview (“Does learning improve 

when every student gets a laptop?,” 2016, p. 1).  

In their literature review, Harper and Milman (2016) share studies that indicate 

that schools struggling with achievement gaps related to ability or socioeconomic status 

(SES) could benefit from 1:1 programs; however, it is also recommended for researchers 

to move away from investigating the impacts of 1:1 programs on student achievement 

and instead focus on contextual factors regarding planning, design, development, 
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implementation, and evaluation of 1:1 programs, particularly those that promote their use 

in effective, engaging, efficient ways in order to explore how, why, and under what 

conditions the student achievement will occur (Harper & Milman, 2016). When there are 

supports, such as technical support and professional development, along with the 

implementation of the initiative aligning with the curriculum, schools can expect to see 

improved educational outcomes. 

On a state level, programs such as Future Ready Schools, a certification program 

designed to promote transformational change in schools and districts throughout New 

Jersey, work towards successful integration of technology in schools with a goal for “all 

students to be prepared to meet the challenge of a dynamic global society in which they 

participate, contribute, achieve, and flourish through universal access to people, 

information and ideas.” The Future Ready programs works with all schools, public, 

private, or charter, throughout New Jersey to provide guidance, support, direction, and 

resources schools need to achieve “Future Ready” goals, while encouraging inclusive 

collaboration within schools and districts, and between them throughout the state (U.S. 

Department of Education, Office of Educational Technology, n.d., p. 1).   

In addition, the New Jersey Department of Education (NJDOE) provides guidance 

to Local Education Agencies (LEAs) with a planning guide as a tool for a successful 

process of Technology Planning for Digital Learning. Although technology plans are no 

longer required by state or federal statutes, NJDOE strongly recommends that districts 

create and follow technology plans, in order to meet the technology demands of digital 

learning and PARCC assessments. The planning guide is also voluntary for LEAs; 

however, because it is aligned to the federal and state laws, policies, and initiatives, it 
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benefits LEAs to consider using it to achieve long-term technology-related goals. The 

guidance aims to identify ways to support LEA stakeholders including students, teachers, 

parents/guardians, and administrators, along with providing a reflective tool on how the 

LEAs can systemically transform instruction through the development or enhancement of 

effective implementation of digital learning. Effective implementation can improve 

student academic achievement, digital literacy, and the administration of online 

assessments. In addition, non-cognitive competencies enable students to “thrive in an 

increasingly complex world.” According to the NJDOE, technology can be used to 

develop and evaluate these “soft skills” (State of New Jersey Department of Education, 

n.d.). 

Stressing the importance of teaching related to life-long learning and the notion of 

the archetypal teacher who can effectuate transformation in students’ learning, Rhem 

(1998) states:  

… the more one studies teaching, the more one comes to see that it really can’t be 

understood apart from learning. Learning may occur without formal teaching, but 

the proof of real teaching lies in learning. Learning is primary. It’s no mere trendy 

twist that many campuses are calling their faculty development units, centers for 

“learning and teaching” rather than “teaching and learning….Learning is the form 

of change most accurately described as transformation, as well as being the only 

meaningful evidence of good teaching. (p. 54) 

Thus, the results of successful implementation of educational initiatives should be 

measurable. Drawing on practices already established in other states and on the views of 

policymakers and school experts, Darling-Hammond, Wilhoit, and Pittenger (2014) 
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imagine what a new accountability system could look like in an imagined “51st state” in 

the United States and propose principles for effective accountability systems (p. 1). For 

the nation to meet its aspirations for preparing college- and career-ready students, the 

researchers recommend: developing assessments that are more focused on 21st-Century 

Skills and used in ways that support improvement in teaching and learning; creating 

stronger, more multidimensional ways of evaluating schools and more sophisticated 

strategies for helping them improve; addressing the opportunity gap that has allowed 

inequalities in resources to deprive many students of needed opportunities to learn; and 

developing an infrastructure for professional learning and accountability, such as higher 

quality preparation, professional learning, evaluation, and career advancement for 

individuals, in addition to sharing of expertise across schools, that allows educators to 

gain and share the knowledge and skills they need to enable students to learn. The new 

system should be measured by its outcomes. True accountability should allow schools to 

be both responsible for high-quality professional practice and responsive to students’ 

needs within the framework of their families and communities. An effective 

accountability system should give students, parents, and governments confidence that 

schools are focused on what matters most and capable of helping each child connect to a 

productive future (Darling-Hammond et al., 2014, p. 31).  

Change is not only difficult to implement but it also takes time. Hooker (2015) 

uses irony to help educators understand what “kills the disease called change.” Hooker 

explains innovation as an introduction to a journey into the unknown and stresses that 

ruling with fear, micromanaging, controlling creativity, lack of support, cutting corners to 

take the “easy way out,” and focusing on the negative are concrete ways to stop an 
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innovation in its tracks (Hooker, 2015, p. 50). Institutions must clarify their mission in 

order to gain stability and define clearly what they are trying to accomplish in order to 

make the transition effective. Change is not the same as transition as it is external, 

whereas transition is internal. It is important that the change agent communicate both the 

reasons for change and the probable consequences that people will experience during the 

time of this change, which is transition (O’Lawrence, 2017, p. 21). 

For successful implementation of 1:1 initiatives with measurable gains on student 

achievement, reliable networking, technical support, time, and effective professional 

development (PD) are all required elements. In the absence of these elements, specifically 

effective teacher PD, it is not possible to determine the impact of 1:1 initiatives on 

student learning (Topper & Lancaster, 2013, p. 348). In a high-stakes educational 

environment, schools must be clear about the end results they want, starting with the end 

in mind when initiating innovations. Community organizations and school leaders need to 

recognize that if they are to create a shared vision of high student achievement and turn 

this vision into a viable model, they must build trusting relationships with the support of 

all stakeholders in order to successfully implement innovations in their districts. 

21st-Century Skills and Technology 

Globalization and changes in technology are transforming national economies and 

the required skills in the workforce. Today, the ability to maintain a leading position 

depends on prepared workers who can learn and adapt to the constantly changing 

demands of the world economy. As a result, individuals must have access to the 

information, training, and resources needed to help them acquire the skills that will allow 
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them to benefit from employment opportunities in the 21st-century economy 

(O’Lawrence, 2017, p. 23).  

Integrating 21st-century competencies and expertise throughout the learning 

experience in schools is one way to remain globally competitive and develop engaged 

citizens. These competencies include the development of critical thinking, complex 

problem solving, collaboration, and adding multimedia communication into the teaching 

of traditional academic subjects. Moreover, gaining these skills can provide learners with 

the opportunity to develop a sense of agency in their learning and strengthen the belief 

that they are capable of succeeding in school. Learners with agency can be described as 

those who “intentionally make things happen by their actions,” and can play a part in 

their self-development, adaptation, and self-renewal adapting to change. When students 

have the opportunity to make meaningful choices about their learning, and they practice 

doing so effectively, they succeed in not only building this capacity but laying the 

foundation for lifelong, self-directed learning, as well (U.S. Department of Education, 

Office of Educational Technology, n.d., p. 8).  

The nature of life in the 21st century requires schools to prepare students to be 

thinkers, problem solvers, collaborators, wise consumers of information, and confident 

producers of knowledge. As a result, for the student populations of our time, schools will 

have to become more responsive to the expansive range of cultures, languages, 

experiences, economics, and interests represented in most contemporary classrooms 

while providing equity of access to vigorous learning experiences for that wide range of 

learners (Tomlinson, 2015, p. 203).  
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In New Jersey, the Office of Career Readiness supports the implementation of 

innovative and performance-driven educational opportunities that promote equity and 

excellence for all students to become productive members in a global society. The Office 

of Career Readiness offers guidance to schools on implementing New Jersey Student 

Learning Standard Nine, 21st Century Life and Careers. Standard Nine includes the 

Career Ready Practices; personal financial literacy; career awareness, exploration, and 

preparation; and career and technical education (State of New Jersey Department of 

Education, n.d.). Moreover, Philip D. Murphy, Governor of the State of New Jersey, 

proclaimed February 2018 as Career and Technical Education month in New Jersey. In 

his proclamation, the Governor called upon the citizens of the Garden State to recognize 

the value of career and technical education and its potential to successfully prepare 

students of all ages to meet the current and future demands of our rapidly changing global 

economy (State of New Jersey Department of Education, n.d.).  

Laptops can be beneficial in promoting 21st-century learning skills. There are 

studies providing important observational, survey, and interview data, showing teacher 

and student perceptions of 21st-century learning skills as being developed through the use 

of laptop programs in their schools. For instance, in a study by Danielsen, high school 

students’ real-world learning experiences, such as an art class managing a graphic design 

business, was observed in three school districts. The districts in the study implemented 

the laptop initiative in order for their students to be more prepared for postsecondary and 

work opportunities (Danielsen, 2009, p. 69).  

There are also other studies suggesting the positive role of 1:1 laptop programs in 

preparing students for college and career readiness (Niles, 2006; Zheng et al., 2014). 
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Zheng et al. (2014) investigated laptop use in upper elementary students’ science 

learning, showing that both teachers and students thought having access to online 

resources increased students’ motivation and interest in science-related study and careers. 

The study suggested that a laptop program improved at-risk learners’ (i.e., English 

language learners’ and low-income learners’) science achievement but did not have an 

overall significant effect (Zheng et al., 2014).  

Zheng notes that 1:1 laptop programs have spread widely in the past couple of 

decades, along with the debate about whether they are cost-effective and beneficial to 

educational outcomes. One-to-one laptop programs, in which each student in a class, 

grade level, school or district gets a computer, can improve educational outcomes when 

there is teacher buy-in, suitable technical support and professional development for 

teachers, and appropriate implementation within the curriculum. Zheng stresses that if 

implemented correctly, the technology is worth the cost and effort because it raises 

student achievement, enhances engagement and enthusiasm among students, improves 

teacher-student relationships, and promotes 21st-Century Skills such as technological 

proficiency and problem solving (“Does learning improve when every student gets a 

laptop?,” 2016, p. 1). 

Understanding teacher perceptions of their experiences working with mobile 

devices in 1:1 environments and their beliefs of students’ capabilities of skill 

development would help improve technology integration training and practice, as well as 

provide more insights into how to make the use of technology more effective in the 1:1 

learning environments (Luo & Murray, 2018, p. 89). 
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In a study aimed at understanding teachers’ attitudes towards the middle school’s 

1:1 policy and students’ frequent use of always-on and connected technology, as well as 

their concerns about middle school students’ capabilities of using mobile devices and 

technologies in 1:1 environments, researchers Luo and Murray collected data through 

semi-structured interviews, pre- and post- teacher open-ended surveys, and classroom and 

lab observations. The study concluded that teachers typically embraced student use of 

connected technology provided by the school along with personal, connected mobile 

devices in a 1:1 environment. Nevertheless, teachers were also aware of possible 

drawbacks and implemented various strategies to balance the use of these devices for 

productive classroom learning, as opposed to student engagement in personal activity 

unrelated to the learning through their devices. Luo and Murray share that teachers’ 

mixed attitudes seen in their study is consistent with findings in prior literature and stress 

the crucial role of teacher guidance in any type of 1:1 initiatives or blended learning 

environments. Without teachers’ instructional guidance and support, middle school 

students are likely to indulge in non-academic activities due to their inability to engage in 

self-directed and self-motivated learning (Luo & Murray, 2018, p. 110). 

As future leaders are being prepared to be college and career ready, they need to 

have the knowledge, skills, and dispositions to be critical thinkers and problem solvers. 

Skill transformation from the classroom to the real world is also essential. A study by 

DiBenedetto and Myers (2016) identified nine important pieces of literature and utilized 

them for a literature review to identify 21st-century employability skills relevant to career 

readiness for high school students. The study summarizes nine constructs, derived from 

the extensive literature review of 21st-century employability skills, as: learning skills, life 
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skills, career skills, social skills, knowledge competencies, incidental learning skills, 

dispositions, experiences, and interdisciplinary topics. The research offers a conceptual 

model for the Study of Student Readiness in the 21st century to provide an accurate 

systems approach to prepare students to be both college and career ready and stress the 

collaboration among school, home, community, and the world for students to become 

college and career ready, and ultimately life ready—to be successful in the world 

(DiBenedetto & Myers, 2016, p. 31).  

Educators are the ones who are ultimately responsible and held accountable for 

student achievement; however, the task of preparing students to be college and career 

ready in the 21st century is multifaceted and requires the involvement and collaboration 

of all stakeholders, including secondary schools, colleges and universities, policy makers, 

and business and industry leaders. Other factors that influence students’ college and 

career readiness include developmental processes, student motivation, interests, goals, 

SES, and the availability of support systems. All of these factors play a role in students 

becoming college and career ready and being successful in the world. Incorporating 21st-

century knowledge into teacher preparation programs and targeted professional 

development opportunities, along with providing improved resources and support for 

educators, will assist in creating solutions to better prepare students to be career ready in 

the 21st century (DiBenedetto & Myers, 2016).  

Summary and Conclusions 

 Computers have been used for instructional purposes for half a century. Since the 

beginning of their use, important developments have been made in computer technology 

and its availability for instruction. Even though the use of computers in education began 
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with a few large, government-funded projects on processors and minicomputers, 

development of new technologies made it possible to utilize computers for new 

instructional applications in education. Numerous research studies have been undertaken 

to show the benefits of using computers to teach something in comparison to traditional 

methods (Sözcü et al., 2013, p. 2341). 

There are many educational benefits of using computers in the classroom. Having 

access to laptops in the learning environment can promote independence in student 

learning and improve individual and collaborative learning skills, including the ability to 

independently organize and keep up with students’ schoolwork. 

Technological advances and the availability of 1:1 devices have made it possible 

to use computers for instruction in K-12 classrooms. Studies have found some positive 

effects of computer-based education on student learning as well as small but positive 

changes in student attitudes toward instruction and computers (Kulik & Kulik, 1986; 

Zheng et al., 2014). 

In today’s age of accountability, innovation has been used interchangeably with 

the implementation of technology in education. With the advances in educational 

technology and the updated government policy and legislation within the last decade, an 

increasing number of K-12 schools have initiated 1:1 initiatives. In addition, advances in 

the learning sciences have improved the understanding of how people learn and the 

personal and contextual factors that most impact success. Research and experience have 

improved the understanding of what people need to know and the skills and competencies 

they need to gain for success in life and work in the 21st century. In order to fully benefit 

from technology in education, students, teachers, parents, school leaders, researchers, 
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policymakers, funders, technology developers, community members, and organizations 

must work collaboratively (U.S. Department of Education, Office of Educational 

Technology, n.d., p. 1). 

For successful implementation of 1:1 initiatives with measurable gains on student 

achievement, reliable networking, technical support, time, and effective PD are all 

required elements. In the absence of these elements, specifically effective teacher PD, it 

is not possible to determine the impact of 1:1 initiatives on student learning (Topper & 

Lancaster, 2013, p. 348). The perceptions of teachers, ranging from novice to 

experienced, in all grade levels and curricular areas, could help districts looking for ways 

to address the increasing role of accountability within education, as well as the growing 

demand for ongoing teacher training (Johnson, 2011, p. 30). In a high-stakes educational 

environment, schools must be clear about the end results they want, starting with the end 

in mind when initiating innovations. Community organizations and school leaders need to 

recognize that if they are to create a shared vision of high student achievement and turn 

this vision into a viable model, they must build trusting relationships with the support of 

all stakeholders in order to successfully implement innovations in their districts. 
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Chapter 3: Research Method 

The purpose of this study was to gain an overall understanding of teacher 

perceptions of the impact of 1:1 Chromebook initiative on student achievement of 21st-

Century Life and Career Skills by using data gathered via a Google Forms survey 

distributed to teachers in three New Jersey public middle schools, serving grades six 

through eight.  

