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ABSTRACT

Technology investing in public schools has reached historical levels, yet the
impact on student achievement has been under-realized. Despite annual imcreases
school technology expenditures, there are still limited cases of schools emetsazsing
technology in ways that impact student achievement. Many studies have focuset on fi
order barriers such as access to computers, access to software, ana aechaslbgy
support. The number of studies focusing on second order barriers such as teacher
efficacy and instructional practices is much less prevalent. These uniqueor@neiust
be realized and addressed if schools are going to embrace technologglas atprove
student achievement.

This study is based on the survey completed by 146 teachers in 15 elementary
schools. Descriptive statistics, regression analysis, and correlation wdre @esxamine
the relationships between the level of technology implementation and the following
independent variables: current instructional practices, personal computer use, povert
concentration within a school, teacher efficacy, and demographic variableingc
gender, age, attainment of an advanced degree, years of classroom tegmniegax
school culture, and principal support. The results of the study determined aaignifi
relationship between the level of technology implementation and personal coogmjte
current instructional practices, and teacher efficacy. Additional findmiysated a
statistically significant negative relationship between the followagg: and both
personal computer experience and current instructional practices; asafeaperience

and both personal computer use and current instructional practices. Also, aatgtisti



significant relationship was determined to exist between a teacheréssdfegficacy and

both personal computer use and current instructional practices.
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CHAPTER |
INTRODUCTION AND OVERVIEW
Introduction

In 1913, Thomas Edison said books would become obsolete in schools and all
students would be instructed by the motion picture. He predicted the school system
would be completely changed within ten years. In 1922, he proclaimed the ussle$snes
textbooks. He stated textbooks were about 2% efficient, but believed the motion picture
would eventually be 100% efficient in the classroom (Chaptal, 2002). Similarly, a
original advertisement for the overhead projector claimed that it wouldeelilsmpline
problems, allow teachers to sit and face their pupils, conserve teacher, etiergpate
the need for an assistant and cause students to concentrate (Cuban, 1993). In 1999,
Roberts (1999) stated, “I suppose the biggest mistake we could make is to assume that
technology in and of itself, whether it's multimedia programs, the Internatyyoother
application, is the silver bullet...Technology alone is not the driver of student
performance or acquisition of skills (Chaptal, 2002). While the above statements now
seem humorous in the 2&entury, they all have one thing in common. They are
symbolic of the constant search to find a magic pill to improve student achievement.
They are all symbolic of the fact that technology, regardless of whatisypet a stand
alone answer to improving student achievement.

Despite critics who argue against the influx of technology in American schools,
the level of technology spending for public schools in the United States was pragected t
be more than 9.5 billion dollars in 2006 (Kane, 2003). According to a 2002 Benton

Foundation report, the United States had, at that time, spent over 38 billion dollars to



place technology and Internet access in America’s schools. One reasondor thes
continued expenses could be that parents and community members believe that
computers in the classroom are synonymous with progress in education and preparing
their children for the workplace (Peters, 2002). However, in te@itury, just the
mere presence of computers and boasting of a computer in every classroom canrno longe
be a measure of a school’s efforts to improve student achievement (Garthwait, 2001)
Maddux (1993) noted that there is nothing spectacular that occurs as a result ofgplacing
computer in the classroom. Rather, the difference occurs as a result of howahdtfor
the computer is used.

For supporters of technology’s ability to improve student achievement, perhaps
Lowell Milken (1998), the leader of a nonprofit group known as the Milken Foundation,
said it best when he suggested, “For it is our experience and belief that technology,
properly managed and applied, provides the opportunity to restore rigor to children’s
learning, to rebuild public confidence in American education, and to help ensure that the
equality of opportunity in which we pride ourselves as a nation has meaning” (p. 2). At
the same time, others who may be less convinced are crying out for morelrégsea
validate the enormous amounts of money being spent in efforts to push more technology
into America’s schools. One of the main arguments critics point to is the lackliby qua
research on the effectiveness of technology in improving student achievement.

Many experts point to the fact that current technology research i giudeing
inconsistent with methodologies and not using a proven framework for evaluation
(Collins, 2004; Groff & Mouza, 2008; Jones & Paolucci, 1999). The use of technology

varies so much from study to study as well as teacher to teacher thatficist dd



isolate variables that may effect student achievement (Frear &Hubkt 1999).

Although the technology used in many studies is implemented under very narrow sets of
conditions, it does not discount the fact that technology can make a positive difference on
student achievement (Kimble, 1999). Not only is much of the research centered on
narrow conditions, studies concerned with the effects of technology on student
achievement make up only a small portion of technology research. For example, of the
articles written in the Journal of Research on Teaching and Education from 1999-2003,
only 9% of the articles focused on the benefits of technology-based teachhugise

over non-technology-based teaching methods, and only 1% focused on ways to use
technology already in place to increase student achievement (RobylezzIKr2003).
Nevertheless, the debate continues on whether or not technology can help improve
student achievement.

For those critics who continue to argue against the effectiveness of techniblogy, i
cannot be overlooked that where technology has been ineffective, it can often be
attributed to a failure to properly implement its use rather than a failune ¢é¢¢hnology
itself. One critic noted that anyone viewing a public high school in the lasts ye
would discover that there has been very little change in teaching and learnitugiémts
as a result of computers or other forms of technology (Peck, Cuban, & Kirkpatrick,
2002). But, before determining the true effect technology has on student achievement,
there are many factors that must first be considered and evaluated.

One such factor is the way in which computers are used by teachers (National
Center for Education Statistics, 2005). One study concluded that 50% of teachers use

computers only for low-level teaching such as drill and practice, 61% have stugsents



technology for minimal tasks such as word processing and creating spreadsit2ts

of teachers polled felt they were not well prepared for using computers antetinet in
the classroom to influence student achievement (D’Amico, 2001; Peck et al., 2002).
Another study found that only 1 out of 6 science teachers, 1 out of 8 social studies
teachers, and 1 out of 9 math teachers reported that students used computers often in thei
class (Becker, 2000). This study found the most widespread use of technology by
teachers was for such routine matters as writing lesson plans, calggiatdes, and
making handouts. Therefore, one may conclude that it is not the effectiveness of
technology that is an issue, but rather how it is being used (Fletcher, 2006; Garthwa
2001; Groff & Mouza, 2008; Robyler & Knezek, 2003). Way too often, technology in
the classroom has been just another addition, rather than a powerful agent ofacithnge
improvement. Weglinsky (1998) noted that mere access and the frequency of use of
technology do not automatically lead to improved student achievement.

A factor that contributes greatly to the difficulty of evaluating theaif¥eness of
technology is the amount of support provided within schools. As a result of the lack of
support, technology is rarely implemented as intended in school systems. In 1999, the
CEO Forum reported that more than 50% of schools in America are in the Low Tech
category (as cited in D’Amico, 2001). U.S. firms spend at least $3,500 per worker per
year for technology and support while schools spend about $122 per student (Kerrey &
Isakson, 2000). The average amount of money spent on research and development is
about .01% of the total budget in schools, while many IT firms usually spend around 10%
of their total budget. For-profit companies have comprehensive tech support teams to

ensure a proper infrastructure and adequate training; while most schoalskgrelhave



even one teacher or leader who is given time to serve as a tech support person within the
building. Mann, Shakeshaft, Becker, and Kottkamp (1999) found in their study of
schools in West Virginia that the use of technology had influenced student achigvem

in a positive way. A part of this success has been contributed to the fact that West
Virginia spent nearly 30 cents of every dollar on technology training whitioiie than

ten times the national average for schools.

While it is rare for schools to make an investment in technology professional
development a priority, it may be even more rare in schools with a high concentration of
poverty. And even when technology professional development is provided to schools,
rarely does it consider teacher efficacy, instructional practicesypercomputer use, or
school characteristics such as teacher demographics, school culture apdipsuport.
Schools that serve high numbers of poverty students, which are arguably the saistols
in need of technology to improve student achievement, are often provided the least
amount of resources. As Kati Haycock (2004), director of the Education Trust, pointed
out, the organization of the education system in the United States is often strustured s
that we take students who have less to begin with and give them even less in schools,
despite the abundance of research and experience that compel us to give themtmore
less.

In California, districts with high concentrations of minority and poor students
receive less funding than those with low concentrations and then even less mpeey is s
on schools within these districts that serve high concentrations of minority and poor
students. California spends approximately $310 fewer cost adjusted dollars perigtudent

high poverty districts than in districts with the lowest concentration of low income



students. Sadly, this disparity is not isolated to California. In New York, the gap amounts
to approximately $2,615 dollars per student while in lllinois the gap amounts to
approximately $2, 465 dollars per student (Education Trust, 2005). According to Roza
and Hill (2003), the funding gap in Austin, Texas shows up when comparing teacher
salaries. The teachers in the districts serving the lowest numbers otstadaoverty

earn an average of $3, 417 more per year. Texas districts also reguigriyadssger
portion of their unrestricted funds to lower poverty schools (as cited in Educatisia Tr
West, 2005). Obviously, with the noted disparities in funding, it may be even more
difficult to find the necessary resources to implement technology professional
development that results in technology integration in schools with high numbers of
poverty students.

The United States is spending a significant amount of money on technology each
year. Many contend this technology is not being effectively used to improve student
achievement. Even more alarming is that the students most in need of assistaece, t
students in schools with high concentrations of poverty, are even further behind the
technology revolution than those schools with lower concentrations of poverty. This
becomes incredibly significant when the characteristics of poverty on sd¢hiooén are
examined. Kennedy, Jung, and Orland (1996) determined that the relationship between
the poverty status of families and achievement is not as strong as theséiatioetween
the concentration of poverty in a school and achievement. Students who were not poor
but attended schools with high poverty concentrations were found to be more likely to

fall behind than poor students who attended schools with low concentrations of poverty.



If the concentration of poverty has such a powerful effect on student achieydnsent
only natural to wonder if other things are not affected as well, such as chatiastef
teachers or teaching practice.

Almost anyone in the school system would acknowledge more training and
professional development is needed if technology is ever going to make preatks
difference in student achievement. Professional development is another means of
supporting the proper implementation of technology (Saleh, 2008). A 1999 survey found
that only 29% of teachers had participated in five or more hours of professional
development in technology in the past year (Garthwait, 2001). Yet a report by the U.S
Congress indicated, “Helping teachers use technology effectively may beshe m
important step to assuring that current and future investments in technologglizesite
(as cited in D’Amico, 2001). While everyone acknowledges the need for more
comprehensive and long term professional development in this area, most saersl lea
and policy makers tend to avoid the commitment to the money, time and energy required
to train teachers adequately. As a result of these factors and others, tecktibllogs
not seen widespread implementation in a way that makes a difference. Te#lthing s
looks much like it did before technology ever entered the schoolhouse.

A comprehensive meta-analysis looking at technology’s ability or inability
improve student achievement was completed by Sivin-Kachala and later updhatdoew
help of Bialo (2000). The two researchers reviewed more than 219 research studies on
technology and achievement across all age groups. They found that students in
technology rich environments experienced an increase in achievement ajaall m

subject areas, showed increased achievement in preschool through higher edurcation f



both regular and special needs students, and showed improved attitudes toward learning
and self-concept. Numerous other studies have been conducted and conclude that
technology has a positive effect on student achievement. A study published bytthe Nor
Central Regional Educational Laboratory (1999) cited research that supportediehe
that technology applications can foster higher-order thinking by involving stuthent
genuine, complex tasks within a collaborative context. Several studies have found that
when technology is used, students are more likely to complete multiple revisions of
papers, a well-known process for improving writing ability (Finkelman &Man,
1995; Owston & Wideman, 2001; Turner & Dipinto, 1992). Numerous other studies
exist involving research by Becker, Cradler, and the U.S. Department of ibdyedit
pointing to the positive effects technology can have on student achievement.

Despite substantial evidence that technology, when properly implemented, can
positively impact student achievement, the critics of this same technologgtdze
ignored. Perhaps the most well-known critic is Larry Cuban, a professon&ir8ta
University and the author of numerous reports addressing the use of technology in
America’s schools. Cuban points out that there are belief systems entrenchexbla sc
that prevent teachers from doing much more than supplementing their tradésxiahg
practices. There are also organizational obstacles such as accessiicdltsupport
that are major hindrances to the proper use of technology (as cited in Peters, 2002).
Cuban (2001) suggests that the technology used in schools is nothing more than Internet
use and word processing. He believes technology has only allowed teachers to do wha
they have always done before, such as average grades, communicate withgoarent

administrators, and assign research papers. He predicts that the goal sfuemy



having his or her own computer will eventually be achieved, but yet will resud i
fundamental changes in teaching practice.

Clark (1994) claims it is the method of instruction associated with the use of
technology that causes gains in student achievement, not the technology itselandones
Paolucci (1999) reviewed over 800 journal articles and concluded that researchers have
not clearly demonstrated measurable improvements in student achievemean that
associated with technology. “For the most part, large classrooms and schdwisigo a
their daily business ignorant of the profound changes caused by computing technologies
in many other areas of everyday life, from new manufacturing pratticesv scientific
research methods, from new business practices to new methods for creating art and
music” (Norris, Sullivan, Poirot, & Soloway, 2003, p. 15).

A 2002 report by the National Center for Education Statistics (NCES) @aime
that the introduction of the Internet has not dramatically changed how tearot
how students learn. Even so, President Bush signed a bill shortly thereafter thatprovide
for about one billion dollars in educational technology spending (Peters, 2002). The
recent 2004 National Technology Education Plan published under Bush’s administration
points out that the development of technology for education is booming, however the
provision of technology without proper training and support has caused the promise of
technology to be unrealized (U.S. Department of Education, 2004).

A “Snapshot Survey” of more than 4,000 K-12 teachers suggested the reason
technology has not had an impact on teaching and learning is that students, for one reason
or another, have not actually used technology (Norris et al., 2003). There is a general

belief that technology has not had a significant impact on teaching and learnpitg des



the billions of dollars that have been invested. Therefore, when evaluating tife use
technology to determine if it truly has an impact on student achievement, perhaps the
most critical factor to be observed is the classroom teacher.

The research consistently points back to the teacher as one of the most influential
factors in determining whether or not a technology program is successful (Quinn &
Valentine, 2004). Technology is most effective when teachers are allowedde thexi
best way to use technology in a particular context, and teachers are atbosverhge in
the training to do so (Kimble, 1999). Critics and supporters alike recognize the value of
technology when properly implemented. Most everyone agrees that for this to happen,
ongoing professional development must occur (Garthwait, 2001; Lord, 2002). This
professional development must include: understanding how learning and instruction
should change to best use the technology (Kimble, 1999); learning practical tappdica
of technology (NCREL, 1999); and the time and resources necessary to practice and
implement technology (Quinn & Valentine, 2004). Preparing teachers, continuing
professional development and ongoing readily available technical assiatararéical
to effective technology programs (Cradler & Bridgforth, 1996).

An often overlooked aspect concerning teachers is the “style” of teachitig mos
conducive to the integration of technology. Honey and Moeller (1990) contend that a
teacher with a student-centered philosophy versus a teacher-centered phiiosopie
likely to be able to effectively use technology in the classroom. According to ¥ang’
(2002) research, computers were more successful at improving student learning when

used by teachers who used more student centered instructional techniques. He further

10



pointed out that computers play a very limited role when under the supervision of those
teachers with a more teacher-centered approach to teaching.

While the research continues to build on the importance of student-centered
instruction as a critical factor in determining the effect of technologyuntest
achievement, many teachers are still not comfortable with this styadiihg. And
while many teaches are not comfortable with this style of teaching, ficeedeies may
be even more pronounced in schools serving high numbers of poverty students. These
schools tend to use technology for more traditional remediation and skills praktice
nationwide study found that the use of technology in low SES schools consisted mainly
of the reinforcement and remediation of skills while higher SES schools use taphnol
to analyze information and present information to audiences (Becker, 2000). Solomon,
Battistich, and Horn (1996) found, in a study of 476 teachers in 24 urban and suburban
elementary schools, that teachers in high poverty schools put less focus on traisstruc
style, less emphasis on intrinsic motivation, and involved students less in active
discussions and explorations.

Another factor related to the implementation of innovations such as technology
is a teacher’s sense of efficacy. Tschannen-Moran, Woolfolk, and Hoy (199&) defi
teacher’s sense of efficacy as “the teacher’s belief in his or pabiti#y to organize and
execute courses of action required to successfully accomplish a spazhag task in a
particular context” (p. 22). Citing numerous research studies, they noted thdiex'seac
sense of efficacy is related to student outcomes such as student achievement and
motivation. It is also related to a teacher’s behavior in the classroonppleginess to

new ideas and willingness to experiment with new methods of teaching.

11



Because a teacher’s sense of efficacy can be a predictor of theigmelsis to
implement new innovations, such as technology or teaching methods conducive to
integrating technology, it must also be considered when designing professional
development for teachers. It is also very important to note that there aia cert
characteristics within a school that may have an effect on a teachextseefficacy.

