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The feeling of ownership is a topic of research that has not been addressed as a 

component in the integration of technology in the K-12 classroom. The effectiveness of this 

abstract concept in relationship to digital computing is important in the evaluation of one-to-one 

initiatives in education.  This paper reports findings of a research study conducted using a new 

ownership survey instrument I developed, the Laptop Usage Inventory (LUI). Also administered 

during the study was the Student Attitude Survey given in a pretest/posttest design. The 

instruments were administered to seventh and eighth grade students in a north Texas middle 

school in the 2007-2008 school year. The methodology used to evaluate the Laptop Usage 

Inventory consisted of Cronbach’s alpha and various scaling methods. LUI scale scores were 

correlated with the results of the Student Attitude Survey to compare students' attitudes toward 

school before and after using a laptop computer for the school year. Implications for laptop 

initiatives and for the classroom are discussed and a future research agenda is presented. 
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CHAPTER 1 

INTRODUCTION 

“This laptop is part of my brain. Why would I leave it behind in a computer lab?” This 

student quote from a school district in the state of Washington was the emphasis of a 2006 

presentation at the Texas Association of School Boards conference given by Milton Chen, 

executive director of the George Lucas Foundation (personal communication, October 15, 2006; 

Buckingham, 2007). One specific student phrased it another way, "We have technology in our 

blood” (Vasquez, 2004). These quotes illustrate the attitude of the Millennial Generation, our 

current 3rd-12th grade students. They also exemplify the student perspective of the research 

presented in this paper: the ownership issue surrounding digital computing. Are educational 

leaders and teachers prepared to teach this generation? Will the perception of ownership in 

laptop computers have an effect on the Millennial Generation? Seymour Papert, a futurist in 

educational technology, observed in 1996, "Everywhere, with few exceptions, I see the same 

gleam in their eyes, the same desire to appropriate this thing. And more than wanting it, they 

seem to know that in a deep way it already belongs to them” (p.1).  

 The Millennials, born between 1977 and 1998, exude characteristics such as self-

confidence, optimism, diversification, and technical expertise (Thiefoldt & Scheef, 2004). They 

find a varied media landscape to be empowering instead of confusing. They spend 27 hours per 

week on the Internet, which is more time than they spend watching television, compared to an 

average of 15 minutes per week on the Internet at school (Miners & Pascopella, 2007; Levin & 

Arafeh, 2002). They often lead the way with new technology, which is a source of pride.  New 

media are important to them not just for what they can do with the devices, but because they are 

theirs. In describing a life without the Internet, Millennials use adjectives such as barren, lonely, 
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slow, and frustrating. They also add that the loss of the Internet would leave them “out of 

control, with their wings clipped and their hands bound” (Yahoo & Carat Interactive, 2003, p. 

24). Other statistics show the extent that technology is important to our current students. In 2000, 

more than 73% of children between the ages of 12 and 17 were online in the USA, growing to 

87% in 2005 (Lenhart, Madden, & Hitlin, 2005), then growing to 93% in 2007 (Lenhart, 2007).  

If educators are to differentiate instruction so that all students have an equal opportunity to learn, 

we must keep these characteristics in mind. According to John Bailey (2003), a former Director 

of the Office of Educational Technology for the U.S. Department of Education, “Today’s school 

should be concerned about two areas of ‘rapidly evolving needs:’  1) students - because of their 

exposure and use of technology, and 2)  21st century society – because of the new skills needed 

to be competitive in today’s economy” (p. 13). 

To say that education has not caught up with the 21st century is a vast understatement.  

According to Rod Paige, former U.S. Secretary of Education, "Education is the only business 

still debating the usefulness of technology.  Schools remain unchanged for the most part, despite 

numerous reforms and increased investments in computers and networks. The way we organize 

schools and provide instruction is essentially the same as it was when our Founding Fathers went 

to school. Put another way, we still educate our students based on an agricultural timetable, in an 

industrial setting, but tell students they live in a digital age” (United States Department of 

Education, 2006, n.p.). Schools that do not recognize the fact that computers are no longer the 

wave of the future, but are the present necessities, are already far behind. Computers, 

technology, and the Internet have changed, not only the way we do business, but indeed, even the 

way we think. A major theme that emerged from a NetDay survey in 2003 is that students are not 

just using technology differently today but are approaching their daily activities differently 
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because of technology (United States Department of Education, 2006). 

 Whether we like it or not, computers are the equipment for business, for communication, 

for entertainment, for research, and for transportation. If computers failed to work at this point, 

most of the world would be unable to do business and would, thus, experience chaos and 

confusion. Yet in education, we are debating and researching whether computers make a 

difference in the classroom, whether every child should be equipped with textbooks, paper, and 

pencil, and perhaps their own computer. What does the education world really need to know 

about technology to embrace it as worthwhile and even advantageous? Should they learn every 

new program or try each new tool that is advertised to make a difference, or should the known 

characteristics of the technological tools play a major part in determining those that are the most 

advantageous to use in an educational setting? 

This study will show that research and the analysis of research will prove or disprove a 

relationship between the characteristic of ownership and students’ attitudes toward school. It will 

also recognize that many technologies have been used improperly by untrained, sometimes 

unwilling, and usually, poorly supported teaching staff. Research indicates that where the 

training and support of teachers improve their feelings of control and ownership, computers 

become a valuable asset to the classroom, and constructivist pedagogy becomes more pervasive 

(Windschitl & Sahl, 2002; Cunningham, 2003; Thomas, Enloe, & Newell, 2005). Brain research 

(Kelley, 2008; Davis, 2004; Sprenger, 2002; Corbin, 2008; Caine, Caine, McClintik, & Klimek, 

2005; Smilkstein, 2003) will also provide a background to explore the question: If ownership is 

important, how does it affect emotions and student achievement? The remainder of the paper is 

structured as follows:  chapter two will describe previous research on the impact of  

characteristics involved in one-to-one laptop programs; chapter three will introduce the database 
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used in this study, the identification of variables, and the empirical models employed; chapter 

four presents the results of the current study in terms of attitude toward learning in a one-to-one 

computer availability atmosphere; and chapter five will summarize and reflect on the application 

to the classroom, its importance to the field of education, and suggested topics for future study. 

This research agenda looks for answers to the ownership question by using two surveys. 

First the Digital Device Ownership Survey (hereafter known as the Laptop Usage Inventory), 

was developed by the author to help answer questions concerning the educational importance of 

the perception of ownership of a laptop computer. Secondly, the Student Attitude Survey, a six 

item survey extracted by the author from the Computer Attitude Questionnaire (Knezek, 

Christensen, Myashita, & Ropp), was used in conjunction with the LUI to discover whether a 

relationship between attitude toward school and ownership of the laptop computer exists along 

with implications for the classroom. 

Statement of the Problem 
 

The problem for which this research study was designed was to determine the importance 

of middle school students’ perception of ownership of a laptop computer and whether a 

relationship exists between students’ feelings of ownership of the laptop computer and the 

students’ attitudes toward school and learning. 

Significance of the Study 
 

It is not enough for educational institutions to invest in ubiquitous computing, in the 

sense that computers are available at school during the school day. Students need and want to be 

able to use computers at home to complete the projects started at school. Beside the fact that 

many students cannot afford an updated computer for home, there are also too many variables in 

computer platforms, hardware, and software to expect students to have the necessary components 
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to complete the assignments from school in their home environment. So how does an educational 

institution address this problem in an equitable manner? Many schools have begun initiatives to 

put the technology in the hands of the students, in the form of a laptop, handheld device, or tablet 

PC. This solution not only allows students the opportunity to complete projects started during the 

school day, but also encourages feelings of ownership in the technology or digital device 

(Barrios, 2004; Thomas, et al., 2005; Muir et al., 2006). A working definition of perceived 

ownership for this dissertation will be that the student will have possession of the laptop, have an 

emotional attachment, and acknowledge it as their own, thus allowing them to use the laptop as 

needed and defined by their own values, desires, choices, goals, and actions. (Davidson, Seaton, 

& Simpson, 1994; Gee, 2003). Even though the students in this laptop initiative do not own the 

laptop in the legal sense, they do acknowledge it as their own for a certain time period, in this 

case an academic year. Is it important that students feel ownership in their laptop computer or is 

ubiquitous computing, as defined by Peter Albion,  just as good as having a laptop for each 

student to use? Albion states, “the educational need is not to have a computer in the hands of 

every student, but for students to be able to access appropriate processing power, software and 

data as required” (Muir et al, 2006, p. 4370). 

According to current research, ownership is a characteristic that influences student 

attitudes toward school (Thomas et al., 2005; Joseph, 2006). This study is designed to prove that 

a relationship exists between the students’ attitudes toward school and learning and their feelings 

of ownership in the laptop computer assigned to them. 

Limitations of the Study 

The surveys used in this study were administered by school personnel in a mid-sized 

middle school in north Texas. The researcher had no control over how the surveys were given or 
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who administered them to the students. The investigator also had no input into the actual use of 

the laptop computers by students or faculty, the length of time for repairs, or the amount of 

money charged for the use of the laptops. A delimiting factor by the researcher was the choice to 

use multiple grades in the study (both seventh and eighth grades were used) for comparing 

students' attitudes at the different levels. The findings in this study are limited to the sample used 

and may or may not be applied to other situations outside of the sample studied. 

Research Questions 

1) What are middle school students’ attitudes toward school? 

2) Is the perception of ownership of a laptop computer important to them? 

3) Is there a relationship between students' attitudes toward school and the perception of 

ownership of their laptop computer? 

Research Hypotheses 

Seventh Grade 

1) Attitude toward school at the time of the pretest, as measured by the Student Attitude 

Survey, will not be significantly (p < .05) associated with the perception of ownership of 

a laptop computer, as measured by the Laptop Usage Inventory. 

2) Attitude toward school at the time of the posttest, as measured by the Student Attitude 

Survey, will be significantly (p < .05) associated with the perception of ownership of a 

laptop computer, as measured by the Laptop Usage Inventory. 

3) Change in attitude toward school, as measured by the difference between pretest and 

posttest scores of the Student Attitude Survey, will be significantly (p < .05) associated 

with the perception of ownership of the laptop computer, as measured by the Laptop 

Usage Inventory administered at the time of posttest. 
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Eighth Grade 

1) Attitude toward school at the time of the pretest, as measured by the Student Attitude 

Survey, will be significantly (p < .05) associated with the perception of ownership of a 

laptop computer, as measured by the Laptop Usage Inventory. 

2) Attitude toward school at the time of the posttest, as measured by the Student Attitude 

Survey, will be significantly (p < .05) associated with the perception of ownership of the 

laptop computer, as measured by the Laptop Usage Inventory. 

3) Change in attitude toward school, as measured by the difference between pretest and 

posttest scores of the Student Attitude Survey, will be significantly (p <.05) associated 

with the perception of ownership of the laptop computer, as measured by the Laptop 

Usage Inventory administered at the time of posttest. 

Note:  Seventh grade Hypothesis 1 differs from the eighth grade Hypothesis 1 because the eighth 

graders used the laptops the year before, so they were expected to have an attitude toward school 

more significantly associated to the perception of ownership of a laptop computer. 
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CHAPTER 2 
 

REVIEW OF RELATED LITERATURE 
 

Ubiquitous Computing 
 

How can a 21st century school arise from the educational rubble left in the transition 

away from one-room school houses built to educate industrial factory workers? How can schools 

accomplish the seemingly impossible tasks set for them by state and federal mandates? How can 

teachers differentiate instruction for every learning style and ability, while teaching students a 

very broad curriculum that is tested using state and federal standards? One of the answers could 

be in the technology now available. According to the Metiri Group (2002), "Technology has 

three major implications for learning. First, it facilitates more engaged, relevant, meaningful, and 

personalized learning that can and does lead to higher academic achievement. Secondly, 

technology enables more informed decision-making using timely, meaningful data to 

continuously improve teaching and learning. Third, and possibly most importantly, technology 

causes changes in society that require a rethinking of what it means to be educated." How then 

do educators need to address the issue of technology in the classroom so that learning goals are 

met? 

One of the main initiatives being researched currently is the idea of ubiquitous computing 

(Zucker, 2004; Apple Computers, 2005; Pea & Maldonado, 2006). According to Webster's 

Dictionary (Webster's New World Dictionary, 1996), ubiquitous is defined to be "present, or 

seeming to be present, everywhere at the same time." But in the majority of schools, ubiquitous 

computing is far from the norm. 

Despite the many ways in which computers can be distributed within schools, some 
observers theorize that the disjuncture between the dramatic increase in the presence of 
computers in schools and relatively stagnant student use results, in part, because student 
to computer ratios have not yet reached a stage at which the technology is pervasive or 
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ubiquitous.(Bull, Bull, Garofolo, & Harris, 2002; Papert, 1996; Rockman et al, 1998, as 
cited in Russell, Bebell, & Higgins, 2004, p. 314) 
 
Ubiquitous computing can play a major role in solving the educational dilemma facing 

modern schools.  It can help teachers accomplish the mandates handed them by state and federal 

governments by allowing teachers to individualize instruction. It can also create an atmosphere 

conducive to learning for the 21st century student, students who not only use technology 

differently today but approach their lives differently because of the technology. As expressed by 

Dr. Mark Edwards, former superintendent of Henrico County public schools, which housed one 

of the first large scale laptop programs in the United States, "The future is now. Our children 

can't wait" (United States Department of Education, 2006, n.p.). Access to technology allows 

them to have access to a world that is not confined to the four walls of a building--"a classroom 

without walls or limitations for pursuing information" (Apple Learning Interchange, 2007).   

Providing students with 1:1 computing began almost twenty years ago in Melbourne, 

Australia, when the Methodist Ladies College required all incoming students in grades 5 through 

12 to purchase a Toshiba laptop (Stager, 1998). The current push toward widespread computing 

in education really took off in 1996 with the Anytime, Anywhere Learning program in this 

country (Rockman, 2003). As explained in the Digital Disconnect by Douglas and Arafeh, 

(2004), almost every public school has access to the Internet, but it is business as usual in most 

of them. Computers are still found in computer rooms, rather than being a central part of the 

learning experience, and Internet-savvy students are frustrated. As stated in the Apple Learning 

Interchange 2007 Research, success today, not only requires mastery of the three R's, but it also 

requires new talents- "a body of skills and knowledge referred to as 21st century skills." 

However, educators seem to be turning a deaf ear to those needs because technology is not 

giving them the results on standardized tests they want (Warschauer, 2006; Rockman, 2003). 
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They are forgetting that technology is going to go on without their permission, and students will 

continue to learn to use it for their own purposes. Bull et al. (2002) stated, "Ubiquitous 

computing is inevitable and is sometimes termed an era of pervasive computing."  

In the literature, there are three unique ways to attempt to attain ubiquitous computing in 

public schools:  1) having enough computing devices available, so that when a lesson needs 

technology, access is not a problem, 2) assigning personal computing devices to individuals for 

long-term use only at school, or 3) assigning devices for long-term  use at home and at school 

(usually for one year) (Vahey & Crawford, 2002; Apple Computers, 2005; Russell et al., 2004). 

There are school districts that approach the problem of access by using "COWS" (computers on 

wheels) (Harris, 2005), portable multimedia centers, computer labs, and even kiosks. Other 

districts assign computers to students for their personal use at school, while the third option gives 

students ownership of the personal computing device for a school year, both at school and home 

(Pea & Maldonado, 2006; U. S. Department of Education, 2006). According to Vahey and 

Crawford (2002), 24/7 access to computers can help create the 21st century learner the public 

expects and the world needs. Summarizing their findings, they found that ubiquitous, 24/7 access 

makes it possible for students to access a wider array of resources in support of their learning, to 

communicate with peers and teachers, and to become fluent in their use of 21st century 

technological tools. Being able to take computers home further extends students' access, helps 

them keep their work organized, and makes the computer a more personal device.   

One commonality between the different options is that the students are able to use 

technology while learning. The major difference in the three treatments of one-to-one computing 

is in the ownership of the device. Does the ownership characteristic make a difference in how 

students learn with technology? Russell et al. (2004) predicted portable wireless computers will 
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be widespread in schools before the end of the decade. They assert the challenge is to begin 

planning now for the best uses of this widespread computing phenomenon. Other sources state 

that the isolated "computer rooms" are being shifted to one-to-one access that allows a true 

integration of technology with learning, which students may find more engaging and motivating 

for learning (Nicholls, 2007). Pea (2003) characterized 1:1 computing as "an essential 'first 

transformation' for realizing the potential of computing to support learning and educational 

processes" (p. 428).  