The first section of this chapter will include an explanation of the quantitative 

research design of the study and the rationale for its use. Then, the methodology of the 

research will be explored, including the method for participant selection, instrumentation, 

and data collection and analysis. The chapter will also address threats to validity and 

ethical procedures. Finally, the chapter summary will review the essential components of 

the methodology of the research study as a bridge to the outcomes of the research in the 

following chapter. 

Setting 

The setting for the study was three public middle schools serving grades six 

through eight in New Jersey. Six districts were contacted to participate in the study and 

distribute the survey to their middle school teachers. Out of these six districts, three 

agreed to participate and send the survey for the study to their teachers at the middle 

school grades. The researcher considered the reasons why three of the six districts did not 

agree to take part in the study. One reason could be based on the timing of the survey, 

i.e., districts could be going through a reorganization or educational changes that may 

require an increased amount of the district staff’s time and cause a great deal of stress. 

Another reason could be based on the districts’ climate and the perceptions of the district 
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administrators regarding the impact or success of the 1:1 initiative, thus impeding their 

willingness to reveal teacher perceptions. 

All three districts in which the participating middle schools were located, were in 

rural New Jersey. Two of the districts were classified by the NJDOE as being in District 

Factor Group (DFG) “I,” the second-highest of eight groupings, while the third one’s 

DFG was “FG,” the fourth-highest of eight groupings. A DFG is an indicator of the SES 

of citizens in school districts of New Jersey. DFGs organize districts statewide to allow 

comparison by common socioeconomic characteristics of the local districts. From lowest 

SES to highest, the categories are A, B, CD, DE, FG, GH, I and J. DFGs were first 

developed in 1975 for the purpose of comparing students’ performance on statewide 

assessments across demographically similar school districts. The categories are updated 

every ten years when the Census Bureau releases the latest Decennial Census data. The 

DFGs represent an approximate measure of a community’s relative SES. The 

classification system provides a useful tool for examining student achievement and 

comparing similarly-situated school districts in other analyses (District Factor Groups 

[DFG] for School Districts, n.d., p. 1).  

One of the three districts in the study serves approximately 3200 students from 

grades Pre-K through twelve. The DFG is “I,” the second-highest of eight groupings. The 

second participating district is a public secondary school district, serving approximately 

890 students in grades seven through twelve (7-12) for four of the townships of the 

county in which it is located. It is a rural school district with a DFG of “FG,” the fourth-

highest of eight groupings. The third district in the study is also a rural public school 

district that serves approximately 2,300 students in Pre-K through eighth grade in four 

https://en.wikipedia.org/wiki/District_Factor_Group
https://en.wikipedia.org/wiki/District_Factor_Group
https://en.wikipedia.org/wiki/State_school
https://en.wikipedia.org/wiki/School_district
https://en.wikipedia.org/wiki/School_district
https://en.wikipedia.org/wiki/Pre-Kindergarten
https://en.wikipedia.org/wiki/Eighth_grade
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school buildings. The district is classified by the NJDOE as being in DFG “I,” the 

second-highest of eight groupings.  

Research Design and Rationale 

The descriptive study was conducted through survey research. Survey research is 

defined as “the collection of information from a sample of individuals through their 

responses to questions” (Check & Schutt, 2011, p. 160). In this study, using an electronic 

survey created in Google Forms was helpful in recruiting participants, collecting self-

reported data from the voluntary participants anonymously, and utilizing methods of 

instrumentation electronically. The research aimed to describe, based on teacher 

perceptions, how the 1:1 initiative affected teachers’ professional practice and whether a 

significant relationship exists between the participating districts’ 1:1 initiatives and 

student achievement of 21st-Century Skills.   

Moreover, utilizing an electronic survey for this research was free and efficient. 

As a result of the electronic data collection through Google Forms, the sample of 

individuals was able to respond immediately to the survey, while the collected responses 

were adaptable to create a Google Sheets or an Excel worksheet when data was 

downloaded.  

Methodology 

In order to determine the method that would best address the research questions 

and conduct this study, the researcher reviewed all of the quantitative, qualitative, and 

mixed methods methodologies. This researcher employed a quantitative method for the 

study after a review of all research methods. The essence of quantitative research is the 

study of relationships between variables. For the quantitative researcher, reality is 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4601897/#A3
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conceptualized as variables which are measured, and the primary objectives are to find 

how the variables are distributed, and especially how and why they are related to each 

other (Punch, 2003, p. 2). Furthermore, a quantitative approach allows a researcher to 

extend knowledge by employing strategies of inquiry that include experiments and 

surveys. After data is collected by using predetermined instruments, a statistical analysis 

is conducted (Creswell, 2012, 2013).  

Quantitative methods mainly emphasize generalizability in a study, thus ensuring 

that the knowledge gained is typical of the population from which the sample was drawn 

(Palinkas, Horwitz, Green, Wisdom, Duan, & Hoagwood, 2015, p. 2). Smith (2013) 

explains: 

The philosophical framework for quantitative research (often called the traditional, 

positivist, experimental, or empiricist paradigm) is based on the empiricist tradition 

established by such authorities as Comte, Mill, Durkheim, Newton and Locke 

(Creswell, 1994; Smith, 1983). To a positivist researcher, reality is objective and 

independent of the researcher. Research is formal, value-free and unbiased. There 

are two types of quantitative methodologies: experiment or survey. The process 

itself is deductive in nature, with a cause-effect approach to the research. The 

researcher generalizes, leading to predictions, explanations, and understandings 

(Creswell, 1994). Quantitative studies are considered accurate, valid and reliable 

(Guba and Lincoln, 1989). (p. 1) 

The researcher engaged in survey research to gain answers to the following 

questions: 
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1. How do teachers perceive their districts’ 1:1 technology initiative affected 

their professional practice?  

2. Do teachers perceive that the 1:1 initiative has a significant relationship to 

student achievement of 21st-Century Skills in terms of the following:  

a. Acting as responsible and contributing citizens and employees 

b. Utilizing critical thinking to make sense of problems and persevere in 

solving them 

c. Using technology to enhance productivity 

d. Working productively in teams while using cultural global competence 

Population Selection 

The study aimed to describe whether a significant relationship exists between the 

participating districts’ 1:1 initiatives and student achievement of 21st-Century Skills 

based on teacher perceptions. Six public middle schools located in New Jersey were 

selected based on their completion of the first year of a 1:1 technology (Chromebook) 

initiative as of June 2018. All members of the sample of the study were teachers in the 

schools contacted to take part in the study. 

This researcher used convenience sampling for this survey research. Convenience 

sampling is a non-probabilistic sampling technique mostly used in quantitative studies. In 

convenience sampling, members of the target population that meet certain practical 

criteria, such as easy accessibility, geographical proximity, availability at a given time, or 

the willingness to participate, are included for the purpose of the study (Dörnyei, 2007).  

The sample of individuals for the quantitative study consisted of participants 

employed as teachers in the three rural New Jersey public middle schools which agreed to 
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distribute the survey. The participants volunteered to participate in the survey process. 

Convenience sampling is widely used as it is affordable and easy, and the subjects are 

readily available. The main assumption associated with convenience sampling is that the 

members of the target population are homogeneous, meaning that that there would be no 

difference in the research results obtained from a random sample, a nearby sample, a co-

operative sample, or a sample gathered in some inaccessible part of the population 

(International Institute for Educational Planning, United Nations Educational, Scientific 

and Cultural Organization, n.d.).  

As convenience sampling procedure decreases the generalizability of findings, 

this study will not be generalizable to all areas of education. Convenience sampling is not 

random in its selection of the sample group, as it considers participants who are readily 

accessible to the researcher. As a result, when convenience sampling is utilized in a 

quantitative study, the opportunity to participate is not equal for all qualified individuals 

in the target population which limits the generalizability of the results to this population. 

However, if the researcher can increase the sample size in a quantitative study, the 

statistical power of the convenience sample can similarly be increased (Suen, Huang, & 

Lee, 2014). This study has 81 participants. Convenience sampling was relevant for this 

study, as the selected participants invited to participate in the survey were middle school 

teachers employed in the schools which were in their first year of a 1:1 Chromebook 

initiative during the 2017-2018 academic year and their districts agreed to distribute the 

survey to the teachers at the middle school level. However, due to the number of 

participants, a limitation of this and similar research could be the challenge for the results 

to be generalized beyond the research.  
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The participating middle schools shared a similarity in their geographic location, 

as all were in rural areas of New Jersey. Although there were some similarities, the 

schools varied in grades and student population served, demographic make-up, student 

body size, and SES. Two of the schools were classified by the NJDOE as being in DFG 

“I,” the second-highest of eight groupings, while the third school’s DFG was “FG,” the 

fourth-highest of eight groupings. All participants in the study voluntarily chose to 

complete the electronic survey anonymously. 

Procedures for Recruitment, Participation, and Data Collection  

Procedures for recruitment included an introductory e-mail to the administrators 

of the selected middle schools (Appendix A: Introductory E-Mail to Administrators). Six 

public middle schools located in New Jersey were selected based on their completion of 

the first year of a 1:1 technology (Chromebook) initiative as of June 2018. The selection 

criteria for the study for a school to be invited were to be a public middle school in New 

Jersey, and to have completed their first year of a 1:1 Chromebook initiative as of June 

2018, for one or more of its middle school grades of 6, 7, or 8. Thus, the middle schools 

included in the study ranged in their demographics, SES, and grades served.  

This researcher contacted the school administrators by e-mail based on the 

selection criteria. This invitation e-mail to the administrators included an explanation of 

the study and asked each administrator to consider distributing it to their teachers at the 

middle school level. The electronic survey for the study was designed to be anonymous, 

and the researcher did not request to have access to the teachers’ e-mails for recruitment. 

Instead, school administrators were asked to forward the electronic survey link to all 

teachers for volunteer teachers to complete the survey online anonymously. Therefore, all 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 47 

 
 

teachers in the participating schools received the electronic survey through their 

administrators. Volunteer participants then completed the survey electronically by using 

Google Forms. The electronic survey included an explanation of the study and a request 

for consent. Participation was voluntary, and participants were informed that they could 

end the survey at any time. The survey collected 81 responses from volunteers in the 

three participating schools between June 2018 and October 2018. 

For this study, participants completed one survey in an electronic format in 

Google Forms which they received in an e-mail through their district administrators. The 

electronic survey contained 23 questions in six sections. Questions in Sections 1 to 5 of 

the Google Forms survey were administered using a multiple choice or a scale format 

similar to a Likert scale format. The survey also included three open-ended questions in 

Section 6 to develop themes in order to enrich the research discussion.  

The data for this study were collected using Google Forms. When a participant 

completed the survey, the response was recorded immediately in the computer. The 

system was set up to record responses anonymously, and the researcher did not collect 

any e-mail addresses or identifying data from the participants. 

Instrumentation  

This researcher utilized an online Google Forms survey to collect data. The online 

survey included a detailed description of the study as an introduction. In addition, 

participants were asked for their consent prior to completing the survey. The survey 

participation was voluntary. The electronic survey instrument was designed to terminate 

and submit itself should a participant answer “No” to the voluntary consent question. The 
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introduction also included a statement that participation was anonymous, and all 

information is kept strictly confidential.    

The survey instrument (Appendix B: Survey Instrument) was adapted from the 

“One-to-One Laptops in a High School Environment” survey originally developed by the 

Mitchell Institute with the necessary permission secured (Appendix C: Permission from 

the Mitchell Institute). The survey instrument has been used before and is considered 

valid. Initially, the Mitchell Institute utilized the survey to conduct a research project as 

part of a grant to Piscataquis Community High School (PCHS) by the Great Maine 

Schools Project with funding from the Bill and Melinda Gates Foundation (Senator 

George J. Mitchell Scholarship Research Institute [Mitchell Institute], 2004). It was also 

utilized in a dissertation study researching teacher perception of student engagement in a 

1:1 computing environment (Fiorillo, 2016). 

Reliability refers to the consistency of a measure; a participant completing a 

survey measure should have almost the same answers each time the test is completed. An 

estimate of reliability can be determined with the help of different measures (Heale & 

Twycross, 2015). To fit the purpose of this study, the researcher made the determination 

to write the questions (Q16, Q17, Q18, and Q19, Appendix B: Survey Instrument) to 

address the 21st-Century Life and Career Skills, based on the New Jersey State Standards 

for Career Ready Practices (State of New Jersey Department of Education, n.d.). 

Construct validity was considered for the questions written by this researcher. Construct 

validity refers to the extent to which a research tool measures the intended construct 

(Heale & Twycross, 2015). In 2008, New Jersey became the ninth state to join the 

leadership initiative Partnership for 21st Century Skills, a coalition designed to infuse 
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classroom instruction with skills students need to be better prepared for the workplace. 

The construct validity of the questions was based on the 21st-Century Life and Career 

Skills standards, as the frameworks for 21st-Century Learning were developed with input 

from teachers, education experts, and business leaders to define and illustrate the skills 

and knowledge students need to succeed in work and life, as well as the support systems 

necessary for 21st-century learning outcomes. Targeted skills included creativity and 

innovation; critical thinking and problem solving; communication and collaboration; and 

information, media, and technology. They have been reviewed and based on the input of 

thousands of educators and hundreds of schools in the United States and abroad (New 

Jersey Student Learning Standards: 21st Century Life and Careers, 2008, p. 1). 

In addition, in order to check for the reliability of the questions written by this 

researcher (Q16, Q17, Q18, and Q19, Appendix B: Survey Instrument), a survey, 

comprised of the four questions referring to the 21st-Century Life and Career Skills 

standards, was given to a number of teachers at the researcher’s school. Those teachers 

took the survey the first time and then a second time two weeks later. A Pearson 

Correlation Coefficient (Pearson’s r) was calculated in order to measure of the statistical 

strength between these two sets of data. In general, a test-retest correlation of +.80 or 

greater is considered to indicate good reliability, whereas a perfect correlation is 1 (Heale 

& Twycross, 2015).  

Descriptive statistics were used to identify the participants’ area of teaching, years 

in the profession, professional development level, access to internet at home, and overall 

technology skills before and after the 1:1 Chromebook initiative in their schools. Likert 

scales and multiple-choice options were used to answer specific questions about teacher 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=262&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=262&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=260&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=261&Itemid=120
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perceptions of the 1:1 initiative in their districts and whether teachers perceive that the 

1:1 initiative has a significant relationship to student achievement of 21st-Century Skills. 

For the purpose of the study, the 21st-Century Skills were identified as: 

1. Acting as responsible and contributing citizens and employees 

3. Utilizing critical thinking to make sense of problems and persevere in solving 

them 

4. Using technology to enhance productivity 

5. Working productively in teams while using cultural global competence  

Accordingly, survey questions were grouped to analyze the data. Table 1 refers to 

the type and number of questions along with their association with each research question 

in the study. 