For example, because the conversations among teachers in schools with high numbers of
poverty students may be more likely to focus on the extreme difficulties cdtauyc

their students, a teacher’s sense of efficacy may be affected in avaegayi
(Tshannen-Moran, et al., 1998). It is important to remain aware of the effects of

school’s student population on the efficacy of teachers which may in turn affecrgach
willingness to adopt new innovations.

Whether or not technology improves student achievement has been a hotly
debated question for more than twenty years now. In fact, dating all theaslkayo
Thomas Edison’s claims in 1913 that the motion picture would revolutionize education,
educators and policy makers have made attempts to determine whether or not the
expenditures on technology can be justified. Substantial evidence existshhatdgy
can have a positive effect on student achievement. What is unclear is how oftenyit is t
used in an environment supportive enough for the technology to realize its ability to
improve student achievement. The 2004 National Technology Plan called for
strengthened leadership, innovative budgeting, improved teacher training, support of E-
learning and virtual schools, broadband access, integrated data systems, angthe m
toward digital content (U.S. Department of Education, 2004).

Under the right conditions, where teachers are personally comfortable and
at least moderately skilled in using computers themselves, where the

12



school’s daily class schedule permits allocating time for students to use

computers as part of class assignments, where enough equipment is

available and convenient to permit computer activities to flow seamlessly

alongside other learning tasks, and where teachers’ personal philosophies

support a student-centered, constructivist pedagogy that incorporates
collaborative projects defined partly by student interest, computers are

clearly becoming a valuable and well-functioning instructional tool

(Becker, 2000, July, p.2).

Therefore, the question to be asked about technology and America’s schools is
not whether or not technology is able to improve student achievement. Under the right
conditions, numerous studies have demonstrated technology can and does impact student
achievement (Kimble, 1999; Milken, 1998; Sivin-Kachala & Bialo, 2000; Weglinsky,
1998). The real question is not whether or not technology has the capability of impacting
student achievement. The more meaningful issue is what must be done to provide the
support to equip teachers with the necessary skills to use technology in a wayyhat t

does impact student achievement.

Problem Statement

The Technology Purchasing Forecast 2002-2¢b&d&ion published by Quality
Education Data reports that technology spending for U.S. public schools was 6.45 billion
dollars in 2001-2002 and reached 7.185 billion dollars in 2002-2003 (Press Release,

2002). By 2006, this number was projected to have reached 9.5 billion dollars (Kane,
2006). Teachers and schools have been purchasing computers for more than two decades
and numerous professional development opportunities have been provided, yet much of
the research says computers are still not making the impact on studengl¢aeyiare

capable of making (Caverly, Peterson, & Mandeville, 1997; Trotter, 1998, as cited in

Flowers & Algozzine, 2000; Oppenheimer, 2003; Wetzel, 2001). Strommen (1992)
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claimed that technological changes that have affected society hagdueétion
unaltered and unchanged (as cited in Royer, 2002). If technology is going to be truly
integrated into education to affect student achievement, then the focus must be on
training teachers effectively to use technology.

Commissioned by the United States Congress in 1995, the Office of Technology
Assessment stated that helping teachers “effectively incorporate teghmato the
teaching and learning process is one of the most important steps the nation tan take
make the most of past and continuing investments in educational technology” (as cited i
Parr, 1999, p.280). Schofield (1995) emphasizes that one of the main reasons computers
have not lived up to their potential is because no one has shown teachers how to use new
technology or trained teachers on how computers can be incorporated into their 'students
learning process (as cited in Caverly, et al., 1997).

While there has been much research on what teachers do not have in the area of
technology such as adequate training or professional development, accesgutesom
time, and support, it is equally important to research what teachers do have. What
teachers do have are certain beliefs about pedagogy, student achievemamg, lead
other intrinsic thought patterns that may have a profound effect on a teachégsabil
willingness to integrate technology. If teachers are expected to immpléacanology in
ways that impact student achievement, there is a significant need foraseaech in this
area.

Purpose of the Study

With limited school funding and an increased emphasis of improving student

achievement for every child, expenditures that were once “automatic’howdbe
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subjected to intense scrutiny. Before investing more money in hardware aschorey
in technology related professional development, more research is nedaegdurfpose of
this study is to determine if the level of technology implementation by teashetated
to the following: teachers’ level of current instructional practiceshexatlevel of
personal computer use; the concentration of poverty within a school; teacherygfficac
school culture; principal support; and demographic characteristics including gegele
attainment of an advanced degree, and years of classroom teaching e&perienc

Research Questions

1. Is there a relationship between the level of current instructional psaeticl
the level of technology implementation in a Southwestern school district?
2. Is there a relationship between the level of personal computer use and the level
of technology implementation in a Southwestern school district?
3. Is there a relationship between the poverty concentration within a school and
the level of technology implementation Southwestern school district?
4. Is there a relationship between the level of teacher efficacy and thefleve
technology implementation Southwestern school district?
5. Is there a relationship between each of the following demographic
characteristics and the level of technology implementation in a Southwestern
school district:

a. gender of the teacher

b. age of the teacher

c. attainment of an advanced degree by the teacher

d. years of experience of the teacher
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e. school culture
f. principal support within the school?

Significance of the Study

As technology expenditures continue to increase and constitute a significant
portion of school budgets, it becomes increasingly important to understand how to best
support teachers in the implementation of technology into their classroom. Acrtodi
Part D (Enhancing Education through Technology Act of 2001) of Title | of the No Child
Left Behind Act, the following national goals have been established for technology

1. Provide assistance for the implementation and support of a comprehensive

system that effectively uses technology to improve student academic

achievement

2. Improve student academic achievement through the use of technology in

elementary and secondary schools

3. Assist every student in crossing the digital divide by ensuring that every

student is technologically literate by the end of eighth grade

4. Encourage effective integration of technology resources and systems with

teacher training and curriculum development to establish research based

instructional methods that can be widely implemented as best practicaseby st
educational agencies.

As this portion of federal law indicates, one of the most critical aspectsueens
that technology truly does impact student achievement involves teacher traiiting as

relates to instructional methods. It is often assumed that educators epi@féission of
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teaching already knowing how to use technology, and that they have the ability to
effectively integrate technology into their classrooms (Flowers &2dme, 2000).
However, upon closer review, it is important to note that teachers with fifezes gf
service did not even experience computers in their teacher training (Kinh28e9, as
cited in Hope, 1997). Even those teachers with less years of experience who did
encounter computers often only received one course or workshop in the area of
technology.

Furthermore, Oliver (1993) discovered that teachers who had formal traning t
learn to use the computer as a personal tool did not differ from beginning teakbbers w
had no training. He suggested that the possibility is strong that there is somesideg be
technical knowledge and skill that cause teachers to effectively intégchteology.

While many professional development efforts have addressed training taadhers
technical knowledge and skill of technology, far fewer have addressed how teacher
beliefs and instructional practices are related.

A barrier often ignored is the aspect of change. When teachers are asked to
integrate technology, they are asked first to learn new teaching toolasstie computer
and the Internet. More importantly, though, they are asked to change the wagatttey t
their students, which is at the heart of a teacher’s purpose. The concept offfirst a
second order changes best describes the obstacles teachers are facirsfedhen a
integrate technology. Much of the research is focused on what are considereddirst or
barriers such as the number of computers in a classroom, the amount of software

available, or technical support for computer problems. These types of barriers do not
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typically challenge beliefs about current instructional practices or ddeply held
values (Ertmer, Anderson, Lane, Ross, and Woods, 1999).

First order barriers are more easily observed and perhaps more edsalysad,
which may be an indication of why more research has been conducted in this area.
Second order barriers are more difficult to determine and therefore moraltttiic
address. Changing second order barriers often requires major changes iratdekp se
beliefs and values, such as changing from a traditional teaching styleot@ a m
constructivist teaching style (Sandholtz, Ringstaff, & Dwyer, 1997). Second order
barriers are an essential part of teachers’ beliefs about teabbligds about computers,
beliefs about classroom practices, and response to change (Ertmer et aMUu€Ig9,
Wood, Willoughby, Ross, & Specht, 2008).

While much research has been done to address first order barriers to the
successful integration of technology, much more research is needed to aglclasds s
order barriers to technology integration. Instructional practices, persomaluter use,
teacher efficacy, and school characteristics such as poverty concengettiool, culture,
and principal support all have the potential to hinder or promote the integration of
technology in schools (Chen, 2008). It is essential to gain a better understanding in these
areas in order to better address these needs through teacher training andaibfess
development. Without more understanding, these needs will continue to serve as major
barriers to integrating technology. Without more understanding, the large expenditur
on technology will never accomplish significant improvements in student acleavem

Without more understanding, teachers will continue to be ill prepared to use technology
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to address the almost insurmountable challenge of improving student achievement for all
students.

This study attempts to provide local school districts with information that will
improve their ability to meet the national goals for the use of technology. Alssiotsc
regarding money and resources allocated for professional development and faini
teachers are sure to be influenced by the results of this study. Finalktuthysggoes
beyond the concept of the Digital Divide by looking into the impact of the poverty
concentration within a school. Most research and information concerning the Digital
Divide has focused on fiscal resources. This particular study will focus on detgrm
potential relationships between the level of technology implementation andltvarigl
independent variables: current instructional practices; personal computeracbert
efficacy; the poverty concentration within a school; school culture; prinaipalost; and
demographic characteristics including age, gender, years of expedaddége
attainment of an advanced degree.

Definitions

1. Professional (staff) developmerRrofessional development is the processes and

activities designed to enhance the professional knowledge, skills, and attitudes of
educators so that they might in turn, improve the learning of their students (Guskey,
2000, as cited in Reitzug, 2002, p.2).

2. Teacher’s Sense of Effica€A teacher’s belief in his or her capability to organize

and execute courses of action required to successfully accomplish a spedifiogeask

in a particular context. (Tschannen-Moran, Woolfolk Hoy, and Hoy 1998, p.22). For the
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purposes of this study, teacher efficacy and teacher’s sense of effiagdye used
interchangeably.

3. Poverty concentrationThe percentage of students in a particular school who qualify

for free or reduced lunch prices. To be eligible for free lunch, a student mustba f
household with at income at or below 130 percent of the federal poverty guidelines. To
be eligible for a reduced-lunch price, a student must be from a household with an income
at or below 185 percent of the federal poverty guidelines.
Assumptions

The following assumptions related to this study were made by the remearch
1. Participants understood the questions on the survey instrument and answered the
guestions honestly and accurately.
2. The survey used provided valid and reliable answers to the proposed research
guestions.

Limitations

This study was limited by the following factors:
1. This study did not consider the presence or frequency of use of various software
programs.
2. This study was based on elementary schools, in one district, in one state, fotated i
Southwestern United States. This district was located in a community wajoa m
research university.
3. This study explored possible relationships among variables. Potential relgagonshi

among variables cannot be assumed to imply cause and effect relationtsisipdsol
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possible that unexamined variables may also contribute to level of technology
implementation by teachers.
4. Except for the poverty concentration, all data are self-reported datae@eted
technology surveys completed by teachers may produce data that is ireadeeathers
report their use of technology at a more desirable level than which theyaakyac
operating (Sullivan, 2007). However, self-reported technology surveys are the mos
common method used to gather data from teachers regarding instructioneépract
technology use (Bielefeldt, 2002).
Summary

This chapter has provided a preliminary look at the effect technology can have on
student achievement. In addition, it has also touched on a few of the most formidable
barriers to ensuring teachers implement technology into the classroomainthat will
improve student achievement. The chapters that follow will attempt to build on the
information contained in this chapter in an effort to impact the current body of krgmwvled
regarding the teacher characteristic of efficacy, the effedtsegfoverty concentration
within a school, instructional practices, technology implementation, and informtati
be considered when designing professional development to improve the level of

technology implementation.
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CHAPTER I
LITERATURE REVIEW
Introduction
The purpose of this chapter is to review the pertinent literature regarding the

following: the effects of technology on student achievement; the current levels of
technology implementation by school teachers; teachers’ sense of efiicstnyctional
practices; technology and professional development; personal computer use; the
challenge of poverty; and the importance school culture. The review of theuléenall
provide a background to establish the information obtained through the administration of
the survey instrument in an attempt to answer the five proposed research questions.

Background

One problem associated with researching educational technology idrat w

technology is introduced into the classroom, many other variables change as a result
Teacher perceptions can change, teaching strategies can changedanidagtitudes can
all change (NCREL, 1999). As a result of such changes, it is difficult to idemifiyew
technology as a true independent variable. It is also extremely diffiaudeto
standardized test scores, a measure often used as a gauge for successom eidu
determine the effectiveness of technology. The link between the two is not & oa¢ura
(NCREL, 1999). Also, because technology has grown so rapidly, perhaps it has surpasse
the current knowledge of how to use technology to improve student achievement (Allen,
2001). Research is needed to help guide the ways technology is implemented in order to
have a positive impact on measures such as achievement, retention, and student

satisfaction (Robyler & Knezek, 2003).
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Technology’s Effect on Student Achievement

In researching the effectiveness of technology on student achievemenarthere
six studies that are common in most of the literature. The first is Mann'’s sttiy of
West Virginia Basic Skills/Computer Education (BS/CE) program. Theidctaded a
sample of 950 fifth grade students from 18 elementary schools across the $8&te-

1992. Data was also collected from 290 teachers. The Integrated Leayrsii@gn S
technology concentrated on teaching spelling, vocabulary, reading, and math. Vhe stud
found that the more students used the BS/CE program that year, the more theordsst s
increased on the Stanford 9. The study concluded that the technology accounted for as
much as 11 % of the improvement on basic skills scores that year. Researchers als
concluded that the cost of the program was much more cost effective at about $86 per
student than the state’s effort to reduce class sizes at a cost of $636 per student. They
claimed the BS/CE program was more cost effective than loweringstzgssfrom 35 to

20, increasing instructional time, and cross-age tutoring (Cradler, McNa#@m&n, &
Burchett, 2002; Garthwait, 2001; McCabe & Skinner, 2003; Schacter, 1999).

A second major well known study is Harold Weglinsky’s (1998) study on the
effects of technology on students’ math scores according to the 1996 National
Assessment of Educational Progress (NAEP). He assessed theddfsaetslation and
higher order thinking technologies on a national sample of 6,227 fourth graders and 7,146
eighth graders, controlling for socioeconomic status, class size, andrteach
characteristics. Eighth grade students who used the software made gains updksl5 we
above grade level. Eighth grade students whose teachers received professional

development on computers showed gains in math scores up to 13 weeks above grade
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level. Higher order uses of computers and professional development were lyositive
related to students’ academic achievement in math for both fourth and eighth grade
students. Also, fourth grade students who used computers to play learning games and
develop higher order thinking performed 3 to 5 weeks ahead of students who did not use
technology. Forgasz (2003) also found that technology enhanced student understanding
of mathematical concepts through the use of the Geometers’ Sketchpad and Gcaphma
One negative correlation noted was the effects of the use of drill and prachicelbgy;
students who used these programs performed worse than students who did not.

A third major well known study was performed by researchers at Westat. T
study analyzed student scores on two criterion referenced tests giveroie 8lin
graders and figraders during the 1998-1999 school year. After controlling for poverty,
they found that technology had a small but significant impact on student achievement
Westat found that where teachers’ use of technology to facilitate or enhassr®am
instruction was high, standardized test scores were also high. Reseachdrthé
effect of technology to be strongest on th& giade science scores. A strong
relationship was also found for the 10th grade reading assessthgrad@ writing
assessment, and" grade social science assessment. The impact of technology was
found to be generally stronger at higher grade levels. Also, 3/5 of principals and 56% of
teachers indicated that integrating technology into the curriculum impraveehst
achievement (as cited in Sherry & Jesse, 2000; Silverstein, Frechtling, & kéiy
2000).

A fourth well known study is the eMINTS project in Missouri. In 2002, fourth

graders in Missouri participated in a program that incorporated a widecérray
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multimedia and computer technology. Students who participated in the program
consistently scored 10 to 13 points higher on Missouri assessment program te$is than
students who did not participate in eMints. It is important to note, however, that similar
results were not found in a study of third graders (as cited in McCabe & Skinner, 2003;
Apple Computer, Inc., 2002).

A fifth well known and oft cited study was sponsored by Apple Computer. The
study, known as Apple Classrooms of Tomorrow (ACOT), was performed over a 10 year
period. It involved collaboration between public schools, universities, and researchers.
Apple provided the necessary resources to saturate the students’ environment with
technology, including both home and school environments. The study looked at five
different classrooms in five different schools. The results did not show an improvement
in standardized testing, but it did show improvements in such areas as higher level
reasoning and problem solving skills. Also, students were more likely to become
independent learners and self starters. Another dimension was that the stuttieihts w
access to technology had improved attitudes, improved attendance and a lowmrtdrop-
rate. The absenteeism in the ACOT classes was about half that of the nodmiad st
body and there were no drop-outs while the average drop-out rate for the normal student
body was about 30% (Apple Computer, Inc., 2002).