The remaining sections of this literature review strive to answer some of the questions 

asked in one-to-one initiatives, such as: 1) Which strategy is the "best" method for integrating 

ubiquitous computing into schools, and 2) Why does this integration method create a better 

learning experience for students? These questions relate to this study because improving 

students' attitudes toward school and learning is one of the goals in finding the best method of 

technology integration. 

The Ownership Characteristic 
 

In order for us to know "best practices" when using technology, we must investigate the 

characteristics that make technology innovations work in any educational setting. There are a 

few well-researched characteristics that are essential in making any technology a "best practice." 

These characteristics include:  

1) Portability (Demb, Erickson, & Hawkins-Wilding, 2004; Noyes & Garland, 2006; 

Windschitl & Sahl, 2002),  

2) Access (Demb et al., 2004; Penuel et al., 2002; Rockman, 2003), and  

3) Just-in-time learning (Metiri Group, 2002; Warschauer, 2006).   

These characteristics will be addressed in a later section of this document.  
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An additional characteristic that warrants more research and the one to which this paper 

is dedicated is that of perceived ownership. The perception of ownership does not require a 

monetary exchange, but can be an abstract feeling or appreciation for an object of value 

(Webster's Dictionary, 1996). A discussion of social distance theory can clarify this concept. 

Used in studies of ethnicity, class, gender, and other relations, social distance is measured most 

often according to the Bogardus Social Distance Scale (Ethington, 1997). The measurement of 

"distance" as applied to human relations is an attempt to "reduce to measurable terms the grades 

and degrees of understanding and intimacy which characterize personal and social relations 

generally" (Ethington, n.p.). A study by Norris and Lumsden (1984) used a modified social 

distance scale to measure the distance teachers feel toward computers. They found that teachers 

(as measured in 1984) were more accepting of computers when perceived to be at a distance. If a 

scale were developed for the current study, the perception of ownership would tend to be rated 

highest when the laptop computer was available 24/7 and students could use it for personal 

interests. The score would decrease as the laptop became more limited in its personal use or 

availability. 

A working definition of ownership for this dissertation will be that the student will have 

possession of the laptop, have an emotional attachment to the device, and acknowledge it as their 

own, thus allowing them to use the laptop as needed and defined by their own values, desires, 

choices, goals, and actions. (Davidson, Seaton, & Simpson, 1994; Gee, 2003). This research 

study will explore the emotional characteristic of ownership in one-to-one technology use and 

attempt to connect this characteristic to its importance in student attitudes, which in turn 

connects to student engagement, and finally to student achievement. A quote from David 

Buckingham (2007) addresses the crux of the ownership issue, "Perhaps the most significant 
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issue, however, is that the use of technology is often mandated from the top down: it is a decision 

made by administrators or other outsiders that is then imposed upon the teaching profession." 

Even though this comment addresses teacher ownership of the use of technology, the same can 

be said of the student ownership issue. A different way to look at the same concept is that 

"salesmanship does not foster ownership. If something is sold that is not really wanted, it may 

distort the allocation of energies, at best becoming an investment with very significant 

opportunity costs" (Lopes & Theisohn, 2003). Ownership can happen in an instant or it can be 

developed over time, but the feeling cannot be forced onto another person; it comes from within. 

Nicholas Negroponte, the director of Massachusetts Institute of Technology Media Lab, recently 

made the comment, "With laptops, the children become authors of their own ideas." (quoted in 

Lopez, 2008). The key words in this quote are "their own," which is illustrative of the learner-

centered classroom. Based on constructivist theories, the learner-centered classroom has become 

one of the "educational trends" in recent years. This research study explores perceived ownership 

and its relationship to learning and attitude toward school. In preparation, a pilot test of the 

survey instrument, The Laptop Usage Inventory, revealed three constructs of ownership: 

personal use, academic use at home, and academic use at school.  

The first construct, personal use of a laptop computer, should include employing the 

laptop for personal wants and needs, as well as personalizing the environment of the computer. 

Personalization is evidence that the object is important and meaningful to life, as well as 

learning. In The Coolest School in America, Thomas et al. (2005) showed the students that they 

were important and trusted by allowing them to personalize their work area in the building. With 

computers, personalization of equipment should include changing backgrounds and interface 

details. This would not corrupt or cause problems with regard to the school's requirements of 
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consistency among the laptops (Heynderickx, 2005), and would fulfill part of the definition of 

ownership-addressing the students' values, desires, and choices. Personal use can also apply to 

the individualization of assignments to meet student's learning needs and styles. (This will be 

further discussed in a future section.)  

We would assume that the constructs of academic use of the laptop computers, whether at 

home or at school, would be logically a part of the perceived ownership of laptop computers. 

Yet, in the classroom, there are many reasons that some teachers do not take advantage of 

technology. Therefore, their students do not use laptops for the academic purposes intended 

(Windschitl & Sahl, 2002; Buckingham, 2007, U.S. Department of Education, 2006). In The 

Laptop Alternative (Demb et al., 2004), students' perceptions of the quality of the faculty 

utilization of the technology for teaching had a direct impact on whether they thought the 

computer was essential to their own learning. In other words, the teacher did not make the 

technology important to the classroom or lesson taught, so the students did not use the 

technology for academic pursuits either. But if students use their laptops in the classroom and 

then are allowed to take them home, they are more likely to use the laptops for academic 

purposes at home (Apple Computers, 2005; Baek & Freehling, 2007). "Thus, it appears that 

students who were provided with permanent access to a laptop in school not only use computers 

more frequently in the classroom, but also use computers at home for school related purposes 

more frequently than students in the shared laptop classrooms" (Russell et al., 2004). 

Through further research, a fourth construct was discovered to be critical to ownership: 

the variable of control. As previously stated, the Millennial Generation often lead the way with 

technology and take great pride in "new media" because they feel that the devices are "theirs."  

In other words, they already feel that they have ownership in these newer technologies. These 
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technologies, including the Internet, give them a sense of control and independence (Yahoo & 

Carat Interactive, 2003). Not only do they feel ownership in the technologies, but the 

technologies lead to feelings of ownership in their learning because they have more control.  

Because the use of a laptop required teachers to think about instruction differently and students 

began to assume more control of their learning (Windschitl & Sahl, 2002), the teaching 

methodologies used in the laptop classrooms changed (discussed in the upcoming section on the 

learner-centered classroom). According to Armitage and Wilson (2004), ownership for learning 

involves three interacting components:  personal value, feeling of control, and taking 

responsibility. Another source, Milner-Bolotin (2001), related student ownership to learning 

environments that allow students higher control over their learning by allowing them to choose 

topics of investigation that  are more relevant for them and allowing them to be more responsible 

for their learning. Thomas, Enloe and Newell (2005) eloquently stated, "What we all knew or felt 

intuitively was that incorporating the elements of choice, projects, and computers would build 

student ownership of their own education" (p. 19). 

In addition, there are numerous other benefits of technology ownership. Pride, 

engagement, and enthusiasm about their assignments are some examples. As Dr. Tina Barrios, 

supervisor of instructional technology in Florida's Manatee County School District, said,  

The kids who've been using the Apple notebooks have really bought into what they're 
doing.  Because they've taken ownership of their learning, they realize its importance and 
take pride in every assignment they turn in now.  We wondered if the novelty of the 
notebooks would ever wear off.  But as time goes on, the kids definitely are becoming 
more engaged, and they're so much more excited about learning. (Apple Learning 
Interchange, n.d.). 
 

 Another benefit of ownership in the technology is that students gain self-confidence in 

themselves and become problem solvers, no matter their age. At Clearview Avenue Elementary, 

one of the schools in the Manatee County School District mentioned previously, the students 
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learned to be problem solvers after taking "ownership and pride" in their computers (Barrios, 

2004). A quote from Thomas et al. (2005) stated,  

It is the same sense of ownership a student must feel when they accomplish the whole 
curriculum, meet all the project credits needed, and create products that are unique and 
creative. 'I did it, I can do more, I will accomplish what I set out to accomplish.' This is 
the kind of ownership that creates self-efficacy and confidence (p. 27).  
 

Responsibility and the development of long-term capacity, which is the ability of people, 

institutions and societies to perform functions, solve problems, and set and achieve objectives, 

are additional benefits of ownership. (Thomas et al., 2005; Rockman 2003; Lopes & Thiesohn, 

2003).  

A point of view to the contrary, Peter Albion states in Muir et al., (2006) that the 

possession of specific hardware is not what matters, but the access of information as required. 

"It's not about laptops, it's about empowerment." But much empowerment comes from a sense of 

ownership. In The Coolest School in America, students owned and organized their workstations 

so that they had total ownership, which empowered them (Thomas et al., 2005), and when 

referring to students as stakeholders in the education process that had thus far excluded them, 

Roberto Joseph (2006), an assistant professor in the Curriculum and Teaching Department at 

Hofstra University, relayed the message that students' voices must be heard in order to feel 

ownership of their own education.  

The students also begin to feel empowered when working with teachers and 

administrators to create systemic change in education (Cook-Sather, 2002). When speaking of 

laptop initiatives, I could not say it more succinctly than Saul Rockman (2003, p.25), "It's one of 

the most compelling school-change interventions we have seen in decades, but it isn't about 

laptops-it's about what students do when they have full-time access to powerful tools, the same 

tools found in offices and on the desks of professionals in all fields." Ownership is not just about 



 17

the hardware, but in the creation of a new world for the laptop user. Students feel ownership of 

the laptop, but they also feel ownership in the resources brought to them through its use. It gives 

them freedom to explore the world outside their locality; it gives them independence to research 

answers to their questions; it gives them an advantage in creating the world they want to live in. 

So how do we assess the importance of the perception of ownership to a laptop 

computer? A survey instrument entitled The Laptop Usage Inventory, developed by the 

researcher, is designed to gather data from students to ascertain the answers to this complex 

question. Because this study attempts to gather information about the perception of ownership 

and how it correlates to students' attitudes toward school, the same survey questions might be 

applied to other personal computing devices.  

Successful Technology Integration 
 

There have been many successful technology initiatives in the past decade and there are 

common benefits and characteristics that affect that success. This section addresses both the 

characteristics that make technology integration successful and the benefits a successful initiative 

brings to the school and community. The primary initiatives used in this research employ laptop 

computers, and though the same characteristics and benefits can be attributed to other 

technologies, that research is beyond the scope of this paper. The number of laptop initiatives 

alone creates a vast amount of evidence concerning the characteristics and benefits of ubiquitous 

technology integration. Recent estimates include more than 1,000 schools utilizing some type of 

laptop program, with at least one in every six school districts in the U.S. having a laptop program 

in one or more schools (Windschitl & Sahl, 2002; Rockman 2004). The most successful of these 

schools allow students to take their laptops home, offering students 24-hour access to technology 

and an abundance of information (Mouza, 2006). A study by Fuchs and Woessmann (2005) 
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revealed that, "holding all other influences constant, the performance of students with Internet 

access at home is statistically significantly better in math and reading than the performance of 

students without Internet access at home. Finally, students that have educational software at 

home perform statistically significantly better in math [than those without the software]." Even 

though this may not be a result directly involving laptop computers, the one-to-one initiatives 

make the Internet an attainable option for students who might otherwise be left behind (Bull et 

al., 2002; Rockman, 2003; Gulek & Dimirtas, 2005).  

Conversely, as Hu (2007) reports, there are some schools that have given up on their 

laptop program because test scores have not shown a difference between schools with laptops 

and schools without. According to many researchers, standardized test scores should not be the 

only measurement tool used for laptop programs, just as they should not be the only tool used to 

measure students' overall success (Russell & Higgins, 2003; Warschauer, 2006). 

Accessibility is one of the most researched characteristics of successful technology 

integration. In the last ten years, adequate access has changed its meaning from having a single 

computer in each classroom to a true technology target for schools as "one student per Internet-

connected computer" (CEO Forum, 1997). It is not an option, but by its very definition, a 

necessity; without access there can be no technology integration. It also should not start and stop 

at school, but to truly make a difference, access must be round the clock. Vahey and Crawford 

(2002) stated that being able to take computers home not only expands students' access, but 

facilitates students in keeping their work organized, and makes the computer a more "personal" 

device"  (Apple Computers, 2005, June). Another interesting analysis by John Page, (2007), a 

software designer and author, compared the number of minutes a student had access to a teacher 

per day (approximately forty minutes shared with 25 classmates) to the number of minutes the 
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student has access to Internet resources, which would be 100% of the student's time given a 

laptop that could be carried home. "That is 20X better," stated Page, (n.p.). Students who have 

access to computers and the Internet at home have characteristics not necessarily found in other 

students, such as:   

1) They visualize themselves as being successful;  

2) They have better attitudes and self-concepts; 

3) They are more motivated through learning tasks; 

4) They use a computer more often for academic purposes; 

5) They have the use of more than 4 times the resources; and 

6) They encounter unique learning situations.  

(Tsikalas, Gross, & Stock, 2002; Baek & Freeling, 2007; Muir, Knezek, & Christensen, 2004; 

Russell et al., 2004; Gulek & Demirtas, 2005). Twenty-four hour access also encourages equity 

among students concerning technology that closes the digital divide-a discrepancy in access to 

technology resources (defined in Roblyer, 2006), especially those from low socioeconomic 

homes (Metiri Group, 2002; Rockman, 2003; Heynderickx, 2005), special needs children 

(Russell et al., 2004), and children from large families (Holloway & Valentine, 2000). "Studies 

have shown that having a computer at home does not necessarily mean having access to one and 

that computers should be treated as a resource involving time and space that has to be negotiated 

among all family members." (Holloway & Valentine, 2000). As Nicholas Negroponte (1998) 

said, "Technology-especially its impact on the dissemination of information-is the great 

equalizer, minimizing the advantages of bigness." Gulek and Demirtas (2005) spoke on the issue 

of equity in relationship to learning outcomes. "While concerns about technology equity often 

focus on the development of technology-related skills and preventing an information society that 
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is divided into haves and have-nots, the findings [from this study] suggested that the digital 

divide may also create a society that is divided by academic achievement. To increase the 

achievement of all students, findings [from this study] suggested that all students must have 

equal access to technology-rich environments in which technology is no longer a shared 

commodity" (p. 30). Along those lines, Sherry Hsi (2007), a faculty member at the Center for 

Learning and Teaching and a researcher in the area of ubiquitous computing stated, "Learning is 

thus not seen as the acquisition of knowledge by individuals so much as a process of social 

inclusion, social participation, and engagement in the practices of a community" (p. 1516). 

Portability is another characteristic important to technology integration. This variable 

combined with ownership means that students will have the same set of tools and products of 

work available to them throughout the school day, as well as at home (Windschitl & Sahl, 2002). 

To illustrate the need for portability, a student is issued a CD instead of a textbook in a math 

class.  Even if the student has a computer at home, they often may not have the software needed 

to make the CD work. Most of the time the software is a free download, such as Adobe Reader, 

but telling the student they need a specific version of downloadable software is assuming that the 

student is computer savvy enough to make it all work. If the CD does not work correctly, the 

student is back to square one and must be issued a textbook to carry back and forth to school.  

According to Muir et al.(2004), taking the technology device home can have benefits, including 

"four times the access to technology-based resources" for school work. In the same study, 

students not taking their laptop home "scored lower on computer skills, on attitude toward 

school, and on self-concept than other students at the same school." Thus, having widespread 

computing available only at school is a problem for students and teachers alike. Portability also 

allows technology to enhance on-site learning and helps develop a sense of community through 
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group projects or just working together "out on the lawn" (Demb et al., 2004). 

 Just-in-time learning is a third feature of successful integration initiatives (Metiri Group, 

2002). Cognitive scientists have known for a long time that people learn best when information 

is provided at the point of need (Gee, 2003). The point of need could refer to feedback on a test 

or to real-world illustrations of the learning objective. The Internet and technology can take 

students to places they will never go, allow them to taste experiences in which they will never 

actually partake, and give them motivation to learn the things they would never want to learn 

otherwise.  Just-in-time learning is also referred to as capitalizing on"teachable moments" by the 

teachers who know it is important to be ready for those times when they occur (Warschauer, 

2006, p. 87). As research suggests, this generation has a need for instant gratification (United 

States Air Force, 2008), and just-in-time learning can fill that need (Corbin, 2008). They need 

the resources and the feedback that only technology can provide. Research shows that they learn 

much faster if they receive instant feedback. "Teachers who don't 'diagnose' the errors that 

individual children make in a subject are failing their pupils by starving their brains of the 

individual feedback that is needed to shape their trembling webs. For it is this reshaping of the 

neural web that is the basis for learning" (Robertson, 1999). 