Data Analysis Plan  

Before the data analysis, this researcher ensured that all the electronic surveys 

returned were complete and the desired number of responses had been collected. Upon 

completion of the research, survey data were downloaded from Google Forms to an Excel 

spreadsheet to be analyzed electronically. For the analysis of the data, SPSS package 24.0 

was utilized. 
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Table 1 

Google Forms Survey 

 

Section of survey 

Number of 

questions 

Type of 

questions 

Data 

collection 

Research 

question 

Section 1  

Survey of Teachers 

 

2 (Q1, Q2) Dichotomous, 

two-way 

close ended 

Demographic Informed 

consent 

 

Section 2  

Teachers 

 

 

5 (Q3, Q4, 

Q5, Q6, and 

Q7) 

 

 

Multiple 

choice 

 

Demographic 

 

One and two 

 

 

Section 3  

Google 

Classroom/Chromebook 

use for instruction 

 

8 (Q8, Q9, 

Q10, Q11, 

Q12, Q13, 

Q14, and 

Q15) 

 

Multiple 

choice, Likert 

scale-like 

Descriptive One 

Section 4 

21st Century Life & 

Career Skills Career 

Ready Practices 

 

 

4 (Q16, Q17, 

Q18, and 

Q19-each 

question had 

six sub-

questions 

related to 

one standard) 

 

Multiple 

choice, Likert 

scale-like 

Inferential- 

for NJ 

Standards 

CRP1, 

CRP8, 

CRP8, and 

CRP12 

 

Two 

Section 5 

Effects of the one-to-

one technology 

(Chromebook) initiative                   

1 (Q20) Multiple 

choice                         

 Descriptive                              One and 

two-

Providing 

more 

information 

on teacher 

perspectives                                

     

Section 6 

Teacher Opinions 

3 (Q21, Q22, 

and Q23) 

Open-Ended Descriptive Providing 

more 

information 

on teacher 

perspectives  

 

The results of the study explore the following four standards that relate to specific 

21st-Century Life and Career Skills based on the New Jersey State Standards for Career 
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Ready Practices. These standards for Career Ready Practices are as follows (State of New 

Jersey Department of Education, n.d.): 

CRP1. Act as a responsible and contributing citizen and employee.  

CRP8. Utilize critical thinking to make sense of problems and persevere in 

solving them. CRP11. Use technology to enhance productivity.  

CRP12. Work productively in teams while using cultural global competence.  

Table 2 refers to the number of the individual question related to the 21st-Century Life 

and Career Skills standards. 

Table 2 

 

Question Related to the 21st-Century Life and Career Skills in the Study 

 

Standard Explanation Question 

CRP1 Act as a responsible and contributing 

citizen and employee 

 

Q16 with six sub-questions 

 

CRP8 Utilize critical thinking to make sense 

of problems and persevere in solving 

them 

 

Q17 with six sub-questions 

 

CRP11 Use technology to enhance 

productivity 

 

Q18 with six sub-questions 

 

CRP12 Work productively in teams while 

using cultural global competence 

Q19 with six sub-questions 

 

 

The study made use of descriptive statistics, i.e., counts and percentages, to reveal 

information about the first research question, “How do teachers perceive their districts’ 

1:1 technology initiative affected their professional practice?” which addresses the 

overall opinions of teachers about the 1:1 technology (Chromebook) initiative in their 

schools. 
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Next, incorporating the demographic information, significance tests were 

completed to determine values of inferential statistics for the second research question, to 

examine whether teachers perceive that the 1:1 initiative has a significant relationship to 

student achievement of 21st-Century Skills in terms of the above mentioned standards of 

CRP1, CRP8, CRP11, and CRP12 individually.  

The questions that address a specific 21st-Century Skills standard were grouped 

together. Each teacher’s coded responses to the questions pertaining to a certain standard 

were added together to form the teacher’s score for the standard. Each participant has a 

score range of -6 to 6 based on the number of sub-questions for the standard. In addition, 

the researcher coded the participants’ responses to the “improve/decline” questions as 

shown in Table 3. 

Table 3 

 

Response Conversion for Questions Regarding 21st-Century Skills 

 

Response Numeric conversion 

Declined -1 (minus one) 

No effect 0 (zero) 

Improved 1 (one) 

 

Independent samples t tests and analysis of variances (ANOVAs) helped explore 

the possible impact of demographic factors. Independent samples t tests were used to 

determine whether teacher perceptions of the relationship of the 1:1 technology 

(Chromebook) initiative to student achievement of 21st-Century Life and Career Skills 

differed based on years of teaching experience. Specifically, the researcher examined 

whether teachers with 0-12 years of experience differ in their perceptions compared to 

teachers with 13 or more years of experience. The average teacher’s ability to improve 

student achievement increases for at least the first decade of his or her career or longer 
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and may also translate into other student benefits, such as declining absenteeism 

(Sawchuk, 2015). As a result, in determining the two groups for teachers, teachers’ 

professional experience levels were considered, in addition to statistically having two 

similar numbers of participants in each group. The data are numerically coded for this 

purpose. In Table 4, the coding is explained. 

Table 4 

 

Response Conversion for Teachers’ Years of Experience 

 

Teachers’ years of experience Numeric conversion 

12 or fewer 1 

13 to 20 or more 2 

 

A one-way ANOVA test was used to examine the relationship between teacher 

perceptions and their highest level of educational attainment (BA vs. MA vs. beyond 

MA). For all of the inferential analyses, a 0.05 significance level was utilized. Table 5 

shows the coding for teachers’ educational level. 

Table 5 

 

Response Conversion for Teachers’ Education Level  

 

Teachers’ education level Numeric conversion 

BA 1 

MA 2 

Beyond MA (including PhD) 3 

 

Threats to Validity 

Population validity was considered a threat to the external validity of this 

research. Population validity refers to the degree to which findings are generalizable from 

the sample of participants on which a study was conducted to the larger target population 

of individuals, in addition to different subpopulations within the larger target population. 

Population bias is considered, as six public school districts in New Jersey were contacted 
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for the study and three agreed to participate. The reason for the remaining three districts’ 

decision not to participate could be the timing of the survey, i.e., districts could be going 

through a reorganization or educational changes that may require an increased amount of 

the district staff’s time and cause a great deal of stress, or the districts’ climate and the 

perceptions of the district administrators regarding the impact or success of the 1:1 

initiative, impeding their willingness to participate and reveal teacher perceptions. 

Using large and random samples tend to increase the population validity of results 

(Onwuegbuzie, 2000, p. 30). The small sample size of participating schools and teachers 

in this study is considered to make it challenging to generalize findings from this study’s 

small sample size to all teacher perceptions about 1:1 technology initiatives and their 

impact on student achievement of 21st-Century Skills in New Jersey or across the United 

States.  

Another threat to the external validity of the research was ecological validity. 

Ecological validity refers to the degree to which findings from a study can be generalized 

for various settings, conditions, variables, and contexts. Because schools and school 

districts are different from one another with respect to variables such as ethnicity, SES, 

and academic achievement, ecological validity is a threat in most studies (Onwuegbuzie, 

2000, p. 32). This study sought to examine teacher perceptions of the impact of 1:1 

Chromebook initiative on student achievement of 21st-Century Life and Career Skills in 

three public middle schools. All three districts in which the participating middle schools 

were located were in rural New Jersey. Two of the districts were classified by the NJDOE 

as being in DFG “I,” the second-highest of eight groupings, while the DFG of the third 

was “FG,” the fourth-highest of eight groupings. The results of the study may not be 
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independent of the SES, setting, or location in which the research took place, which 

makes generalization across settings challenging. 

Ethical Procedures 

This researcher submitted a proposal for this study to the Centenary University 

Institutional Review Board (IRB). The full review form included the required certificates 

of completion of the web-based training course “Protecting Human Research 

Participants” by the National Institutes of Health (NIH) Office of Extramural Research 

both for this researcher and her Committee Chair (Appendix D: NIH Certificates). The 

IRB form indicated that this research would be conducted anonymously in order to 

protect the identity of the participants. In May 2018, the IRB committee accepted the 

proposal.  Once the IRB approval was obtained, adhering to the guidelines outlined in the 

IRB proposal, this researcher administered surveys anonymously and did not collect any 

personally identifying information on the individual participants at any time during the 

study. 

Survey participants provided the area in which they taught, their number of years 

in the teaching profession, level of professional development, and overall Google 

Classroom/Chromebook skills so that the researcher was able to collect demographic data 

to inform the research questions. To maintain anonymity, participant names and any 

personally identifying information were not collected at any time during the study. 

Consent was received electronically by all participants prior to engaging in the study. The 

survey summarized the purpose, description of the study, foreseeable benefits and risks 

for participation, an anonymity statement, and disclaimers and withdrawal without 
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penalty guidelines. This researcher had procedures in place to protect the data collected 

during the study. 

Summary 

This study was conducted using a quantitative method design. The quantitative 

data for this study were gathered using a Google Forms survey with 23 questions in six 

sections. The survey questions included three open-ended questions. Four questions 

addressing the 21st-Century Life and Career Skills were written by the researcher. For 

these questions, the researcher considered measures of construct validity and reliability. 

The survey was designed to elicit teacher perceptions about 1:1 technology 

initiatives in their districts and these initiatives’ impact on student achievement of 21st-

Century Skills. The focus of this study was the data teachers provided for the survey. The 

open-ended data collected from participants was aimed at developing themes in order to 

enrich the research discussion.  

The researcher distributed a Google Forms survey to teachers in three New Jersey 

public middle schools, serving grades six through eight, with the goal of understanding 

teacher perceptions of the impact of 1:1 Chromebook initiative on student achievement of 

21st-Century Life and Career Skills. All teachers participating in the survey were 

currently employed as public school teachers in New Jersey. The researcher then planned 

to analyze the data collected from the participating teachers to investigate whether 

teachers perceive that the 1:1 initiative has a significant relationship to student 

achievement of 21st-Century Skills. 

Chapter 3 presented the methodology this researcher used for the study. The 

nature of the study, sample of the study, instrumentation, data collection procedures and 
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analysis, and threats to validity were topics of discussion. This study sought to offer data-

based information on teacher perceptions of the impact of 1:1 Chromebook initiative on 

student achievement of 21st-Century Life and Career Skills. Based on the completed data 

analysis, this researcher presents the results in Chapters 4 and 5 of the study. Moreover, 

Chapter 4 shares results of the data, and Chapter 5 focuses on conclusions and 

recommendations based on the data analysis. 
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Chapter 4: Results 

 

The purpose of this study was to examine teacher perceptions of the relationship 

between 1:1 technology (Chromebook) initiative and student achievement of 21st-

Century Life and Career Skills. The research examined teacher perceptions in three 

participating public middle schools in rural New Jersey. This chapter explores the 

hypotheses and analyses of the statistical results of the quantitative study. The variables 

in this study were participating teachers’ years in service and their level of education to 

explore their perceptions of the relationship between 1:1 technology (Chromebook) 

initiative and student achievement of 21st-Century Life and Career Skills. Research study 

results and data analysis are presented in this chapter. 

Data Collection 

The research collected data from all participants as a result of an electronic survey 

completion by using Google Forms as the application platform. A survey instrument 

derived from the original survey “One-to-One Laptops in a High School Environment” 

developed by the Senator George J. Mitchell Scholarship Research Institute (2004) and 

adapted by the researcher with the necessary permissions was used as a data collection 

tool. All participants thoroughly and successfully completed the survey. The electronic 

survey for this research contained 23 questions in six sections. Questions in Sections 1 to 

5 of the Google Forms survey were administered using a multiple-choice or a scale 

format similar to a Likert scale format. General background questions, including 

participants’ area of teaching, years of experience, and educational level, were utilized to 

generate data on the participants. Additional questions helped identify whether the 

participants had access to internet at home, how often they utilized a computer to 
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complete certain tasks, and their level of overall skill with Google Classroom/ 

Chromebook use for instruction before and after the 1:1 initiative. Participants similarly 

answered questions comparing the current frequency of their teaching and collaboration 

practices to what it was before the 1:1 initiative began. Four specific questions focused 

on the participants’ perceptions of student achievement regarding 21st-Century Life and 

Career Skills Career Ready Practices. Correspondingly, the survey included three open-

ended questions in Section 6 to develop themes in order to enrich the research discussion.  

Research Study Participants 

All research study participants were middle school teachers employed in the three 

public school districts located in rural New Jersey. All three participating schools were in 

their first year of a 1:1 Chromebook initiative during the 2017-2018 academic year. The 

survey method was used in this study, and the sample of the study was composed of 81 

public middle school teachers, 59 (72.8%) of whom identified as General Education 

teachers and 22 (27.2%) of whom identified as Special Education teachers. (See Figure 

1.) 

Figure 1. Pie chart showing responses to the question “Please mark one based on your 

assignment.” 
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Research study participants were categorized based on their years of experience in 

teaching. Of the 81 survey participants, 6 participants (7.4%) reported they had been 

teaching for three or fewer years, 7 participants (8.6%) for four to six years, 9 participants 

(11.1%) for seven to nine years, 17 participants (21%) for ten to twelve years, 26 

participants (32.1%) for thirteen to twenty years, and 16 participants (19.8%) for twenty 

or more years. (See Figure 2.) 

 

Figure 2. Bar graph showing responses to the question “How many years have you been 

teaching?” 

 

Research study participants were also categorized based on their education level. 

Of the 81 survey participants, 16 participants (19.8%) reported that they earned a 

Bachelor of Arts (BA) degree, while 22 participants (27.2%) earned a Master of Arts 

(MA) degree. Seven participants (8.6%) reported their education level as MA+15, ten 

participants (12.3%) as MA+30, four participants (4.9%) as MA+45, nine participants 

(11.1%) as MA+60, and 12 participants (14.8%) as MA+75. One participant (1.2%) 
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reported earning a Doctor of Philosophy (PhD) or Doctor of Education (EdD) degree. 

(See Figure 3.) 

Figure 3. Bar graph showing responses to the question related to teachers’ professional 

development level. 

 

Data Analysis 

The purpose of this study was to gain an overall understanding of teacher 

perceptions about 1:1 (Chromebook) technology initiatives and of the initiative’s impact 

on student achievement of 21st-Century Skills. An electronic Google Forms survey, 

derived from the original survey “One-to-One Laptops in a High School Environment” 

developed by the Senator George J. Mitchell Scholarship Research Institute (2004) and 

adapted by the researcher with the necessary permissions (Appendix 3: Permission from 

the Mitchell Institute), was used to collect data in this study with a sample of 81 middle 

school teachers in three participating rural school districts in New Jersey to determine 

whether teachers perceived that the 1:1 (Chromebook) initiative had a significant 
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relationship to student achievement of 21st-Century Skills (Appendix B: Survey 

Instrument). For the analysis of the data, SPSS package 24.0 package was used.  

To fit the purpose of this study, the researcher made the determination to write the 

questions (Q16, Q17, Q18, and Q19, Appendix B: Survey Instrument) to address the 

21st-Century Life and Career Skills, based on the New Jersey State Standards for Career 

Ready Practices (State of New Jersey Department of Education, n.d.). Construct validity 

was considered for the additional questions. Construct validity refers to the extent to 

which a research tool measures the intended construct (Heale & Twycross, 2015). In 

2008, New Jersey became the ninth state to join the leadership initiative Partnership for 

21st Century Skills, a coalition designed to infuse classroom instruction with skills 

students need to be better prepared for the workplace. The construct validity of the 

questions is based on the 21st-Century Life and Career Skills standards, as the 

frameworks for 21st-Century Learning were developed with input from teachers, 

education experts, and business leaders to define and illustrate the skills and knowledge 

students need to succeed in work and life, as well as the support systems necessary for 

21st-century learning outcomes. Targeted skills included creativity and innovation; 

critical thinking and problem solving; communication and collaboration; and information, 

media and technology. They have been reviewed and based on the input of thousands of 

educators and hundreds of schools in the United States and abroad (New Jersey Student 

Learning Standards: 21st Century Life and Careers, 2008, p. 1). 