The ACOT study suggested the following: students can learn reading, writing,
and arithmetic if allowed to practice basic skills with technology; studeatsore
engaged when technology is present; technology offers a way for tetichers
individualize instruction; technology can decrease absenteeism, lower drafgs,tand

motivate students to continue on to college; and students who regularly use technology
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take more pride in their work, have greater confidence in their abilities, andgleve
higher levels of self-esteem.

A sixth study was a meta-analysis of more than 500 studies on computer assisted
instruction (CAI), conducted by James Kulik (1994). During more than fiftees péa
research, Kulik found that students in the treatment groups scored af'ther6dntile on
standardized tests while students in the control groups scored af'thergéntile. He
also concluded that CAl was more time efficient and improved student attituded towa
learning (as cited in Kimble, 1999).

Numerous other studies have been conducted and conclude that technology has a
positive effect on student achievement. While these studies are some of the most
comprehensive studies found in the research, numerous others have shown positive
results as well (Fluellen, 2003). While it would be beyond the scope of this paper to
mention all of these studies, it is important to mention a number of them to emphasize the
potential for technology to impact student achievement in a positive way. A study
published by the North Central Regional Educational Laboratory cited regbatc
supported the belief that technology applications can foster higher-order thinking by
involving students in genuine, complex tasks within a collaborative context (1999).
Several studies have found that when technology is used, students are more likely t
complete multiple revisions of papers, a well-known process for improving writing
ability (Finkelman & McMunn, 1995; Owston & Wideman, 2001; Turner & Dipinto,

1992).
Yuen-Kuang Liao conducted a meta-analysis of 35 studies and found that the use

of hypermedia had a moderately positive effect on student achievement, witécan e
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size of .48, over that of traditional instruction (as cited in Garthwait, 2001). In 1999,
researchers studied Idaho’s computer infusion initiative using a sample papolati

more than 35,000 8th and 11th grade students. They concluded that the integration of
technology resulted in improvement in language, math, and reading, as deterynined b
test score gains (Fouts, 2000). Researchers from the U.S. Army Resettutie busd

Boise State University examined more than 200 research studies and found that when
properly implemented, technology had a significant effect on student achievement as
determined by test scores in all subject areas and all ages (MarjdamdB&ard of
Education, 1999). They also concluded that technology increased student-teacher
interaction, increased levels of cooperative behavior, and resulted in beteiaatte,

lower dropout rates and higher rates of college attendance. They furtheradtibe t

use of technology is particularly effective on students of poverty.

An eight year study of students’ SAT scores at Brewster Academy showed
students who used laptop computers on a regular basis increased their combined SAT
score by an average of 92 points (The Endeavour Group, 2003). Follansbee, Hughes,
Pisha, and Stahl (1997) studied more that 500 elementary and middle school students
from seven large urban school districts in 28 different classes. The studentgweer
an assignment on civil rights and 14 classes were allowed to use online resduieees w
14 were not. The students allowed to use online resources performed better in all nine of
the established criteria. Five of the higher scores were statisgagtificant. The 2004
National Technology Education Plan reports on a district in south central Alakka. T
district uses technology to enhance student learning, improve technology skills, and

increase efficiency of administrative tasks. The use of the Interrsttdgnts increased
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from 5% in 1998 to 93% in 2001. On the California Achievement Test, reading scores
improved from the 28 percentile in 1995 to the ¥percentile in 1999. At the same

time, math scores improved from thé"§gercentile to the #8percentile and language

arts scores improved from the'2percentile to the 73 percentile (U.S. Department of
Education, 2004)

Teachers’ Level of Technology Implementation

In spite of the commitment to technology in schools, it often seems mahgiteac
still use computers to support their current instructional practices ra#imeasha tool to
transform their teaching into more innovative and constructivist practica=a(C2001;
VanFossen & Waterson, 2008). Before teachers can effectively implemembltagy, a
change in pedagogy must take place. According to Conlon (2000), the following is more
of an indication of what is really happening inside our classrooms:

Outside of school the media grabs for attention with a stream of Technicolor

images featuring global heroes and sound bites. Inside the school the standard

fare comprises monochrome worksheets and unheroic talking heads. If the
school is perceived as not only imposed and inflexible but also outdated and
dull, then its ability to persuade postmodern youth to swallow their curriculum

medicine will be limited (p.112).

Despite teachers not being effectively trained for technology ititexgyshe
National Council of Teacher Education’s Task Force on Technology and Teacher
Education (1997) states, “Classroom teachers hold the key to the effective use of
technology to improve learning. But if teachers do not understand how to employ
technology effectively to promote student learning, the billions of dollars eovast

educational technology initiatives will be wasted” (as cited in Jayrog,&alovinski,

2000, p. 12).
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Studies conducted in 1996 by the Department of Commerce reported that only
half of all U.S. teachers had used a computer at all (Office of Technology,P&b6,
as cited in Flowers & Algozzine). A Department of Education report and Ma&Kenz
(1999) both report that only 20% of full time public school teachers feel ready to
integrate technology into their classroom (Education Digest, 1999, asrciBdlin,

2001). In another study, 84% of teachers reported having access to the Inte@iat, yet
of them stated that the Internet is not well integrated into their classroenbéy, 2001,

as cited in Cradler et al., 2002). Numerous other reports have found that teaechets ar
making use of the technology available to them in their classrooms (Eteokleus, 2008;
Fletcher, 2006; Guhlin, 2001; Kober, 1994, as cited in Parr, 1999; McKenzie, 2001,
Rowand, 2000; Starr, 2000; Yildirim, 2000). Becker and Ravitz (2001) found that only
25 % of secondary English teachers, 17 % of science teachers, 13 % of social studies
teachers, and 11 % of math teachers make use computers on a weekly basis in the
classroom (as cited in Mouza, 2002/2003).

One widely held belief has been that if schools provide enough resources such as
money, computers, and software, teachers will integrate technology intoldlssmooms
(Sugar, 2002). This has not been the case in every situation. Increased access to
technology does not necessarily result in an increase in the use of technoleggtey<
(Forgasz, 2006; Guhlin, 2001). Many schools lack the infrastructure to support true
integration of technology, despite the large sums of money that have been spent on
obtaining technology (Fletcher, 2006; Royer, 2002). Teachers’ personal bediefs a
believed to have a great influence on the use of particular technologies (lderma

Tondeur, Van Braak, & Valcke, 2008; Sugar, 2002; Wen & Shih, 2008). These personal
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beliefs may very well include teacher efficacy, beliefs about instnatipractices,
beliefs about the use of technology, and a teacher’s beliefs about his or her students.

Studies have shown that math teachers have been slow to integrate technology
even when they had quality hardware accessible to them (Rosen & Well, 1995, as cited i
Norton, Campbell, and Cooper, 2000). In a case study of math teachers in a private
school of about 650 students with a student to computer ratio of 4 to 1, the authors of the
study found that technology resources in a school do not mean that the mathematics staff
will use technology in their teaching (Norton et al., 2000). Sheingold and Hadley (1990)
surveyed teachers who had integrated technology into their teaching and found that
having more technology did not in itself cause teachers to begin using technolegpe T
teachers indicated that they spent much of their own time and effort to learn how t
integrate technology (as cited in Marcinkiewicz, 1993/1994).

In 1991, at a large private secondary school, a five-year program was begun to
increase the use of computer technology. Each teacher was provided a laptop computer
and in-service programs were offered. The use of computers in the classnoamece
relatively unchanged. The school then added more technical staff and provided
technology coaches for all staff and only then did the use of computers increase. |
1996/1997 study of a school that had just installed a large computer network, 26% of the
teachers reported that computers had not changed their teaching becauséasktbgir
access to the computer network and the software (Wishart and Blease, 1999udhis st
suggests what much of the other literature suggests; technology access irtsaifd of
does not necessarily lead to increased technology integration. There afadaitherto

be considered.
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Teacher Efficacy

One such factor to be considered is teacher efficacy. A tremendous amount of
research indicates that, “teachers are more hesitant and less likellgracce computer
technology than other professionals” (Paprzycki & Vidakovic, 1994, as cited in Nildiri
2000, p. 480). One of the results of any needs assessment is likely to be that many
teachers do not value the use of technology, and they may even fear the use of
technology. It is important to realize that technology integration can gfect
performance, the psychological well being of employees, interpersonainshaps,
organizational effectiveness, and the organizational climate and cultured&sl&rau
& Peiro, 2000, as cited in Llorens, Salanova, & Grau, 2002/2003). And to make things
worse, the “training” model that is often used to teach technology integratiots iesal
large number of skills being presented over a short period of time and leaveisnétle
for teachers to become comfortable and confident in the use of new skills. This leaves
teachers feeling resistant, anxious, and reluctant (McKenzie, 2001).

Teachers’ beliefs either assist change and innovation or serve as aredbstacl
inhibit change and innovation (Dexter, Anderson, & Jay, 1999; Ertmer, 2005; Judson,
2006; Levin & Wadmany, 2006; Schuttloffel, 2000, as cited in Chuang, Thompson, &
Schmidt, 2003; Wetzel, 2001). Teacher attitudes, time to plan, access, and prafessio
development are all critical to improving technology integration (Guhlin, 2001;
O’Dwyer, Russell, & Bebell, 2006). Falk (1987) suggests that teachers choefaito r
from using computers because it causes them to question their existence as®(hgat
cited in Hope, 1997). This attitude is likely to increase with the onset of online courses

for high school credit.
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A discouraging study of 61 innovative programs in 146 districts nationwide by
Crandall and Associates (1982) found that attempts to alter teacher attitudesand ga
commitment to new practices, such as technology integration, were ggnerall
unsuccessful prior to the implementation of the innovation (as cited in Guskey, 1985).
Schools have spent too much time and too much money running teachers through
“training” activities in which skills are introduced in short sessions and out of ¢ontex
(McKenzie, 2001).

While many studies have focused on the lack of skill and knowledge of teachers
as a factor in the lack of use of technology, Becker (1999) and Fullan (1996) both focus
more on the beliefs of teachers (as cited in McKenzie, 2001). It is suggestin: tvay
teachers think and believe about pedagogy and teaching preferences influeverg the
technology is designed and used (Dede, 1999, as cited in Wetzel, 2001; Ertmer, 1999, as
cited in Sugar, 2002; Norton et al., 2000; Semple, 2000; Smylie, 1995, as cited in
Reitzug, 2002.; Wetzel, 2001). For teachers to change their teaching strategiesyst
become dissatisfied with their existing conditions and see change d&deaogaon
(Posner, Strike, Hewson & Gertzog, 1982, as cited in Wetzel, 2001). For any change to
become embedded, teachers must be allowed to work through how it will fit into their
current system and set of beliefs.

Simplistic views of technology integration and change underestimate plaetim

teachers’ beliefs have on how they teach, they simplify the process of how

teachers develop and learn professional knowledge, and they divert the

examination of how social norms and structures might support or contradict a

proposed change (Dexter et al., 1999, p.237).

It is important to realize that not only do the individual beliefs and values of teachers

about teaching and learning affect technology integration, the organizatidoat @rd
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climate may also inhibit or promote technology integration (Becker, 1991eDebl.,
1999, & OTA, 1995, as cited in Wetzel, 2001; Chen, 2008; George et al., 1996, as cited
in Guhlin, 2001; Norton et al., 2000).

Guskey (1986) argues that changes in the beliefs and attitudes of teactiers
thus the likelihood of changes in practice, only occur after teachers are abketve
the impact of the changes on student outcomes. It is of critical importancbahge
efforts focus on providing teachers feedback on learning outcomes. When teachers see
that a new innovation, such as technology integration, works in their classroom, their
beliefs and attitudes can and will change for the better (Guskey, 1985).

An important aspect of teacher beliefs, or attitude, is a teacher'scfezfiieacy.
Using the work of Rotter, the idea of teacher efficacy was first proposednay Ra
researchers. The Rand research asked teachers to state their lenedrokagwith two
guestions. The two questions essentially asked teachers how much control they have
over student motivation and performance compared to the student’s home environment
and whether or not a teacher’s level of effort would enable them to get througimto eve
the most difficult or unmotivated students. Based on this research, a definitionhefrteac
efficacy was developed addressing the degree to which a teacher feethbdas the
means to affect student performance (Tschannen-Moran, Woolfolk Hoy, & H®). 199

In addition to the work of the Rand researchers, a second body of information
emerged concerning teacher efficacy. The second body of work was based omBandur
work and identified teacher efficacy as a type of self-efficacy. InaHg £980s, Gibson
and Dembo (1984) combined the work of the Rand studies with the work of Bandura to

develop a 30 item measure of teacher efficacy. Through the use of this survey, Gibson
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and Dembo were able to predict that teachers with high scores on their etedey

would be more active and confident in their responses to students and that these same
teachers would persist longer, provide a greater academic focus in Sreaasand

provide different types of feedback to students when compared to teachers with lower
scores on the efficacy scale.

Prior to a continued look into the idea of teacher efficacy, it is important to
distinguish teacher efficacy from the concept of self-esteem. Bffisapecific to a
particular context or task. “Self-esteem usually is considered to ai @eflecting an
individual's characteristic affective evaluation of self (i.e. feadinfself-worth or self-
liking). By contrast, self-efficacy is a judgment about task capalilélis not inherently
evaluative. A person may feel hopelessly inefficacious for a particulaitycsuch as
figure drawing or downhill skiing, and suffer no diminishment of self-esteenubeca
that person has not invested self-worth in doing that activity well” (Gist atah®i
1992, p. 185). Guskey and Passaro (1993) further defined teacher efficacy as “teachers’
belief or conviction that they can influence how well students learn, even those who ma
be considered difficult or unmotivated” (p. 3).

Tschannen-Moran, et al. (1998) suggest that teacher efficacy is aeterny a
comparative judgment on whether his or her abilities and strategiedfaresufor the
task at hand, as it relates to teaching. So, teachers may feel effica@moescontext
such as lecture, yet feel quite inefficacious in the area of technologyatibe. Based
on this, they defined teacher efficacy as a “teacher’s belief in his or Imecapability to

organize and execute courses of action required to successfully accomplisifia spec
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teaching task in a particular context” (P. 22). It will be this definitionithiite focus of
this research.

Besides defining teacher efficacy, it is important to consider whagsiearch
says about how teacher efficacy can be used to learn more about certaitedbacacf
teachers. In an interview conducted by Shaughnessy (2004), Anita Woolfolk Hoy noted
that a teacher’s sense of efficacy has proven to be an important characteteachers
that can be correlated to positive student and teacher results. Citing numerous
researchers and related studies, Tschannen-Moran, et al. (1998) emphasized that a
teacher’s sense of efficacy is related to student outcomes such as sthkmnaent
and motivation. They also emphasized the relationship between a teacher@f sense
efficacy and the following teacher behaviors: behavior in the classroom;paftddrth;
goals; level of aspiration; openness to new ideas; willingness to try new metihmadter
serve their students; level of persistence when things do not go smoothlgnogsifi the
face of difficulty; enthusiasm for teaching; level of commitment; and kieéHibod a
teacher will remain in the field of teaching. A teacher’s sense of effisao powerful
that it may even be related to school climate, an orderly and positive school atrapspher
and the ability to overcome the effects of socioeconomic status on student achteveme
This particular idea of “collective efficacy” has been the subject of vithe/lesearch.
This study intends to contribute to the research on “collective efficacgk@mining
teacher efficacy within a school, as it relates to the poverty concentration.

Allinder (1994) determined that teacher efficacy correlates to a t&ache
willingness to experiment with new and varied instructional approaches, a desire t

discover better ways of teaching, and the likelihood of implementing innovative and
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progressive methods. He also found that the level of planning, organization, and
enthusiasm was all related to a teacher’s sense of efficacy.

The Rand Corporation’s Change Agent Study found teacher efficacy to be the
most powerful predictor in determining program implementation success éB&m
McLaughlin 1977). Guskey (1998) found teacher efficacy to be related to student
achievement and motivation, teachers’ adoption of innovations, classroom management
strategies, and school effectiveness.

In addition to the intrinsic characteristics of teachers associatedeaither
efficacy, many studies have suggested a link between a teacher’s sensaoyf affd
student achievement. In the 1976 Rand Study, teacher efficacy was found to be strongly
related to the differences in reading achievement of minority studen{sagisad various
reading programs and interventions. In a study of second and fifth graders who had
teachers with a greater sense of efficacy, Moore and Esselman (1992) fouhddbat
students outperformed their peers in math on the ITBS test. In a study of treaorsult
the Metropolitan Achievement Test at four secondary schools, the Rand resgarch
found that teacher efficacy accounted for 24% of the variance in math achi\aerde
46% of the variance in achievement on the language portion of the test. Finally, Guskey
(1998) suggested that teacher efficacy is closely related to a number ofmport
variables which include both student achievement and motivation.