A fourth characteristic for success is that technology devices must be easy to use.  If the 

device has a steep learning curve, many students will become frustrated and quit before they are 

able to reap the rewards that accompany technology infusion. Accessibility for all learners must 

include ease of use (Chalmers, 2000). In research conducted by Elwood, Changchit, and Cutshall 

(2006), the perceived ease-of-use factor had a significant effect on usage intention. To 

paraphrase, if the device is not easy to use, the majority of students will not want to use it. 

Thus far, this paper has mentioned four characteristics that make technology integration 
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successful. But what is meant by success? There are numerous benefits of technology integration 

that will be summarized in the following paragraphs. 

According to the Final Report and Recommendations of the Laptops for Learning Task 

Force, some of the research results from laptop initiatives included: 

• More student engagement in Broward County, Florida    

• Declining rates of student absenteeism (by almost 40%) and better access to 

information in Manatee Co, Florida  

• More support and an increase in students' desire to learn, enhanced instruction, and 

increased productivity and efficiency in Miami-Dade Co. 

• Student collaboration at Clearview Avenue Elementary School in Pinellas Co., 

Florida 

• Improved writing and attitude toward school in British Columbia  

• Increased test scores and a decline in behavior referrals at Gunderson High School 

in California 

• Quality of student work improved in Minnesota 

• Students adopted a "can do" attitude in Oklahoma 

• Increased test scores in Pennsylvania 

• Accommodated different styles of learners in Texas 

• A more hands-on environment and improved test scores in Henrico Co., Virginia 

(Educational Technology Clearinghouse, 2004) 

In addition to the outcomes listed previously, Gulek and Demirtas (2006) included 

outcomes such as students spending more time doing homework on computers and more 

collaboration on homework. In other research, successful laptop programs demonstrated the 
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following positive outcomes: independent learning, responsible ownership, a sense of pride, 

better organization skills, increased self-efficacy, in-depth learning, more student interest, and 

increased technological proficiency (Windschitl & Sahl, 2002; Rockman, 2003; Heynderickx, 

2005; Blumenfeld, Kempler, & Krajcik, 2006; Mouza, 2006; Warschauer, 2006); and yes, even 

academic achievement improved (Metiri Group, 2006). To explain why some schools are seeing 

success while others are not, Mark Warschauer (2006) stated, "We believe that these differences 

can be explained by an amplification effect. Simply put, those teachers and schools that began 

with strong instructional programs for critical inquiry and research were able to make use of 

laptops to magnify the success of such instruction." Not only does the use of laptop computers 

benefit the classroom, but also the students show better attitudes toward learning and more 

positive behaviors at home (Baldwin, 1999).  

But even after all these benefits, governing bodies involved in the education process, 

want to see more. These bodies want to see results through improved test scores. They will be 

glad to note that the research does demonstrate a rise in standardized test scores, but not at every 

school or for every laptop initiative. Research has stated "The failure of laptop programs to raise 

test scores has been attributed to a number of factors, including an insensitivity of current tests to 

the types of 21st century learning that laptops are trying to promote" (Rockman et al., 2000; 

Silvernail, 2005, p. 33). Another question asked by the same source is in regard to whether the 

scaffolding educators place in the curriculum to help with reading and math, such as word 

processors and calculators, puts students at a disadvantage when taking tests without those 

elements. In many instances, students are taught using various technologies, yet they are 

expected to test without using those same technologies. For example, mathematics teachers at the 

eighth grade level in Texas are responsible for teaching forty-two student expectations , many of 
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which are new skills at that grade level, in approximately 135 days (Texas Education Agency, 

2008) including semester test days, teacher work days, and days where students are involved in 

school activities elsewhere. That leaves less than three days for each new concept, many of 

which the students have never been exposed to before their eighth grade year. Calculators help 

students meet the expectations, especially when solving application problems, in the time frame 

allowed. But the standardized test assesses the students by having them apply their new 

knowledge to new situations and do all the mathematical computations by hand. Therefore, only 

thirty-five percent of Texas eighth graders tested at a proficient level on the TAKS test (Combs, 

2008). 

There are many variables that influence the effect of any initiative. But even when test 

scores did not improve, there were other important factors that showed improvement, such as: 

"writing, research, and overall enthusiasm about learning" (Heynderickx, 2005). Other examples 

of improved grades and scores include a study by Penuel et al., (2002), who found that students 

who used technology at home had significantly better grades in math. In Maine, a state noted as 

being a pioneer involving laptop learning programs, seventh and eighth graders scores in 

language arts, math, and science improved, while "high school students in one district (who used 

a notebook computer for all four years) scored higher than eighty-five percent of their peers in all 

five core subjects" (Lemke & Martin, 2003). But, if the only success that matters is on 

standardized tests, "the answer to whether giving every student a laptop will enhance student 

achievement on tests is-and always has been-a strong 'it depends'" (Rockman, 2003, p. 25).  

Those administrators and board members who insist on a specific test score gain as the 
return on investment are, more likely than not, going to be disappointed. Authentic 
assessments may be a more realistic strategy for measuring the value that laptops bring to 
the classroom, but the cost and difficulty of this approach to testing militates against its 
use" (Rockman, 2003, p. 25).  
 



 25

Is education only about test results or are there other benefits of equal importance? Researchers 

not only discuss the benefits, as mentioned in the previous section, but also maintain that barriers 

continue to thwart technology integration, as the next section will illustrate. 

Barriers to Technology Adoption 

There are a myriad of justifications concerning the reasons education cannot seem to 

advance in its use of technology as the business world has, but none would be the absolute truth 

because there are so many variables with which education must contend. A one-size-fits-all 

answer would be extremely simplistic and lacking in good judgment. But three of the main 

problem areas include access, teacher training, and technical support. 

"A major barrier to the use of computers in schools has been the difficulty of getting 

access to them whenever and wherever needed" ((Adelman et al., 2002; U.S. Department of 

Education Policy and Program Studies Service, 2003) as cited in Zucker, 2004, p. 371). In 

agreement, Barrios (2004) adds that students must have the technology with them at all times in 

order to have seamless integration. Beginning in the late 1970's, with the entrance of the first 

microcomputer into the classroom, a debate has been in progress as to the number of computers 

that are "adequate" for the typical classroom (Metiri Group, 2002). Even though the national 

ratio of students to computers was down to 4:1 in 2002 (Russell et al., 2004), the typical amount 

of student access to school computers nationally was still measured in minutes per week (Norris 

& Soloway, 2004; Becker, 1994). This is one reason that the gains in productivity associated 

with business technology have yet to be realized in schools (Bull et al, 2002) because business 

technology is used for the entire workday.   

Another barrier to successful technology integration is lack of teacher preparedness.  

After almost fifty years in use, the computer is still being utilized at a beginning stage, according 
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to Russell's (1995) stages of technology adoption. Within these six stages, the first stage is 

characterized by teachers who accept that the technology exists, but they do not try to use it; 

stage two represents the teachers who try to learn the basics, even though they are frustrated; and 

stage three, teachers begin to think of ways to use the technology (Christensen, 1997). Even 

though the willingness to integrate technology into the classroom is progressing toward stage 

three, the skills for easily integrating technology into the current curriculum are still not in place.  

The resulting inefficiency, along with a steep learning curve, creates an atmosphere of conflict 

for teachers whenever technology is involved. But as Mark Warschauer reports (2006, p. 29), "If 

technology is a challenge for our educational system, it is also part of the solution."  To embrace 

technology, teachers must be given the opportunity and time to learn the tools and then integrate 

it into their curriculum.  "Often the most foreseeable hurdle for teachers implementing 

technology into their classroom is their own lack of computer knowledge and experience" (Groff 

& Mouza, 2008, p. 29). As Tomlinson (2004) notes in Differentiation for Gifted and Talented 

Students, an initiative that requires major teacher change is "less likely to evoke dissension, if the 

change comes from teacher reflection over time, rather than from administrators or boards" (p. 

219). She also adds that unless the mandate can be transformed into motivation that is positive, 

change is not likely to happen. Adding to this theme, Scott et al.. (2002) stated that achieving 

teaching fluency requires a substantial investment of time, attention, and support of pedagogical 

experts, instructional designers, and technical staff. If given the chance and the technological 

support to accompany it, teachers can create an environment that draws students into the 

experiences of learning by differentiating their curriculum and creating a learner-centered 

classroom. The next section illustrates the importance of a learner-centered classroom 

environment and connects it to the use of technology. 
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The Learner-Centered Classroom and Technology 

 The learner-centered classroom is grounded in the basic philosophy of constructivism, 

mentioned previously, which is the concept that knowledge is constructed in the human mind by 

participating in experiences (Robyler, 2006). According to Bruner (1966),  

There are three important principles for constructivist teaching: 

1. Teaching must be focused on or concerned with the kinds of 
experiences and the contexts for learning that make the student willing and 
able to learn.  In other words, the learner must be ready for and capable of 
the learning as presented. 

2. Teaching must be organized in such ways that it is easily grasped and 
understood by the learner. This calls for the spiral organization and 
scaffolding of new knowledge upon the previous. 

3. Finally, teaching needs to be designed in ways that will allow the 
learner to extrapolate or apply the new knowledge upon the previous. 

Creating a learner-centered classroom will give students ownership in their learning (Honebein, 

1996), create more interest (Schuh, 2003), motivate students to learn at a deeper level (Gulek & 

Demirtas, 2005), and make learning exciting (Heynderickx, 2005; Muir et al., 2006). Gross 

(1997) reported that attempts to encourage ownership in a classroom setting had positive effects 

on learning. He/she also added that by stressing student input, students came to feel responsible 

for their learning and, in turn, it was found that they grasped material more firmly, exhibited 

higher levels of inquiry, and pursued tasks independently. Technology, particularly one-to-one 

computing, can help educators create this type of learning environment. "Research on ubiquitous 

computing in schools has documented that teachers often change instructional practices over 

time when using technology with students and has further suggested that teachers' use of 

technology may play a role in their shifting toward more constructivist pedagogy" (Windschitl & 

Sahl, 2002). In comparison to the learner-centered environment, where the learners draw from 

their own experiences, the teacher-centered model of instruction focuses on the teacher, who 
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decides on the objectives for the learner and then imparts the knowledge using teacher-driven 

strategies. It is assumed that the teacher needs to manipulate the curriculum, manage the 

classroom, and use a style of teaching comfortable for the teacher, in order to accomplish the 

desired outcome; therefore, the teacher has full responsibility for the learning that does or does 

not occur. (Wagner & McCombs, 1995).   

The learner-centered model is in direct contrast with this traditional view of the 

classroom, where the teacher is the sole distributor of knowledge. But, according to Wagner & 

McCombs (1995), "Evidence from psychological and educational literature indicates that ALL 

learners benefit from instruction in which they are motivated, feel that they exercise control over 

their learning experience, are respected, and are accountable for their own learning outcomes." 

 Ausubel, Novak, and Hanesian (1986) state that the most fundamental element in creating a 

learner-centered approach is "what the learner already knows. Ascertain this and teach him 

accordingly" (p. iv). One benefit of using technology in the classroom, according to many 

sources, is that teachers must experience a paradigm shift from the teacher-centered to the 

learner-centered classroom (Adams & Burns, 1990; Bitner & Bitner, 2002; Hannafin & Savenye, 

1993; Harris & Grandgenett, 1999; Mandinach & Cline, 2000). "I observe [in the classroom] 

quite often, and what I see is completely student-centered teaching and learning," says Leslie 

Wilson, director of Freedom to Learn, Michigan's 1-to-1 initiative, "All the lessons are taught in 

project- and team-based settings, so students are able to take the learning experience beyond 

where they are, to continue to be successful. It's no longer a passive learning experience" 

(O'Hanlon, 2007). 

Teachers know that all students can learn, but they develop and mature at different rates 

and at different times, thus to learn more effectively, these differences must be taken into 
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consideration (Caine, et al., 2005). Research states that if we individualize instruction we can 

overcome some of the developmental differences (Caine, et al, 2005; Wormeli, 2007), and in the 

learner-centered classroom, each student is taken into account as the curriculum is differentiated 

to fit their individual learning styles and special needs. However, this strategy can be very time-

consuming for teachers to implement. They must ultimately take the heterogeneous groups 

assigned to them and choose whether to appropriately address academic diversity in the regular 

classroom or continue to teach-to-the-middle (Tomlinson, 2004). "The balancing act is dealing 

with district and state standards and the reality that classrooms contain a diverse, heterogeneous 

group of learners; learners with different cultural backgrounds and different experiences, 

interests, learning styles, and multiple intelligences are the norm" (Gregory & Chapman, 2007).  

For teachers to implement the differentiation strategy, they must be comfortable with the 

components. According to G. Crawford (2008), who applied this concept to adolescent students, 

the six components of the adolescent-centered differentiation model are evaluation, expectation, 

engagement, exploration, extension, and environment. Within these components, technology can 

play a big role toward the ultimate goal of "empowering students with the cognitive strategies 

and personal efficacy to manage their own learning" (Crawford, 2008, p. 1). Individualized 

technology takes into consideration personal preferences and, to an extent, allows individual 

freedom in the use and care of the technology, which creates feelings of ownership 

(Cunningham, 2003; Armitage & Wilson, 2004). "Personalization will enable the learner's voice 

to be heard more powerfully in shaping the curriculum, contexts, and practices of their learning, 

both in and out of school" (Buckingham, 2007, p. 22). Warschauer (2006) witnessed this concept 

first hand in the laptop classroom, "Because of the vast array of content available online, teachers 

found it much easier to individualize instruction" (p. 88). Seymour Papert (1996, p.86) and 
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Nicholas Negroponte (1995, p. 198) also argue that the computer makes it easier to teach 

students with various learning and cognitive styles, "while others have directly linked multiple 

intelligence theory to the notion of personalization or 'mass customization' made possible 

through ICTs [information and communication technology]" (Freund, 2004 as cited in 

Buckingham, 2007).  

According to Prescod and Dong (2006, p.2), "an individual's learning style is an 

indication of the person's needs, motivations, attitudes, expectations, and emotions when in a 

learning environment." This research also strongly proposes that "a learning environment has to 

match an individual's learning style to enhance learning outcomes (Baldwin & Sabry, 2003; 

Leigle & Janicki, 2006; Driscoll, 2007; Crawford, 2008). Without the aid of technology, 

individualization of learning objectives would truly be a daunting task. Throughout the research, 

it has been stated that teachers found it much easier to individualize instruction through the use 

of technology (Warschauer, 2006). Futurelab (Green et al., 2005) argues even further for digital 

technologies playing a big role in delivering personalization in education. According to these 

authors, "the essence of personalization is one in which the system conforms to the learner, 

rather than the learner to the system" (p. 4). Also from a learning perspective, an unexplored 

issue is the extent to which students embrace advanced technologies (e.g., laptops) as a 

complimentary component to learning styles (Prescod & Dong, 2006). 

In an educational world of differentiation and individual learning styles, we can use one-

to-one computing to accomplish seemingly impossible goals. As President George W. Bush 

stated in reference to No Child Left Behind, "We cannot assume that our schools will naturally 

drift toward using technology effectively. We must commit ourselves to staying the course and 

making the changes necessary to reach our goals of educating every child. These are ambitious 
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goals, but they are goals worthy of a great nation such as ours. Together, we can use technology 

to ensure that no child is left behind" (National Education Technology Plan, 2004, n.p.). 

Knowing the components of differentiated instruction in a learner-centered classroom 

brings us to another question about learning. How do students learn and can technology have an 

effect on their learning? Brain research supports the importance of developing and implementing 

both a child-centered curriculum and a positive learning environment. 

The Biology of Learning as it Relates to Technology 

What the human brain does best is learn. Learning changes the brain because it can 

rewire itself with each new stimulation, experience, and behavior. What does learning look like 

in the brain and what are the implications of brain research for education? How does it relate to 

the use of technology? 

Simplistically, it goes something like this. 

1. The brain is a parallel processor that can process on both a conscious and subconscious 

level simultaneously. It can also process, emotions, perceptions, and thoughts at the same 

time (Gregory & Chapman, 2007).   

2. When the brain is stimulated, the neurons open up portals called "ion channels" in its 

sides, and learning takes place when two neurons communicate through these channels 

(Smilkstein, 2003).  

3. Chemicals are released in the ion channels and result in an electrical current called an 

action potential (Smilkstein, 2003).  

The brain reacts depending on the particular type of chemicals released. The following 

chemicals are known to affect learning and attention. 