Additionally, in order to check for the reliability of the questions written by this 

researcher, a survey, comprised of the four questions referring to the 21st-Century Life 

and Career Skills standards, was given to ten teachers at the researcher’s school. Those 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=262&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=260&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=261&Itemid=120
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ten teachers took the survey the first time and then took it a second time two weeks later. 

A Pearson Correlation Coefficient (Pearson’s r) of .996 was found (Appendix E: Table 

for Pearson’s r Correlations). A Pearson Correlation Coefficient is a measure of the 

statistical strength between data. In general, a test-retest correlation of +.80 or greater is 

considered to indicate good reliability, whereas a perfect correlation is 1 (Heale & 

Twycross, 2015). Since the correlation between test and re-test was .996, the correlation 

is considered significant at the .01 level, r = 0.996, n = 10, p = 0.000. (See Table 6.) 

Table 6 

 

Pearson’s r Correlations  

 

Test/Re-test correlation Round 1 Round 2 

Test 

     Round 1 

Pearson correlation 1            .996** 

Sig. (2-tailed)           .000 

N 

 

10 10 

Re-Test 

     Round 2 

Pearson correlation            .996**   1 

Sig. (2-tailed)          .000  

N 10 10 

** Correlation is significant at the 0.01 level (2-tailed). 
 

The results of the survey are shared in this chapter. Descriptive statistics, i.e., 

counts and percentages, help reveal a brief summary of the sample and the initial data for 

the first research question, “How do teachers perceive their districts’ 1:1 technology 

initiative affected their professional practice?” and address the overall opinions of 

teachers about the 1:1 technology (Chromebook) initiative in their schools. 

Next, the researcher conducted several independent sample t tests for the second 

research question to examine whether teachers perceive that the 1:1 initiative has a 

significant relationship to student achievement of 21st-Century Skills in terms of the 

standards CRP1, CRP8, CRP11, and CRP12 based on the New Jersey State Standards for 
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Career Ready Practices. These standards for Career Ready Practices were as follows 

(State of New Jersey Department of Education, n.d.): 

CRP1. Act as a responsible and contributing citizen and employee.  

CRP8. Utilize critical thinking to make sense of problems and persevere in 

solving them. CRP11. Use technology to enhance productivity.  

CRP12. Work productively in teams while using cultural global competence. 

The questions that address a specific 21st-Century Skills standard were grouped 

together. The researcher coded the participants’ responses for the “improve/no 

effect/decline” answers as: improve, +1; no effect, 0; and decline, -1. Then, the numerical 

value of each teacher’s coded responses to the questions pertaining to a certain standard 

were added together to form the teacher’s score for the standard. Each participant had a 

score range of -6 to 6 based on the number of sub-questions for the standard.  

Finally, incorporating the demographic information, significance tests were 

completed to determine values of inferential statistics. Independent samples t tests and 

ANOVAs helped explore the possible impact of demographic factors. Independent 

samples t tests were used to determine whether teacher perceptions of the relationship 

between the 1:1 technology (Chromebook) initiative and student achievement of 21st-

Century Life and Career Skills differed based on years of teaching experience. 

Specifically, the researcher examined whether teachers with 0-12 years of experience 

differ in their perceptions compared to teachers with 13 or more years of experience. A 

one-way ANOVA test was used to examine the relationship between teacher perceptions 

and their highest level of educational attainment (BA vs. MA vs. beyond MA). For all of 
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the inferential analyses, a 0.05 significance level was utilized. Throughout this chapter, 

data are shared to address the research questions.  

Results 

Results of the research study were based on analysis of statistical information 

provided to this researcher on the Google Forms survey from 81 participants. All research 

study participants were middle school teachers employed in the three public school 

districts located in rural New Jersey. All three participating schools were in their first 

year of a 1:1 Chromebook initiative during the 2017-2018 academic year.  

The researcher gathered data through the Google Forms survey to answer the 

research questions of the study. The electronic survey contained 23 questions in six 

sections. Research Question 1 was stated as follows: How do teachers perceive their 

districts’ 1:1 technology initiative affected their professional practice?  

Fifty-nine (72.8%) of the 81 public middle school teachers reported that they were 

employed as General Education teachers, while 22 (27.2%) were employed as Special 

Education teachers. Eighty (98.8%) participants reported having access to the internet at 

home, while one (1.2%) did not. 

Of the 81 survey participants, 6 participants (7.4%) reported they had been 

teaching for three or fewer years, 7 participants (8.6%) for four to six years, 9 participants 

(11.1%) for seven to nine years, 17 participants (21%) for ten to twelve years, 26 

participants (32.1%) for thirteen to twenty years, and 16 participants (19.8%) for twenty 

or more years. Sixteen participants (19.8%) reported that they earned a Bachelor of Arts 

(BA) degree, while 22 participants (27.2%) earned a Master of Arts (MA) degree. Seven 

participants (8.6%) reported their education level as MA+15, ten participants (12.3%) as 
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MA+30, four participants (4.9%) as MA+45, nine participants (11.1%) as MA+60, and 

12 participants (14.8%) as MA+75. One participant (1.2%) reported earning a Doctor of 

Philosophy (PhD) or Doctor of Education (EdD) degree.  

In Section 3 of the research survey, Google Classroom/Chromebook Use for 

Instruction, in order to explore teacher perceptions of how their districts’ 1:1 technology 

initiative affected their practice, teachers were asked to rate their overall skill with 

Google Classroom/Chromebook use for instruction at the time of the survey, and prior to 

the start of the district’s 1:1 initiative. The answer choices were: Novice (e.g., still 

learning to use the device and Google platform); Beginner (e.g., use some apps, access 

the internet); Intermediate (e.g., assign projects, organize information, create your own 

class materials); Advanced (e.g., regularly integrate technology into curriculum, help 

other colleagues); and Expert (e.g., use technology for student assessment, collaboration, 

differentiate lessons using technology). Of the 81 survey participants, while six 

participants (7.4%) reported themselves as Novice prior to their district’s 1:1 initiative, 

this number decreased to 0 (0%) at the time of the survey, after the initiative had been 

implemented for one academic year. In the Beginner category, 23 (24.8%) teachers rated 

themselves as Beginner before the initiative, while only four (4.9%) teachers rated 

themselves Beginner after the initiative. Teachers who reported themselves in the 

Intermediate category remained the same before and after the initiative with a number of 

35 (43.2%) participants. The number of teachers who perceived their overall skill with 

Google Classroom/Chromebook use for instruction as Advanced increased to 33 (40.7%) 

after the initiative, from 13 (16%) users of before the initiative. The number of teachers 
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reporting their overall skills as Expert also increased from four (4.9%) teachers before the 

initiative to nine (11.1%) teachers after the initiative. (See Figures 4 and 5.) 

 
Figure 4. Bar graph showing responses to the question “How would you rate your overall 

skills with the Google Classroom/Chromebook use for instruction prior to the start of the 

district’s one-to-one initiative?” 

 

Figure 5. Bar graph showing responses to the question “How would you rate your overall 

skills with the Google Classroom/Chromebook use for instruction now?” 
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Study participants were asked how often they use a computer (1:1 technology) to 

do various professional tasks. There were five answer choices to this question as follows: 

Never, Less than monthly, Monthly, Weekly, and Daily. Of the 81 participants, 26 

reported using a computer to conduct research for lesson plans or curriculum design on a 

daily basis, 35 on a weekly basis, 15 on a monthly basis, and 5 less than monthly. Thirty 

teachers used a computer to develop instructional materials or presentations daily, 34 

weekly, 14 monthly, and three less than monthly. To produce homework assignments, 25 

teachers reported they use a computer daily, 30 reported weekly, 13 monthly, nine less 

than monthly, and four reported never using a computer for this task. Of the 81 

participating teachers, 31 reported using a computer to assess student work daily, while 

28 used it weekly, ten monthly, nine less than monthly, and three never. Thirty-nine 

participants reported using a computer daily to manage student information, 25 reported 

using it weekly, nine monthly, five less than monthly, and three never. In order to 

communicate with students, 32 teachers used a computer daily, 31 weekly, ten monthly, 

seven less than monthly, and one never used a computer for this task. Sixteen of the 81 

participants used a computer to communicate with parents daily, 44 weekly, 16 monthly, 

and five less than monthly. All participants reported using the computer for this task. 

Fifty participants used a computer to communicate with their colleagues on a daily basis, 

17 on a weekly basis, ten monthly, four less than monthly. All 81 participants used the 

computer to communicate with their colleagues. Eleven participants used a computer 

daily for professional development, 25 used it weekly, 32 monthly, and 13 less than 

monthly. Again, all participants reported using the computer for professional 

development purposes. (See Table 7 and Figure 6.) 
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Table 7 

 

Question Related to the Use of a Computer (One-to-One Technology) to Perform 

Professional Tasks 

 

 

Professional task 

 

Never 

Less than 

monthly 

 

Monthly 

 

Weekly 

 

Daily 

Conduct research for 

lesson plans or 

curriculum design  

0 5 15 35 26 

Develop instructional 

materials or 

presentations  

0 3 14 34 30 

Produce homework 

assignments  

4 9 13 30 25 

Assess student work  3 9 10 28 31 

Manage student 

information  

3 5 9 25 39 

Communicate with 

students  

1 7 10 31 32 

Communicate with 

parents  

0 5 16 44 16 

Communicate with 

colleagues  

0 4 10 17 50 

Professional 

development 

0 13 32 25 11 

 

 
Figure 6. Bar graph showing responses to the question “How often do you use a 

computer (one-to-one technology) to do the following?” 
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Study participants were asked whether they would say various classroom 

practices occur in their classroom less often, about as often, or more often at the time of 

the survey than they did before the 1:1 initiative began. Twenty-four teachers reported 

that students teach other students more often at the time of the survey than they did 

before the 1:1 initiative began, while 50 reported it happened about as often, and seven 

reported less often. For students selecting their own research areas, 29 participants 

reported that it happened more often, 46 about as often, and six less often. Forty-three 

teachers reported students explore a topic on their own more often at the time of the 

survey than they did before the 1:1 initiative began. Thirty-three teachers reported 

students explore a topic on their own about as often, and five less often. Of the 81 

participants, 30 reported students review their own work more often, 40 about as often, 

and eleven less often. Fifty teachers shared that students engage in multiple activities 

during class more often than they did before the 1:1 initiative, 28 said about as often, and 

three less often. When asked whether students do different assignments in one class, 41 

teachers said they do more often, 37 about as often, and three less often than before the 

initiative. Sixty-one teachers reported that a textbook is less often the primary guide, 

while 19 reported it is about as often, and one more often. While 25 teachers said that 

student interests influence lessons more often at the time of the survey than they did 

before the 1:1 initiative began, 51 shared that it happens about as often, and five less 

often than before. In terms of curriculum regularly connecting to other disciplines, 24 

teachers shared that it happens more often, 51 about as often, and six less often than 

before the initiative.  
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Teachers’ perceptions of student engagement before and after the implementation 

of the 1:1 initiative also varied. Forty-two teachers appeared to think that students are 

more often off task, while 21 shared that students are engaged in their work. Twenty-six 

teachers reported students are off task and 51 said they are engaged in their work about as 

often. While 13 teachers appeared to think students are off task less often than before the 

initiative, nine shared that they are less often engaged in their work. Twenty-one teachers 

reported student groups being more inclusive at the time of the survey than they were 

before the 1:1 initiative began, while 54 said they were inclusive about as often, and six 

reported inclusive student groups less often. When asked whether the classroom is more 

democratic with students better managing their behaviors than it was before the initiative, 

18 teachers reported that it is more often, 48 about as often, and 15 less often. (See Table 

8.) 
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Table 8 

 

Question Related to the Frequency of Classroom Practices at the Time of the Survey 

Compared to Before the One-to-One Initiative Began 

 

Classroom practices Less often About as often More often 

Students teach other students 7 50 24 

 

Students select their own research 

areas 

6 46 29 

 

 

Students explore a topic on their 

own 

5 33 43 

 

 

Students review their own work 11 40 30 

 

Students engage in multiple 

activities during class 

3 28 50 

 

 

Students do different assignments 

in one class 

3 37 41 

 

 

A textbook is the primary guide 61 19 1 

 

Student interests influence lessons 5 51 25 

 

Curriculum regularly connects to 

other disciplines 

6 51 24 

 

 

Students are off task 13 26 42 

 

Students are engaged in their work 9 51 21 

 

Student groups are more inclusive 6 54 21 

 

The classroom is more democratic 

with students better managing 

their behaviors 

15 48 18 

 

Respondents were asked about the time they spend on lesson planning. When 

asked about the time they spend planning lessons since their districts’ 1:1 initiative 

began, the majority of the survey participants reported spending about the same amount 

of time planning lessons. Fifty (61.7%) of the 81 teachers reported that they spend about 
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the same amount of time planning lessons at the time of the survey as they did before the 

initiative, while 22 (27.2%) teachers reported spending more time and nine (11.1%) 

reported spending less time planning lessons. (See Table 9 and Figure 7.) 

Table 9 

 

Question Related to the Time Teachers Spend Planning Lessons Since the One-to-One 

Initiative Began 

 

 

Planning lessons 

 

Number of teachers 

Percentage of survey 

participants 

Spend more time planning 

lessons now than before 

  

22 27.2% 

Spend about the same amount 

of time planning lessons 

  

50 61.7% 

Spend less time planning 

lessons now  

9 11.1% 

 

 

Figure 7. Pie chart showing responses to the question “Since the one-to-one initiative 

began, would you say that you:” with response choices pertaining to lesson plans. 

 

Study participants were asked about their professional collaboration with their 

colleagues since the 1:1 initiative began in their districts. While 20 (24.7%) teachers 
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reported working more in groups and collaborating more with their colleagues, ten 

(12.3%) reported working in more isolation, collaborating less with their colleagues. The 

majority of the participants, 51 (63%) teachers, reported they work and collaborate with 

their colleagues the same amount since the 1:1 initiative began in their districts. (See 

Table 10 and Figure 8.) 

Table 10 

 

Question Related to Professional Collaboration 

 

 

Professional collaboration 

 

Number of teachers 

Percentage of survey 

participants 

Work in more isolation, 

collaborating less with your 

colleagues 

  

10 12.3% 

Work and collaborate with your 

colleagues the same amount 

  

51 63% 

Work more in groups and 

collaborate more with your 

colleagues  

20 24.7% 

 

 

Figure 8. Pie chart showing responses to the question “Since the one-to-one initiative 

began, would you say that you:” with response choices pertaining to working in isolation 

or collaboration. 
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Overall, the majority, 47 (58%), of the participating teachers in the study reported 

that the 1:1 initiative helped them to be more efficient, while 29 (35.8%) reported they 

felt neither less nor more efficient. Five (6.2%) participants reported being less efficient 

as a result of the initiative. 

Research Question 2 was stated as follows: Do teachers perceive that the 1:1 

initiative has a significant relationship to student achievement of 21st-Century Skills in 

terms of the following:  

1. Acting as responsible and contributing citizens and employees 

a. Is there a significant difference between the perceptions of teachers in 

the study with 0-12 yrs. of experience and those with 13+ yrs. of the 

relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens? 

b. Is there a significant difference between the perceptions of teachers in 

the study with the education level of BA, MA, or MA+ of the 

relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens? 