If teacher efficacy is valued as a predictor of certain chardaters teachers
and if there is a potential relationship between a teacher’s sense afyeffithstudent

achievement, then it is important to further research the possible relationshgetatw
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teacher’s sense of efficacy as it relates to technology implenoengeid instructional
practices.

Instructional Practice

Hurst (1994) opined, “I firmly believe that computer technology can nevercceepla
teachers. As a colleague once told me, computers are nothing more that a new kind of
chalkboard, a tool to help teachers make their instruction more effective amddear
more inviting for a generation weaned on Nintendos, VCRs and home PCs” (p.74).
Veenema and Gardner concluded, “Technology does not necessarily improve education.
It could become a valuable tool, but only if we use it to capitalize on our new
understandings of how the human mind works” (as cited in McKenzie, 2000, p.2). As
these two statements indicate, success with technology implementationatehothe
result of technology, but rather how teachers integrate technology into thremtcur
practice. Teachers tend to teach in the way they were taught (Semple, 2000)en@hey
to focus on “instruction” which conveys a very directed and controlled approach which
was a characteristic of earlier pedagogical beliefs and computéBayde, 1997, as
cited in Royer, 2002). Many teachers continue to hold traditional beliefs aboubctass
instruction and teaching and continue to incorporate technology in a didactic manner.
Cuban (2000) points out computers are often used for memorizing facts rather than
promoting higher-order thinking skills. Such techniques and beliefs have unfortunately
resigned technology in many classrooms to little more than a word processolrfor
other low level applications rather than transforming the way teachers teach.

As mentioned earlier in this review, many teachers are not using computers in

their classroom. However, even those who are using computers are not using them as
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tools to help students better understand difficult concepts or to enhance cuni@ngtea
practices (Becker, 1997, as cited in Norton et al., 2000; Doherty & Orlofsky, 2001, &
Becker, 2001, as cited in Mouza, 2002/2003; Lei & Zhao, 2007; Papert, 1980, as cited in
Royer, 2002). Schrum (1995) explains the lack of technology integration by contending
that universities and schools have not supported “the thoughtful use of technologies to
enhance the teaching and learning process” (as cited in Schnackenberg et al., 2001,
p.138).

For teachers to implement any new instructional strategy, they musteanquir
knowledge about it and weave it together with the demands of the curriculum, classroom
management and existing instructional skills (Chai & Merry, 2006; Dextér, 089;

Guhlin, 2001; Painter, 2001). Technology integration requires knowledge of technology,
but it also requires that teachers be able to plan and execute a good lesgen @04il1).
Educators are aware of the expanding role and influence of technology, yeavkey h
struggled to find appropriate uses of technology in the classroom. Unfortunately,
conventional teaching techniques do not conform to the more traditional techniques to
which many teachers have become accustomed (Mouza, 2002/2003). In a case study of a
math staff in a private girls school with about 650 students and a computer ratio of 4 to 1,
resources were not used because the activities implicit with the userafltephdid not

support the teachers’ preferred teaching strategies (Norton et al., 2000).

Becker (1999) points to the need to not only teach technology skills to teachers,
but also to convince teachers of the value of engaging students in problem based and
project based learning with the new tool of technology (as cited in McKenzie, 2001).

The constructivist approach to teaching is the ideal approach to use when integrating
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technology. Constructivist environments engage learners in the construction of
knowledge and collaborative activities that put learning in a meaningful context.
Constructivism allows for reflection on what has been learned through conwe iaadi
interaction with other students and facilitates computer based learning ersmtsnm
(Semple, 2000). Constructivism is certainly not new to education, but with a renewed
call for problem solving, higher order thinking, relevance in the classroom, anebtich s
for ways to use technology to impact student achievement, constructivism edeaws t
made a resurgence. Of particular interest is the relationship betwkealtgy and
constructivist teaching practices.

While Jean Piaget is generally credited with the organization of tas afe
constructivism, similar thoughts and ideas can be found in the work of John Dewey,
Immanual Kant, Socrates, Aristotle, Vygotsky, and John Locke (Crowther, 1997%,Rake
Fields, & Cox, 2006). There are certainly many researchers since Piagetwgho ha
attempted to define or capture the idea of constructivism in their writingamportant
to look at some of the definitions of constructivism to better understand the potential
relationship between constructivism and the use of technology. Listed belosvearal s
definitions of constructivism:

1. Constructivism allows educators to use open-ended and active learning in the

classrooms. It causes learners to be challenged and to seek further growled

Learners are able to take new knowledge, apply it to prior knowledge, and

construct their own knowledge (Hanley, 1994).

2. Constructivism is a manner of teaching that calls for knowledge to be

constructed and grow through experience. The four elements considered essential
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to constructivism are: activating knowledge, acquiring knowledge, understanding

knowledge, and reflecting on knowledge (Zahorik, 1995).

3. Constructivism can be summarized into three primary components:

understanding is found in our interactions with the environment; conflict or

guestions are the stimulus for learning; and knowledge develops through social

interactions and their relations with individual understanding (Savery & Duf

1995).

4. Constructivism emphasizes teaching for understanding, student autonomy and

self-direction, and frequent interaction and engagement among students and

teachers (Solomon et al., 1996).

5. Constructivism includes the following components: knowledge is constructed

from experiences of the learner; knowledge resides in the mind rather than

externally; learning is a personal interpretation of the world that theelesa

beliefs and values are used in interpreting objects and events; learningtisen a

process of making meaning from experience; learning takes place in contexts

relevant to the learner; reflection is an integral part of learning; amdrigas a

shared process in which multiple points of view are considered (Greening, 1998,

as cited in Royer, 2002).

Furthermore, based on extensive research, Grabe and Grabe (1996) developed a
comparison between traditional (teacher centered) teaching and constr(stiident

centered) teaching. In Table 1, Grabe and Grabe reduced the idea of deisétruct
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Table 1

Teacher Centered versus Learner Centered Teaching

Classroom focus

Teacher role

Student role

Curricular characteristics

Classroom social
organization

Assessment practices

Role for technology

Technology content

Teacher Centered

(Traditional)

Present information
Manage classroom

Store information

Breadth

Fact retention
Fragmented knowledge
and disciplinary
separation

Independent learning
Individual responsibility
for entire task

Fact retention
Product oriented
Traditional tests
Norm referenced

Drill and practice
Direct instruction
Programming

Basic computer literacy
with higher-level skills
building on lower-level
skills

Learner Centered
(Constructivist)

Guide discovery
Model active learning
e Collaborator
(sometimes learner)

e Create knowledge
e Collaborator
(sometimes expert)

e Depth
e Application of
knowledge

e Integrated
multidisciplinary
themes

Collaborative learning
Social distribution of
thinking

Applied knowledge
Process oriented
Alternative measures
Criterion referenced

e Exploration and
knowledge construction

e Communication
(collaboration,
information access,
expression)

Emphasis on thinking
skills and application

Note. Adapted from “Integrating technology for meaningful learhity M. Grabe & C.
Grabe, 1996, Boston: Houghton Mifflin.
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teaching to the following components: role of the teacher; role of the student;
curriculum; classroom organization; assessment practices; and the esthradlogy in
the classroom.

One of the greatest challenges for professional development and technology
integration is to move the teacher from a lecturer to a facilitator (Haetsal., 1995, as
cited in Creaton & Littlejohn, 2000). The teacher must assume the role of a coach or
facilitator by helping students access information, process it, and comneuthiegit
understandings (Dexter et al., 1999). To effectively incorporate technologyetsa
must redesign their lessons around technology resources, solve logisticahgroble
how to teach a class of students with a small number of computers, and adjust the role of
the teacher for the classroom transformed by technology (Maddox, 1997, as cited in
Franklin et al., 2001).

In the National Plan for Improving Staff Development published by the National
Staff Development Council, Sparks and Hirsh (2001) suggest effective staff developme
must result in teachers being “deeply immersed” in subject matter ahdihgarethods.

It must also be curriculum centered and standards based. Teachers must be prtvided wi
pedagogical support through observation of technology-enhanced lessons, curriculums
and classrooms as well as be provided consultation opportunities with mentors
experienced in the integration of technology (Brunner, 1992, as cited in Franklin et al.,
2001). Teachers who are versed in various learning theories and have a thorough
knowledge of his or her students along with a high level of competence in using and
applying a range of educational technologies will create appropeetang

environments that are sure to result in an improvement in student achievemeng(Sempl
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2000). For this reason, it is critical that instructional practices and thenslkai to
technology be a primary target of actions designed to allow technology tonipgygt
student achievement (Niederhauser & Lindstrom, 2006).

With a solid understanding of constructivism, the next logical step is to look more
closely at the relationship between constructivist teaching and technalbgyway a
teacher uses computers is generally considered to be related to theopgtyilo
teaching. In Becker’s research, he determined that there is a statranship between
teachers’ philosophical beliefs and what constitutes good teaching, egpeitlall
regards to the use of computers.

Teachers who held traditional didactic philosophies used computers as
remediation and reinforcement tools. Drill and practice and games weneoriyrused
to have students practice and master basic skills. Teachers with moractomst
views were more likely to use computers to foster their ability to communicate
electronically with other people, present information to an audience, and work
collaboratively with others (Becker 2000).

Honey and Moeller’s (1999) research, around the same time period as Becker’s
found a similar relationship between teachers’ pedagogical approach andtdggation
of technology. The more constructivist teachers were more likely to use techimlogy
the classroom as opposed to teachers with the more traditional approach. The more
traditional teachers were less likely to integrate technology and masetbidee found
lecturing from textbook material. Vannatta (2004), Hermans et al. (2008), andfap, C

Hung, and Lee (2008) are just a few of the many more researchers thatsodoeiadl
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that constructivist teachers are more likely to use technology and to useobétoa t
advance learning associated with the ideas of constructivism.

In a study of 1404 middle and high school teachers in 54 schools in 22 separate
school districts in Massachusetts, researchers found that teachefs’ creliedagogy
and the impact of technology were positively related to the amount of time students used
computers under the teacher’s direction, the use of technology by the teacher to delive
instruction, and the use of technology by students to create products of learning
(O’'Dwyer, Russell, & Bebell, 2005).

In 1997, even the White House weighed in on technology and constructivism.
The President’s Panel on Educational Technology noted that constructivigrsepleite
a large amount of control with the student as their students complete authéstio &as
realistic context that requires students to use varying sources of infamraat
knowledge. The Panel was unwilling to make a definitive statement regarding the
preference of a constructivist approach, however they did state their beligfethat
essential elements of such an approach (constructivism) are likely to be aal ipéegof
improving the quality of education in both elementary and secondary schools. They
further stated that is likely that constructivism may ultimately glevhe type of
classroom environment most conducive to the application of technology (President’s
Committee of Advisors on Science and Technology, Panel on Educational Technology,
1997).

Considering the research available on the benefits of technology on student
achievement and the potential relationship of constructivist practices to thaiioiegf

technology in the classroom, there is certainly a need to further considdéfeitts of
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teachers’ pedagogical beliefs or their beliefs about instructionalgagacin both the
current and future levels of technology integration in the classroom.

Technology and Professional Development

“Teachers value increased student achievement as an outcome of professional
development more than any other variable and judge the value of their professional
development activities by how much they see a leap in student outcomes,” notes
Lockwood (1999). Professional development has been found to be most effective when it
is based on student learning goals that reflect the needs of the particatdvdobse
staff is participating in the professional development. These needs mayebehdke
needs of teachers and of the district, but most importantly, they must be based og learni
outcomes and the needs of students (Reitzug, 2002; Chamberlin & Scot, 2002). Joyce,
Wolf and Calhoun (1993) note that they did not find a single case in their review of
literature on professional development and school initiatives “where studenhdgar
increased but had not been a central goal” (as cited in Reitzug, 2002, p. 8).

Greenwald, Hedges, and Laine (1996) found that there is a greater increase
student achievement for money spent on professional development than for money spent
on increasing teacher salaries or reducing class size. The content and nthtbhod®d
in professional development in combination with the quality of professional development
can influence student achievement. In a three year study of technology anaamnt
by Mann and Shafer (1997), it was determined that “in schools that had more
instructional technology and teacher training...we found a strong relationshiphetwe
increased technology and higher scores...” (as cited in Mathews, 2000, p. 386). As a

result of this professional development, Fulton (1998) pointed out that teachers must be
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technology savvy if we expect our students to graduate having developed workplace
skills (as cited in Wright, Rice, & Hildreth, 2001). Despite the money expended on
professional development, improvement in academic achievement by using technology
has been poor in many of our nation’s schools over the past decade (Mathews, 2000).
Clark (1994) claims there is no compelling evidence in the past 70 years of published and
non-published research that technology causes learning under any circumstances

Internationally, education researchers have expressed a high expeotatian f
use of computer technology to improve teaching and learning (Gentile, Clements and
Battista, 1994, & Kapul & Roschelle, 1997, as cited in Norton et al., 2000). Harold
Weglinsky (1998), an associate research scientist at Educational Testinges
reported that technology can have positive benefits on student achievement depending on
how the technology is used.

If technology is to produce the expected improvements in student achievement,
teachers must see the direct link between technology and the curriculum (Baylrat,
Novinski, 2001). Sparks & Hirsh (2000), note that “a growing body of research shows
that improving teacher knowledge and teaching skills is essential to rdisiegis
performance” (p. 5). Opportunities for teachers to develop their own computer skills
correspond with enhanced student achievement (Donlevy, 1999; Mann, Shakeshatft,
Becker, & Kottkamp).

In a study of 900 school districts, Ferguson (1991) found that teacher expertise
accounted for 40% of the difference in student achievement in reading and math.
Another study found that teacher qualification accounted for more than 90% of the

variance in student achievement in a large urban district (Armour, 1989, as cited in
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Reitzug, 2002). An eight year, seven million dollar investment in West Virginia’'s
elementary schools determined that 11% of the total increase in the basiactiédizeed

by fifth grade students was a result of the investment in technology. Sivin-Kachal
(1998) review of literature found that the use of computer technology led to improved
student achievement by students in every content area, including speciabeducat

Kulik’s studies (1994) showed that the use of a certain computer based instruction
program raised achievement at least 1.4 years in 10 months of use. Weglinsky (1998)
found that higher order uses of computers led to increased student achievement in math
for both fourth and eighth graders. Problem based learning or project-based learning
supported by educational technology has been shown to improve scores as much as 10%
on statewide assessments for reading, writing, and math (Stites, 1999 a&s Gitdlin,

2001).

“Traditionally, the culture of professional development of teachers haveevol
around one shot hits or spot training (whether one day or multi-day institutes) waich ar
not sufficient to contextualize and consolidate the kinds of change in practice and
challenges to practice that need to occur on a regular basis for teaGress, (

Truesdale, & Bielec, 2001, p. 164). Currently, professional development occurs in one
shot trainings ranging from mini-workshops to three or four day conferencesisind it
limited (Reitzug, 2002). This type of professional development has been unsucecessful i
helping teachers achieve technology integration (Jayroe et al., 2001). Hurst (1994)
learned through thousands of conversations with principals and teachers that educators
have had positive experiences with professional development, but they have found it to

be too short and too infrequent.
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The literature on teacher change has pointed out that change will not be
implemented and sustained if traditional top-down models of information dissemination
and one shot workshops continue (Guskey, 1996, Richardson, 1990, Sarason, 1993, &
Soloway et al., 1996 as cited in Gross et al., 2001). The complexity of teaching is not
compatible with such models. An effective professional development program is an
ongoing process (Rodriguez & Knuth, 2000). A study of the Eiffel project in 2000,
which involved a twelve week ongoing workshop to help teachers integrate technology,
found that it would be unrealistic to expect teachers to integrate computerseinto t
classroom in a short period of time (Mouza, 2002/2003). Truly integrating technology
into teaching is a slow and time-consuming process that requires a gtedtaleging
support and follow-up. Becker (1991) suggests this type of change may take tveeto thr
years (as cited in Wetzel, 2001/2002). Others suggest this type of changkendyde
to five years in a school well equipped with technology and even longer in a school that
is poorly equipped (Rodriguez & Knuth, 2000). Speck (1996) suggests that “substantial
change in school practice typically takes four to seven years, and in sosé&0gse.”
Unfortunately, research performed by Becker (1991) found that only 5% of technology
implementation programs exceed beyond a three to five year period in schookr (Beck
1991, as cited in Wetzel, 2001).