Serotonin is a neurotransmitter that, when at lower than normal levels, has been 
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associated with depression, migraines, premenstrual syndrome, attention deficit disorder (ADD), 

obsessive-compulsive disorder, and aggressive and violent behavior (Niehoff, 1999). Serotonin 

is produced in the brain stem and is distributed throughout the brain, especially in the emotional 

areas. If too little of this chemical is produced in the brain, it can cause depression, and 

sometimes, violence. Positive feedback has been suggested as a possible solution to low 

serotonin levels. "In several studies, it was found that individuals with high self-esteem also had 

high levels of serotonin in their systems" (Sprenger, 2002). They were found to be socially adept 

and happy people. Those with low self-esteem had low levels of the chemical, were unhappy, 

and had difficulty handling relationships. After receiving positive feedback, some students with 

lower serotonin levels not only raised those levels but also began getting along with others 

(Sprenger, 2002). 

Norepinephrine is released in abundance if something alarming occurs to an individual. 

This chemical floods the hippocampus, hypothalamus, amygdala, and the cerebral cortex. A high 

level of norepinephrine is a signal of alarm and causes the brain to prepare the body for "flight or 

fight." Too much norepinephrine may cause aggressive behavior; however, low levels of this 

chemical may cause an individual to seek thrills (Kotulak, 1996; Rupp, 1998). This 

neurotransmitter plays a role in attention and learning, as well as being a memory enhancer 

(Barnet & Barnet, 1998) because it is the e chemical most involved in attention (Hobson, 1994 as 

cited in Jensen, 1998). 

A lack of dopamine causes the symptoms of Parkinson's disease, such as tremors and stiff 

muscular movement. A lack or imbalance of dopamine in the prefrontal cortex can be a problem 

for some students because this is the area for decision making and attention. It also balances the 

excitatory and inhibitory chemical conditions in this area, which enables the brain's working 
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memory the opportunity to comprehend.  If the brain comprehends there is a problem for an 

individual, norepinephrine is the chemical that made that person aware of the problem, and 

dopamine helps them solve it (Sprenger, 2002).   

Involved in many situations, acetylcholine is released every time you move a muscle in 

your body.  It activates the muscle fibers. Acetylcholine is also very involved with learning and 

memory. Long-term memories cannot be established without its release (Sprenger, 2002). When 

acetylcholine is lower than normal, it is linked with drowsiness (Jensen, 1998). When extremely 

low, this chemical has also been connected to Alzheimer's disease (Sprenger, 2002). 

Cortisol is released to help balance out the body's chemistry and secretion of the other 

threat-induced chemicals. If the threat goes away or the body is able to use its big muscles to 

respond appropriately-that is, run away or fight back-these threat-induced chemicals are used up 

and their production stops. However, if the brain continues to perceive a threat without the 

opportunity to disperse these stress hormones, there can be serious consequences. Long-term 

secretion of such stress hormones-in particular cortisol-can have serious effects on the brain. 

Cortisol has been shown to cause deterioration in the hippocampus, the area of the brain that is 

essential for memory and learning (Corbin, 2008). Authors Caine and Caine (1994) emphasize 

that we should be very concerned about the effects of long-term stress on students because, not 

only does it have severe consequences for general health and physiological functioning, but it 

also inhibits cognitive functioning.  

Other chemicals important to learning are endorphins and enkaphalins, analgesics that 

create the sense of "numbness," felt in emotionally stressful situations, and amino acids, which 

reduce anxiety. The combinations and perfect balance of these chemicals affect and are affected 

by every thought, every word, and every action (Sprenger, 2002). Moderate amounts of "stress" 
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hormones can help, but in large amounts, either momentarily released or released over time, 

affect the brain negatively. Excessive stress actually short circuits the brain and reduces the 

ability of people to engage their own higher order capacities (Caine et al., 2005).   

The paths of some neurotransmitters have been traced. It has been shown that when we 

enjoy learning while in a pleasant environment, dopamine is stimulated in just the right amount 

by our pleasant feelings. That, in turn, stimulates the right amount of acetylcholine, that directly 

stimulates the hippocampus, the major center for new learning. (Ashby et al., 1999). So why is 

this biology lesson important to learning with technology? In The Learning Brain, Eric Jensen 

(1994) said, "The emotional state of your learners is at least as important as the intellectual-

cognitive content of your presentation" (p.36). Jensen (1998) also stated, in a later book, that the 

mind and emotions cannot be separated, "emotions, thinking, and learning are all linked" (p.71). 

LeDoux (1994) added that emotions drive attention, create meaning, and have their own memory 

pathways. But Barry Corbin (2008), in Unleashing the Potential of the Teenage Brain, says it 

best in relationship to the classroom:  

The impact of emotion on learning is figuratively two sides of the same coin-often a case 
of too much or too little.  Excessively high levels of emotion and the wrong kinds of 
emotion will derail learning and make it virtually impossible: yet no learning occurs 
without the brain being emotionally engaged to some extent.  For those of us who deal 
with adolescent learners, emotional balance may be the one aspect that most impacts their 
learning, yet it is frequently the one thing that many teachers neglect to consider or deal 
with in an appropriate manner (p. 70). 
  

Corbin continues to explain that teenagers, unlike adults, process their emotions in the amygdala, 

which is also the part of the brain where emotional reactions like anger, fear, or flight-or-fight 

responses take place. "This leads to most teens often misreading the emotional environment 

around them causing them to overreact, make poor decisions, or generally respond 

inappropriately." In a classroom setting, teachers have the control and influence to affect the 
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emotions of their students in many ways. This role must be taken seriously and used to affect 

students' learning capabilities. As Caine et al., (2005) stated, "All students can learn more 

effectively when appropriate emotions are elicited by their experiences" (p. 85).  

Teachers must move students into a positive learning state, also called positive affect.  

Positive affect occurs when there is a mild increase in positive feeling brought about by 

common, everyday events. These feelings include moments of contentment and joy, interspersed 

with hard work accompanied by intrinsic motivation (Ashby, Isen, & Turken, 1999).  

Sprenger (2002) stated it this way,  

If you cannot get the student to a positive learning state, he or she goes to the state of 
fear. I call this one the 'I'm afraid I'm never going to get it' state.  In a fear state, the 
learner is experiencing stress hormones in the brain and body that can interfere with 
learning (p. 97).  
  

So students who are under stress cannot learn, and not learning creates more stress, which creates 

an unending cycle unless something can be introduced to interrupt the loop. As another 

researcher proclaimed, "Stress makes you stupid! (attributed to Goleman, 1995). Can teachers 

affect this emotional cycle? Coles (1998) stated,  

Fear of failure may be changed to feelings of self-confidence, motivation may change 
from low to high; intellectual insecurity may become confident in one's intelligence. 
These transformations can occur through a teacher's scaffolding and guidance in the 
formation of new emotional states a learner can achieve and sustain by him or herself (p. 
74). 
  

 It is not only important that we know that teachers can influence students' emotions, but it 

is crucial that teachers avail themselves of the opportunities to make a difference in this area, so 

that students reach their full learning potential. In Smilkstein's book (2003, p.87), she 

emphasizes, "It is imperative for educators and students-for everyone-to know about the 

emotions' physiological effect on the brain and what we can do to mitigate or eliminate fear-

based emotions and generate confidence-based ones." If students' brains have constructed a 
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network resulting from negative experiences, when they go to school this can make them become 

failures even if their brains are otherwise fully capable of learning. Negative self-talk compounds 

the problem because the more a network is activated, the stronger it becomes. "If, to the contrary, 

a strong, constantly activated network is positive, filling the person with confidence and self-

esteem, that person will have a powerful ally against negative experiences and will be more able 

to rebound, land on his or her feet, and go forward" (Smilkstein, 2003).  

 How can the use of technology help create this positive affect and good emotional well-

being? According to Davis (2004), "Computer technology in classrooms, under good teachers 

using effective teaching techniques, improves student emotions about learning and self-concept." 

Three positive emotions are joy, enthusiasm, and awe. In various research studies, joy tends to be 

connected to play (Panksepp, 1998; Gee, 2004; Prensky, 2006), enthusiasm is generated by 

novelty and creativity, and awe happens when students experience something that inspires them 

(Caine et al., 2005). Technology can induce each of these positive emotions in the right 

environment; 

1) Technology is often connected to play (Prensky, 2006; Gee, 2004; Yelland, 1999) 

2) Technology is used in very novel and creative ways and helps the learner be more 

creative (Chen, 2007). 

3) Technology can be the tool to convey inspirational stories and ideas. 

Technology also induces different emotions for boys than for girls (Vekiri, 2008; Buckingham, 

2007; Knezek, Christensen, & Overall, 2005). 

Gender Issues and Technology 

The female brain and male brain learn differently. That "guy thing" is really about the 

brain and how it learns. Girls acquire language skills before boys, and it is probably one of the 
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most significant factors that impede boys academically and socially (Slocumb, 2004). There are 

structural, developmental, and performance differences between female and male brains (Sousa, 

2006). These differences contribute to the achievement in school, attitudes toward school, and 

computer enjoyment of female students versus male students. 

The female is typically a better student in school because the student role demands that 

students sit quietly, be attentive, and have confidence in using verbal skills to express their 

knowledge and reasoning. These are characteristics of the female gender (Samdal, Nutbeam, 

Wold, & Kannas, 1998). Indeed, many studies suggest that girls experience a higher level of 

satisfaction with school than do boys (Bulcock, J., Whitt, M., & Beebe, M. 1991); achieve 

academic excellence more often (Lundy, 2003); have better behavior (Lundy); and have a better 

attitude toward school (Knezek & Christensen, 2001). 

Even though females are overall better at school than are males, the males excel in certain 

subjects over the females; mathematics, science, and technology have long been a male domain 

(Dunleavy & Heinecke, 2007, Lundy, 2003). In a study by Dunleavy and Heinecke, the gender 

factor was significant for science achievement for male students in a 1:1 initiative with laptop 

computers; the effect size for males was 0.55, and the effect size for females was 0.04. 

According to a study by Knezek, Christensen, and Overall (2005), there appears to be no 

consistent difference between boys and girls in grades one through five in the enjoyment of 

computers scale. "The 2002 average effect size of 0.31 in favor of fifth grade females enjoying 

computers more than males is above the threshold for 'educational importance'" (p. 33). Grade 

six is the point at which boys' attitudes towards computers, as shown by the Computer 

Enjoyment scale in the previously mentioned study, become more positive than girls'. The use of 

computers remains a "heavily gendered space," which is emphasized, often indirectly, by the 
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media market, parents, and educational personnel (Vekiri, 2008; Buckingham, 2007). 

 

 

Generally school attitude seems to decline in the middle school and high school years for 

both boys and girls, a finding consistent with previous studies (Knezek and Christensen, 2004; 

Reyna, Martinez, & Iriarte, 2000; Christensen, 1997). "Evidence is mounting that Attitude 

Toward School drives the attitudes of many other areas, perhaps including Attitudes Toward 

Computers at the secondary school level" (Knezek & Christensen, 2001). The graph in Figure 1 

shows the decrease in attitude as documented by the Young Children's Computer Inventory for 

grades 1-6 and the Computer Attitude Questionnaire for grades 7-12. Emotions also influence the 

motivation of the learner. A top researcher on emotions, Fridja (1988) says that understanding 

learner emotions is one of the keys to motivation.  

Motivation, Attitude, and Engagement with Technology 
 

 Motivation is defined by Corbin (2008) as "largely an emotional reaction in which the 

learner sees benefit and reward in attending to the learning task or activity or anticipates some 

positive result or sense of emotional well being" (p. 74). He also contends that motivation is an 

extremely important aspect of learning. A motivated individual learns more quickly and more 

Figure 1. Trends in technology attitudes and learning dispositions, Grades 1-12.  
(Knezek & Ghristensen, 2001). 
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effectively. Motivation affects the length of time that learners will dedicate to a particular 

learning task. Motivation is highly personal and largely intrinsic, but there are things that 

teachers can do to establish the proper stage and state for learning. The optimal environment 

appears to be one in which the learner feels safe, experiences low stress and little threat, has the 

freedom to take risks, and feels challenged or intellectually stimulated by the activities that are 

offered in that setting. Regrettably, it seems that many teenagers may be motivationally 

impaired.  

How does the education community react to this obstacle? The challenge is to find out 

how to give purpose to learning, and how to encourage the internal drive to want to learn 

something (Davis, 2004). Smith (2004), in the text The Brain's Behind It, describes motivation as 

"a process that ties emotion to action" (p. 85). Researchers suggest that better learning occurs 

when intrinsic motivation (learning because it is interesting and useful) is emphasized over 

extrinsic motivators, such as, grades, money, or rewards (Meece & McColskey, 2001 p. 4).  

If students are not intrinsically motivated, educators must find ways of motivating them 

extrinsically. As a 21st century learner, technology is a big motivator for most students. In an 

extensive literature review, Means et al. (1993) found that simulations increased student 

motivation and provided a more concrete context for meaning, which, in turn, increased student 

learning.  Similarly, Wenglinsky (1998) found that real-world simulations increased both 

performance and motivation in eighth grade math students. Since this motivation already exists, 

the key is to harness the interest and bring it into the classroom" (Efaw, Hampton, Martinez & 

Smith, 2004).  

 One of the greatest challenges for teachers is teaching to all learners. If educators had the 

option of using one-to-one technology, motivation would be built into the classroom 
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(Blumenfeld et al., 2006; Barrios, 2004; Shutkin, 2001). Then as Biggs (1999, p. 61) stated, 

"teachers might worry less about motivating students, and more about teaching better. When they 

teach in such a way that students build up a good knowledge base, achieve success in problems 

that are significant and build up a feeling of ownership over their learning, motivation follows 

good learning as night follows day" (Fallows & Bhanot, 2004). Another challenge for educators 

is to build an understanding that is at a higher cognitive level. According to (Blumenfeld et al., p. 

476) "Motivation is iterative. That is, interest may lead to deeper engagement with the material, 

which results in increased skills and knowledge. This increase may encourage interest and 

sustain cognitive engagement" (Blumenfeld et al., 2006). Some results of one-to-one technology 

in Maine include: Students were more motivated to learn, learned more, and learned it more 

deeply. Another study by Wenglinsky (1998) positively correlated the use of computers to teach 

higher-order thinking skills with academic achievement. A third challenge addressed by 

technology is that of motivating students to work on assignments outside of class. Several 

sources stated that students worked on homework more often at home because of their laptop 

computer (Baek & Freehling, 2007; Russell et al., 2004). 

 Special needs students are also motivated by the use of technology. A report from one 

laptop teacher stated, "Increased laptop access had 'leveled the playing field' between the special 

education students and the non-special education students" (Russell et al, 2004, p. 322). Another 

teacher addressed children with ADHD by stating that they were more interested when motivated 

(Davis, 2004). It is then concluded that a child's level of motivation can be controlled using 

technology. (Soloman, 1992; Westrom & Shaban, 1992, as cited in Shutkin, 2001). When 

teachers try to motivate students, they are trying to change their attitude about learning. 

"Attitudes are underlying tendencies for people to act in certain ways, which are derived from 
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the individuals' collection of values" (Thomas, 1998). Many students have developed poor 

attitudes toward learning for many different reasons, but they clearly were not born with these 

bad attitudes. Experiences in life help develop our attitudes, beginning at an early age. Some of 

these attitudes come to school with our students, but some are created by the very school system 

that must also overcome them. "Nearly 99% of children are born with a natural curiosity, 

something that is, apparently, often discouraged in our current school system" (Davis, 2004). 

Piaget (1970) reflects that most young children show great interest and enthusiasm for learning 

and that interest propels their intellectual development. If school is part of the problem, what can 

be done to create the type of classroom where learning is real and exciting? Students are seeking 

relevancy and interest in their quest for an education. This, in turn, is reflected in their attitude 

when they do not see the pertinence in the lesson.  One-to-one technology can, and should be, 

part of the solution to improving attitudes in the classroom. Tina Barrios (2004) reported that at 

Peace River North in British Columbia, nearly 90% of the parents thought the laptop initiative 

was the reason for their children's attitude improvement. In several reports, attitude was shown to 

improve when students had access to a computer at home (Cuban, 2001), were given a laptop 

computer for use during the school year (Efaw et al., 2004), or were taught with computer-based 

learning materials (Dewhurst, MacLeod & Norris, 2000). What characteristics of learning must 

we address in the classroom to renew students' once-natural enthusiasm? Teachers must 

differentiate instruction in a learner-centered environment. They must involve positive emotions, 

which lead to better attitude through motivational tools and strategies. Only then, can teachers 

hope to have student engagement. 