2. Utilizing critical thinking to make sense of problems and persevere in solving 

them 

a. Is there a significant difference between the perceptions of teachers in 

the study with 0-12 yrs. of experience and those with 13+ yrs. of the 

relationship of their district’s 1:1 initiative and students utilizing 

critical thinking to make sense of problems and persevere in solving 

them? 
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b. Is there a significant difference between the perceptions of teachers in 

the study with the education level of BA, MA, or MA+ of the 

relationship of their district’s 1:1 initiative and students utilizing 

critical thinking to make sense of problems and persevere in solving 

them? 

3. Using technology to enhance productivity 

a. Is there a significant difference between the perceptions of teachers in 

the study with 0-12 yrs. of experience and those with 13+ yrs. of the 

relationship of their district’s 1:1 initiative and students using 

technology to enhance productivity? 

b. Is there a significant difference between the perceptions of teachers in 

the study with the education level of BA, MA, or MA+ of the 

relationship of their district’s 1:1 initiative and students using 

technology to enhance productivity? 

4. Working productively in teams while using cultural global competence 

a. Is there a significant difference between the perceptions of teachers in 

the study with 0-12 yrs. of experience and those with 13+ yrs. of the 

relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence? 

b. Is there a significant difference between the perceptions of teachers in 

the study with the education level of BA, MA, or MA+ of the 

relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence? 
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Research Hypotheses 

Based on Research Question 2, the hypotheses for this study were: 

 

Null Hypothesis 1 (H01): There is no significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens. 

Alternative Hypothesis 1 (H1): There is a significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens. 

 

Null Hypothesis 2 (H02): There is no significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens. 

Alternative Hypothesis 2 (H2): There is a significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students acting as 

responsible and contributing citizens. 

 

Null Hypothesis 3 (H03): There is no significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 
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13+ yrs. of the relationship of their district’s 1:1 initiative and students utilizing 

critical thinking to make sense of problems and persevere in solving them. 

Alternative Hypothesis 3 (H3): There is a significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students utilizing 

critical thinking to make sense of problems and persevere in solving them. 

 

Null Hypothesis 4 (H04): There is no significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students utilizing critical 

thinking to make sense of problems and persevere in solving them. 

Alternative Hypothesis 4 (H4): There is a significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students utilizing critical 

thinking to make sense of problems and persevere in solving them. 

 

Null Hypothesis 5 (H05): There is no significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students using 

technology to enhance productivity. 

Alternative Hypothesis 5 (H5): There is a significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 
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13+ yrs. of the relationship of their district’s 1:1 initiative and students using 

technology to enhance productivity. 

 

Null Hypothesis 6 (H06): There is no significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students using technology to 

enhance productivity. 

Alternative Hypothesis 6 (H6): There is a significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students using technology to 

enhance productivity. 

 

Null Hypothesis 7 (H07): There is no significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence. 

Alternative Hypothesis 7 (H7): There is a significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 

13+ yrs. of the relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence. 

 

Null Hypothesis 8 (H08): There is no significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 
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of the relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence. 

Alternative Hypothesis 8 (H8): There is a significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ 

of the relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence. 

 

Survey question 16 had six sub-questions to address the first part of Research 

Question 2 and asked the participating teachers about the 21st-century skill of students 

“acting as responsible and contributing citizens and employees.” The null hypothesis 1 

(H01) for this question stated that there is no significant difference between the 

perceptions of teachers in the study with 0-12 yrs. of experience and those with 13+ yrs. 

of the relationship of their district’s 1:1 initiative and students acting as responsible and 

contributing citizens. 

In data analysis, the mean rating for teachers with 0-12 years of experience was 

.9231 with a standard deviation of 3.335 (M = .9231, SD = 3.335). The mean rating for 

teachers with 13+ years of experience was -0.5238 with a standard deviation of 2.899 (M 

= -0.5238, SD = 2.899). A two-tailed independent samples t test yielded the value t = 

2.077 with a p-value of .041, t = 2.077, p = .041. When comparing teachers with 0-12 

years of experience to teachers with 13+ years of experience, there was a significant 

difference in teachers’ perception of student performance related to students acting as 

responsible and contributing citizens and employees (standard CRP1). 
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The p-value is the estimated probability of the null hypothesis being rejected. This 

question had a statistically significant difference with a p-value of .041 (p = .041). The 

results are significant with p < .05. Due to the p-value being smaller than .05, the 

researcher rejected the null hypothesis and accepted the alternative Hypothesis 1 (H1) 

that there is a significant difference between the perceptions of teachers in the study with 

0-12 yrs. of experience and those with 13+ yrs. of the relationship of their district’s 1:1 

initiative and students acting as responsible and contributing citizens. The interpretation 

of the data shows that teachers with 0-12 years of experience (M = .9231, SD = 3.335) 

have significantly higher ratings for students acting as responsible and contributing 

citizens and employees due to their districts’ 1:1 initiative than teachers with 13+ years of 

experience (M = -0.5238, SD = 2.899), t=2.077, p= .041. The results are shown in Tables 

11 and 12. 

Table 11 

 

Group Statistics for Teachers’ Years of Experience 

 
 
 

Years of experience N Mean Std. deviation Std. error mean 
 

Score 
1 39  .92 3.335 .534 

2 42 -.52 2.899 .447 
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Table 12 

 

Independent Samples Test 

 

Variances 

Levene’s 

test for 

equality of 

variances 

 

t-test for equality of means 

F Sig. 

 

t Df 

Sig.  

(2-tailed) 

Mean 

difference 

 

 

 

Std. error 

difference 

95% confidence 

interval of the 

difference 

 
Lower Upper 

 
 

 

Score 

Equal 

variances 

assumed 

1.120 .293  2.088  79 .040 1.447 .693 .067 2.826 

Equal 

variances 

not 

assumed 

  

 2.077 75.549 .041 1.447 .697 .059 2.835 

 

When comparing teachers with education levels of BA, MA, and MA+, a one-

way ANOVA test yielded F = .260 and a p-value of .772 (F = .266, p = .772), which 

indicated that there is no significant difference in teacher perception ratings for teachers 

who have achieved different academic degrees of BA, MA, or MA+. The p-value is 

greater than .05. Due to the p- value being greater than .05, the researcher could not reject 

the null hypothesis. As a result, the interpretation of the data shows that there is no 

significant difference between the perceptions of teachers in the study with the education 

level of BA, MA, or MA+ of the relationship of their districts’ 1:1 initiative and students 

acting as responsible and contributing citizens. The results are shown in Tables 13, 14, 

and 15. 
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Table 13 

 

Analysis of Variance for CRP1—Survey Question 16 (Responsibility) 

 

Teachers’ 

education 

level 

(coded) N Mean 

Std. 

deviation Std. error 

95% confidence 

interval for 

mean 

Minimum Maximum 

Lower 

bound 

Upper 

bound 

1 16 .69 3.478 .869 -1.17 2.54 -6 6 

2 22 .00 3.559 .759 -1.58 1.58 -6 6 

3 43 .07 2.915 .444 -.83 .97 -6 6 

Total 81 .17 3.181 .353 -.53 .88 -6 6 

 

Table 14 

 

Bonferroni—Multiple Comparisons for CRP1—Survey Question 16 (Responsibility) 

 

Comparisons 

based on 

teachers’ 

education level Sum of squares Df Mean square F Sig. 

Between groups  5.352 2 2.676 .260 .772 

Within groups  804.228 78 10.311   

Total  809.580 80    

 

Table 15 

 

Post Hoc Tests—Bonferroni—Multiple Comparisons for CRP1—Survey Question 16 

(Responsibility) 

 

(I) ED level (J) ED level 

Mean 

difference 

(I-J) Std. error Sig. 

95% confidence interval 

Lower bound Upper bound 

1 2 .688 1.055 1.000 -1.89 3.27 

3 .618 0.940 1.000 -1.68 2.92 

2 1 -.688 1.055 1.000 -3.27 1.89 

3 -.070 0.842 1.000 -2.13 1.99 

3 1 -.618 0.940 1.000 -2.92 1.68 

2 .070 0.842 1.000 -1.99 2.13 
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Survey question 17 had six sub-questions to address the second part of Research 

Question 2 and asked the participating teachers about the 21st-century skill of students 

“utilizing critical thinking to make sense of problems and persevere in solving them.” 

The mean rating for teachers with 0-12 years of experience was .9487 with a standard 

deviation of 3.252. The mean rating for teachers with 13+ years of experience was .619 

with a standard deviation of 2.811. A two-tailed independent samples t-test yielded t = 

.486 with a p-value of .628 (M = 0.9487, SD = 3.252), t = 0.486, p= .628. (The results are 

not significant, p > 0.05). When comparing teachers with 0-12 years of experience to 

teachers with 13+ years of experience, there was no significant difference in teachers’ 

perception of student performance related to students utilizing critical thinking to make 

sense of problems and persevere in solving them. Due to the p-value being greater than 

.05, the researcher could not reject the null hypothesis. The interpretation of the data 

shows that there is no significant difference between the perceptions of teachers in the 

study with 0-12 yrs. of experience and those with 13+ yrs. of the relationship of their 

district’s 1:1 initiative and students utilizing critical thinking to make sense of problems 

and persevere in solving them (standard CRP8). The results are shown in Tables 16 and 

17. 

Table 16 

 

Post Hoc Tests Based on Teachers’ Experience Level for CRP8—Survey Question 17 

(Problem Solving) 

 

Years of teaching 

experience (coded) N Mean Std. deviation Std. error mean 
 

Score 
1 39 .95 3.252 .521 

2 42 .62 2.811 .434 

 

 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 86 

 
 

Table 17 

 

Post Hoc Tests–Independent Samples Test Based on Teachers’ Experience Level for 

CRP8—Survey Question 17 (Problem Solving) 

 

Variances 

Levene’s test 

for equality of 

variances 

 

t-test for equality of means 

F Sig. 

 

T Df 

Sig. (2-

tailed) 

Mean 

difference 

Std. error 

difference 

95% confidence 

interval of the 

difference 

 Lower Upper 
 

 

Score 

Equal variances 

assumed 

2.073 .154  .489 79 .626 .330 .674 -1.012 1.671 

Equal variances 

not assumed   
 .486 75.383 .628 .330 .678 -1.020 1.680 

 

When comparing teachers of different education levels, a one-way ANOVA test 

yielded F = .658 and a p-value of .521 (F = .658, p = .521), which indicated that there is 

no significant difference in teacher perception ratings for teachers who have achieved 

different academic degrees (p-value > .05). Due to the p-value being greater than .05, the 

researcher could not reject the null hypothesis. Consequently, there is no significant 

difference between the perceptions of teachers in the study with the education level of 

BA, MA, or MA+ on the relationship of their district’s 1:1 initiative and students 

utilizing critical thinking to make sense of problems and persevere in solving them. The 

results are shown in Tables 18, 19, and 20. 
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Table 18 

 

Post Hoc Tests—Comparisons Based on Teachers’ Experience Level for CRP8—Survey 

Question 17 (Problem Solving) 

 

Teachers’ 

education 

level 

(coded) N Mean 

Std. 

deviation Std. error 

95% confidence 

interval for 

mean 

Minimum Maximum 

Lower 

bound 

Upper 

bound 

1 16 .31 3.535 .884 -1.57 2.20 -6 6 

2 22 .41 3.290 .701 -1.05 1.87 -6 6 

3 43 1.14 2.678 .408 .32 1.96 -6 6 

Total 81 .78 3.017 .335 .11 1.44 -6 6 

 

Table 19 

 

Analysis of Variance for CRP8—Survey Question 17 (Problem Solving) 

 

Group comparisons 

based on teachers’ 

education level Sum of squares df Mean square F Sig. 

Between Groups 12.082 2 6.041 .658 .521 

Within Groups 715.918 78 9.178   

Total 728.000 80    

 

Table 20 

 

Post Hoc Tests–Multiple Comparisons Based on Teachers’ Experience Level for CRP8—

Survey Question 17 (Problem Solving) 

 

(I) Ed level (J) Ed level 

Mean 

difference (I-J) 

Std. 

error Sig. 

95% confidence interval 

Lower bound Upper bound 

1 2 -.097 .995 1.000 -2.53 2.34 

3 -.827 .887 1.000 -3.00 1.34 

2 1 .097 .995 1.000 -2.34 2.53 

3 -.730 .794 1.000 -2.67 1.21 

3 1 .827 .887 1.000 -1.34 3.00 

2 .730 .794 1.000 -1.21 2.67 
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Survey question 18 had six sub-questions to address the second part of Research 

Question 3 and asked the participating teachers about the 21st-century skill of students 

“using technology to enhance productivity.” In data analysis, the mean rating for teachers 

with 0-12 years of experience was 3.00 with a standard deviation of 2.743 (M = 3.00, SD 

= 2.743). The mean rating for teachers with 13+ years of experience was 1.762 with a 

standard deviation of 3.319 (M = 1.762, SD = 3.319). A two-tailed independent samples t 

test yielded a t value of 1.835 with a p-value of .070, t = 1.835, p = .070. The results are 

not significant, with a p value greater than .05. Due to the p-value being greater than .05, 

the researcher could not reject the null hypothesis. The interpretation of the data shows 

that when comparing teachers with 0-12 years of experience to teachers with 13+ years of 

experience, there is no significant difference between their perceptions of the relationship 

of their district’s 1:1 initiative and students using technology to enhance productivity. 

The results are shown in Tables 21 and 22. 

Table 21 

 

Post Hoc Tests—Comparisons Based on Teachers’ Experience Level for CRP11—Survey 

Question 18 (Productivity) 

 

Years of teaching 

experience (coded) N Mean Std. deviation Std. error mean 
 

Score 
1 39 3.00 2.743 .439 

2 42 1.76 3.319 .512 
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Table 22 

 

Post Hoc Test—Independent Samples Test Based on Teachers’ Experience Level for 

CRP11—Survey Question 18 (Productivity) 

 

Variances 

Levene’s test 

for equality 

of variances 

 

t-test for Equality of Means 

F Sig. 

 

t df 

Sig.            

(2-tailed) 

Mean 

difference 

Std. error 

difference 

95% Confidence 

interval of the 

difference 

 
Lower Upper 

 

 

 

 

Score 

Equal 

variances 

assumed  

.944 .334  1.822 79 .072 1.238 .679 -.114 2.591 

Equal 

variances 

not 

assumed 

  

 1.835 77.981 .070 1.238 .675 -.105 2.581 

 

When comparing teachers of different education levels, a one-way ANOVA test 

yielded F = .174 and a p-value of .841, (F = .174, p = .841), which indicated that there is 

no significant difference in teacher perception ratings for teachers who have achieved 

different academic degrees (p-value > .05). Due to the p-value being greater than .05, the 

researcher could not reject the null hypothesis. As a result, there is no significant 

difference between the perceptions of teachers in the study with the education level of 

BA, MA, or MA+ of the relationship of their district’s 1:1 initiative and students using 

technology to enhance productivity. The results are shown in Tables 23, 24, and 25. 
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Table 23 

 

Post Hoc Tests–Comparisons Based on Teachers’ Experience Level for CRP11—Survey 

Question 18 (Productivity) 

 

Teachers’ 

education 

level (coded) N Mean 

Std. 

deviation Std. error 

95% 

confidence 

interval for 

mean 

Minimum Maximum 

Lower 

bound 

Upper 

bound 

1 16 2.75 3.235 .809 1.03 4.47 -6 6 

2 22 2.36 3.048 .650 1.01 3.72 -5 6 

3 43 2.21 3.136 .478 1.24 3.17 -6 6 

Total 81 2.36 3.100 .344 1.67 3.04 -6 6 

 

Table 24 

 

Analysis of Variance for CRP11—Survey Question 18 (Productivity) 

 

Group 

comparisons 

based on 

teachers’ 

education level    Sum of squares Df Mean square F Sig. 