Teachers need long term professional development and training to successfully
integrate technology (Hancock, 1993, & Levinson and Doyle, 1993, as cited in Hope,
1997). Professional development in technology needs to be ongoing and supported by a
long-term plan developed by all those who participate (Belanca, 1995, Bradley, 1996, &

US Dept of Education, 1996, as cited in Royer, 2002). Sparks and Hirsh (2000) noted
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that professional development should be sustained, rigorous, and cumulative. Research
by Sheingold and Hadley (1993) suggests that teachers’ use of technology evilives wi
experience and time. Joyce, Wolfe, and Calhoun (1993) reviewed several bodies of
research and concluded, along with their own experiences, that professional dentlopme
initiatives require 10 to 15 days of training, about 20 demonstrations of the sisategi

be learned, opportunities to practice, and a workplace designed to support tlemitiat

(as cited in Reitzug, 2002).

Follow up support is an essential component to successful professional
development (Clemente, 1991, & Winton, 1996, as cited in Schnackenberg et al., 2001).
To maximize the potential of our human resources (i.e. teachers), it is mgdessary
on continuous training (Llorens, Slanova, & Grau, 2002/2003). In addition to sustained
professional development, teachers need around the clock access to leaonirngsdse
practice newly learned skills (Guhlin, 2001).

According to the literature, a crucial factor to help teachers truly ineegrat
technology is to move away from the traditional form of professional development and
move toward professional development that is sustained over long periods of time.
Training teachers to perform tasks associated with computer technologyid cr
(Barker, 1990, Chopra, 1994, & Wyatt, 1985 as cited in Hope, 1997; Forgasz, 2006). The
ultimate goal of technology in education is to provide teachers with the skills and
understanding that will enable them to provide a technology rich learning environment
for their students (Niederhauser, 2001). As the CEO Forum on Education and
Technology (1999) stated, transforming hardware and software into tools fongeachi

and learning depends heavily on having knowledgeable teachers who are able to use
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technology in the classroom for the benefit of their students (as cited in Mouza,
2002/2003). Many K-12 educational technology magazines point to the importance of
having access, technical support, and training to help teachers integnatddgy

(Dexter et al., 1999). For effective use of this technology, teachers must be give
training, professional development and continued support (Semple, 2000). The
effectiveness of technology in schools relies on how well teachers are atikgtate
technology into their classroom and the curriculum (MacArthur & Malouf, 1991, &
Means & Olson, 1997, as cited in Howard, 2003). The public sentiment continues to call
for an increase in training and development for teachers in today’s schools. Recent
wording in the No Child Left Behind Act specifically addresses the impact of
professional development on the integration of technology into curriculum and
instruction. It even requires that 25% of technology funding be allocated toctesea
based professional development opportunities (Cradler et al., 2002).

Research has shown that teachers need professional development and ongoing
support in order to be able to integrate technology in a meaningful way (Ertater et
1999; Chai & Merry, 2006). In a national survey, almost 2/3 of teachers said that
professional development activities caused them to change their ted¢@iE&,(1998).
Another survey conducted by the Center for Applied Research in Educational
Technology asked teachers to rank nine topics and answer 45 questions. After student
learning, teachers ranked professional development as it related to theacdaology
as the most important topic (Cradler et al., 2002).

Professional development can be thought of as “processes and activitiesdlesig

to enhance the professional knowledge, skills, and attitudes of educators so that they
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might in turn, improve the learning of their students” (Guskey, 2000, as cited rugReit
2002, p. 2). Teachers usually agree that there are three major goals ofgmafessi
development programs which include: changing teachers’ beliefs and aftthdeging
teachers’ instructional practices, and changing student learning out@@nfés, 1983,
as cited in Guskey, 1985).

Lack of professional development in the area of technology can be one of the
major obstacles to achieving true technology integration (Sugar, 2002). Most educators
participate in a limited amount of professional development. They generally do not g
much beyond their district sponsored professional development opportunities and the
professional development they do participate in is generally unrelatedRe2002).

The National Goals Report (1995) stated that only %2 of all teachers had professiona
development opportunities available to them in technology (as cited in Mathews, 2000).
According to Market Data Retrieval (1999), the majority of American teackeeive

less than five hours of professional development each year (as cited in McKenzie, 2001)
Erik Fatemi (1999) reported that only 29% of teachers he surveyed receivedarore t

five hours of technology training in the past year. In a 1998 survey, 31% of teactiers sai
they had received between one and five hours of technology skills training, while 27% of
teachers said they received no technology training at all (Trotter, 1998 dsdviouza,
2002/2003). In the same survey, only 36% of teachers reported they had received
between 1 and 5 hours of technology integration training, while 36% stated they had
received no technology integration training at all.

Change will not happen if teacher professional development and the support for

the effective use of technology, as it relates to the ability to improve stackEervement,
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continues to be ignored (Lin & Chai, 2008; Semple, 2000). Within the last decade, there
has been a tremendous amount of money spent on placing technology within the schools,
but training teachers in the proper use of technology has been less of an emphasis
(Painter, 2001). School districts typically spend no more than 15% of their technology
budget on professional development (OTA, 1995, as cited in Hope, 1997). In 1999-2000,
17% of technology budgets within the schools went to professional development
(Denton, Davis, Strader, & Durbin, 2003). It is recommended that as much as 40% of the
technology budget be devoted to professional development (Web Based Education
Commission, 2000, as cited in Mouza, 2002/2003).

In addition to finding funding for technology related professional development,
the type and quality of professional development provided has had an impact on the
integration of technology. The workshops that have been the primary source of
professional development have not been successful in helping teachers understand how to
integrate technology (Royer, 2002). Fullan and Stiegelbauer (1991) noted that “nothing
has promised so much and has been so frustratingly wasteful as the thousands of
workshops and conferences that led to no significant change in practice when taesteach
return to their classrooms” (as cited in Sugar, 2002, p. 12). Many workshops attempt to
address specific skills outside the context of the curriculum and the classroom, and
therefore have not been useful to teachers in their everyday needs (@Gigs20€x1).

According to Little (1993), training models have been a primary source of
professional development opportunities for teachers. This involves outside experts
teaching teachers new strategies. While this may help teachlerskilidevelopment, it

does not give teachers the information necessary for them to use technolaggftarin
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their classroom (as cited in Mouza, 2002/2003). Most of the professional development
provided to teachers is of a formal nature, and involves the introduction of topics often
unrelated to the classroom and rarely is ongoing support part of any professional
development (Lieberman, n.d.). Successful training for teachers should makertimglea
interesting and it should be directly related to the teacher’s classrooneexpgLee,

1997).

In a comparison of exemplary computer using teachers with other teachers,
Becker (1994) found that professional development support was a major factor in the
differences between the teachers. Teachers who have received pnaledsvelopment
with computers are more likely to use computers in an effective manner (At688, as
cited in Flowers & Algozzine, 2000). Teachers who have received training in the past
year are more likely to say they are better prepared to integratetegy than those
who received no training in the past year (Fatemi, 1999). According to a 1999 survey
conducted by the National Center for Education Statistics (NCES), teaatters w
professional development in the use of computers and the Internet over thegeast thr
years are more likely to give student’s assignments using computers aneihetInt
(Rowand, 2000). In that same survey, teachers with more hours of professional
development felt better prepared to use computers and the Internet. A review of 176
studies chosen from an original group of 1000 studies, entitled “Report on the
Effectiveness of Technology in Schools 95-96,” found that teachers are moreveffecti
after receiving extensive training in technology integration (West, 1995).

NCES found that teachers who participated in professional development that

lasted at least 8 hours were 3 to 5 times more likely to report that the experienc
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significantly improved their teaching than those with less than 8 hours of poofaissi
development (Reitzug, 2002). The same survey reported that teachers with more than 32
hours of professional development over the past three years were more lileggrto r

feeling very well prepared than those with less than 32 hours. The same survigdrepo
that 82% of teachers with more than 32 hours of professional development in technology
used computers for instruction as compared to only 41% of teachers who had received
less than 32 hours.

Helping teachers integrate technology requires a variety of professi
development opportunities and support quite different from traditional workshops and
training opportunities. Teachers must continue to receive skill training, bualdtey
must receive training in the integration of technology into their classrooms and thei
lesson plans (Fatemi, 1999; Topper, 2004). One piece of research states thatittheen as |
as 45 minutes of professional development can affect true change if it is based on an
appropriate needs analysis, content-based instructional strategies, atedrfoptanning.

As McKenzie (1999) states, “Too much time has been wasted on teaching computer
applications apart from their classroom utilization” (as cited in Chamb&$cot, 2002,
p. 24).

Professional development has been most effective when it includes both training
and support (Reitzug, 2002). Teachers need opportunities for hands-on experience in
using and implementing new skills (Chai & merry, 2006). Teachers also neesl &acces
technology during their planning time. Ideally, 40-50% of workshops should be spent on

guided practice and exploration of technology concepts (Chamberlin & Scot, 2002).
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Understanding the importance of professional development, while it is an
extremely integral part of successfully implementing technology, may rendaggh.
When planning for professional development, decision makers must take into
consideration any characteristics that may be unique to particulagsstigroup of
teachers. One potential contributor to differences between groups ofrteasbkools is

the level of poverty within a particular school.

The Challenges of Poverty
Teacher Quality

As suggested by Kati Haycock, director of the Education Trust, the latestaies
findings prove what parents and educators have always known. The single most
important factor that determines the success of students in school, even moredluan ra
poverty, is teacher quality (Haycock, 1998). In a knowledge based society, ittstands
reason that students are most likely to achieve under teachers who have a strong
foundation in the subjects they are teaching. In a 2002 study of New York teachers,
researchers concluded that no matter what study you review or what mgasuuss,
poor students, low performing students, and minority students are more likely to have
teachers who are inexperienced, uncertified, and/or poorly educated (Lankford& Loeb
Wyckoff, 2002).

In the United States, students in high poverty schools are more likely to be taught
by teachers with three years or less of experience. In Califoro@datg to the Public
Policy Institute of California, the percentage of teachers with two oyésss of
experience is twice as high in schools with poverty concentrations gteater3% when

compared to schools with poverty concentrations of less than 25% (Betts, Reuben, &
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Danenberg, 2000). In a study of Wisconsin schools, researchers discovered that 45% of
students in schools with high poverty concentrations were assigned to teathérsew

or less years of experience compared to only 22% of the students in schools with low
poverty concentrations.

In addition to the lack of teacher experience in high poverty schools, students in
these same schools are more likely to be taught by teachers who lack anrttsgor i
field or who lack certification. According to Ingersoll (2004), students attendimapts
with a 75% poverty concentration rate are more than twice as likely as stattentding
a school with a 10% or less poverty concentration rate to be taught by teachers not
certified in their fields. They are also 1.8 times more likely to be taughtdgcher
without a major in their field. Ingersoll discovered that 44% of classes iro@adifs
high poverty concentration high schools were taught by a teacher not certified in t
area. An alarming 91% of middle school math classes in California’s high poverty
concentration schools were taught by teachers lacking a major, or even a mimnait.i
Across the nation, the proportion of teachers not fully certified is 61% higher in schools
with high poverty concentration than in low poverty concentration schools (Bock &
Wolfe, 1996).

Also, teachers in schools with high poverty concentrations are more likely to be
taught by teachers who have not performed well on standardized measures ofeagsessm
One study found that 34% of new teachers in schools with high poverty concentrations
were in the bottom quartile of the SAT compared to only 9% in low poverty schools
(Babu & Mendro, 2003). In lllinois, students in schools with high poverty concentrations

are five times more likely to be taught by a teacher who failed thetstatieer exam at
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least once and 23 times more likely to be taught by a teacher who failed thatdrast
five times (Rossi, Beaupre, & Grossman, 2001).

In addition to issues of teacher quality, the concentration of poverty within
schools poses a number of other unique challenges. According to the U.S. Department of
Education’s 1999-2000 Schools and Staffing Survey (SASS), teachers in high poverty
schools versus low poverty schools are more than three times as likely to refport tha
physical conflicts between students are a moderate or serious problem inhbels s
more than two times as likely to report that robbery and theft are moderat®mos se
problems, and more than twice as likely to report that vandalism is a moderaieus ser
problem (Park, 2003) According to the 2003 Quality Counts survey, teachers from
schools with high poverty concentrations were more likely to report that student
disrespect and lack of parental involvement were problems (Education Week, 2003).
Teachers who work with students from poorer families are more likely tthiztetheir
students bring behaviors into the classroom that make teaching difficult anelaray
feel that they have little influence over student learning (Benard, 1996). This could
contribute to a teacher’s sense of efficacy.

Solomon et al. (1996), in a study of 476 teachers in 24 urban and suburban
elementary schools, found that teacher in schools with high poverty concentrations
tended to be less optimistic about student learning potential, less trustindesftst saw
their environment as less supportive and stimulating, and felt less positive aloout the
working conditions. These teachers also felt less satisfied with theirgsbsyarm and

supportive, and even more irritable.
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This same study by Solomon et al. (1996) also addressed a critical component of
technology implementation which is the instructional practices of teachdreifrstudy,
they found that students in schools with high poverty concentrations were subject to more
extrinsic control and fewer opportunities for self-direction, participatedaerfelass
meetings, and were less involved in cooperative learning.

Countless organizations have called for a new definition of what is considered
important in classrooms, contending that a student’s experiences should not be focused
on memorizing basic facts, skills, and procedures. The argument is that school should
involve understanding of central concepts and new ways of knowing literature, math, and
science. However, this new definition would require significant change in both the
content and pedagogy of our classrooms (Spillane & Jennings, 1999). This is gspeciall
true in schools with high concentration of poverty where improving test scoreshia s
tremendous emphasis. Schools with high levels of poverty are often subjected to what
has been termed the “Pedagogy of Poverty,” which is a classroom with an engwhasi
following rules, memorizing and repeating information, repeating drill anctipea and
stressing compliance (Haberman,1991). Often, the first reaction to improvingstsw t
scores, which are often associated with schools having high concentrations of,psverty
to sacrifice “quality” teaching for “coverage” of information and rejpetiof basic skills.

Teachers with high mobility classrooms, which is a characterisén afisociated
with high poverty, are more likely to review old material than teach newrialatad
they are often less able to adjust instruction to fit the needs of their st(ifetitstein,

2004). In a 1993 comprehensive study of Chapter | (Title 1) services eRutlegdects:

The Congressionally Mandated Study of Educational Opportunity and Growth,
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researchers determined the following: teachers of math and readingaepatte
computers were almost never used in their regular classrooms; instruction for
disadvantaged students often stressed basic skills such as knowing factsidsdraet
not higher order skills such as synthesizing data; disadvantaged studentsysyiecdrgi
time on the memorization of facts and working on low-level disconnected instraict
trivia while advantaged students worked on problem solving; and finally, teachers in high
poverty schools were much more likely to rely on textbooks while low poverty schools
used trade books and other literature (Puma, Jones, Rock, & Fernandez, 1993). These
methods stand in stark contrast to the instructional practices discussed in tledipgpce
section that are believed to be most conducive to technology implementation.
Technology

Along with the above information regarding the instructional practices of
teachers, it is important to look at further discrepancies as they relatitydwec
technology. In his research, Becker (2000b) determined that the available techmology
schools with a high concentration of low-income students is generally one ordvgo ye
behind schools with mostly middle-class students and three to four years behind schools
with high concentrations of students from high income families. Research shows
statistically significant differences between high and low socioeconstatiegs school in
terms of student access to software, teacher use of software, and legkhfae
support (Hohlfeld, Ritzhaupt, Barron, & Kemker, 2008). A report conducted by the
Office of Educational Research and Improvement (OERI) in 2000 found that schools
with less than 11% of its students qualifying for free or reduced lunches had a7 to 1

student to computer teacher ratio. In schools with more than 71% of its students
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qualifying for free or reduced lunches, the student to computer ratio wgsifecantly

worse 16 to 1 (U.S. Department of Education OERI, 2000a). Swanson (2006) reported
that the average level of computer access for all schools has remaatieelsethe same

with a 4 to 1 ration of students to “instructional’ computers. Rodriguez and Knuth (2000)
contend that meaningful change in the area of technology may take threeyeafise

but even longer in schools such as these, that are poorly equipped.

Besides the lack in technology resources, Becker (2000b) also found that teachers
working in low socio-economic status schools reported using the computer with thei
students more frequently than any other socioeconomic group. According to the
“Teacher Use of Computers and Internet in Public Schools” (OERI, 2000b) and “Does it
Compute?” (Weglinksy 1998), students in Title | programs and minority groupseeport
more frequent use of computers than those not receiving special services.

In a longitudinal study of kindergarten and first graders entitled The Early
Childhood Longitudinal Study, Kindergarten Class of 1998-1999, researchers studied a
subsample of 9,840 children in 669 public schools. They discovered that schools with
more than 50% of their students in poverty used computers more for instructional
purposes during kindergarten and significantly more for read/write/spellgmnsgn first
grade than did schools with less than 50% of their students in poverty (Judge, Puckett,
Cabuk, 2004).