Cognitive engagement entails going beyond minimally expected behaviors and 
demonstrating psychological investment in learning, reflected by willingness to work 
hard, flexibility in problem solving, positive coping in the face of failure, and self-
regulated use of diverse learning strategies.  A total of 50% of students we surveyed 
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indicated they worked harder with laptops, and 65% of teachers indicated that students 
take more initiative outside of class time. School engagement is seen as an antidote to 
such signs of student alienation (Fredricks, Blumenfeld, & Paris, 2004, p. 128-129). 
  
It is also defined as "the degree to which students are on task or by students' willingness 

to participate in routine school activities" (Chapman, 2003, p.1). It is also being "recognized as a 

critical factor in student achievement" (Muir et al., 2006). Children who are engaged show 

sustained behavioral involvement in learning activities accompanied by a positive emotional 

tone.  They select tasks at the border of their competencies, initiate action when given the 

opportunity, and exert intense effort and concentration in the implementation of learning tasks; 

they show generally positive emotions during ongoing action, including enthusiasm, optimism, 

curiosity, and interest. (Skinner & Belmont, 1993). Engagement involves more than one simple 

characteristic. According to Fredricks et al., (2004)  

the fusion of behavior, emotion, and cognition under the idea of engagement is valuable 
because it may provide a richer characterization of children than is possible in research 
on single components.  Considering engagement as a multidimensional construct argues 
for examining antecedents and consequences of behavior, emotion, and cognition 
simultaneously and dynamically, to test for additive or interactive effects. Engagement 
can vary in intensity and duration (p. 61).  
 
Other research contributes the notion that there are three principle types of engagement:  

emotional, behavioral, and cognitive (Warschauer, 2006).  

Behavioral engagement draws on the idea of participation; it includes involvement in 
academic and social or extracurricular activities and is considered crucial for achieving 
positive academic outcomes and preventing dropping out. Emotional engagement 
encompasses positive and negative reactions to teachers, classmates, academics, and 
school and is presumed to create ties to an institution and influence willingness to do the 
work. Finally, cognitive engagement draws on the idea of investment; it incorporates 
thoughtfulness and willingness to exert the effort necessary to comprehend complex ideas 
and master difficult skills. (Fredricks et al., 2004) 
 
 Just as addressed in Maslow's Hierarchy of Needs (Maslow, 1968) and reiterated in this 

paper, before we can address the cognitive, we must address the emotional and behavioral. 
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"Student engagement is often defined by the degree to which students are on-task or by students 

willingness to participate in routine school activities" (Chapman, 2003, p. 1). Research states that 

technology can help resolve the engagement problem by capturing student interest, giving 

students ownership in their own learning, and can also be used as a "possible antidote" to student 

alienation (Fredricks et al., 2004). Research also says that when compared to a shared cart of 

laptop computers or a one-computer classroom, students using one-to-one computing had a much 

higher engagement level (Russell et al., 2004). In the report, American's Digital Schools (2006), 

the Greaves Group summarized this idea, "Student success has been equated to engagement in 

learning, and engagement today points to technology." Why? Because "technology has 

motivational benefits as a 'hook' that gets students to participate.  It also can help sustain interest 

and promote cognitive engagement" (Blumenfeld et al., 2006, p. 484-485). In relating 

information gathered from a first year laptop initiative in Texas, Anita Givens said, "The first 

year report showed an increase in technical proficiency, engagement between the students and 

the teachers, a spike in parental involvement, and greater communication between the school and 

the home. Wilson adds that one of the major differences is the absence of downtime in laptop 

classrooms, "The students are completely engaged, and when they are engaged, things happen" 

(quote in O'Hanlon, 2007). This last statement is the goal of education: administrators, 

policymakers, parents, teachers, and even students, want things to happen. There are many things 

that need to happen in the classroom, but the ultimate goal is to achieve, and not just according to 

a standardized test, but for each student to learn to succeed in life. 
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CHAPTER 3 
 

RESEARCH DESIGN AND METHODOLOGY 
 

Research Design 
 

This correlational study was designed to explore the relationship between perceived 

ownership of laptop computers and student attitude toward school. In doing so, the importance of 

attitude on engagement and achievement are described and supported throughout this paper.   

Data Sample 

The sample for this study included current 7th and 8th grade students at a middle school in 

North Texas. Student demographics are shown in Table 1. Total number of students that took the 

pretest in the fall semester of the 2007-2008 school year was 202 seventh graders and 181 eighth 

graders. 

Table 1 

Demographics 

Gender Male Female 

7th Grade 57% 43% 

8th Grade 47% 53% 

Ethnicity Black Hispanic White Other 

7th Grade 35.6% 25.8% 34.2% 4.2% 

8th Grade 37.5% 23.3% 32.9% 6% 

 

The students were given the Student Attitude Survey pretest in early October as the laptops were 

being distributed to the students. The corresponding posttest and Laptop Usage Inventory were 
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administered in May 2008 after students had use of their laptop computers for the year. In this 

study, students were able to take their laptops home for 24-hour use. 

Instrumentation 

The instruments used in this study were the Student Attitude Survey, a six item survey 

extracted by the researcher from the Computer Attitude Questionnaire (Knezek, Christensen, 

Miyashita, & Ropp, 2000), and an original survey, designed by the researcher, the Laptop Usage 

Inventory. The Laptop Usage Inventory was found to have content validity determined by Dr. 

Gerald Knezek, an educational researcher and professor at the University of North Texas. 

Pilot Study Analysis of Laptop Ownership Inventory 

A pilot study of the survey was then conducted in the spring of 2007 at a middle school in 

the north Texas area; a magnet program concluding the second year of a laptop initiative. All 

students (n=102) from the 8th grade were surveyed using the new perceived ownership 

instrument, but only 94 instruments were valid due to incomplete surveys. The LUI contained 12 

questions using a Likert scale and one comment section on overall attitude toward using laptops 

for academic work (Figure A1 in Appendix A). The five point Likert scale used on the Laptop 

Usage Inventory ranged from a 1 meaning never to a 5 denoting always. Reliability of the 

instrument was found to be good with a Cronbach’s alpha of 0.834 for the original twelve 

questions in the survey, using a sample size of n = 94. Further analysis was used to assess the 

need to retain or delete any items from the survey and to determine construct validity.  

One of the scaling methods used was factor analysis. All twelve items were retained to 

run the principal components analysis the first time. As the scree plot indicates, three factors 

were extracted with Eigenvalues greater than one. One factor seemed to dominate and the other 

two factors were weaker.  
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With three factors extracted (Figure 3), the varimax rotated component matrix revealed 

the following:   

• Questions 6, 7, 8, 9, and 10 loaded the strongest on Factor 1 by a large margin while 

Question 5 loaded on factor 1, but by a much smaller margin. Questions 6 – 10 were 

considered academic use in classrooms. Question 5 was different, in that it added a 

component of caring for the computer.   

• Factor 2 was represented by only 2 items, but both loaded very highly. These items 

dealt with personal use of the computer at home.   

• Factor 3 was represented by items 1, 2, 11, and 12. Item 11 loaded highest and was 

unique to factor 3, while all other items cross-loaded on other factors.   

 

Figure 2. Scree plot from using principal component factor analysis. 
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Rotated Component Matrix(a) 

  Component 

  1 2 3 

Q9 .789    

Q6 .743    

Q7 .711    

Q10 .680    

Q8 .593 .455  

Q5 .520  .396 

Q3  .828  

Q4   .796   

Q11    .750 

Q2 .405  .598 

Q12 .479 .321 .570 

Q1  .391 .569 

a  Rotation converged in 5 iterations 

Rotated Component Matrix(b) 

 Component 

  1 2 
Q9 

.766

Q10 
.740

Q6 
.718  

Q7 
.683

Q5 
.609  

Q12 
.589 .506

Q8 
.580 .429

Q2 
.533 .390

Q3 
.814

Q4 
 .712

Q1 
.375 .581

Q11 
 .293

b  Rotation converged in 3 iterations 

Rotated Component Matrix(c) 

 Component 

  1 2 3 4 
Q
7 .849   

Q
8 .715 

Q
9 .685 .423  

Q
5   .810  

Q
10 .307 .743  

Q
6 .516 .542

Q
12 .320 .486 .340 .460

Q
4   .861  

Q
3   .786

Q
11    .784

Q
2 .474  .620

Q
1  .408 .498

c  Rotation converged in 6 iteratio

Figure 3. Extraction method: principal component analysis.  Rotation method: varimax with 
Kaiser normalization.    
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In order to further explore to find the most sensible structure, next the factor analysis 

procedure was forced to extract only two factors. Questions 1, 2, 8, and 12 loaded evenly on both 

factors. Question 11 did not load well on either. All other questions were still loading 

consistently on factors concerning academic use at school or personal use at home. Question 11 

was a new concern, so the factor analysis was forced to extract four factors. Question 12 loaded 

fairly evenly across the board and Question 11 was still loading with Questions 1 and 2.  

Turning to another analysis technique, hierarchical clustering (Figure 4) was used to 

discover the intensity of the relationships between the items. Questions 7 and 9 had the closest 

relationship followed by Questions 6 and 8. This analysis eventually grouped all items 

concerning academics together, with Questions 2 and 12 showing a weaker association and 

Question 5 retaining a distant connection. Questions 3 and 4 are once again clustered together, 

but Question 11 showed a very weak relationship to any other item.  

 

 

The last technique used to determine appropriate constructs for the laptop usage 

instrument was multidimensional scaling, using the Alscal method. This technique showed the 

 

Figure 4. Dendogram from hierarchical cluster analysis. 
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Euclidean distance model

relative distances between items in one, two, or three-dimensional space. It uses up to six 

dimensions and produces a perceptual map for the number of dimensions needed to minimize the 

stress statistic. One of the guidelines for selecting the optimal number of dimensions is to use the 

elbow of a scree plot. Therefore, many researchers use principal components factor analysis to 

determine dimensionality first (Garson, 2007), which was the order conducted in this analysis. 

Three dimensional analysis was used, but the 2-dimensional picture is easier to visualize without 

losing significance in the stress factor, 0.138 or RSQ, 0.903 (see Figure 5). The groupings 

remained the same as in the three-dimensional analysis. 

 

 

 

 

The analysis supported deleting Question 11 from the revised survey, which improved 

Cronbach’s alpha to 0.847 with three factors: academic learning at school, academic learning at 

home, and personal use. After further research and revision of the original instrument, a fourth 

factor was introduced to the revised survey, the factor of control. A quote from Ownership, 

Figure 5. The 2-dimensional model using Alscal multidimensional scaling method. 
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Leadership, and Transformation, sums up the reason for the additional factor. "By one 

definition, ownership is the exercise of control and command, from the idea to the process, from 

input to output, from ability to results” (Edgren, 2003, as cited in Lopes & Theisohn, 2003). 

Control was a repeated theme from other sources (Armitage & Wilson, 2004; Corbin, 2008; 

Nicholls, 2007). The revised instrument contains seventeen questions and a comment section. 

The questions were designed with a Likert-type scale. The response values were as follows:  1: 

never, 2: almost never, 3: sometimes, 4: almost always and 5: always. This instrument was 

analyzed using the same techniques as the original. Demographics requested on the survey were 

gender and grade, and the student identification number was used to correlate the pretest to the 

posttest. All the instruments are located in Appendix A, including: the original Laptop Usage 

Inventory (named the Laptop Computer Survey-Appendix Figure A1), the revised Laptop Usage 

Inventory (Appendix Figure A2), and the Student Attitude Survey (Appendix, Figure A3).  

Data Analysis Procedures 

The revised Laptop Usage Inventory was analyzed using the same techniques as those used 

on the original survey instrument. The reliability of the revised inventory was tested using 

Cronbach’s alpha and compared to the pilot test data; as previously mentioned, the original 

Laptop Usage Inventory had a Cronbach’s alpha of 0.847. The new instrument had an improved 

alpha of 0.86. Various scaling methods were applied to the survey questions attempting to 

confirm that the four predicted factors emerged. After assessing the reliability of the revised 

Laptop Usage Inventory, data from the pretest-posttest administration of the Student Attitude 

Survey was analyzed using descriptives and a one-way analysis of variance (ANOVA) 

technique. This methodology was also applied to the grade and gender demographics in relation 

to both student attitudes and the perceived ownership characteristic. The Pearson product-
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moment correlation coefficient was then used to determine the strength of the relationship among 

the change in student attitudes and the ownership of the laptop computer. Both survey 

instruments were developed as Likert-type scales, and although some researchers argue that only 

non-parametric statistics should be used to analyze this type of scale because it is ordinal data, 

Kerlinger (see Kerlinger & Lee, 2000) , a well-respected quantitative researcher, contends that it 

is safe to assume equality of intervals in the scale. He also states that the results are very 

satisfactory and applying the strictest rules about the use of parametric statistics for scale data 

would leave more investigators at a loss in handling the complexity of the research problems. 

(Kerlinger & Lee, 2000).  

Three questions needed to be answered from this analysis: 

1) Was attitude toward school at the time of the pretest associated with perception of  

ownership of the laptop computer? 

2) Was attitude toward school at the time of the posttest associated with perception of  

ownership of the laptop computer? 

3) Was the change in attitude toward school, from the pretest to the posttest, associated with 

perception of ownership of the laptop computer at the time of the post test ? 

These three questions were answered for each grade, seventh and eighth. A perfect correlation 

would be a correlation of ±1.00. A p < 0.05 level of significance was used in determining the 

strength of the relationship. The coefficient of determination (r-squared) was then used to 

determine the variance attributable to the relationship between students' attitude toward school 

and perceived ownership of a laptop computer. 

Subjects and Procedures 

Change in attitude was determined by a quantitative comparison of the pretest and 
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posttest, while comments on these two inventory administrations were categorized and coded by 

the researcher to add support to the findings. The coding consisted of the following:  “1” 

indicated a negative student attitude, “2” meant the student's comments were indicative of an 

indifferent attitude, and “3” was coded for a positive student attitude. All surveys were 

administered by school personnel. The initial survey was given in October of 2007, which was 

the beginning implementation of the laptop program for the 2007-2008 school year. Most 

students had recently received their laptop computers for the year, but some of the students had 

not yet received their laptops for various reasons. The posttest and ownership survey were 

administered by school personnel in May of 2008, after students had used their laptops for the 

entire school year, both at home and at school. The only demographic information items gathered 

on the survey were gender and grade level. The forms were coded with student identification 

numbers for analysis purposes. Findings are presented in Chapter 4. 

Summary 
 

 This study had three purposes. By giving the Student Attitude Survey pretest to the 

students at the beginning of the year, then administering the treatment in its entirety, analysis 

was conducted to ascertain student’s attitude and whether it had improved at the end of the year 

using the Student Attitude Survey posttest. The second purpose was to test the revised Laptop 

Ownership Inventory for reliability and discover the strength of the factors. The final and most 

important purpose of the study was to describe the relationship between perceived ownership of 

a laptop computer and attitude toward school, with an underlying purpose being to lay the 

foundation for future studies  revealing the importance such attitudes have in enhancing 

motivation and achievement in school. 
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CHAPTER 4 

PRESENTATION OF FINDINGS 

Introduction 
 

 The purpose of this study was to determine if there is an association between the 

perception of ownership of a laptop computer and a students' attitude toward school. This chapter 

begins with a presentation of the nature of students' attitudes toward school found in past 

research. It will also disclose the reliability of the pretest/posttest instrument, as well as discuss 

the procedures involved in evaluating the change in student attitude. The next section in the 

chapter presents the statistics involved in the evaluation of the Laptop Usage Inventory. To 

address the research questions of this study, the chapter concludes with the correlational findings 

between student attitude toward school and perception of ownership of a laptop computer. 

Historical Perspective of Student Attitudes Toward School 
 

In general, students' attitudes toward school seem to decrease throughout the middle 

school years (typically, grades six through eight). While comparing students' attitudes toward 

school and computers at schools in Texas and Bogota, Colombia, Reyna, Martinez, & Iriarte 

(2000), found that in the Texas school that participated in this particular study, students' attitudes 

decreased overall from third grade to eighth grade for males (see Figure 6). 

 Figure 6. Male versus female trends in attitudes toward school. 



54 

The female counterparts at the same school had a consistent attitude in third through fifth grades, 

but became less positive in sixth through eighth grades. While evaluating the KIDS (Key 

Instructional Design Strategies) project, sponsored by the U.S. Department of Education, Knezek 

and Christensen (2004), found further support for students' attitudes becoming less positive 

through the middle school years. Figures 7 & 8 are graphs of Allen ISD (Texas) students’ 

attitudes towards school and computers in the spring of 2000 and 2001.  