Between groups  3.410 2 1.705 .174 .841 

Within groups  765.207 78 9.810   

Total 768.617 80    
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Table 25 

 

Post Hoc Tests—Multiple Comparisons Based on Teachers’ Experience Level for 

CRP11—Survey Question 18 (Productivity) 

 

(I) Ed level (J) Ed level 

Mean 

difference 

(I-J)    Std. error Sig. 

95% Confidence interval 

Lower bound Upper bound 

1 2 .386 1.029 1.000 -2.13 2.90 

3 .541 .917 1.000 -1.70 2.78 

2 1 -.386 1.029 1.000 -2.90 2.13 

3 .154 .821 1.000 -1.85 2.16 

3 1 -.541 .917 1.000 -2.78 1.70 

2 -.154 .821 1.000 -2.16 1.85 

 

Survey question 19 had six sub-questions to address the second part of Research 

Question 3 and asked the participating teachers about the 21st-century skill of students 

“working productively in teams while using cultural global competence.” When data 

were analyzed, the mean rating for teachers with 0-12 years of experience was 2.1538 

with a standard deviation of 2.824 (M = 2.1538, SD = 2.824). The mean rating for 

teachers with 13+ years of experience was 1.2143 with a standard deviation of 2.824 (M 

= 1.2143, SD = 2.824). A two-tailed independent samples t test yielded t = 1.496 with a 

p-value of .139, t =1.496, p = .139. The results are not significant with a p value greater 

than .05. Due to the p-value being greater than .05, the researcher could not reject the null 

hypothesis. The interpretation of the data shows that there is no significant difference 

between the perceptions of teachers in the study with 0-12 yrs. of experience and those 

with 13+ yrs. of the relationship of their district’s 1:1 initiative and students working 

productively in teams while using cultural global competence. The results are shown in 

Tables 26 and 27. 
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Table 26 

 

Post Hoc Test Comparisons Based on Teachers’ Experience Level for CRP12—Survey 

Question 19 (Teamwork) 

 

Years of teaching 

experience (coded) N Mean Std. deviation Std. error mean 
 

 

Score 

1 39 2.15 2.824 .452 

2 42 1.21 2.824 .436 

 

Table 27 

 

Post Hoc Tests—Independent Samples Test Based on Teachers’ Experience Level for 

CRP12—Survey Question 19 (Teamwork) 

 

Variances 

Levene’s test 

for equality of 

variances 

 

t-test for equality of means 

F Sig. 

 

t Df 

Sig.        

(2-tailed) 

Mean 

difference 

Std. error 

difference 

95% Confidence 

interval of the 

difference 

 Lower Upper 
 

 
 

Score 

Equal 

variances 

assumed 

.039 .844  1.496 79 .139 .940 .628 -.311 2.190 

Equal 

variances 

not assumed 

  

 1.496 78.559 .139 .940 .628 -.311 2.190 

 

When comparing teachers of different education levels, a one-way ANOVA test 

yielded F = .162 and a p-value of .851, (F = .162, p = .851), which indicated that there is 

no significant difference in teacher perception ratings for teachers who have achieved 

different academic degrees (p=value > .05). Due to the p-value being greater than .05, the 

researcher could not reject the null hypothesis. Therefore, the interpretation of the data 

shows that there is no significant difference between the perceptions of teachers in the 

study with the education level of BA, MA, or MA+ of the relationship of their district’s 

1:1 initiative and students working productively in teams while using cultural global 

competence. The results are shown in Tables 28, 29, and 30. 
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Table 28 

 

Post Hoc Tests—Comparisons Based on Teachers’ Experience Level for CRP12—Survey 

Question 19 (Teamwork) 

 

Teachers’ 

education 

level (coded) N Mean 

Std. 

deviation Std. error 

95% confidence 

interval for 

mean 

Minimum Maximum 

Lower 

bound 

Upper 

bound 

1 16 1.31 3.219 .805 -.40 3.03 -5 6 

2 22 1.68 3.107 .662 .30 3.06 -5 6 

3 43 1.79 2.615 .399 .99 2.60 -5 6 

Total 81 1.67 2.846 .316 1.04 2.30 -5 6 

 

Table 29 

 

Analysis of Variance for CRP12—Survey Question 19 (Teamwork) 

 

Group comparisons 

based on teachers’ 

education level    Sum of squares Df Mean square F Sig. 

Between groups 2.673 2 1.337 .162 .851 

Within groups 645.327 78 8.273   

Total 648.000 80    

 

Table 30 

 

Post Hoc Tests—Multiple Comparisons Based on Teachers’ Experience Level for 

CRP12—Survey Question 19 (Teamwork) 

 

(I) Ed level (J) Ed level 

Mean 

difference  

(I-J) Std. Error Sig. 

95% confidence interval 

Lower 

bound Upper bound 

1 2 -.369 .945 1.000 -2.68 1.94 

3 -.478 .842 1.000 -2.54 1.58 

2 1 .369 .945 1.000 -1.94 2.68 

3 -.109 .754 1.000 -1.95 1.74 

3 1   .478 .842 1.000 -1.58 2.54 

2 .109 .754 1.000 -1.74 1.95 
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In Section 5 of the survey, Effects of the 1:1 Technology (Chromebook) Initiative, 

the participants were asked the areas in which the 1:1 technology (Chromebook) initiative 

has had a positive effect. Sixty-six (81.5%) teachers reported a positive effect on student 

computer literacy and 65 (80.2%) on data collection to measure student progress. Forty-

five (55.6%) teachers reported a positive effect on teamwork for teachers, while 43 

(53.1%) reported a positive effect on teamwork for students. Thirty-eight (46.9%) 

teachers reported a positive effect on both student responsibility and student productivity. 

Twenty-five (30.9%) teachers reported a positive effect on student critical thinking skills 

and 17 (21%) on student perseverance in solving daily problems and student awareness 

of cultural differences. The results are shown in Table 31 and Figure 9. 

Table 31 

 

Teacher Perspectives on the Positive Effects of the One-to-One Technology Initiative 

 

 

Area of positive effect 

 

Number of teachers 

Percentage of survey 

participants 

Student responsibility  
  

38 46.9% 

Student computer literacy 
  

66 81.5% 

Student critical thinking skills 
  

25 30.9% 

Student perseverance in solving 

daily problems 
  

17 21% 

Student productivity 
  

38 46.9% 

Teamwork for students 
  

43 53.1% 

Teamwork for teachers 
  

45 55.6% 

Student awareness of cultural 

differences 
  

17 21% 

Data collection to measure student 

progress 

65 80.2% 
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Figure 9. Bar graph showing areas in which one-to-one initiative has had a positive 

effect. 

 

Section 6 of the survey explored teacher opinions on the 1:1 technology 

(Chromebook) initiative in order to gain more insight into teacher perspectives through 

teachers’ responses to three open-ended questions. The open-ended questions asked 

participants whether there were any other effects of the 1:1 technology (Chromebook) 

initiative they wanted to share, as well as for their thoughts on any negative effects of the 

initiative and any recommendations they might have to improve the 1:1 technology 

(Chromebook) initiative for all students. Based on teachers’ answers, a common concern 

was student distractibility and difficulty focusing at times due to the Chromebooks. 

Teachers also reported concerns about students’ social skills, sharing that students appear 

less connected to their immediate environment as students are becoming dependent on 

the use of technology and are getting away from any personal interaction. They would 

rather text each other and look at screens than have conversations with one another. 

Participants’ answers included that when the initiative allows students to use the internet 
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to improve skills after completing classroom assignments and when creative 

apps/extensions are found and utilized to differentiate instruction, the Chromebooks 

enhance student engagement, but when they are simply used as a replacement for what 

could be done with pencil/paper, they are a distraction. Teachers also shared that with the 

1:1 technology, cross-curricular activities became easier to implement in the classroom 

and there is more writing across the curriculum. The technology allows students to easily 

connect to other parts of the world while sitting at their desk, providing them with 

experiences they may not be able to get otherwise, such as a virtual tour or field trip. In 

addition, it was reported that the initiative has been helpful in reaching students when 

either the teacher or the student is absent. 

Summary 

This chapter presented quantitative data for this study. Data gathered from the 

surveys given to middle school teachers employed in the three public school districts 

located in rural New Jersey were organized, analyzed, and interpreted in the findings of 

this study. For the analysis of the data, SPSS package 24.0 was used. All three 

participating schools were in their first year of a 1:1 Chromebook initiative during the 

2017-2018 academic year.  

To fit the purpose of this study, the researcher made the determination to write the 

questions (Q16, Q17, Q18, and Q19, found in Appendix B: Survey Instrument) to address 

the 21st-Century Life and Career Skills, based on the New Jersey State Standards for 

Career Ready Practices (State of New Jersey Department of Education, n.d.). Construct 

validity was based on the 21st-Century Life and Career Skills standards, as the 

frameworks for 21st-Century Learning were developed with input from teachers, 
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education experts, and business leaders to define and illustrate the skills and knowledge 

students need to succeed in work and life, as well as the support systems necessary for 

21st-century learning outcomes for the targeted skills of creativity and innovation; critical 

thinking and problem solving; communication and collaboration; and information, media 

and technology. (New Jersey Student Learning Standards: 21st Century Life and 

Careers, 2008, p. 1). The reliability of the questions written by this researcher was 

measured through the test-retest correlation of a survey comprised of these four 

questions. A Pearson Correlation Coefficient (Pearson’s r) of .996 was found (Appendix 

E: Table for Pearson’s r Correlations). Since the correlation between test and re-test was 

.996, the correlation is considered significant at the .01 level, r = 0.996, n = 10, p = 0.000. 

Overall, 58% (47) of the participating teachers in the study reported the 1:1 

initiative helped them to be more efficient, while 35.8% (29) reported they felt neither 

less nor more efficient. 6.2% (five) of the participants reported being less efficient as a 

result of the initiative. 81.5% (66) of teachers reported a positive effect on student 

computer literacy and 80.2% (65) on data collection to measure student progress. 

The data provided in the 81 surveys returned revealed that when comparing 

teachers with 0-12 years of experience to teachers with 13+ years of experience, there 

was a significant difference in teacher perceptions of student performance related to 

students acting as responsible and contributing citizens and employees. There were no 

other significant results in teacher perceptions when comparing teachers with 0-12 years 

of experience to teachers with 13+ years of experience. 

The data also revealed there was no significant difference between the perceptions 

of teachers in the study with the education level of BA, MA, or MA+ of the relationship 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=262&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=260&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=260&Itemid=120
http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=261&Itemid=120
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of their district’s 1:1 initiative and student achievement of 21st-Century Skills in terms of 

students acting as responsible and contributing citizens and employees, utilizing critical 

thinking to make sense of problems and persevere in solving them, using technology to 

enhance productivity, or working productively in teams while using cultural global 

competence. Since the data on teacher perceptions shows no significant relationship to 

student achievement of 21st-Century Life and Career Skills based on teachers’ education 

level of BA, MA, or MA+ in this study, other factors may be related to how teachers 

perceived the effects of the technology initiative, such as teachers’ age, personal comfort 

level with technology, or the duration of the initiative to yield tangible results. Additional 

discussion of these potential factors will be explored in Chapter 5.  
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Chapter 5: Discussion, Conclusions, and Recommendations 

Today’s changing world necessitates having certain skills for success. Some of 

the skills our students need to gain to meet the demands of the 21st century in changing 

local and global economies are the abilities to sort through an enormous amount of data, 

work with anyone from around the world, and evaluate themselves.  

The purpose of this study was to gain a data-based overall understanding of 

teacher perceptions of the impact of 1:1 Chromebook initiative on student achievement of 

21st-Century Life and Career Skills. While studies support the positive impact of 1:1 

technology programs on increased student skills (Findikoglu & Ilhan, 2016; Niles, 2006; 

Zheng et al., 2014), the advances in educational technology and the updated government 

policy and legislation within the last decade enable more K-12 schools to implement 1:1 

initiatives integrated within their online or blended learning programs, providing each 

student with a computing device to use in school or at home (Keane & Keane, 2017). 

This study researched teacher perceptions of the relationship of 1:1 technology 

(Chromebook) initiative to student achievement of 21st-Century Life and Career Skills 

by using data gathered via a Google Forms survey distributed to teachers in three rural 

New Jersey public middle schools, serving grades six through eight.  

The 21st-Century Life and Career Skills on which the study focused were based 

on the New Jersey State Standards for Career Ready Practices as follows (State of New 

Jersey Department of Education, n.d.): 

CRP1. Act as a responsible and contributing citizen and employee.  

CRP8. Utilize critical thinking to make sense of problems and persevere in 

solving them. CRP11. Use technology to enhance productivity.  
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CRP12. Work productively in teams while using cultural global competence.  

Results of the research study were based on analysis of statistical information 

provided to this researcher on the Google Forms survey from 81 volunteer teacher 

participants in three New Jersey public middle schools (grades six through eight) which 

completed their first year of a 1:1 technology initiative during the 2017-2018 academic 

year. The participants completed the survey anonymously.  

Interpretation of the Findings 

Chapter 4 of the study presented quantitative data for this study. Data gathered 

from the surveys given to middle school teachers, employed in the three public school 

districts, was organized, analyzed, and interpreted. For the analysis of the data, SPSS 

package 24.0 was used.   

The study explored two research questions to better understand teacher 

perceptions of how their districts’ 1:1 technology initiative affected their professional 

practice and whether teachers perceived that the 1:1 initiative had a significant 

relationship to student achievement of 21st-Century Skills. The research questions of the 

study were: 

1. How do teachers perceive their districts’ 1:1 technology initiative affected 

their professional practice?  

2. Do teachers perceive that the 1:1 initiative has a significant relationship to 

student achievement of 21st-Century Skills in terms of the following:  

a. Acting as responsible and contributing citizens and employees 

b. Utilizing critical thinking to make sense of problems and persevere in 

solving them 
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c. Using technology to enhance productivity 

d. Working productively in teams while using cultural global competence 

All three districts in which the participating middle schools were located were in 

rural New Jersey. One of the three districts in the study serves approximately 3,200 

students from grades Pre-K through twelve. Its DFG is “I,” the second-highest of eight 

groupings. The second participating district in the study is a public secondary school 

district, serving approximately 890 students in grades seven through twelve for four of 

the townships of the county in which it is located. It is a rural school district with a DFG 

of “FG,” the fourth-highest of eight groupings. The third district in the study is also a 

rural public school district that serves approximately 2,300 students in Pre-K through 

eighth grade in four school buildings. The district is classified by the New Jersey 

Department of Education as being in DFG “I.”  

All three participating schools were in their first year of a 1:1 Chromebook 

initiative during the 2017-2018 academic year. The research collected data from all 

participants by means of an electronic survey completion using Google Forms as the 

application platform. The data collected were confidential and anonymous. No personally 

identifiable information was collected during the survey submission.   