Unfortunately, even though there are several reports of students in disadvantaged
schools using computers more frequently, it has not lead to improved student
achievement (Wainer, Dwyer, Cutra, Covie, Magalhaes, Ferreiro, Pimenta, &&laudi

2008). Teachers in high poverty schools were less likely to assign student work
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involving computer applications, research using CD roms, and research using et Inter
than their peers in low poverty schools (DeWitt, 2007; OERI, 2000b). Students in
schools with more than 71% of its students qualifying for free or reduced lunches used
computers for drill and practice 35% of the time compared to 21% of the time students in
schools with less than 11% of its students qualifying for free or reduced lunches used
computers for drill and practice. This discrepancy in the use of technologyhindrgus

low poverty schools is at the heart of this current study as this resedtehgsta to

determine the effects of the concentration of poverty on the level of technology
implementation by teachers, teachers’ current instructional pracmgseachers’ sense

of efficacy.

The importance of this issue is provided further validity by a study conducted by
Michael Page of Louisiana Tech University of 211 students in five Louisiangeatary
schools from low socioeconomic backgrounds. Page (2002) found that technology
enriched classrooms were conducive to higher levels of math achievement|édwglser
of self-esteem, and more student-centered environments among students of low
socioeconomic status. He further concluded that children in technology enriched
classrooms appear to score higher on standardized math tests, work well iatoa®per
groups, and are more likely to take control of their learning environment. if haggen
in five elementary schools, why can'’t it happen in all schools?

In addition to problems associated with technology use throughout all public
schools, a more serious and immediate crisis exists in schools with high caraenth
poverty. A 1995 study by the Markle Foundation revealed that the “same divergence

found in society along cultural and racial lines is found online and off-line” (&e&
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2000, P. 1). The former president of the Markle foundation, LIoyd Morrisett, called this a
digital divide between the technology haves and have-nots. Cavin (2000) called the
Digital Divide the Civil Rights issues of the new millennium. A 1992 study lmok&e
noted that U.S. schools in poor districts or schools with a majority-black student
enrollment had 10% to 12% fewer computers than other schools. A study compiled by
the National Center for Education Statistics indicated that the level afiéni@ccess is
significantly lower for the poorest schools in comparison with other schools. A 1995
study by NCES noted that schools with high concentrations of poverty place computers
in the classroom only 38% of the time (Yau, 1999).

Urban households with incomes of $75,000 or higher are over 20 times more
likely to have access to the Internet that rural households at the lowest ilev@Beand
they are more than nine times more likely to have a computer at home (Lonergan, 2000)
Poverty was found to have the strongest effect on computer access. Only 31% of
students from families earning less than $20,000 use computers at home, compared to
89% of those from families earning more than $75,000 (Internet, 2002). The poorest
schools had 16 students per computer with Internet access compared to seven students
per computer for schools with the lowest concentrations of poverty (Lonergan, 2000). As
of the fall of 1998, 39% of classrooms in poor schools were connected to the Internet,
compared to 74% in wealthier schools. Also, only 50% of the schools with the highest
concentration of poverty were connecting to the Internet using dedicateth|i@38.
77% of schools with the lowest concentrations of poverty had dedicated lines (Lonergan,
2000). Data collected from Advanced Telecommunications in U.S. Public Elementary

and Secondary Schools, a 1995 survey, indicated that the higher the socio-economic
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status of the student body, the more likely the school will have higher levels ard fast
types of Internet access. Student of low socio-economic status aredikelye lower
levels and slower types of Internet access (Leigh, 1999). The percentaggsodamns
with Internet access in high poverty public schools did not increase between 1998 &
1999, while the percentage of connected classrooms in schools with lower concentrations
of poverty did increase (Lonergan, 2000).

Additionally, schools with a high proportion of students from low-income
families are less likely to have the resources necessary to support thd apéroa
technology. Older buildings often have inadequate wiring and phone lines. Technical
support, curricular materials and professional development are more likely to be
inadequate in poor districts (Education Commission of the States, 1998). Noguera states
that underprivileged urban and inner-city students who need the most help are being
stuck with the oldest buildings, the worst teachers, and the lowest academiatopect
These same urban and inner city students to which Noguera refers are oftendghe s
students situated in schools with high concentrations of poverty (as cited in ,Harrell
2001). In a 2000 study of Washington Schools, an enormous disparity was found in the
amount of spending directed toward technology. The top ten percent of schools in
Washington spent an average of $357 per student while the bottom 10 percent spent only
$22 per student. The schools in the middle 20 percent spent $93 per student (Schubert,
2000).
Schools

Of the nearly 12 million U.S. children under age 18, nearly 1/3 live in extreme

poverty with incomes below 50% of the poverty line (U.S. Bureau of the Census, 2001).
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Data from a 1999 census revealed that 19% of children under 18 were growing up in a
family with an income below $16,400 (Forum on Child and Family Statistics, 1999).
Poverty in general is associated with significant health risks such as potomuow

birth weight, and exposure to alcohol and drugs. In fact, more than 40 years ohresearc
backs these findings. Children of poverty are also less likely to receiveyduesithcare

or child care (Thompson, 2002).

As a result of these conditions, children of low socioeconomic status (SES) are
more likely to drop out of school and not graduate (LaVeist & McDonald, 2002). One
study estimated the loss of lifetime income as a result of dropping out of sanged ra
from $20,000 to $200,000 per dropout. Looking at the number of dropouts in the United
States from the graduating class of 1981, it is estimated that more than 238 bilaos dol
has been lost in earnings, resulting in lost taxes of more than 68 billion dollars. This
same study estimated that increasing spending to address the achiegyanugtudents
in poverty could result in an investment that may actually earn $4.75 for every dollar
spent. Another important consideration is that 80% of the current prison population
dropped out of school (Whaley & Smyer, 1998).

According to a report prepared by the Washington Education Association
Council, low family income and the negative effects of poverty have signifidactef
on how well students do in school. As early as 1966, Coleman reported that SES is a
strong predictor of student achievement (Coleman, 1966). Linda Darling-Hammond
(1999) studied 2 years of NAEP data at the state level’fand &' grade math and™
grade reading and found that poverty was significantly and negativelyated&iith

student outcomes at the state level. The Louisiana Department of educatyaecana
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student data from 1997-2001 in grades K-12 and found that students on free and reduced
lunch, which is an indicator of low SES, were twice as likely to be retained in schiool tha
students who were not on free and reduced lunch (Louisiana Department of Education,
1999-2000). Chall (1996) analyzed NAEP data, scholastic aptitude tests, and reading
levels from 1910 to 1966 and found large differences in the achievement of low and high
SES students. He pointed out that the differences increase in the higher gratiasy
of 6,000 &' grade classrooms in Texas showed that classrooms with high concentrations
of poverty had significantly lower gains on norm referenced tests (Lopez, 1995). And in
one case, there is even a term for the results of the achievement gapéssitoebES.
The “Volvo Effect” is a term used to describe why students from a high SES are more
likely to achieve a high score on the SAT than students from a low SES (Sacks, 1999).
While individual poverty is certainly a major factor in dealing with the
achievement gap of poor students, the concentrations levels of poverty within a school is
another significant factor. All student poverty is not equal in terms of effects on
achievement. Students who attend schools with high levels of poverty are morelikely t
have achievement difficulties than students who attend schools with low conoestrati
of poverty (Orland, 1990). The concentration of poverty within a school has been shown
to be harmful to all students in that school, even those who don’t come from low SES
situations (Kober, 2001). School poverty concentration is related to lower perfermanc
on every education outcome. In one study, student performance on achievement tests i
both 8" and 18" grade decreased as the percentage of poor students increased (Lippman,
Burns, & McArthur, 1996). Also, students in high poverty schools were more likely to

take vocational education courses, less likely to take advanced courses, haddssgo
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gifted and talented programs, had poorer quality resources, and were lggs ldgend
as much time on homework or feel as safe as those students in schools with a lower
poverty concentration (Lippman et al.).

Students in schools with a concentration of poverty as low as 25% have been
shown to perform poorer academically than students in schools with lower pgeseota
poverty (The College Board, 1999). In a study of urban schools belonging to thelCounci
of Great City Schools, the results of standardized achievement tests indieaiide t
higher the concentration of poverty in a school district, the lower the student acbrgve
(Council of the Great City Schools, 2001). The A+ Commission in Washington found
that schools that met their fourth grade reading goals had a lower percairgagents
on free and reduced lunch than those who did not meet their goals. The percentage of
schools meeting their goals decreased as the percentage of studentsigdatifyee
and reduced lunches increased (Boeck, 2002). The U.S. Department of Education
completed a study of Title | schools in 2001 and found that students who attended
schools with the higher concentration of poor students performed worse on both reading
and math tests (U.S. Department of Education, 2001). Based on the lowa Test of Basic
Skills and the Washington Assessment of Student Learning, the state of Washington
found a clear pattern that the higher the percentage of students qualifying foxdfree a
reduced lunch, the lower the overall achievement of the entire student populatidk, (Boec
2002) The staggering effects of poverty concentration are so well documented that
schools in LaCrosse, Wisconsin, San Francisco, California, and Cambridge, North
Carolina have begun efforts to integrate school districts based on povertyhather t

racial equity (Thomas & Stockton, 2003).
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Families

Low income children are more likely to have poor or no dental care, high levels of
lead in their blood, asthma, and lack regular medical attention (Rothstein, 2004). Poor
children have twice the rate of severe vision impairment as those childrenemnat ar
poor (Gould & Gould, 2003). And even when the poorer students get prescriptions for
lenses based on school assessments, they are less likely to get themtlogenvear
Children with low birth weights, which are also associated with poverty and the lack of
prenatal care, are more likely to fail classes and repeat grade(Bagisn, 2004).

National data indicate that achievement gaps between students attending hig
poverty schools and those attending lower poverty schools exist beginning in
kindergarten (Borman, Brown, & Hewes, 2002). Another report shows that the
inequalities of children’s cognitive ability are substantial right fromsthet (Lee &

Burkam, 2002). And research shows that students who begin school well behind their
peers, and do not receive the necessary attention to catch up, will becomefrastdat
leave school at the earliest possible stage resulting in a higher rate of sropout
(Thompson, 2002).

Closely associated with children’s healthcare and early educatiom aslvantage
or disadvantage a student receives as a result of his or her parental isfluenweSES
families differ from higher SES families in many ways. They are sitikaly to have
two biological parents living in the house nor to have adults with college degrees or
professional jobs, they are more likely to be from poor neighborhoods, more likely to
receive welfare payments, and are more likely to be associated with wdblmental or

physical problems. High poverty schools are more likely to have more simgld pa
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families with the single parent working, less parents who have completedgezohore
students that have changed schools more than once (high mobility), less family members
who have completed high school, and higher unemployment (NCES, 1996). It has been
long recognized that student achievement in school is influenced by the needs ehchildr
in their homes and their communities (Donlevy, 2002).

The level of education and types of jobs held by each parent can also have an
influence on children. While studying two different homes from different soeistes,
researchers found that professional parents spoke more than 2000 words per hour to their
children while working class parents spoke only about 1300 and poor parents spoke only
about 600. As a result, four year old children of professionals have a 50% larger
vocabulary than children from working class families and a vocabulary twleegasas
the vocabulary of students from poor families. In a similar study, 3 year oldezhodlr
professionals had a vocabulary as large as that of the poor parents in the stuély (Har
Risley, 1995).

Higher SES students are more likely to have received positive social and
emotional benefits regarding their learning experiences from their parid believed
that parental beliefs and attitudes can have an effect on a child’s readingracyg |
ability (Zady & Portes, 2001). In one study of eighth graders whose parents did not have
a high school diploma, only 5% of the students achieved in the upper quartile of
standardized tests, yet over 50% of the students with at least one parent waililadegra
degree scored in the top quartile. Parents with higher education levels, andytypecall
same parents who raise their children in schools with low concentrations of poreerty, a

more likely to read to their toddlers, seek expert help in diagnosing learningrpsoble
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arrange for tutors, and to push school officials to allow their children to takeecplieg
classes (The College Board, 1999).

Students from low SES situations are also less likely to have their parents
involved in school. Yet students whose parents are involved in school are less likely to
have behavior problems, more likely to complete secondary school, and more likely to
have better academic performance. In one study, only 50% of parents with a household
income below $10,000 attended even one school event as compared to 76% of parents
with an income more than $50,000 (Child Trends Data Bank, 2003). 75% of teachers in
schools with high poverty concentrations reported parental involvement as a maderat
serious problem as compared to only 36% of the teachers in schools with low levels of
poverty. “Changing the way parents deal with their children may be the sioglke
important thing we can do to improve children’s cognitive skills” (Jencks & Phillips,
1998).

Another factor to consider in regards to the family is that students in poverty
situations are subject to high mobility, or the number of times a child is required to
change schools during their school career. According to a 1994 study by the U.S.
General Accounting Office, 30% of students with household incomes less than $10,000
changed schools three or more times between first and third grades coroparsd t
10% of students with household incomes of more than $50,000. Poor students and
students from single parent families had the highest mobility rates ireasdeffCounty,
Kentucky study (Metropolitan Housing Council, 2004). The same study showed that
frequent school changers scored lower on school tests (Barton, 2004). Data from a 1991

survey published by the General Accounting Office showed that 41% of frequent school
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changers were below grade level in reading and 33% were below in math (M&ropol
Housing Council, 2004). Teachers with high mobility classrooms are more likely t
review old material rather than introduce new material and are less aliffertentiate
instruction for all students. A standard curriculum, standard textbooks, and common
course requirements could greatly reduce this problem (Viadero, 2000). Highynobilit
which is closely associated with low SES, has such an effect on student achiedvatent
many states are allowed to exclude the scores of students considered highdyfnmobi
reports required for No Child Left Behind.
Students

What students do with their time when they are not in school is a major concern,
especially with students who live in poverty, or attend schools with high concentrations
of poverty. Some data suggest that the achievement gap between studenteat diffe
races and social classes may be largely due to what how they spendinéioth in and
out of school and the involvement of parents, teachers, and mentors (Clark, 2002).
Children in poor families rely mainly on school for academic learning and stiom|
whereas children of middle class families rely on school for only a part ofeéhenirhg
(Boss & Railsback, 2002). High achieving students spend more time engaged in
academic lessons in the classroom, more time engaged in structured &tghates
outside of school, and more time involved in structured learning activities both in and out
of school (Clark, 2002). With this in mind, it is important to note that students in high
poverty schools watch more TV at home, complete less hours of homework, have higher
truancy rates, are more likely to feel unsafe, and a have a higher frequenohof ake

and pregnancy (NCES, 1996). A study by Christakis said that each hour of TV watched
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per day between the age of 1 and 3 increased by 10% the chance that a child would have
attention problems (Christakis, Zimmerman, Digiuseppe, & McCarty, 2004).

Also, large numbers of students have difficulty reading, but the percentage of
students who have difficulty reading is higher for low SES students (Lee & Burkam,
2002). Low SES is a reliable indicator of poor reading skills. Children in poverty are
less likely to be read to than children from higher SES brackets (Barton, 2004). One
study showed that the vocabulary of high SES first graders was double that ofSow SE
students with the correlation between vocabulary and reading success béing wel
documented (Zady & Portes, 2001). Families with higher incomes are moredikely t
provide cognitively stimulating environments than families with lower incomds a
students from this type of environment are more likely to have strong readindSéiils
& Morrison, 2003) Children whose parents read to them have a considerable advantage
in language acquisition, literacy development, reading comprehension and overall school
success.

School Culture

Leadership

Leadership is a critical part of establishing a structure that pronhetesé of
technology, and more importantly, promotes training teachers to use technology.
Successful technology integration relies on several school based instsiicte as site
based management and having staff to provide technical support, (Raack 1997, as cited in
Guhlin, 2001; Sandholz & Ringstaff, 1993, as cited in Hope, 1997). Little found that
successful schools created support structures that allow for teaming, come®warspa

time to work, and make room assignments and schedules to promote interaction and
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learning (Little, 1993, as cited in Reitzug, n.d.). To promote such a culture, school
leaders need to model the use of technology in their work and constantly encoerage th
use of technology by teachers (CEO Forum 1999 as cited in Cradler et al., 2002; Weal,
1992, as cited in Hope, 1997). The principal needs to give praise, incentives, and arrange
for release time (Naron and Estes, 1985, as cited in Hope, 1997). As a leader of change,
the principal needs to create a structure with the ability to reduce orameachers’

fears, and at the same time support teachers’ efforts to use computeragglavein if

they are not yet at an ideal level (Hope, 1997).

If the principal is not a leader in professional development, technology integration
will not be successful (Rodriguez & Knuth, 2000). An administrator’s attitude toward
technology sends a message to the school community about the importance of technology
(Norum et al., 1999, as cited in Wright et al., 2001; Wright et al., 2001). A principal
must have a clear vision of technology to support student learning, and they must be the
promoters and encouragers who see beyond the daily routine and focus on what is
possible through the use of technology (Byrom, 1998 as cited in “Critical Issue”, n.d.;
Guskey, 1998 as cited in “Critical Issue”, n.d., as cited in Lockwood, 1999).