 

 

 

 

As the figures above indicate, attitudes of middle school students for both genders generally 

become less positive through the seventh and eighth grades. Much research has been conducted 

to discover a solution to this downward spiral in attitude, especially in particular subject areas, 

such as science and math (Sorge, 2007; Wilkins & Ma, 2003; Liu, 2005). The list of suggested 

solutions is varied, including strategies such as: technology integration, problem-based learning, 

trust building, differentiation, and teaming (Wormeli, 2006; Walsh, 2006). 

The focus of this paper is a study designed to correlate students' attitudes toward school 

in the seventh and eighth grades with the perception of ownership of a laptop computer. Surveys 

Figure 8. Trends in attitudes toward computers and 
attitudes toward school, Allen ISD Grades 7-12, 
spring 2001. 

Figure 7. Trends in attitudes toward 
computers and attitudes toward school, Allen 
ISD Grades 7-12, spring 2000. 
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were given to all seventh and eighth grade students at one middle school in north central Texas 

during the 2007-2008 school year. Two different instruments were used in the study, the Student 

Attitude Survey (Figure A3, Appendix) and the Laptop Usage Inventory (Figure A2, Appendix). 

Instrumentation – Student Attitude Survey 
 

 The Student Attitude Survey was extracted by the researcher from the Computer Attitude 

Questionnaire (Knezek, Christensen, Miyashita, & Ropp, 2000). It was administered as a 

pretest/posttest to seventh and eighth grade students in a mid-sized middle school in north Texas. 

The pretest was administered to 202 seventh graders and 181 eighth graders in October 2007. 

Internal consistency reliability of the pretest was determined by calculating Cronbach’s alpha for 

the study data; it was found to be 0.66 on the pretest and 0.66 on the posttest (Table 2).  

Table 2  

Reliability Statistics 

 Cronbach’s Alpha Number of Items 

Pretest 0.66 6 

Posttest 0.66 6 

 

Alpha is a conservative measure that sets an upper limit on reliability (Nunnally, 1967). 

Cronbach’s alpha theoretically ranges from zero to one. Its strength can be assessed using the 

guidelines in Table 3 (Devellis, 1991, p. 85). The pretest reliability was consistent with an 

international study conducted by Reyna, Martinez, and Iriarte (2000) on students from third 

through eighth grades. An alpha of 0.69 was calculated on the Attitude Toward School factor of 

the Computer Attitude Questionnaire, using data from both Columbia and Texas. 
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Table 3 
 
DeVellis Reliability Guidelines 
 
Below .60 
 

Unacceptable 

Between .60 and .65 
 

Undesirable 

Between .65 and .70 
 

Minimally acceptable 

Between .70 and .80 
 

Respectable 

Between .80 and .90 
 

Very good 

Much above .90  
 

Consider shortening the scale 

 
Unlike the current study that uses six items for the pretest and posttest surveys, the Attitude 

Toward School factor in the international study consisted of only four items; Items 1, 2, 3, and 4 

from Table 4. By extracting the six item survey from the Computer Attitude Questionnaire, the 

researcher determined that the six items would represent the students' attitude toward school 

scale. 

Table 4      

Student Attitude Survey 
 

     

 SD D U A SA

1. I really like school. 
 

     

2. School is boring. 
 

     

3. I would like to work in a school when I grow up. 
 

     

4. When I grow up I would not like to work in a school. 
 

     

5. I am learning a lot in school. 
 

     

6. My friends from other schools would like to go to my 
school. 
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The average attitudes found in this study are consistent with past research on attitudes in middle 

schools. The means for each of the survey instruments, including the change from pretest to 

posttest are included in Tables 5 and 6. Consistent with past research, the attitude toward school 

became less positive throughout middle school. Seventh graders began school with the highest 

average attitude score (3.06), which then decreased by 0.20 to a score of 2.88 at the posttest 

administration in May. When comparing the seventh grade boys’ attitude scores to the seventh 

grade girls attitude scores, the boys began with a lower pretest attitude score, which then 

decreased at a faster rate. The boys’ final attitude score dropped by 0.25 to a posttest score of 

2.72 compared to the girls’ posttest score of 2.88. 

Table 5 
 
Seventh Grade Means for Survey Instruments 
 
7th 
Grade 

N Pretes t 
Mean 

Pretest 
SD 

Posttest 
Mean 

Posttest 
SD 

Change in 
Mean 

LUI Mean 

All 97 3.08 0.70 2.88 0.76 -0.20 3.09 
 

Boys 58 2.97 0.67 2.72 0.69 -0.25 3.15 
 

Girls 39 3.26 0.70 3.13 0.81 -.13 3.01 
 

 
The eighth graders (Table 6) began with a pretest attitude mean of 2.87, which was already 0.21 

below the seventh graders’ pretest score. Interestingly, the pretest mean for the eighth graders 

was within 0.01 of the seventh graders posttest mean, even though the students involved at the 

two grade levels were different. The eighth graders' pretest score decreased from pretest to 

posttest by 0.19 to the posttest mean of 2.6. The decrease in group mean scores for attitude 

toward school within each grade were very similar. Analysis of the gender subgroups for the 

eighth grade revealed that the eighth grade boys started much lower than the eighth grade girls in 

their pretest mean, 2.69 compared to 3.0731, but the girls posttest score showed a decrease in 
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attitude of more than four times as much as the boys. Nevertheless, girls at the end of the eighth 

grade school year still had attitudes toward school much higher than the boys (mean = 2.78 for 

girls vs. mean = 2.60 for boys). 

Table 6 
 
Eighth Grade Means for Attitude Toward School and Lapotp Usage Inventory Instruments
 
8th 
Grade 

N Pretes t 
Mean 
ATS 

Pretest 
SD 
ATS 

Posttest 
Mean 
ATS 

Posttest 
SD 
ATS 

Change in 
Mean 
ATS 
 

LUI Mean 

All 111 2.88 0.70 2.69 0.60 -0.19 2.68 
 

Boys 55 2.69 0.72 2.60 0.60 -0.09 2.77 
 

Girls 56 3.07 0.62 2.78 0.60 -0.29 2.60 
 

Without 
Laptops 

13 2.68 0.72 2.74 0.90 +0.06 2.07  

With 
Laptops 

98 2.90 0.69 2.68 0.55 -0.22 2.75 

 
Paired samples t-tests were used to test for significant changes in the means from pretest to 

posttest. Both seventh and eighth graders showed a significant change (Table 7). 

Table 7 
 
Results for Paired Samples t-Tests – Pretest to Posttest  

 
 t df Sig. (2-tailed) 

 
7th Grade 2.68 96 .009 

 
7th Grade Boys 2.48 57 .016 

 
7th Grade Girls 1.14 38 .263 

 
8th Grade 2.64 110 .010 

 
8th Grade Boys 0.67 54 .507 

 
8th Grade Girls 3.35 55 .001 
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On examination of the disaggregated data by gender, across grade, the difference in the eighth 

grade girls’ attitude from time of pretest to time of posttest was significant at the p < 0.01 level. 

Further exploration of the subgroups showed that the only other significant change in attitude 

toward school was for the seventh grade boys, t(57) = 2.48, p < 0.05. The scale scores used in the 

t-test analysis in Table 7 were computed by subtracting the pretest scale score from the posttest 

scale score. In addressing the large discrepancy between eighth grade girls and eighth grade 

boys, one interpretation might lead us to believe that ownership of laptops was more significant 

for the eighth grade boys, therefore keeping their attitude from decreasing as fast as for the 8th 

grade girls. This suggestion brings us to the analysis of the Laptop Usage Inventory, an original 

survey instrument pilot tested in the spring of 2007. 

Instrumentation - Laptop Usage Inventory 
 

The Laptop Usage Inventory is located in Appendix A, Figure A3. The goal of 

administering this instrument was to determine the importance of the perception of ownership of 

a laptop computer. Internal reliability on the Laptop Usage Inventory (Cronbach’s alpha) was 

0.86, with seventeen items in the instrument. Factor analysis was used to determine the 

constructs with all items intact. With the default selection of Eigenvalues greater than 1, the 

scree plot (Figure 9) revealed four factors, which was the intention when creating the survey.  

After careful examination of the four factors extracted, the items loaded strongest on the 

following factors:  Factor 1- Academic use at school; Factor 2- Personal use of the computer; 

Factor 3- Academic use at home; and Factor 4- Use of the Internet for academics (Table 8). 

Because items in Factors 3 and 4 seemed to overlap, the control factor, which was added after 

the initial pilot study, did not emerge as a separate factor. One possible explanation might be that 
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personal use can only be maintained if control of the object is also present. A subsequent factor 

analysis in which the extraction was forced to three constructs, supported this analysis (Table 8). 

 

After careful examination of the four factors extracted, the items loaded strongest on the 

following factors:  Factor 1- Academic use at school; Factor 2- Personal use of the computer; 

Factor 3- Academic use at home; and Factor 4- Use of the Internet for academics (Table 8).  

Table 8   
 
Rotated Component Matrix for Factor Analysis for 3 Factors 
 
  Component 
  1 2 3 
Q17Own .780 .304  
Q2Own .736 .362  
Q1Own .720 .131  
Q8Own .716  .102 
Q6Own .651 .295 .153 
Q5Own .503 .198  
Q11Own .177 .784  
Q12Own .244 .753 .184 
Q13Own .251 .674 .316 
Q9Own .178 .669  

(table continues)

Figure 9. Scree plot for determining number of components in Laptop Ownership Instrument. 
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Table 8 (continued). 
 
 Component 
 1 2 3 
Q10Own .387 .606 .174 
Q15Own .137  .719 
Q7Own   .717 
Q3Own  .150 .717 
Q14Own .113 .129 .715 
Q4Own  .162 .615 
Q16Own .408 .235 .485 

 
Because items in Factors 3 and 4 seemed to overlap, the control factor, which was added after 

the initial pilot study, did not emerge as a separate factor. One possible explanation might be that 

personal use can only be maintained if control of the object is also present. A subsequent factor 

analysis in which the extraction was forced to three constructs, supported this analysis (Table 8). 

Table 9 explains the factor names, items included, Cronbach’s alpha, and percent of variance for 

each factor. 

Table 9 
 
Description of Factor Analysis with 3 Factors 
 
Factor Items Alpha % of 

Variance 
 

Factor 1 Academic use at Home Questions 17, 2, 1, 8, 6, 5   0.82 19.973 
    
Factor 2 Academic use at 
School 

Questions 11, 12, 13, 9, 10   0.81 17.33 

    
Factor 3  Personal use/Control Questions 15, 7, 3, 14, 4, 16  0.77  16.951 

 
 
Question 16 is the only question that loads below 0.5 (strongest loading = 0.485 on Construct 3) 

in any of the factors. It cross-loaded in Factor 3 and Factor 1. After analyzing the question 

further, omitting it did not make the survey more robust, but rewording the question would make 

it a stronger item, so it was left in the instrument.  
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Hypotheses Testing 

Before the correlations between the various instruments could be determined, linear 

regression and scale scores were computed for the Laptop Usage Inventory (LUI), Pretest 

(newpre), posttest (post3), and the change from pretest to posttest (newprepo).  Linear regression 

was used to locate the outliers when pairing each of the instruments, and all outliers greater than 

2 standard deviations away from the mean were omitted from the correlation for that pairing. 

Bivariate correlation analysis was then used to determine the strength of the relationship that 

would address each research hypothesis. 

Seventh Grade 

Research Hypothesis 1:  Attitude toward school at the time of the pretest, as measured by 

the Student Attitude Survey, will not be significantly associated with the perception of ownership 

of a laptop computer, as measured by the Laptop Usage Inventory at the time of the posttest.  

The Pearson product moment correlation between the pretest and the LUI for seventh grade 

students (n= 92) was -0.022 (p = 0.833). This confirmed the research hypothesis that the 

relationship between the LUI and the pretest would not be significant at the time the pretest was 

given (October 2007).  

Table 10 
 
Correlations for All 7th Graders between the Pretest and the LUI 
 
    newpre LUI 

Pearson Correlation 1 -.022 
Sig. (2-tailed) . .833 newpre 

N 101 92 
Pearson Correlation -.022 1 
Sig. (2-tailed) .833 . LUI 

N 92 99 
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Research Hypothesis  2: Attitude toward school at the time of the posttest, as measured 

by the Student Attitude Survey, will be significantly associated to the perception of ownership of 

a laptop computer, as measured by the Laptop Usage Inventory at the time of the posttest.  

Bivariate correlational analysis showed no significant relationship (p = 0.28) between the LUI 

and the posttest, both of which were administered in May 2008. Therefore, the hypothesis was 

not confirmed.   

Table 11 
 
 Correlations for All 7th Graders between the LUI and the Posttest 

 
    LUI post3 

 
Pearson Correlation 1 .114 

 
Sig. (2-tailed) . .280 

 

LUI 

N 100 92 
 

Pearson Correlation .114 1 
 

Sig. (2-tailed) .280 . 
 

post3 

N 92 102 
 

 

Research Hypothesis  3: Change in attitude toward school, as measured by the difference 

between pretest and posttest scores of the Student Attitude Survey, will be significantly 

associated with the perception of ownership of the laptop computer, as measured by the Laptop 

Usage Inventory administered at the time of posttest. 

This hypothesis was not confirmed because no significance (p = .322) was found between the 

LUI and the change from pretest to posttest. Correlational analysis showed a Pearson product 

moment correlation of 0.109 with n = 85. 
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Table 12 
 
Correlations for All 7th Graders between the LUI and the Change from Pretest and Posttest  
 

    LUI Newprepo 
 

Pearson Correlation 1 .109 
 

Sig. (2-tailed) . .322 
 

LUI 

N 100 85 
 

Pearson Correlation .109 1 
 

Sig. (2-tailed) .322 . 
 

newprepo 

N 85 93 
 

Since there was no significant correlation between the Laptop Usage Inventory scores and the 

attitude toward school surveys for the seventh grade, one can conclude the perception of 

ownership does not seem to be valued at a level that could be determined in this study. Further 

variables that could possibly have contributed to this lack of significance, as well as discussion 

on the comment sections of the surveys, will be discussed in Chapter 5. 

Eighth Graders 
 

Hypothesis  1:  Attitude toward school at the time of the pretest, as measured by the 

Student Attitude Survey, will be significantly associated to the perception of ownership of a 

laptop computer, as measured by the Laptop Usage Inventory at the time of the posttest. 

Because the eighth graders had ownership of the laptop during their seventh grade year, the 

relationship was thought to carry through to the next year.  After conducting bivariate analysis, 

the correlation between LUI and pretest for all eighth graders was not found to be significant. 

With a Pearson product moment correlation at -0.129, p = 0.20, and n = 100, the hypothesis was 

not confirmed for the LUI and the pretest (Table 13).   
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Table 13  
 
 Correlations for All 8th Graders between the Pretest and the LUI 

 
    newpre LUI 

 
newpre Pearson Correlation 1 -.129

  Sig. (2-tailed) . .200

  N 112 100

LUI Pearson Correlation -.129 1

  Sig. (2-tailed) .200
.

  N 100 105

 

Hypothesis  2:  Attitude toward school at the time of the posttest, as measured by the 

Student Attitude Survey, will be significantly associated to the perception of ownership of the 

laptop computer, as measured by the Laptop Usage Inventory at the time of the postest. 

This hypothesis was confirmed. The correlations between LUI and posttest for all eighth 

graders was significant (p = 0.008) at the p < 0.01 level. The Pearson product moment 

correlation of 0.269 for n = 96 can be translated to a Cohen's d effect size of 0.52, which 

suggests this finding is educationally significant according to Bialo and Sivin-Kachala (1994). 

Their definition of educationally significant is a minimum of 0.3 standard deviations, and 

Cohen's d is a measurement of the number of standard deviations from the mean.  

Exploring for gender differences, bivariate analysis reveals that the eighth grade boys 

showed a significant relationship at the p <  0.01 level of significance (p = 0.001), with a Pearson 

r of 0.466 and n = 44, which is a much stronger relationship between the LUI and the posttest 

than the correlation for all eighth graders. The Cohen's d effect size is approximately 0.8 and is 
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considered large (Cohen, 1988). The eighth grade girls showed no significant relationship 

between the two instruments (Tables 14, 15, 16). 