A survey instrument derived from the original survey “One-to-One Laptops in a 

High School Environment” developed by the Senator George J. Mitchell Scholarship 

Research Institute (2004) was used as a data collection tool. The Mitchell Institute’s 

original survey was used in the One-to-One Laptops in a High School Environment Final 

Report for the Piscataquis Community High School Study from February 2004, along 

with other studies (Fiorillo, 2016). The researcher modified the survey with permission 

https://en.wikipedia.org/wiki/State_school
https://en.wikipedia.org/wiki/School_district
https://en.wikipedia.org/wiki/Eighth_grade
https://en.wikipedia.org/wiki/New_Jersey_Department_of_Education
https://en.wikipedia.org/wiki/New_Jersey_Department_of_Education
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from the Mitchell Institute in order to fit this research study (Appendix C: Permission 

from the Mitchell Institute). Construct validity for the 21st-Century Life and Career 

Skills questions this researcher wrote was ensured based on the 21st-Century Life and 

Career Skills standards’ framework developed with input from teachers, education 

experts, and business leaders to define and illustrate the skills and knowledge students 

need to succeed in work and life, as well as the support systems necessary for 21st-

century learning outcomes for these targeted skills (New Jersey Student Learning 

Standards: 21st Century Life and Careers, 2008, p. 1). In checking for reliability, a 

Pearson Correlation Coefficient (Pearson’s r) of .996 for a test-retest of the same four 

questions with 10 participating teachers at the researcher’s school implied the correlation 

to be considered significant at the .01 level, r = 0.996, n = 10, p = 0.000. 

All participants thoroughly and successfully completed the survey. The electronic 

survey for the research contained 23 questions in six 6 sections. Questions in Sections 1 

to 5 of the Google Forms survey were administered using a multiple-choice or a scale 

format similar to a Likert scale format. General background questions, including 

participants’ area of teaching, years of experience, and educational level, were utilized to 

generate data on the participants. Additional questions helped identify whether the 

participants had access to internet at home, how often they utilized a computer to 

complete certain tasks, and their level of overall skill with Google 

Classroom/Chromebook use for instruction before and after the 1:1 initiative. Participants 

similarly answered questions comparing the current frequency of their teaching and 

collaboration practices to the frequency of their teaching and collaboration practices 

before the 1:1 initiative began. Four specific questions focused on the participants’ 
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perceptions of student achievement regarding 21st-Century Life and Career Skills Career 

Ready Practices. Correspondingly, the survey included three open-ended questions in 

Section 6 to develop themes in order to enrich the research discussion. The open-ended 

questions elicited teacher opinions on other effects of the 1:1 Chromebook technology 

they would like to share, whether they think the initiative has had any negative effects, 

and additional recommendations to improve the 1:1 Chromebook initiative for all 

students. Survey questions were grouped to analyze the data (See Table 1.) 

The education level of the survey participants varied, from a Bachelor of Arts 

(BA) degree, to a Doctor of Philosophy (PhD) or Doctor of Education (EdD) degree, as 

did the participants’ years of service in teaching. The majority (72.8%) of the 81 

respondents self-reported as General Education teachers, whereas the rest (27.2%) were 

Special Education teachers. All but one participant reported having access to the internet 

at home. 

While examining the first research question, “How do teachers perceive their 

districts’ 1:1 technology initiative affected their practice,” teachers participating in the 

study were asked to self-evaluate their overall skill with Google Classroom/Chromebook 

use for instruction at the time of the survey in addition to prior to the start of the 1:1 

initiative. The survey coincided with the end of the first year of the initiative. One 

important theme that emerged in the participants’ replies was increased skills in all skill 

levels with Google Classroom/Chromebook use for instruction. Six teachers self-reported 

to be at the Novice level, which is the lowest skill level, prior to the start of the 1:1 

initiative; however, the number of self-reported Novice teachers decreased to zero at the 

time of the survey. This seems to reflect the findings of other studies which report 
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positive effects and increased student and teacher skills in technology as a result of 1:1 

programs (Bebell & Kay, 2010; Fiorillo, 2016; Lewis, 2015).  

When asked about the time they spend planning lessons and their professional 

collaboration with colleagues since their districts’ 1:1 initiative began, the majority of the 

survey participants reported spending about the same amount of time planning lessons 

and collaborating with their colleagues since the 1:1 initiative began. In addition, all 

participants reported using the computer for professional development purposes. Even 

though the level of professional development may change from one school district to 

another, with each new initiative, a certain level of professional development can be 

expected to take place. The increase in teachers’ self-reported skill levels with Google 

Classroom/Chromebook after the implementation of the 1:1 technology initiative could 

be a result of increased exposure to technology on a daily basis along with their districts’ 

professional development offerings. 

Furthermore, the majority of the participating teachers reported that the 1:1 

initiative helped them to be more efficient, as well as that it had a positive effect on 

student computer literacy and data collection to measure student progress. The results of 

the study imply similarities with a recent study by Sauers and McLeod (2018) who 

surveyed teachers from 110 schools in Iowa to compare 1:1 schools to non-1:1 schools 

with similar characteristics. Their findings indicated that implementing a 1:1 program 

appears to have a statistically significant impact on teacher behaviors regarding 

technology integration and competency.  

Study participants were asked whether they would say various classroom 

practices occur in their classroom less often, about as often, or more often at the time of 
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the survey than they did before the 1:1 initiative began. Based on their self-reporting, the 

results of the study revealed that the majority of the teachers perceived that students 

select their own research, review their own work and teach other students about as often 

at the time of the survey than they did before the 1:1 initiative began. On the other hand, 

the majority of the teachers reported students explore a topic on their own, do different 

assignments in one class and engage in multiple activities during class more often than 

they did before the 1:1 initiative. While participants did not appear to perceive student 

interests influence lessons more often as a result of the 1:1 initiative, or the curriculum 

regularly connecting to other disciplines, they widely reported that a textbook is less 

often the primary guide in their lessons.  

Teachers’ perceptions of student engagement before and after the implementation 

of the 1:1 initiative also varied. While more than half of the participants appeared to 

perceive that students were more often off task, the majority said they are engaged in 

their work about as often. Student groups were reported to be inclusive with about the 

same frequency before the 1:1 initiative began and at the time of the survey. The majority 

of the teachers reported that the classroom was democratic, with students managing their 

behaviors with about the same frequency before the 1:1 initiative and at the time of the 

survey.  

The open-ended questions asked participants whether there were any other effects 

of the 1:1 technology (Chromebook) initiative they wanted to share, as well as for their 

thoughts on any negative effects of the initiative and any recommendations they might 

have to improve the 1:1 technology (Chromebook) initiative for all students. Based on 

teachers’ answers, a common concern was student distractibility and difficulty focusing 
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at times due to the Chromebooks. Teachers also reported concerns about students’ social 

skills, sharing that students appear less connected to their immediate environment as 

students are becoming dependent on the use of technology and are getting away from any 

personal interaction. They would rather text each other and look at screens than have 

conversations with one another. Participants’ answers included that even though the 

initiative allows students to use the internet to improve skills after completing classroom 

assignments and when creative apps/extensions are found and utilized to differentiate 

instruction, the Chromebooks enhance student engagement, but when they are simply 

used as a replacement for what could be done with pencil/paper, they are a distraction. 

Teachers also shared that with the 1:1 technology, cross-curricular activities became 

easier to implement in the classroom and there is more writing across the curriculum. The 

technology allows students to easily connect to other parts of the world while sitting at 

their desk, providing them with experiences they may not be able to get otherwise, such 

as a virtual tour or field trip. In addition, it was reported that the initiative has been 

helpful in reaching students when either the teacher or the student is absent. Teachers’ 

self-reported perceptions in this study while examining the first research question reveal 

mixed attitudes. These results are similar to the findings of a study by Luo and Murray 

(2018) aimed at understanding teachers’ attitudes towards the middle school’s 1:1 policy 

and students’ frequent use of always-on and connected technology, as well as their 

concerns about middle school students’ capabilities of using mobile devices and 

technologies in 1:1 environments. The study concluded that teachers typically embraced 

student use of connected technology provided by the school along with personal, 

connected mobile devices in a 1:1 environment. Nevertheless, teachers were also aware 
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of possible drawbacks and implemented various strategies to balance the use of these 

devices for productive classroom learning, as opposed to student engagement of personal 

activity unrelated to the learning through their devices. Luo and Murray share that 

teachers’ mixed attitudes seen in their study is consistent with findings in prior literature 

and stress the crucial role of teacher guidance in any type of 1:1 initiatives or blended 

learning environments. Without teachers’ instructional guidance and support, middle 

school students are likely to indulge in non-academic activities due to their inability to 

engage in self-directed and self-motivated learning (Luo & Murray, 2018, p. 110).  

Even though there are studies supporting the positive impact of 1:1 technology 

programs on increased student skills, such as student achievement, student engagement, 

and students’ research skills (Bebell & Kay, 2010; Findikoglu & Ilhan, 2016; Fiorillo, 

2016; Korucu & Cakir, 2018; Niles, 2006; Sauers & McLeod, 2018; Zheng et al., 2014), 

more in-depth studies are needed to further identify what works and what does not with 

1:1 laptop programs. As Zheng points out, “Just putting a laptop before a student doesn’t 

really help them with anything” (“Does learning improve when every student gets a 

laptop?,” 2016, p. 1). Some studies support middle school students’ increased 

engagement levels at the beginning of a 1:1 initiative; however, as the novelty of the 

devices diminished over time, so did the students’ engagement levels. Other studies 

found students spent increased amounts of time using the devices inappropriately during 

instructional time, reporting off-task behaviors (Harper & Milman, 2016, p. 136). When 

there are supports, such as technical support and professional development, along with 

the implementation of the initiative aligning with the curriculum, schools can expect to 

see improved educational outcomes. 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 108 

 
 

While examining the second research question of whether teachers perceive that 

the 1:1 initiative has a significant relationship to student achievement of 21st-Century 

Skills, the data provided in the 81 surveys returned revealed that when comparing 

teachers with 0-12 years of experience to teachers with 13+ years of experience, there 

was a significant difference in teacher perceptions of student performance related to 

students acting as responsible and contributing citizens and employees. There were no 

other significant results in teacher perceptions when comparing teachers with 0-12 years 

of experience to teachers with 13+ years of experience. The results may imply a common 

assumption in education that new generations of teachers may have been more exposed to 

technology either growing up or in their recent teacher training programs, and as a result 

are more attuned to the changes that technology initiatives generate in terms of student 

skills. However, there are differing views on this, as research from non-1:1 settings as 

well as observations across the pilot 1:1 settings suggest this assumption is only 

somewhat true. While in general the younger generation of teachers used computers 

extensively to research lesson plans and communicate with colleagues, teachers’ age was 

mostly unrelated to use of technology for instructional purposes with students in class. It 

took a few years for newly hired teachers to regularly use technology as a dominant 

instructional tool and with their students (Bebell & Kay, 2010, p.51). In addition, in 

Harper and Milman’s (2016) literature review, data in studies examining challenges to 

integration showed that teachers’ personal comfort with technology did not directly 

translate into comfort with implementing technology in their classroom instruction (p. 

137). 
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While examining the second research question of whether teachers perceive that 

the 1:1 initiative has a significant relationship to student achievement of 21st-Century 

Skills, the data also revealed there was no significant difference between the perceptions 

of teachers in the study with the education level of BA, MA, or MA+ of the relationship 

of their district’s 1:1 initiative and student achievement of 21st-Century Skills in terms of 

students acting as responsible and contributing citizens and employees, utilizing critical 

thinking to make sense of problems and persevere in solving them, using technology to 

enhance productivity, or working productively in teams while using cultural global 

competence.  

When considering teacher perceptions, it is important to note that new initiatives 

bring an added level of responsibility to the teachers who are charged with the daily 

implementation of the technology. For some, having 1:1 Chromebooks for instruction 

might translate into classroom management issues that require added preparation or an 

adjustment in the way they teach. Bebell and Kay (2010) asserted that teachers’ beliefs 

and experiences are varied regarding 1:1 initiatives; while a small group of teachers may 

be reluctant to changing what they see as their tried and true effective educational 

practices, there is an overwhelming feeling of acceptance and optimism for implementing 

new technology over the past decade. 

In their international literature review of 1:1 computing in schools, which 

reviewed 145 studies, Islam and Grönlund (2016) found that 1:1 initiatives in schools are 

generally motivated based on the constructivist learning theory which supports the use of 

computing technology in education and aims for active student engagement in order to 

prepare students for life and work in the digital environment of the 21st century. There is 
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much evidence that suggests that 1:1 initiatives enhance students’ academic engagement 

and motivation, quality of work, independent learning skills, and collaboration (Islam & 

Grönlund, 2016, p. 212).  

This study utilized Vygotsky’s social development theory as its framework. 

Vygotsky (1978) considers learning as transformation. While humans use tools to change 

the world, they transform themselves through tool use. According to Vygotsky, social 

interaction plays an essential role in the process of cognitive development. Vygotsky, a 

social constructivist, asserts that learning involves others because it is social in nature and 

happens as a result of interaction between learners and their social environment with 

media presence. All human activity is governed by tools, and new tools modify an 

activity when they are integrated in a learning environment. Cultural tools may exist as 

physical tools, such as a computer or a book, and as psychological tools, such as language 

and ideas. Humans form the cultural tools by way of communication, which is done with 

the help of symbols, such as books, computers, signs, pictures, or music, to communicate 

ideas, feelings, thoughts, and information. In the end, by way of sharing the tools with 

one another in social interaction, children develop their knowledge about the world. 

Based on Vygotsky’s theory, a learning environment in which students play an active role 

in learning is ideal. The teacher acts as a guide rather than a lecturer and helps facilitate 

meaning construction in students by collaborating with them. As a result, learning 

becomes a shared experience for the students and teacher (Vygotsky, 1962, 1978). 

Students’ learning environment, including opportunities for inquiry, peer collaboration, 

curriculum and materials, play a role in supporting the attainment of transferable 21st-

Century Skills. Consequently, technology can be a powerful tool to transform student 
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learning, promoting independence, improving collaboration among peers, and providing 

accessibility in learning for all students.  

Another interpretation could be the difficulty of gauging how the 1:1 technology 

initiatives impact the learning environment and student outcomes in a year after 

implementation. There is no question that the technology provides new opportunities to 

students and teachers in their learning environment; however, in addition to 

understanding the effects of the initiative, living through and working with the challenges 

of a change may take a longer time.  

Limitations of the Study 

This researcher recognizes several limitations that could put the internal and 

external validity of this study at risk. This study may not be generalizable to all areas of 

education. Therefore, making generalizations based on the findings of this study alone 

should be approached with caution, in particular as a result of the following: 

1. The study was limited to middle school teachers whose schools had completed 

their first academic year implementing the 1:1 Chromebook initiative at the 

end of the 2017-2018 school year. If the criterion for the timeline of the 

initiative had been removed, the results of the study may have been different 

based on participating teachers’ perspectives as this researcher acknowledges 

school reform takes longer than a year and consistency and stability are 

essential attributes contributing to the implementation of long-lasting change 

in education (Desimone, 2002). 

2. The survey was based on self-reporting, which could have resulted in biased 

answers. 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 112 

 
 

3. The survey collected answers from teachers in three participating public 

schools in rural New Jersey. In addition, participation in the study was 

voluntary, which may have led to a decreased number of participants. The 

small sample size is a limitation, as it could reduce the validity of the results.  