In addition to the leadership of the principal, the district should provide school
learning experiences and opportunities (McKenzie, 2001). Research has found that a
teacher’s willingness to participate in an initiative is encouraged bguthy@ort of the
district level administration (Reitzug, n.d.). Support should come from the local building
principal, the district and the school board (Alden, n.d.; Collier, 2001). A review of 176
studies chosen from an original group of 1000 studies entitled “Report on the

Effectiveness of Technology in Schools, 95-96” that was conducted by a software
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company found that support from district level administrators is vital to thessfat
integration of technology (West, 1995).

Oliver (1997) emphasized the importance of school leaders in having a vision and
the creativeness to plan and support thorough and continuous professional development
(as cited in “Critical Issue”, n.d.). Even when teachers begin to use technology,
leadership will remain an important ingredient in the change process (Levimson a
Doyle, 1993, & OTA, 1995, as cited in Hope, 1997).

Teacher Involvement

Teachers play a key role in the successful integration of technologyn@i&

Deck, 1995, as cited in Parr, 1999). Teachers need to be involved in all decisions about
technology from identifying learning objectives and outcomes to where the techiolog
placed in the building (Brown, Ryba, & Anderson, 1992, as cited in Parr, 1999;
Yamagata-Lynch, 2003). Reitzug (n.d.) conducted a literature review and found that
decisions about professional development should be made within schools and not at the
district level. The most “innovative solutions to practical problems, the bdsigesof
materials, can have no effect on practice if they are not diffused to the level of
practitioner” (Guba, 1968, as cited in Hope, 1997, p. 191). The surest way to promote
effective technology integration and to get technology to the level of the mnaetits to
involve teachers in designing their professional development.

Teachers who are involved as learners and participants experience new
knowledge and a wider capability for thought and action (Lieberman, n.d.). Teacher
involvement with research will increase the chance that the teachleusevihe research

for professional growth (Thorson, 1992, as cited in Royer, 2002). Teachers will also be
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more likely to see the connection between technology and the curriculum (McKenzie,
1999, as cited in Chamberlin & Scot, 2002). They are also more likely to draw from their
own teaching experience and knowledge in the classroom to make the connection
between technology and learning (Mayer-Smith et al., 1997, as cited in Parr, 1999).
Involving teachers is a key to effective technology integration (Andersaon, &le

Nihlen, 1994, as cited in Royer, 2002; Brown, 1994, as cited in Diaz, Aedo, Torra,
Miranda, & Martin, 1998; Dede, 1999, as cited in Wetzel, 2001; OTA, 1995, as cited in
Hope, 1997; Reitzug, n.d.; Royer, 2002).

Programs for professional development that are teacher directed rather than
administrator directed have proved more effective. They are more in tuneacitiets
needs (Alden, n.d.). Cradler and Cradler (1995) found that professional development
must be individualized, and teachers must be able to decide on what topics they should
learn and when staff development should occur. Teachers should also be given time to
plan, learn and implement what they learn (Cradler & Cradler, 1995, as cited it “Wha
can...School leaders can support”, n.d.). Finally, if teachers are involved in dgsignin
professional development, time is more likely to be spent in a more productive anld usef
way, especially if teachers are able to create something they can use athei
classroom (Chamberlin & Scot, 2002).

Learning Communities

One of the surest ways to involve teachers, alter their beliefs and attiéunde
practice the principles of adult learning is through the establishmentwoiniga
communities. In many schools, teachers are isolated from each other and studk in wha

Fullan calls “the daily press” of getting through the schedule (Mci€e001).
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Learning inside of the school where large networks of people are struggling@adthirtg
and learning problems is often discounted as a place where learning cannot occur
(Lieberman, n.d.). As far back as 1957, the National Society for the Study of Bducati

published the book Inservice Educatio'86ar Book In this book, Henry (1957)

proposed that schools and entire staffs should be collaborators in providing inservice
education (as cited in Lieberman, n.d.). Nearly 50 years later, this condaptlys f
taking hold.

A review of 176 studies chosen from an original group of 1000 studies entitled
“Report on the Effectiveness of Technology in Schools 95-96” found that “exemplary
computer using teachers benefit from a social network of other computereesthegrs
at their school” (West, 1995, p.1). This same study found that teachers are more
successful when they are members of a community of computer using eduaters
than isolated users. Elmore and Burney (1997) state that, “Deep and sustained change
requires that people feel a personal commitment to each other” and thatimsatuct
improvement not be “a collection of management principles” but rather the devalopme
of “a culture based on norms of commitment, mutual care, and concern” (EImore and
Burney, 1997, as cited in Reitzug, n.d., p. 10). Little (1993) argues that the complexity of
current reforms require more than simple skill training. It requires agsiofeal growth
culture that permits teacher to function as intellectuals rather than tecisnjas cited in
Heitzug, n.d.). School structures supportive of learning communities will allow for
teachers to communicate with each other, share experiences, and work dollidca
identify and solve problems (Lieberman, n.d.; Reitzug, n.d.; Mouza, 2002/2003).

“Learning communities emerging from a nurturing and supportive environmew all
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members to exchange ideas, share experiences and learn together tocuztem
individual learning styles” (Stephens & Evans, 2000, as cited in Chuang et al., 2003).

In a study of two schools, each of which experienced a similarly higlelg rat
professional development program, the difference between the school thatedffec
implemented the initiative and the school that was unsuccessful in doing so wthe that
successful school continued to work collaboratively during the implementation garoces
In the less successful school, teachers worked individually during the impléorenta
process (Heitzug, n.d.). In another study, 52% of teachers who participated in weekly
common planning sessions following professional development workshops believed the
professional development significantly improved their teaching, while only 13be of
teachers who occasionally participated in collaborative planning reported sagesha
(Heitzug, n.d.).

Stevens (1999) found that of six professional development strategies, teachers
cited collaboration and networking as the most helpful, noting that it permitteddhem t
share their best pratices and benefit from those of others (Stevens, 1999 ias cite
Heitzug, n.d.). Teachers need time to discuss technology and other teachinggractic
with other teachers, and they benefit as a result of time allowed for ketgand
sharing (Chamberlin & Scot, 2002; Coley, Cradler, & Engel, 1997, Cradler & Engel,
1997, Cradler & Cradler, 1997, & OTA, 1995, as cited in Cradler et al., 2002; David,
1996, & Lockwood, 1999, as cited in “Critical Issue”, n.d.; Duffield & Moore, 2006;
Lieberman, n.d; Levin & Wadmany, 2008; Lieberman & Miller, 1991, Smylie, 1995, &
Steinberg, 1998, as cited in Mouza, 2003/2004; Reitzug, n.d; Steinberg, 1998, as cited in

Mouza, 2003/2004). “The frequency, breadth, and depth of collaboration with colleagues
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influences instructional context and the quality of technology use” (Becker ahd Ri
2000, as cited in Cradler et al., 2002, p. 52).

One method to facilitate learning communities is through the development of
small groups known as cohorts (Dent, 2000, as cited in Guhlin, 2001; Hresko, 1998, as
cited in Diaz et al., 1998; McKenzie, 2001). “Small groups become cohesive and
effective due to time spent together, small size, diverse demographiceakttiezats,
and common goals” (McCain, 1996, as cited in Guhlin, 2001, p. 4). The middle school
teaming concept is an example of cohort groups. Another method to facilitaiadea
communities is critical friends groups. Dunne and Honts (1998) reported that
participants in critical friends groups cited their participation as the mosrfadgviorm
of professional development they had ever experienced (Dunne & Honts, 1998, as cited
in Reitzug, n.d.). Other methods used to facilitate learning communities include
embedded professional development processes using inquiry, discussion, evaluation,
consultation, collaboration and problem solving (Reitzug, n.d.). Participation in
professional associations and sharing with colleagues within and beyond one’s school
contribute to increased confidence and motivation for using technology and result in an
increase in the use of learner centered teaching strategies (Bedkeieh 2000, as cited
in Cradler et al., 2002).

Learning communities are an essential part of professional development. A
review of the literature finds that without interaction among teachers aaddifollow
up on new learning, change is not likely to occur (Reitzug, n.d.; Wetzel, 2002; Yocan,
1996, as cited in “Critical Issue”, n.d.). What teachers like most about inservice

workshops and other professional development is the opportunity to share ideas with
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other teachers (Holly, 1982, as cited in Guskey, 1985). According to Marx et al. (1998),
listening to colleagues discuss their difficulties motivates teacher tottivamugh their
own difficulties in order to implement new teaching strategies (as aitelbuza,
2002/2003).
Summary

Throughout the review of literature in this chapter, it has been the intent of this
researcher to provide the reader with an overview of the research pertaining to the
effective use of technology by teachers in order to impact student achieveraent i
positive manner. Research has demonstrated that technology can indeed improve student
achievement when properly implemented. Proper implementation depends on a large
number of factors, but perhaps none are more important than the classroom teacher. And
nothing impacts the classroom teacher’s effective use of technology more than
professional development. Professional development must be designed to address not
only technology skills, but also current instructional practices and teadicacgf as
well as the challenges unique to school level characteristics such as taetiom of

poverty within a school.
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CHAPTER IlI

DESIGN

During the past ten years or more, a tremendous investment has been made in the
purchase of technology hardware such as computers, software, and digital products.
However, a comparable investment has not been made in training teachers to use this
technology in a manner that impacts student achievement. Though many factors are
likely to influence whether or not technology improves student achievement,ghiéte i
doubt that it can make a positive difference when implemented properly.

In order to properly implement technology, policy makers must consider an
almost overwhelming array of variables and possible barriers to the sutcessf
implementation of technology by teachers. This study is designed to deterroirghthr
valid and reliable survey instruments and quantitative statistical methoasatienship
between the level of technology implementation and teachers’ level of current
instructional practices, teachers’ level of personal computer effidegoncentration of
poverty within a school, teacher efficacy, and the following demographic \esiabl
gender; age; attainment of an advanced degree; and years of classiciunyte
experience.

This study used a survey consisting of 68 questions to collect information from
in-service teachers in 15 elementary schools in a southwestern schodl digtec
instrument is based on two previously validated survey instruments. The fingtnestr
used is the Levels of Technology Implementation Questionnaire (LoTiQ) survey
developed by Dr. Chris Moersch. This survey in its original form consists of 50

guestions designed to provide feedback in three areas. The three areas include Level
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Technology Implementation (LoTi), Personal Computer Use (PCU), and Current
Instructional Practices (CIP).
The second instrument used to develop the survey for this study is the Teachers’
Sense of Efficacy Scale (also referred to as the Ohio State TeafibacyEScale). This
is a survey that has both a long and a short version. For the purpose of this research, the
short form was chosen which consists of 12 questions designed to provide an overall
score for a teacher’s sense of efficacy. It may also be used to provide @sibs$ice
following three areas: efficacy in student engagement, efficacy in itistratstrategies,
and efficacy in classroom management. Because the three subcategms®slasely
related to teacher efficacy as it is used in this research, only thel eeeral will be used
to answer the research questions of this study. For the purpose of this research, the
guestions from the Teachers’ Sense of Efficacy Scale (TSES) are ukeit antirety.
Combining these two instruments, four additional demographic questions
designed by the researcher, and two questions designed to assess the overall school
culture among teachers as well as the level of support offered by the buildicigadria
survey was developed consisting of 68 questions. After the survey was desigres and t
researcher received approval from the Institutional Review Board (IRByuthiey was
administered to the designated population.

Population and Sample

All teachers who participated in this study were employed in the samel sch
district. According to Ertmer et al. (1999), it is reasonable to assume thatreacdthin
the same school district face similar first order barriers to technalgggmentation,

therefore differences in the actual level of technology implementation may be
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indication of second order barriers. In addition, factors such as stages of computer use
and training, computer acquisition, and both instructional and cultural focus may vary
significantly between school districts (Blankenship, 1998). This information was a
determining factor in the decision to use only one school district in this sthedistrict
in which all survey participants were employed is located in the southwestaom ért
the United States. The district is comprised of 15 elementary schools, four middle
schools, and two high schools. The district is a large suburban district located in the
same town as a major university. The information that follows is designed to &paint
picture” of the district and the schools in which this study was conducted. The
community, district and school characteristics presented should be carefullyecedsi
prior to any attempt to generalize the results of this survey to another population. The
data used to describe the district and schools will be from the 2006-2007 school year, as
it is the most recently available through the Office of Accountability. Thewsed to
describe the community will come largely from the 2000 Census data.
Community Level Data

Based on the 2000 Census Data, many of the community level charactengstics a
displayed in Table 2. It is important to consider not only the school level chasacseri
but also the community characteristics during any effort to genethbzesults of this
research to a greater population. In addition to the data in Table 2, data wdsdeaf@ila
juvenile offenders. The district had an average of 1 out of every 93.2 students charged
with a crime compared to the state’s school average of 1 out of every 71.8 students. Also,
87.7% of parents attended at least one parent teacher conference day duringpthe sch

year compared to the state’s school average of 72.2%. Finally, patrons within the
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community volunteered an average of 4.9 hours per student compared to the state’s
school average of only 2.5 hours per student.
Table 2

Community Characteristics

Variables District State Average
District Population 92, 730 6, 390
Poverty Rate 15% 15%
Unemployment Rate 5% 5%
Avg household Income $50, 021 $44, 370
Single-Parent Families 27% 29%
Highest Education (25 and older)

College Degree 47% 26%

H.S Diploma 44% 55%

Less than 12 Grade 9% 19%
Avg Property Value/Student $47, 348 $34, 815

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

District Level Data

This district is one of the largest in the state in which it resides. Durir&p@te
2007 school year, 13, 317 students were enrolled throughout the district, which
represented a 2.4% growth over the previous school year. In comparison, the state
average enrollment for a school district was 1,172. Of the more than 13,000 students,
19.6% were classified as gifted and talented while 14.9% were classfiukecial
education. The state’s school average for gifted and talented was 12.8% whileethe sta
school average for special education was 15.1%. The student demographics aré include
in Table 3, which represents a district that has a high concentration of Cautzsntss
30.9% of the district’s £3™ grade students received reading remediation as compared to
the state’s school average of 35.0%. The average number of days absent per student was
9.5 compared to the state’s school average of 10.2. Nearly 40% of the district'gsstude

met the federal guidelines to qualify for free or reduced lunch compared tatiis s
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school average of 56.0%. The mobility rate for students was 9.9%, meaning that
approximately 10% of students at the end of the year were not the same students that
were in the district at the beginning of the year. This compares favorablydate's

Table 3

Ethnic Breakdown

Variables District State Average
Caucasian 75% 59%
Black 7% 11%
Asian 3% 2%
Hispanic 6% 9%
Native American 8% 19%

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

school average of 10.2%. Finally, 1 out of every 11.7 students received at least one
suspension of ten days or less compared to the state’s school average of 1 out of every
12.1 students. One out of every 202.1 students received a suspension of more than ten
days compared to the state’s school average of 1 out of every 111.8 students.

The data in Table 4 present the characteristics of school personnel within the
district as well as offering a comparison to the state averages. Teisksblkshows the
community average which is based on groupings assigned by the state based on the
school’s number of students and poverty rate. The community average is designed to
provide a benchmark for comparisons to other schools and school districts with simila
characteristics.