Table 14 
 
Correlations for All 8th Graders between the LUI and the Posttest 

 
    post3 LUI 

 
Pearson Correlation 1 .269(**) 

 
Sig. (2-tailed) . .008 

 

post3 

N 106 96 
 

Pearson Correlation .269(**) 1 
 

Sig. (2-tailed) .008 . 
 

LUI 

N 96 102 
 

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
 

Table 15 
 
Correlations for All 8th Grade Boys between the LUI and the Posttest  

 
    post3 LUI 

 
post3 Pearson Correlation 1 .466(**) 

 
  Sig. (2-tailed) . .001 

 
  N 51 44 

 
LUI Pearson Correlation .466(**) 1 

 
  Sig. (2-tailed) .001 . 

 
  N 44 47 

 
**  Correlation is significant at the 0.01 level (2-tailed). 
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Table  16 
 
Correlations for All 8th Grade Girls between the LUI and the Posttest 
 

    post3 LUI 
 

post3 Pearson Correlation 1 .192 
 

  Sig. (2-tailed) . .173 
 

  N 55 52 
 

LUI Pearson Correlation .192 1 
 

  Sig. (2-tailed) .173 . 
 

  N 52 55 
 

 

 
Hypothesis  3:  Change in attitude toward school, as measured by the difference between 

pretest and posttest scores of the Student Attitude Survey, will be significantly associated to the 

perception of ownership of the laptop computer, as measured by the Laptop Usage Inventory 

administered at the time of posttest. 

The correlation between the LUI and the change in attitude (newprepo) for all eighth 

graders was significant (p = 0.009) at the 0.01 level, but the Pearson correlation at 0.267 for n = 

96 revealed only a medium correlation (Table 17). Sorting results by gender once again resulted 

in a significant relationship for eighth grade boys between the LUI and the change in attitude (p 

= .011) at the 0.05 level, but no significant change in the girls (p = 0.354) (Tables 18 and 19). 

The correlation coefficient for the eighth grade boys of 0.357 converted to an effect size of 0.66, 

which is a medium effect, but very meaningful to education according to guidelines by Sivin-

Kachala and Bialo (1994). This evidence confirms Hypothesis 3 for the eighth graders.  
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Table 17   
 
Correlations for All 8th Graders between the LUI and the Change in Attitude Toward School 
from Pretest to Posttest 

 
    LUI Newprepo 

 
LUI Pearson Correlation 1 .267(**) 

 
  Sig. (2-tailed) . .008 

 
  N 106 97 

 
newprepo Pearson Correlation .267(**) 1 

 
  Sig. (2-tailed) .008 . 

 
  N 97 107 

 
**  Correlation is significant at the 0.01 level (2-tailed). 
 
  

 
 

Table 18  
 
Correlations for All 8th Grade Boys  between the LUI and the Change in Attitude Toward 
School from Pretest to Posttest 

 
    newprepo LUI 

 
newprepo Pearson Correlation 1 .374(*) 

 
  Sig. (2-tailed) . .011 

 
  N 52 45 

 
LUI Pearson Correlation .374(*) 1 

 
  Sig. (2-tailed) .011 . 

 
  N 45 50 

 
*  Correlation is significant at the 0.05 level (2-tailed). 
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Table 19 
 
Correlations for All 8th Grade Girls  between the LUI and the Change from Pretest to Posttest 

 
    newprepo LUI 

 
newprepo Pearson Correlation 1 .131

  Sig. (2-tailed) . .354

  N 55 52

LUI Pearson Correlation .131 1

  Sig. (2-tailed) .354 .

  N 52 56

 
 

 
Analysis of Laptop Usage Inventory 

 
ANOVA (analysis of variance) can be used as “an exploratory test designed to detect 

evidence of any difference among a set of group means” (Agresti & Finlay, 1986, p. 398). This 

procedure was used to test the usefulness of the LUI instrument by determining whether there 

was a significant difference in LUI group mean scores between students without a laptop (0) and 

the students who had a full-time laptop during the study (1); see Table 20. The difference was 

found to be significant at the p < 0.01 level with an effect size of 0.98, which is considered to be 

very large according to guidelines by Cohen (1988); see Table B1 in Appendix B. The number of 

students in each category if of concern in this analysis because there was a large difference in the 

number of students in each group due to some of the students voluntarily opting out of taking a 

laptop for the year. According to Gravetter and Wallnau (2004), Cohen’s d is not influenced by 

the number of scores in the sample, but the extent to which Cohen’s d is a biased indicator of 

effect size is influenced by widely differing variances in the samples. Examination of the 
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standard deviations (square root of variance) for the two samples (Table 20) revealed they were 

almost identical and led to the conclusion that the Laptop Usage Inventory appears to be a good 

indicator of perception of ownership. 

Table 20 
 
ANOVA between Students with Laptops (1) and Students without Laptops(0) 
 
 
Descriptives for LUI 
 

95% Confidence 
Interval for Mean 
 

  N Mean Std. 
Deviatio
n 

Std. 
Error 

Lower 
Bound 

Upper 
Bound 
 

Min Max 

0 24 2.2017 .72951 .19497 1.7805 2.6229 1.00 3.35 
 

1 200 2.9256 .72524 .05128 2.8245 3.0267 1.00 4.94 
 

Total 214 2.8782 .74570 .05098 2.7777 2.9787 1.00 4.94 
 

 
ANOVA for LUI 
 
  Sum of 

Squares 
 

df Mean Square F Sig. 

Between Groups 6.857 1 6.857 13.027 .000 
 

Within Groups 111.586 212 .526     
  

Total 118.443 213       
 

 
 

Summary of Findings 
 

In conclusion, the Laptop Usage Inventory has great possibilities for assessing student 

perception of the importance of ownership in laptop computers.  A summary of hypothesis 

testing revealed: 
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1)  Seventh graders showed no correlation between the LUI and pretest, post test, or pre-post 

change in attitude toward school measures; thereby, confirming the research hypothesis at pretest 

time, but rejecting the research hypothesis at posttest time, and in correlation to the change in 

attitude at post test time. 

2)  Eighth graders showed correlations between the LUI and pretest, post test, or pre-post change 

in attitude toward school measures; thereby, confirming the research hypothesis at post test time 

and the change of attitude at post test time, but not confirming the research hypothesis at pretest 

time. 

3)  The eighth grade boys’ attitudes at post test time revealed the strongest correlation to the 

Laptop Ownership Inventory and implications of this correlation will be discussed in Chapter 5. 

Even though the correlations were not as strong as originally hoped, there are many possible 

variables that could have influenced the perception of the usefulness of the laptops in school and 

at home. These variables will also be discussed in the following chapter.
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CHAPTER 5 

SUMMARY OF FINDINGS, FURTHER ANALYSES, AND FUTURE 
RECOMMENDATIONS 

 
Summary of Findings 

Conceptual Foundations 

As stated in the literature review, educational technology has, and will always have, its 

critics. Just as Socrates argued against written text, in favor of oral tradition (Boyle, 2008), the 

critics of information technology in the classroom question whether students will be able to learn 

more effectively with these new technologies. Do they [the critics] expect curriculums to “wither 

and die,” as did the valued “feats of memory in the oral tradition” (Boyle, 2008, p. 173) because 

of technology use? Even critics must conclude that technology is not going away and we must all 

learn to use it effectively and teach with it constructively. 

Hypotheses 

The purpose of this study was to determine whether a relationship existed between the 

perception of ownership of laptop computers and students’ attitudes toward school. There were 

three hypotheses developed for Grade 7 and three for Grade 8.  To test these hypotheses, 

correlation analysis was used to determine the existence and/or the strength of the relationships 

between the attitude of the students at the time of the pretest, the time of the posttest, and the 

change in attitude from pretest to posttest – with the Laptop Usage Inventory score, a survey 

administered at the time of the posttest. 

Analysis of Study 

Chapter 4 revealed that the hypotheses confirmed were mainly for  eighth graders at the 

time of the posttest, both in the posttest scores (post3) and the change in attitudes from pretest to 

posttest (newprepo). It is suggested that the eighth grade boys’ attitudes toward school may not 
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have decreased as fast as the girls’ attitude toward school, due to feelings of ownership in the 

laptop computer. This correlation led to further testing of the original Laptop Usage Inventory to 

verify the items for inclusion in each of the three subscales described in the Further Analysis 

section of this dissertation. 

Summary and Implications of Findings 

As discussed previously, attitude toward school for middle school students decreases both 

as a national trend and on an international scale (Reyna, Martinez, & Iriarte, 2000; Knezek and 

Christensen, 2004; Christensen, 1997). The findings of a decrease in attitude in both the seventh 

grade and eighth grade students in this study, over the course of a school year, agreed with 

findings of previous research.  

After confirming the hypotheses of associations among attitude toward school and 

Laptop Usage Inventory scores for eighth graders, further exploration revealed that the gender 

factor was significant.. Cohen's d effect size of 0.52 was related to the correlation between the 

posttest and the LUI for all eighth graders, while a Cohen's d effect size of 0.80 was connected to 

the eighth grade boys’ analysis. This was a very strong indicator that the gender factor had an 

impact perceived ownership of a laptop computer. Hypothesis three, the correlation between the 

LUI and the change in attitude toward school from pretest to posttest, showed the same type of 

correlation as in Hypothesis 2 for eighth graders, in general, and eighth grade boys specifically. 

This association was not as strong as for Hypothesis 2. It was still a significant finding at 

Cohen's d of 0.66 for the boys and Cohen's d of 0.51 for the general eighth grade sample.  

The difference between genders for the Laptop Usage Inventory was also significant at p 

< .05. Cohen's d effect size was 0.28, which is a low to medium effect and approaching 

educational significance according to Sivin-Kachala and Bialo (1994). They state that 
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educational significance is ES > 0.3. The mean for the LUI for eighth grade girls was 2.60 and 

the mean for the eighth grade boys was 2.77. These averages indicate the boys felt more 

perceived ownership in their laptop computers. The significant results of the paired t-tests 

between attitude from pretest (October, 2007) to posttest (May, 2007) revealed that the eighth 

grade girls change in attitude was a significant decrease (t(55)=3.35) at p <0.01, but the boys 

decrease in attitude was not significant (t(54)=0.67). The seventh graders hypotheses tests 

revealed no significant correlation between the Student Attitude Surveys with the Laptop Usage 

Inventory. 

 In the literature review, the research indicated that boys have more confidence and a 

better attitude toward using computers than do girls (Vekiri, 2008; Buckingham, 2007; Knezek et 

al., 2005). The literature also suggests that as students' attitude towards school declines, it affects 

their attitudes toward other aspects of school, such as computer enjoyment (Knezek & 

Christensen, 2001). From the analysis of this study, my interpretation suggests that the eighth 

grade boys' perceived ownership of their laptop computer kept their attitude toward school from 

declining at a rate comparable to that of the eighth grade girls. 

Recommended Future Analyses 

Analyzing the LUI with Scaling Methods  

In Chapter 3, the revision of the original Laptop Ownership Inventory was introduced, 

and it was revealed to have a Cronbach’s alpha of 0.862. The intention of the revised Laptop 

Ownership Inventory was to show that the four factors of academics at school, academics at 

home, personal use, and control would be able to reveal the perception of the importance of 

ownership in the laptops assigned to the students for the school year.   However, factor analysis 

revealed only three factors as the strongest alignment of the items in the survey (Table 21).  After 
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further interpretation of the items, the Laptop Usage Inventory (LUI) Scale 1 seemed to be 

characterized by academic use of the laptops at home;  the LUI Scale 2 items were descriptive of 

academic use at school; and the LUI Scale 3 was a combination of control items and personal use 

items. 

Table 21 

Rotated Component Matrix for Factor Analysis of Laptop Ownership Inventory 

  Component Factor Loadings 
 

  1 2 3 

Q17Own .780 .304  

Q2Own .736 .362  

Q1Own .720 .131  

Q8Own .716  .102 

Q6Own .651 .295 .153 

Q5Own .503 .198  

Q11Own .177 .784  

Q12Own .244 .753 .184 

Q13Own .251 .674 .316 

Q9Own .178 .669  

Q10Own .387 .606 .174 

Q15Own .137  .719 

Q7Own   .717 

Q3Own  .150 .717 

Q14Own .113 .129 .715 

Q4Own  .162 .615 

Q16Own .408 .235 .485 
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Hierarchical clustering analysis was used next to see if the items remained clustered in the same 

constructs (Figure 10). Question 5 was the only item that had a more distant relationship to the 

group than was previously noted, but it still remained within the same group identified by factor 

analysis. In response to this questionable item and to further verify the items within each factor, 

multidimensional scaling was used to analyze the LUI (Figure 11). After reviewing the one-

dimensional, two-dimensional, and three-dimensional figures, it was determined that the two-

dimensional view visually revealed the items within each factor most clearly. 

  
Figure 10. Hierarchical cluster analysis of the revised Laptop Ownership Inventory. 
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Figure 11. Two-dimensional view of multidimensional scaling analysis (Alscal method) of the 
LUI. 
 
 

After the three analyses were complete, the subscales of the Laptop Usage Inventory 

consisted of the following items within each subscale:   

1) LUI Scale 1 (Academic Use at Home):  Q1, Q2, Q5, Q6, Q8, Q17; 

2) LUI Scale 2 (Academic Use at School): Q9, Q10, Q11, Q12, Q13; and 

3) LUI Scale 3(Personal Use/Control): Q3, Q4, Q7, Q14, Q15, Q16. 

Reliability analysis was performed on each subscale, with the following findings:  Scale 1 had a 

Cronbach’s alpha of 0.82; Scale 2 had a Cronbach’s alpha of 0.82; and Scale 3 had a Cronbach’s 

alpha of 0.77.  In exploring the reasoning for combining the personal use and control factors into 

LUI Scale 3, a possible explanation is that personal use and control cannot be separated.  

Control, as a noun, is defined to be “to have power over,” while personal is an adjective meaning 
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"intended for private use or use by one person" (Webster's New World College Dictionary, 

1996). It is reasonable to note that there would be no personal use without having power or 

control over the laptop computer. This power is also necessary to manage the laptop for personal 

use, including the personalization of the hardware. 

Analysis of Laptop Usage Inventory Subscales 

 After determining the subscales for the Laptop Usage Inventory, a scale score was 

calculated for each group of subscale items.  The main focus of the analysis was to determine the 

subscales leading to the significant findings for the hypotheses.  With all students included, the 

posttest was correlated with LUI Scales 1, 2, and 3. 

 
Table 22 
 
Correlations of Posttest to UOI Subscales for All Students 
 

    
post3 

 
LUIscl1 

 
LUIscl2 

 
LUIscl3 

 
post3 Pearson 

Correlation 1 .237(**) .232(**) -.034

  Sig. (2-tailed) . .001 .001 .623

  N 220 210 216 209

**  Correlation is significant at the 0.01 level (2-tailed). 

 
 

The information in Table 22  shows there are two subscales that are significantly correlated with 

the posttest at the p < 0.01 level for all students in the study. The LUI Scale 1, Academic Use at 

Home and the LUI Scale 2, Academic Use at School, were both positively correlated. The 

interpretation of this finding is that as the academic use of the laptop increased, the student 

attitude also increased. As was indicated in Chapter 4, the posttest was significantly correlated to 

the 8th graders LUI scale score so each of the subscales for that grade level were then correlated 

to the posttest. Further analysis revealed that the only significant findings for the eighth graders 
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was that the posttest score for eighth grade girls positively correlated with the LUI Scale 2, 

Academic Use at School, p = 0.014, r =0.323. One possible interpretation of this significance is 

that girls were more concerned about using their laptops for academic pursuits in the classroom. 

Their attitude revealed that the greater the academic use in the classroom, the more ownership 

the female student felt in their laptop computer (Table 23). 

Table 23  
 
Correlations of Posttest to LUI Subscales for Eighth Grade Girls 
 

    
post3 

 
LUIscl1 

 
LUIscl2 

 
LUIscl3 

 
post3 Pearson 

Correlation 
 

1 .137 .323(*) .179

  Sig. (2-
tailed) . .332 .014 .200

  N 57 52 57 53

*  Correlation is significant at the 0.05 level (2-tailed). 
 
After analyzing the LUI Subscales with the various demographic representations in the study, an 

analysis of variance was used to discover differences between the groups.  The students were 

divided by grade (seventh or eighth), by gender, and by computer ownership, with a laptop (1) or 

without a laptop (0), which was an unknown variable at the beginning of the study.  Some 

students opted out of taking a computer for the year for various reasons, such as:   

1) The school district charged a $40 insurance fee for the student to keep the computer for 

the year. Some said that was a determining factor in their decision to refuse the use of the 

computer. 