Recommendations 

Based on the findings of this study, the researcher recommends further research 

on the effects of 1:1 technology in education. This study has certain limitations. First, the 

data collection, which was based on convenience sampling design, may have reduced the 

generalizability of the results. Next, the sample size was small; larger samples may be 

used in the future for research exploring teacher perceptions on the relationship of 1:1 

technology (Chromebook) initiative to student achievement of 21st-Century Life and 

Career Skills. The survey participation for this study was limited to teachers at the middle 

school level. Furthermore, all participants were employed in public schools located in 

rural New Jersey. Possibly increasing the sample to include teachers from the high school 

level could provide for a deeper understanding with more information across grade 

levels. Also, this research study did not disaggregate data based on teachers’ content 

areas. It would be of great interest to the researcher to gather data from a larger and more 

balanced sample size which may better lend itself to further disaggregation of the 

collected data to compare the perceptions of general and special education teachers. The 

research regarding districts that have implemented 1:1 initiatives is scarce. Further 

research in this area is key to unveil how technology initiatives would benefit different 

student groups. Many students with special needs utilize technology as a learning tool as 

identified in their Individual Education Plans (IEPs) and 504s. This information could 
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provide insight to school districts and policy makers regarding the implementation of new 

initiatives and effectiveness of different types of technology to meet the needs of diverse 

learners.  

In their literature review, Harper and Milman (2016) share studies that indicate 

that schools struggling with achievement gaps related to ability or SES could benefit from 

1:1 programs; however, it is also recommended that researchers move away from 

investigating the impacts of 1:1 programs on student achievement and instead focus on 

contextual factors regarding planning, design, development, implementation, and 

evaluation of 1:1 programs, particularly those that promote their use in effective, 

engaging, efficient ways in order to explore how, why, and under what conditions student 

achievement will occur (Harper & Milman, 2016). As a result, this researcher 

recommends further research on districts which have implemented the 1:1 technology 

initiative, with varied geographic locations and DFGs based on SES, as it might provide 

different results. In addition, in light of the ongoing national discussion and various forms 

of private and public school choice programs offered in all 50 states, it would be 

intriguing to expand the study to compare teacher perceptions in public school versus 

other school choices, such as charters, magnets, and private schools.  

Similarly, the researcher suggests conducting a correlational study to research the 

perceptions of district administration regarding the 1:1 technology initiative and its 

relationship to student achievement of 21st-Century Life and Career Skills. One-to-one 

technology initiatives are different than other initiatives as they involve a system-wide 

implementation of technology, which, in turn highlights the role of school leaders for the 

process (Sauers & McLeod, 2018, p. 907). Future studies which take into consideration 
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the perceptions of district administration would allow a researcher to determine whether 

teacher and administrator perceptions align with one another and provide useful data for 

any future implementation of technology initiatives and related professional development 

and curricula.   

Finally, by design, survey research does not reveal the possible reasons for the 

way participants respond. Therefore, further research is needed to explain and clarify 

possible underlying reasons for data collected in this study. Even though the open-ended 

questions provided emerging themes such as the need for focused professional 

development on the use of technology, age-appropriate and specific curricula addressing 

21st-Century Life and Career Skills across all content areas, access to technology in the 

students’ home, and timely maintenance and upgrade of the existing technology, adding 

in elements of a mixed-method study, such as focus groups and interviews may allow the 

researcher to gather more information regarding rationales behind the reported teacher 

perceptions. This research could provide school districts with the tools to better plan for 

the implementation of future technology initiatives and inform their decisions on the 

types of technology that would be the most beneficial. 

Implications 

The results of this research study may have implications on policy and decision 

making for school districts looking to implement technology initiatives. The perceptions 

of teachers who have experienced a full year of the 1:1 technology initiative in their 

districts could assist in providing a quantitative understanding of the expectations, 

professional development, and curricular needs which would have an impact on student 

learning. Moreover, the findings of the study may change the way initiatives are 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 115 

 
 

implemented at state and district levels, taking into consideration teacher perceptions 

along with what students need to know and be able to do in order to meet the challenges 

of today’s global economy and be successful in their future careers.  

Advances in the learning sciences have improved the understanding of how 

people learn and have shed light on which personal and contextual factors most impact 

their success. Research and experience have increased the understanding of what people 

need to know and the skills and competencies they need to gain for success in life and 

work in the 21st century. Through pre-service teacher preparation programs and 

professional learning, educators are gaining experience and confidence in using 

technology to achieve learning outcomes. Technology has enabled a better design of 

physical learning spaces to accommodate new and expanded relationships among 

learners, teachers, peers, and mentors (U.S. Department of Education, Office of 

Educational Technology, n.d., NETP 2). The research data revealed there was no 

significant difference between the perceptions of teachers in the study with the education 

level of BA, MA, or MA+ of the relationship of their district’s 1:1 initiative and student 

achievement of 21st-Century Skills in terms of students acting as responsible and 

contributing citizens and employees, utilizing critical thinking to make sense of problems 

and persevere in solving them, using technology to enhance productivity, or working 

productively in teams while using cultural global competence. This researcher wonders 

whether this could be a result of the professional learning for the implementation of the 

initiative in the participants’ districts. 

The term “digital native” refers to the post-millennial generation naturally 

familiar with the technological culture in which they are born. Although many people 
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consider digital technology as a part of reality in 21st century, people who grow up with 

digital technology are more comfortable with it (Prensky, 2011). The research data 

revealed that when comparing teachers with 0-12 years of experience to teachers with 

13+ years of experience, there was a significant difference in teacher perceptions of 

student performance related to students acting as responsible and contributing citizens 

and employees. There were no other significant results in teacher perceptions when 

comparing teachers with 0-12 years of experience to teachers with 13+ years of 

experience. This researcher, again, wonders whether the “digital native” understanding 

has had any effect on the perceptions of the teachers with 0-12 years of experience. 

Moreover, it would be intriguing to know how any pre-service teacher preparation 

programs and professional learning experiences of these two groups, teachers with 0-12 

years and 13+ years of experience, may have shaped their perceptions.  

Considering that the present nature of education is one of accountability, the 

results of the study also may be of interest to all administrators and educators seeking to 

implement initiatives and improve student outcomes within their districts. Using 

technology in education can lead to innovation in education. Technology facilitates the 

teaching of content to students, while innovation enables teaching practices where 

curriculum-related levels of instruction are enhanced through technology or 

technologically enhanced materials, techniques, and equipment (Findikoglu & Ilhan, 

2016, p. 2578). While higher expectations and clearly defined standards would provide 

greater control of accountability systems on a state level, an effective accountability 

system must be holistic on a district level for any innovation to be successful. A 1:1 

technology initiative affects everyone, and implementing it successfully would benefit all 
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stakeholders in the learning community. The findings from this study could prove 

beneficial to school districts in furthering the discussion with all stakeholders when they 

are developing plans for future initiatives.   

Conclusion 

21st-Century Skills can be defined as knowledge that can be transferred or applied 

in new situations. This transferable knowledge includes both content knowledge in a 

domain and procedural knowledge of how, why, and when to apply this knowledge to 

answer questions and solve problems (Hilton et al., 2012, Chapter 2). 21st-Century Life 

and Career Skills enable students to make informed decisions that prepare them to engage 

as active citizens in a dynamic global society and to successfully meet the challenges and 

opportunities of the 21st-century global workplace (State of New Jersey Department of 

Education, n.d.).  

Today’s students are growing up in the digital age, preferring to learn with digital 

tools to which they have access on a personal level (Prensky, 2011). On the other hand, 

regardless of their comfort and skill level with technology, students still need guidance so 

that they can use the tools of technology with purpose and learn the skills to become 

well-informed, independent decision makers in using technology wisely.  

Technology can help support and advance relationships between educators and 

students, bring fresh perspectives to learning and collaboration, help close equity and 

accessibility gaps, and adapt learning experiences to meet the needs of all learners. In 

order to fully benefit from technology in education, students, teachers, parents, school 

leaders, researchers, policymakers, funders, technology developers, community members, 
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and organizations must work collaboratively (U.S. Department of Education, Office of 

Educational Technology, n.d., p. 1). 

The purpose of this study was to gain an overall data-based understanding of 

teacher perceptions on how their districts’ 1:1 technology initiative affected their 

professional practice and the impact of the initiative on student achievement of 21st-

Century Life and Career Skills. The 21st-Century Life and Career Skills on which the 

study focused were: acting as responsible and contributing citizens and employees, 

utilizing critical thinking to make sense of problems and persevere in solving them, using 

technology to enhance productivity, and working productively in teams while using 

cultural global competence (State of New Jersey Department of Education, n.d.). 

The data suggested that overall, the 1:1 initiative helped the majority of the 

participating teachers in the study to be more efficient, had a positive effect on data 

collection to measure student progress, and helped improve student computer literacy.  

The data also revealed that when comparing teachers with 0-12 years of 

experience to teachers with 13+ years of experience, there was a significant difference in 

teacher perceptions of student performance related to students acting as responsible and 

contributing citizens and employees. There were no other significant results in teacher 

perceptions when comparing teachers with 0-12 years of experience to teachers with 13+ 

years of experience. Furthermore, there was no significant difference between the 

perceptions of teachers in the study with the education level of BA, MA, or MA+ of the 

relationship of their district’s 1:1 initiative and student achievement of 21st-Century 

Skills in terms of students acting as responsible and contributing citizens and employees, 

utilizing critical thinking to make sense of problems and persevere in solving them, using 
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technology to enhance productivity, or working productively in teams while using 

cultural global competence. Conducting additional research was suggested, as it may be 

possible to find different results with a larger sample size and by disaggregating the data 

in different ways.  

This study adds to the body of existing research on 1:1 initiatives and provides 

educational leaders with insights based on quantitative data regarding teacher perceptions 

while planning to implement initiatives for technology integration and curriculum 

development within their districts. The findings could also help to start a dialogue 

regarding technology implementation with a focus on assessing professional development 

needs and looking for ways to create increased opportunities for teachers to collaborate 

with their colleagues to improve student outcomes. 
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Appendix A: Introductory E-Mail to Administrators 

Dear Building Administrator:                                                                        

This letter is an invitation to consider allowing your teaching staff to participate in 

a research study I am conducting as part of my Doctoral degree in the Department of 

Education at Centenary University under the supervision of Dr. Alyce Hunter. I would 

like to provide you with more information about this research study and what your staff’s 

involvement would entail if you decide to allow them to participate. 

My doctoral dissertation will explore teacher perceptions on the relationship of 

one-to-one technology (Chromebook) initiative with student achievement of 21st Century 

Life and Career Skills by using data gathered via a Google Forms survey distributed to 

teachers in New Jersey public middle schools, serving grades six through eight. The 

objective of the study is a data based understanding of teacher perceptions on student 

achievement of 21st Century Life and Career Skills, such as acting as responsible and 

contributing citizens and employees, utilizing critical thinking to make sense of problems 

and persevere in solving them, using technology to enhance productivity, and working 

productively in team while using cultural global competence as a result of their district’s 

one-to-one technology (Chromebook) initiative. Existing research supports that increased 

student and teacher skills are positively impacted with one-to-one technology programs. 

Skills such as information literacy and global awareness, critical thinking and problem 

solving have always been a part of human development. This study is needed to 

understand the relationship of one-to-one technology (Chromebook) use on student 

achievement of 21st Century Skills from a teachers’ point of view. It could potentially 
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add to the existing body of research on the topic and identify areas of need which could 

inform curriculum development related to technology use.  

Participation in this study is completely voluntary. It will involve an online survey 

approximately 10 minutes in length and utilize Google Forms. Participants may decide to 

withdraw from this study at any time without any negative consequences by advising the 

researcher. All responses collected will remain anonymous. 

If you have any questions regarding this study, or would like additional 

information to assist you in reaching a decision about giving your staff the opportunity to 

participate, please contact me at 973-729-3151 x 321 or via e-mail at 

maffiag@centenaryuniversity.edu or gulay.maffia@sparta.org. You may also contact my 

dissertation committee chair, Dr. Alyce Hunter by e-mail at 

huntera@centenaryuniversity.edu. 

 

Thank you very much for your consideration. 

 

Sincerely, 

 Gulay Maffia, M.S., M.A., LDT-C 

Nationally Certified Educational Diagnostician 

Sparta Middle School 

973-729-3151 

 

 

 

mailto:maffiag@centenaryuniversity.edu
mailto:gulay.maffia@sparta.org
mailto:huntera@centenaryuniversity.edu
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Google Forms Survey  

I've invited you to fill out a form: This is a survey of teacher's for Gulay's 

dissertation study. Thank you for your time. 

Survey of Teachers  

Survey instrument for a study of teacher perceptions on the relationship of one-to-

one technology (Chromebook) initiative to student achievement of 21st Century Life and 

Career Skills.  

For the purpose of this study, participation is anonymous, and all information is kept 

strictly confidential. 

 

Description: Survey instrument for a study of teacher perceptions on the 

relationship of one-to-one technology (Chromebook) initiative to student achievement of 

21st Century Life and Career Skills.  

For the purpose of this study, participation is anonymous, and all information is 

kept strictly confidential.  

 

Dear Colleague, 

My doctoral dissertation will explore teacher perceptions on the relationship of 

one-to-one technology (Chromebook) initiative to student achievement of 21st Century 

Life and Career Skills by using data gathered via a Google Forms survey distributed to 

teachers in New Jersey public middle schools, serving grades six through eight.  

The objective of the study is a data based understanding of teacher perceptions on 

student achievement of 21st Century Life and Career Skills, such as acting as responsible 

https://docs.google.com/forms/d/e/1FAIpQLSf33w2I9l56jSN6JHpdv5yBDwtqjKQ9tPw2n3gahC3jWDX9oQ/viewform?c=0&w=1&usp=mail_form_link
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and contributing citizens and employees, utilizing critical thinking to make sense of 

problems and persevere in solving them, using technology to enhance productivity, and 

working productively in team while using cultural global competence as a result of their 

district’s one-to-one technology (Chromebook) initiative. Existing research supports that 

increased student and teacher skills are positively impacted with one-to-one technology 

programs. Skills such as information literacy and global awareness, critical thinking and 

problem solving have always been a part of human development. This study is needed to 

understand the relationship of one-to-one technology (Chromebook) use on student 

achievement of 21st Century Skills from a teachers’ point of view. It could potentially 

add to the existing body of research on the topic and identify areas of need which could 

inform curriculum development related to technology use.  

Participation in this study is completely voluntary. It will involve an online survey 

approximately 10 minutes in length and utilize Google Forms. Participants may decide to 

withdraw from this study at any time without any negative consequences by advising the 

researcher. All responses collected will remain anonymous. 

If you have any questions regarding this study or would like additional 

information to assist you in reaching a decision about giving your staff the opportunity to 

participate, please contact me at 973-729-3151 x 321 or via e-mail at 

maffiag@centenaryuniversity.edu or gulay.maffia@sparta.org. You may also contact my 

dissertation committee chair, Dr. Alyce Hunter by e-mail at 

huntera@centenaryuniversity.edu. 

 

Thank you very much for your consideration. 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 133 

 
 

 

Sincerely, 

Gulay Maffia, M.S., M.A., LDT-C 

Nationally Certified Educational Diagnostician 

Sparta Middle School 

973-729-3151 
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Appendix B: Survey Instrument 
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Appendix C: Permission from the Mitchell Institute 
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Appendix D: NIH Certificates 

 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 146 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



ONE-TO-ONE TECHNOLOGY AND STUDENT ACHIEVEMENT 147 

 
 

Appendix E: Table for Pearson’s r Correlations 

 

Test/Re-test correlation Round 1 Round 2 

Test 

     Round 1 

Pearson correlation 1            .996** 

Sig. (2-tailed)           .000 

N 

 

10 10 

Re-Test 

     Round 2 

Pearson correlation            .996** 1 

Sig. (2-tailed)          .000  

N 10 10 

** Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