2) Some eighth grade students stated that they did not use the laptop last year, so they would 

not pay the insurance fee when they were sure they would not use it this year. 
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3) Some stated that they could do more on their own computer at home because the Internet 

was not filtered to the extent the school laptops were filtered. 

The ANOVA was performed on the various subgroups and subscales with significant 

findings for eighth graders, factored for gender, on LUI Scale 3, Table 24. 

 

This table reveals a significant difference, p < 0.01, between girls and boys at the eighth grade 

level on the LUI Scale 3 (Personal Use/Control). The effect size for gender at this grade is 0.57, 

which is a medium effect. The boys’ mean on this perception of ownership subscale was higher 

than the girls suggesting once again they felt that ownership was more important than did the 

girls. In Chapter 4, it was discovered that the boys’ attitudes at posttest time were significantly 

correlated to the LUI. Therefore, the boys seemed to relate the personal use of the laptop to their 

attitude more so than did the girls.  One possible interpretation is that as the boys’ perception of 

ownership in their laptop declined, so did their attitude toward school. 

Table 24 
 
Anova for Eighth Graders on LUI Scale 3 (Personal Use/Control) Factored by Gender 
 

 N 
 

Mean 
 

Std Dev 
 

Std Error 
 

Effect 
Size 

 
1 
 

57 
 

3.13 
 

1.06 
 

0.14 
 

 

2 
 

58 
 

2.55 
 

0.91 
 

0.12 
 

 
 

Total 
 

115 
 

2.84 
 

1.03 
 

0.10 
 

0.56 
 

 Su m of Squares 
 

Df 
 

Mean  Square 
 

F 
 

Sig 
 

Between 
Groups 

9.57 1 9.57 9.79 0.002 

Within 
Groups 

110.51 113 0.98   
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 The only other significant finding from the use of bivariate statistics was that the LUI 

Scales 1 and 2 were significantly related to whether the students had a laptop issued to them or 

not, which is a logical conclusion when considering that students who did not have a laptop 24/7 

would not be using it at home or at school for academic pursuits as often as students who were 

issued a laptop. There was an effect size of 0.96 for LUI Scale 1 The LUI Scale 2 has an effect 

size of 0.63. This finding is related to the ANOVA finding in Chapter 4 for the entire LUI.  It is 

interesting that the LUI Scale 3 is not a significant result.  One conclusion that might be made is 

that the students felt there were too many restrictions placed on their personal use of the laptop 

computer, thus the personal use/control factor did not give them a sense of ownership. This is an 

area in which additional research is needed. 

Analysis of Academic Subjects in Study 

 Using descriptive statistics, an analysis of variance and correlational analysis for 

Questions 9, 10, 11, 12, and 13, analyses were conducted using grade as an independent factor.  

These questions, listed below, asked students to rate the laptop use in the different areas of the 

curriculum.  

Question 9:  I use my computer in Math class. 

Question 10:  I use my computer in Reading/English class. 

Question 11:  I use my computer in Social Studies class. 

Question 12:  I use my computer in Science class. 

Question 13:  I use my computer in other classes. 
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Table 25  
 
Descriptive Statistics for Seventh Grade Students on Scale 3 Questions in the LUI 
 
  N 

 
 

Minimum 
 

Maximum 
 

Mean 
 

Std. 
Deviation 

Q9Own 114 
 

1 5 2.65 
 

1.205

Q10Own 115 
 

1 5 3.40 
 

1.114

Q11Own 115 
 

1 5 2.57 
 

1.185

Q12Own 114 
 

1 5 3.06 
 

1.192

Q13Own 114 
 

1
 

5
 

3.39 
 

1.273

 

For seventh grade students, the means ranged from 2.57 for use in social studies class to 

3.40 for use in reading/English (Table 25).   

 The eighth graders’ means ranged from 2.35 in math usage to 3.14 as an indicator for use 

in science (Table 26). 

 

Table 26  
 
Descriptive Statistics for Eighth Grade Students in Scale 3 Questions in the LUI 
 

  
N 
 

Minimum 
 

Maximum 
 

Mean 
 

Std. 
Deviation 

 
Q9Own 122 

 
1 5 2.35 

 
.862

Q10Own 121 
 

1 5 2.83 
 

1.093

Q11Own 122 
 

1 5 2.36 
 

.988

Q12Own 121 
 

1 5 3.14 
 

1.043

Q13Own 122 
 

1 5 3.07 
 

1.126
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The ANOVA revealed a significant difference between seventh and eighth grade students in the 

math courses, the language arts courses, and the other course category at p < 0.05; the language 

arts area was especially significant at p < .0005 (Table 27).   

 

Table 27 
 
Analysis of Variance for Curriculum Courses Factored by Grade 
 

  Sum of 
Squares Df Mean 

Square
F 

 
Sig

Q9Own Between Groups 5.187 1 5.187 4.782 .030

  Within Groups 253.809 234 1.085     

  Total 258.996 235     

Q10Own Between Groups 19.396 1 19.396 15.928 .000

  Within Groups 284.955 234 1.218     

  Total 304.352 235     

Q11Own Between Groups 2.692 1 2.692 2.274 .133

  Within Groups 278.253 235 1.184    

  Total 280.945 236     

Q12Own Between Groups .367 1 .367 .294 .588

  Within Groups 291.182 233 1.250    

  Total 291.549 234     

Q13Own Between Groups 6.385 1 6.385 4.437 .036

  Within Groups 336.712 234 1.439    

  Total 343.097 235     

 
Effect sizes for grade in the different content areas were as follows:  1) Math – 0.29, 2) Language 

Arts – 0.50, 3) Other courses – 0.26.  Correlations were then used to determine the direction of 
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the relationship between seventh and eighth grade students. As shown in Table 28, the 

correlation is mostly negative with significant relationships between the factor of grade with 

math, language arts, and other courses. This means that as the grade increases between seventh to 

eighth grade, the use of the laptop computer decreases in those courses where the findings were 

significant.  Science seemed to be the only course that was rated higher by the eighth graders, but 

findings were not significant. Summarizing these results, it appears that the seventh graders felt 

they used their laptop computers in math, reading, and other courses significantly more than the 

eighth grade students in those same subject areas. 

Table 28 
 
Correlations of Curriculum Courses by Grade Factor 
 

    
Q9Own 

 
Q10Own 

 
Q11Own 

 
Q12Own 

 
Q13Own

 

Grade Pearson 
Correlation 
 

-.142(*)
 

-.252(**)
 

-.098
 

.035 
 

-.136(*)
 

  Sig. (2-
tailed) 
 

.030
 

.000
 

.133
 

.588 
 

.036
 

  N 
 

236 236 237 235 236
**  Correlation is significant at the 0.01 level (2-tailed).  Correlation is significant at the 0.05 level (2-tailed). 
 

Analysis of Comments 

Each of the surveys, the Student Attitude Survey at pretest and posttest, and the original 

Laptop Ownership Inventory, had a comment section that the students could complete at their 

discretion.  Many of the students added comments, which were then coded as negative (1), 

neutral (2), or positive (3).  By correlating the comments for each test with the scales from each 

test, it was determined that positive comments reflected a positive attitude on each of the survey 

instruments, just as negative comments reflected a negative attitude on each survey instrument. 

As shown in Tables 29, 30, and 31, as much as 27% of the variance (.52 x .52, see Table 29) was 
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common between the hand analyzed and coded comments, and the instrument scale scores. This 

finding was interpreted as credible evidence of the criterion-related validity of the LUI scale. 

 

Table 29 
 
Correlation of LUI Total Score (Postest) with Coding of Comments made on the LUI 
survey instrument 
 

    
LUI 

 
Owncom 

 
LUI Pearson Correlation 1 .521(**)

  Sig. (2-tailed) . .000

  N 214 114

Owncom Pearson Correlation .521(**) 1

  Sig. (2-tailed) .000 .

  N 114 122

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
 

Table 30 
 
Correlation of Posttest Attitude Toward School Score with Coding of Comments Made on 
the Posttest Survey Instrument 
 

    
Postcom 

 
post3 

 
Postcom Pearson Correlation 1 .389(**)

  Sig. (2-tailed) . .001

  N 74 68

post3 Pearson Correlation .389(**) 1

  Sig. (2-tailed) .001 .

  N 68 220

**  Correlation is significant at the 0.01 level (2-tailed). 
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Table 31 
 
Correlation of Pretest Attitude Toward School Score with Coding of Comments Made on 
the Pretest Survey Instrument 
 

    
Newpre 

 
Precom 

 
newpre Pearson Correlation 1 .443(**)

  Sig. (2-tailed) . .002

  N 223 47

Precom Pearson Correlation .443(**) 1

  Sig. (2-tailed) .002 .

  N 47 53

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 

Table 32 shows some of the comments made and the code given them. To summarize 

some of the comments, many of the students did not find their laptops useful because: 

1) The students did not feel that their teachers had lessons that incorporated the technology 

enough to make it important for them to carry the laptop back and forth from school to 

home.   

2) The technical problems involving their laptops were very disruptive and frustrated the 

students so that they did not want to use the laptops, especially when they were not able 

to use the Internet for personal endeavors.  

3) The students who had a positive attitude toward using the laptop computer mentioned 

many of the reasons that were discussed in Chapter 2: homework help, communication, 

neater work, better organization, and help with creativity and projects. 

 

 



87 

Table 32 
 
Comments on LUI with Ratings 
 

Comments Coding Number 
of Similar 
Comments

Main Topic 

The laptop helped with papers and 
homework. 
 

3 22 Homework 

The laptop helped with typing skills and 
organization. 
 

3 6 Organization and 
Typing Skills 

I enjoyed not having to carry books to class. 
 

3   

Internet connection from home network 
would not work. 
 

2 7 Internet problems 
or blocked sites 

It helped with creative work. 3 3 Creativity 

It was slow and battery only lasted 10 
minutes. 
 

1 7  

Liked it first semester, but then never used it 
again. 
 

2   

My laptop didn’t work most of the time, 
slow, waste of money, Internet sites blocked. 
 

1 25 Technical issues 

I didn’t like lugging it around; it was a waste 
of time. 
 

1 5 Heavy 

My laptop was my best companion because it 
allowed me to do my best on every project. 
 

3 5 Projects 

It made me feel freer and connected to other 
people. 
 

3  Communication 

I used classroom computers because they are 
more efficient. 
 

1   

It was good to use a computer at home and at 
school. 
 

3   

I used it in SS and English a lot. 3   

I don’t like taking it to class, if not needed. 2 12 Not used in classes 
for academics 

 



88 

The students also mentioned that even though they used their laptop for their homework, they 

still used their personal computer to access sites online because of the filters introduced through 

the school. This reasoning relates to the control factor in the LUI survey. Future exploration 

needs to address whether the students had use of a personal computer at home, in order to 

thoroughly understand some of the variables that influenced the relationships between control 

and personal use in this study. 

Summary of Further Analyses 

Correlation coefficients between attitude toward school and perceived personal 

ownership as measured by the Laptop Usage Inventory were significant for eighth grade students 

at the time of the posttest and for the attitude toward school change from pretest to posttest. 

Further analysis revealed that the subscales of the LUI were significantly correlated to attitude 

toward school in the following manner:  

1)  LUI Scale 1 (Academic Use at School) was positively correlated with the posttest 

attitude toward school for all students; 

2) LUI Scale 2 (Academic Use at Home) was positively correlated with the posttest 

attitude toward school for all students and also for eighth grade girls when 

disaggregated by gender; 

3) LUI Scale 3 (Personal Use/Control) was not found to have a significant 

correlation with attitude toward school, pre, post, or change scores measures, but 

when factored for gender, there was a significant difference between the eighth 

graders, with boys having a higher mean scale score for personal use/control. 

Implications of Study 

As Boyle (2008) states, “We need to stop chasing the technology as the silver bullet that 
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solves the problem. We need to go beyond the shallow adaptation to the affordances of the new 

technology. We need powerful design – we need highly creative architects of technology 

supported learning environments” (p. 182). Who are these able-minded architects? To some 

extent, it will be the teachers, but they must buy into the dream and learn to expand their 

pedagogies to include a more constructivist agenda and use technology as a tool of learning. 

“The central dream must be to shape the new technology as an amplifier of human learning” (p. 

184), an issue expressed in Jerome Bruner’s (1964) concept of cultural technological amplifiers. 

Boyle (2008) also states that we need to be rigorous in assessing the ideas that work and that do 

not work.  

Whether one-to-one technology initiatives are successful is, indeed, due to a variety of 

conditions. Perceived personal ownership, as defined in this study was shown to have a 

correlation with students’ attitudes toward school at the eighth grade level.  Other characteristics 

not in place in this study were the determining factors in the strength of the correlation, or lack 

thereof.  It seems that teacher use of the technology in the classroom, using a constructivist 

pedagogy, is among the top reasons for success in laptop initiatives. In order to study the success 

of other one-to-one programs, this condition should be a prerequisite in the future.  Other 

characteristics that also need to be in place for a successful one-to-one program include:  a 

student-centered classroom and more control for students, which allows more personal use of the 

technology.  Technology alone will not guarantee an improvement in state testing results, but 

technology is here to stay, and under optimal conditions can lead to gains in achievement and 

improvement in students’ attitudes toward learning.  Using technology in the classroom today 

will begin to help our students confront the challenge and harness the strength of technological 

tools in our future. 
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Obstacles to Implementation of Research Findings 

One of the biggest obstacles in making the laptop initiative worthwhile seems to be the 

lack of academic use in the classrooms. Prior studies reported educators must be open to change, 

in order for technology in education to produce the most positive changes.  The more an educator 

remains receptive to, is primed for, and is capable of adapting to change, the greater the impact 

of the technology (Rieber and Welliver, 1989; Baylor & Ritchie, 2002). A quote from Nansen 

(2005), a technology coordinator for a public school district states, “Many schools that are 

criticized for spending money on technology without producing results are not putting enough of 

that funding into people.  You can’t just put new computers or laptops into classrooms and 

expect teachers to know how to utilize them (n.p.).”  Another source adds, “In addition to the 

availability of hardware and software, teachers’ preparation to use technology in the classroom is 

a key factor in whether or not technology is actually incorporated into curriculum and 

instruction” (Sandholtz & Reilly, 2004, p. 488). These authors also suggest that training needs to 

be more than technology literacy; it needs to focus on training teachers to use technology as a 

curriculum-based teaching tool.  Teachers not only need the training to use technology, they also 

need time to reflect on their teaching strategies to create the best learning situation in which to 

incorporate technology.  Research states that the resources most requested by teachers trying to 

integrate technology were time and collaboration with co-workers (Sandholtz & Reilly, 2004).  

Recommendations for Future Research 

Based on the findings and conclusions of this study, a future research agenda should 

include: 

1) Interviews with the students who wrote comments to explore details and attitudes not 

revealed in this study. 
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2) Comparisons of the participating teachers’ classrooms, using a mixed methodologies 

method of analysis. 

3) Surveys completed by participating students for information about access to 

computers at home. 

4)  Testing of the Laptop Ownership Inventory in other one-to-one technology 

initiatives, using other types of devices, such as handheld computers and tablet 

computers.  

5) Comparisons of the different types of Internet filters used by schools and Internet 

search tools to resolve the issue concerning personal use/control for students.  Using 

the Internet for academic purposes was viewed as a frustrating experience for the 

students and lowered their mean scores on the various survey instruments used in the 

current study. It was deemed important by the students to have an Internet search 

feature that did not constantly bombard them with error messages and filtered 

content.  A future project might include the creation of a filterless Web search engine 

for education.  If students did not see that the sites were forbidden, it would not be 

such a frustrating experience for them. 

In closing, it is important to keep in mind the characteristics of the students we are 

currently teaching. A portrait of today's students leaves us with an image of young people who 

think school is important, technology is a necessity, and world-wide information is readily 

available to use in their everyday lives. They know what they want, how they will get it, and 

where it will take them. In representing the Millennial attitude, one student said, "We're the kids 

who are going to change things" (U.S. Department of Education, 2006). If they are going to be 
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able to change things, the stage must be set for their success by making the classroom a learner-

centered, emotionally engaging, and technology-enriched learning experience. 
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APPENDIX 

LAPTOP COMPUTER SURVEY (ORIGINAL AND REVISED VERSIONS) AND 

STUDENT ATTITUDE SURVEY



94 

Original: 

 
 

 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

 



95 

Revised: 
 
 

 
 
 
 
 
 
 
 
 
 

       
 
   
 
 



96 

 

The Student Attitude Survey given as a pretest and posttest: 
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