Table 5 represents the expenditures for the 2006-2007 school year in seven broad
categories. The expenditures represent the amount of money spent per stuadnt in e

category, rather than the total amount of money spent for the district. cDedak

83



Table 4

School Personnel

Variables District Community Avg State Avg
Regular Classroom Teachers 768.4 916.7 70.0
Students Per Teacher 17.3 18.4 16.7
Regular Classroom Teachers

Avg Salary (w/Fringe) $42, 905 $43, 719 $42, 117

Advanced Degree 35.1% 28.6% 26.7%

Yrs of Experience 12.1 125 12.7
Number of Spec Educ Teachers 111.6 110.0 8.0
Number of Counselors 40.5 43.7 3.0
Other Certified Staff 61.6 101.8 5.8
School & District Administrators 66.8 69.7 6.3
Avg Salary of Administrators $72, 819 $74, 229 $70, 032
Teachers per Administrator 13.2 14.7 12.3

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

specific technology expenditures would have been relevant for this research, btéthe da
was not available. Tables 6, 7, and 8 are presented in order to give an overall picture of
Table 5

Average Expenditures per Student

Variables District Community Avg State Avg
Instruction $3, 863 $3, 760 $4, 120
Student Support $477 $481 $475
Instructional Support $349 $246 $251
District Administration ~ $133 $94 $207
School Administration ~ $366 $385 $399
District Support $1,001 $1,169 $1,234
Other $312 $584 $624

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

each of the fifteen elementary schools. In addition to giving a picture of bach, t
information in the charts allow for comparisons and an understanding of the diversity

from one school to the next.
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Table 6

Ethnic Breakdown by School

School Caucasian Black  Asian Hispanic Native American
A 67% 5% 3% 18% 7%
B 81% 5% 3% 5% 7%
C 71% 11% 1% 9% 8%
D 67% 10% 3% 10% 10%
E 75% 7% 1% 8% 9%
F 60% 13% 1% 9% 8%
G 76% 2% 1% 3% 18%
H 75% 7% 5% 7% 6%
I 68% 11% 7% 5% 9%
J 80% 3% 7% 4% 7%
K 75% 5% 1% 8% 11%
L 83% 1% 8% 2% 6%
M 76% 4% 7% 8% 5%
N 79% 8% 2% 4% 8%
o 69% 14% 1% 6% 9%

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

Table 7
Student Characteristics
School 13" Graders Poverty Days Absent/  Mobility
Receiving Remediation Rate Student Rate
A 42% 64% 111 11%
B 23% 25% 8.6 10%
C 28% 53% 10.1 11.1%
D 30% 50% 9.6 9%
E 47% 59% 8.8 20%
F 43% 81% 11.2 35%
G 26% 41% 9.2 7%
H 30% 53% 11.0 11%
I 42% 60% 10.1 11%
J 24% 21% 8.0 4%
K 32% 52% 11.0 18%
L 23% 11% 7.8 6%
M 20% 19% 8.1 7%
N 21% 27% 8.1 8%
O 49% 75% 9.4 19%

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org
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Table 8

Building Characteristics

Schools Enrollment  Spec Educ Number of Yrs of Advanced

Students Teachers Experience Degree

A 506 14.8% 28.7 12.2 43.5%

B 473 17.6% 27.0 16.0 31.6%

C 499 12.2% 29.6 12.2 35.3%

D 444 12.2% 24.2 11.3 31.8%

E 357 15.1% 21.1 9.0 19.0%

F 400 10.5% 24.7 11.2 20.4%

G 236 18.6% 15.6 11.9 19.0%

H 285 22.8% 16.0 12.7 37.6%

I 534 11.6% 30.7 10.5 32.5%

J 317 14.5% 17.6 8.6 36.1%

K 383 20.1% 22.9 14.6 19.9%

L 557 20.1% 28.6 7.6 28.8%

M 722 7.9% 38.7 12.3 34.9%

N 566 10.4% 30.8 9.8 19.7%

O 233 17.6% 14.2 15.9 61.3%

Note. From “2007 School Report Card”, by Office of Accountability, retrieved June 25,
2008, from http://www.School ReportCard.org

Procedures

Teachers who participated in this study participated on a strictly volurdary
and were eligible to withdraw from the study at any time. They were alsdadr
withhold answers from any questions they felt uncomfortable answering. tétie
start of this study, the University of Oklahoma Institutional Review Bo&B)(granted
the researcher permission to conduct research on human subjects. The Informet Conse
to Participate in a Research Study form was included in both the original and the
follow-up email sent to teachers who were asked to participate. This form ith¢hele
purpose of the study, the guarantee of confidentiality, and contact information for both
the researcher and the researcher’s advisor.

Following a meeting with all of the school principals, each principal was

encouraged to administer the paper and pencil version of the survey at their next faculty
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meeting to each of their classroom teachers. Classroom teacher, for theepafrthis
study, is defined as any employee who spends at least one-half of tloeirda as the
primary instructor in the classroom. Initially, several of the school pafgip
administered the school survey within their faculty meeting and achieved very high
response rates. However, the majority of the principals simply placed thesumeach
teacher’'s mailbox resulting in a much lower than anticipated response rtte twerall
administration of the survey. Two follow up contacts with each principal and a district
wide email improved the overall response rate. The survey was administeregitderi
last nine weeks of school following a snow and ice storm that resulted in teauathers a
students being out of school for one full week.

All subjects who participated in the study were considered to be at no more risk
that what is involved with normal daily routines. Participants were identifigdbgnl
case number, so as to ensure both confidentiality and anonymity of the participants. The
information provided was accessible in anonymous form to the NBEA, the researche
and the researcher’s advisor. The data was then compiled using SPSSédbtatistic
Software. The results of the study were made available to central péisonnel of the
southwestern school district, but only in an aggregate format, so as not to identify
particular individuals who participated in the study.

Research Questions

1. Is there a relationship between the level of current instructionalgesetnd
the level of technology implementation in a Southwestern School District?
2. Is there a relationship between the level of personal computer use and the level

of technology implementation in a Southwestern School District?
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3. Is there a relationship between concentration of poverty within a school and

the level of technology implementation in a Southwestern school district?

4. |s there a relationship between the level of teacher efficacy and ¢heflev

technology implementation in a Southwestern school district?

5. Is there a relationship between each of the following demographic

characteristics and the level of technology implementation a Southwegteah sc

district:

a.

e.

gender

age

attainment of an advanced degree
years of experience

school culture

f. principal support?

Instrumentation

The Levels of Technology Implementation (LoTi) framework was developed by

Moersch in 1994. The instrument was designed to accurately measure the use of

technology in the classroom with a focus on teacher pedagogy not seen in many

previously existing instruments. Incorporating the works of the Concerns-Based

Adoption Model and Apple’s Classrooms of Tomorrow (ACOT) Study, as well as his

own experiences, Moersch designed the initial LoTi framework. The Lanhefserk is

a unique tool to evaluate technology use, in that it focuses on technology integration,

instruction, and assessment practices. The framework would be the foundation for the

eventual development of the Levels of Technology Implementation Questionnaire
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(LoTiQ), which according to Moersch, is now being used in more than 20 states, as well
as being used by numerous doctoral students, to determine the impact of various
technology initiatives (Moersch, 2001).

The LoTi framework consists of eight stages designed to represent progres
growth through the levels of technology use in the classroom. 80% of the LoTiQ is
designed to determine at which level the respondent (teacher) is operating in the
classroom. The idea of “levels” of technology implementation is not unique to
Moersch’s work. In a study of the 2000 National Computers in Education Survey,
researchers found that teachers could be classified in descending order based on the
frequency of their technology use. The levels suggested included: creatimgtional
materials; keeping administrative records; communicating with gplissg gathering
information for lesson planning; multimedia presentations; accessingalgsear
communicating with parents; and accessing model lesson plans (Rowand, 2000).

Sandholtz, Ringstaff, and Dwyer (1997) suggested five stages of technology
integration. The five levels include: Entry (primarily text based nadteand teacher
directed activities); Adoption (traditional whole-group instruction and seat work
dominate, technology used to teach students how to use technology like word
processing), Adaptation (lecture, seat work, and recitation continue to dominate but 30%
to 40% of the school day may be enhanced by the use of graphics programs, databases
and computer assisted instruction), Appropriation (teachers understand theasseddl
technology, evidence of project based instruction, and more interactions between
students), and finally Invention (teachers experiment with new stratkgmsledge is

constructed rather than transferred, interdisciplinary projects).
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The eight Levels of Technology Implementation (LoTi) suggested by Moersch
and determined by the LoTiQ, along with a general description of each, are included in
the following paragraphs, based solely on the information presented by Moersch (1995,
p.41). Out of 50 questions on the LoTiQ, 40 are designed to determine the LoTi.

A Level 0, or Nonuse, classification implies there is a perceived lack cfsatice
technology-based tools (e.g. computers) or a lack of time to pursue electconialbgy
implementation. Existing technology is predominately text-based (e.g. lugtbbss
chalkboard, overhead projector).

A Level 1, or Awareness, classification implies that the use of technbkgpd
tools is either one step removed from the classroom teacher (e.g. intéemabay
system labs, special computer-based pull-out programs, computer literaegctamntral
word processing labs), used almost exclusively by the classroom teacHas$oo@m
and/or curriculum management tasks (e.g. taking attendance, using grade bookgrogram
accessing email, retrieving lesson plans from a curriculum manageystarhor the
Internet) and/or used to embellish or enhance teacher-directed lessons @& (eafure
multimedia presentations).

A Level 2, or Exploration, classification implies that technology-based tools
supplement the existing instructional programs (e.g. tutorials, educationes gbasic
skill applications) or complement selected multimedia and/or web-basedtpr@er
Internet-based research papers, informational multimedia presentatioa) a
knowledge/comprehension level. The electronic technology is employed either as
extension activities, enrichment exercises, or technology-based toolsremdlkye

reinforces lower cognitive skill development relating to the content under igagst.
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A Level 3, or Infusion, classification implies that technology-based tools
including databases, spreadsheets, and graphing packages, multimedia apd deskto
publishing applications, and Internet use complement selected instructionts @:g.
field investigation using spreadsheets/graphs to analyze results frdmédeaquality
samples) or multimedia/web-based projects at the analysis, synthessaaration
levels. Though the learning activity may or may not be perceived as authetitec by
student, emphasis is, nonetheless, placed on higher levels of cognitive processing and i
depth treatment of the content using a variety of thinking skill strategiep(eldem-
solving, decision-making, reflective thinking, experimentation, scientific igguir

A Level 4a, or Mechanical Integration, classification implies thatrtelogy-
based tools are integrated in a mechanical manner that provides rich contexddotsst
understanding of the pertinent concepts, themes, and processes. Heavy rgbiaceel is
on prepackaged materials and/or outside resources (e.g. assistance from othe
colleagues), and/or interventions (e.g. professional development workshopg] that a
teacher in the daily management of their operational curriculum. Technelagy (
multimedia, telecommunications, databases, spreadsheets, word processig)vsge
as a tool to identify and solve authentic problems relating to an overall thenggftonc
Emphasis is placed on student action and on issues resolution that require higher levels of
student cognitive processing and in-depth examination of the content.

A Level 4b, or Routine Integration, classification implies that technolaggd
tools are easily integrated in a routine manner that provides rich context fartstude
understanding of the pertinent concepts, themes, and processes. At this |dwals teac

can readily design and implement learning experiences (e.g. units of tiosiyticat
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empower students to identify and solve authentic problems relating to an overall
theme/concept using the available technology (e.g. multimedia applicatiterset,
databases, spreadsheets, word processing) with little or no outside assiEtapbasis

is again placed on student action and on issues resolution that require higher levels of
student cognition processing and in-depth examination of the content.

A Level 5, or Expansion, classification implies that technology accesteisdexi
beyond the classroom. Classroom teachers actively elicit technologyadippls and
networking from other schools, business enterprises, governmental agemgies (e
contacting NASA to establish a link to an orbiting space shuttle via interrestgrof
institutions, and universities to expand student experiences directed at prohigg;sol
issues resolution, and student activism surrounding a major theme/concept. The
complexity and sophistication of the technology-based tools used in the learning
environment are now commensurate with: the diversity and spontaneity of ther'ach
experiential-based approach to teaching and learning; the students’ legaiéx
thinking (e.g. analysis, synthesis, evaluation); and in-depth understanding of & cont
experienced in the classroom.

Finally, a Level 6, or Refinement, classification implies that technakgy
perceived as a process, product (e.g. invention, patent, new software design}oahd/
for students to find solutions related to an identified “real-world” problenmsoeisf
significance to them. At this level, there is no longer a division between instractd
technology use in the classroom. Technology provides a medium for information
gueries, problem-solving, and/or product development. Students have ready access to

and a complete understanding of a vast array of technology-based tools to atcomplis
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any particular task at school. The instructional curriculum is entealypér-based. The
content emerges based on the needs of the learner according to his/her intedssts, ne
and/or aspirations and is supported by unlimited access to the most current computer
applications and infrastructure available

Based on the original LoTi Framework, the LoTiQ not only measures ths l&vel
technology implementation, but it also measures the Personal Computer Use (PCU) of
the respondent as well as the Current Instructional Practices (CIP). Qeat5ff
guestions on the LoTi, five are designed to determine the PCU of each participant and
five are designed to determine the CIP of each participant. Participants resguoad t
guestions on the LoTiQ based on individual responses to a Likert scale consisiglgt of
possible responses. The following categories apply to the Likert Scahesfportion of
the instrument: a response of O indicates the question does not apply to the participant; a
response of 1 or 2 indicates the question is “not true of me now”; a response of 3, 4 or 5
indicates the question is “somewhat true of me now”; and a response of 6 or 7 indicates
the question is “very true of me now.”

The final component of the LoTi to be discussed is the level of current
instructional practices exhibited by teachers. A Level O for curremuatstinal practices
indicates that one or more questionnaire statements were not applicable toltbegsea
current instructional practices.

A Level 1 for current instructional practices for personal computer useteslica
the teacher’s current instructional practices align exclusively avgubject-matter based
approach to teaching and learning. Teaching strategies tend to lean taiaeskie

and/or teacher-led presentations. The use of curriculum materials aligspeztiic
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content standards serves as the focus for student learning. Learnirtgeadtnd to be
sequential and uniform for all students. Evaluation techniques focus on traditional
measures such as essays, quizzes, short-answers, or true-false questitamg.p&ijects
tend to be teacher-directed in terms of identifying project outcomes aaswell
requirements for project completion. The current instructional prac@iB$ portion of
the LoTiQ assigns the teacher’s current practice, based upon the teest@uisses, to
one of eight levels based on constructivist or learner-centered practiceslasreom.

A Level 2 teacher for current instructional practices supports instrulctiona
practices consistent with a subject-matter based approach to teauthilegming, but
not at the same level of intensity or commitment as Level 1. Teaching istsatatd to
lean toward lectures and/or teacher-led presentations. The use of carmcatarials
aligned to specific content standards serves as the focus for student lebe@ngng
activities tend to be sequential and uniform for all students. Evaluation techroquss f
on traditional measures such as essays, quizzes, short-answers, or true-gétsesque
Student projects tend to be teacher-directed in terms of identifying projeohasg as
well as requirements for project completion.

A Level 3 teacher for current instructional practices supports instructional
practices aligned somewhat with a subject-matter based approachhiodeawl
learning- an approach characterized by sequential and uniform leartiniesdor all
students, teacher-directed presentations, and/or the use of traditional emaluati
techniques. However, the teacher may also support the use of student-directésl projec
that provide opportunities for students to determine the “look and feel” of a final product

based on specific content standards.
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A Level 4 teacher for current instructional practices feels comforsaiplgorting
or implementing either a subject-matter or learning-based approactrteiios based
on the content being addressed. In a subject-matter based approach, leaxiiieg acti
tend to be sequential, student projects tend to be uniform for all students, the use of
lectures and/or teacher-directed presentations are the norm as waaditastal
evaluation strategies. In a learner-based approach:, learnvitjescire based mostly
on student questions; the teacher serves more as a facilitator in theorlgsstudent
projects are primarily student-directed; and the use of alternativesiaesgsstrategies
including performance-based assessments, peer reviews, and studenisneteetthe
norm.

A Level 5 for current instructional practices demonstrates more af@elebased
approach by teachers. The essential content embedded in the standards emerges base
students “need to know” as they attempt to research and solve issues of aahdties
teaching strategies used in the learning environment are driven by studeioihguest
Both students and teachers are involved in creating assessment instruments (e.g.
performance-based, journals, peer reviews, self-reflections) by whicimstude
performances will be assessed.

A Level 6 teacher for current instructional practices supports instructional
practices consistent with a learner-based approach, but not at the wanoé ilgensity
or commitment. The essential content embedded in the standards emerges present
students with a challenge as they attempt to research and solve issues aiioeptort

them using critical thinking and problem-solving skills. The types of learningteegi
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and teaching strategies used in the learning environment are diversifiddamlby
student questions.

A Level 7 teacher for current instructional practices aligns with adedrased
approach to teaching and learning. The essential content embedded in the standards
emerges based on students “need to know” as the attempt to research and seleé issue
importance to them using critical thinking and problem-solving skills. The types of
learning activities and teaching strategies used in the learning envitbareariven by
student questions. Students, teacher/facilitators, and occasionally parehtsaoé/ad
in devising appropriate assessment instruments (e.g. performance-basets, jpaena
reviews, self-reflections) by which student performance will be ssdes

In addition to the 40 questions for the LoTi and the five questions for current
instructional practices, the remaining five questions on the LoTi portion of theysare
designed to assess each teacher’s level of personal computer use. Aiclesdrgzich
level is provided, as described by Moersch.

A Level 1 teacher for personal computer use shows little skill level witlg usi
computers for personal use. Teachers may have a general awarenessisf va
technology-related tools such s word processors, spreadsheets, or the Internet, but
generally are not using them.

A Level 2 teacher for personal computer use demonstrates limited skils wi
using computers for personal use. Teachers may browse the Internet, useramaih
word processor program, however they are not likely to be confident about
troubleshooting simple “technology” problems as they arise. At school, their use of

computers may be limited to a grade book or attendance program.
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A Level 3 teacher for personal computer use demonstrates moderate skill using
computers for personal use. Teachers may begin to become confident usecdenf sele
applications such as the Internet, email, or a word processor program. ayhejsmfeel
comfortable troubleshooting simple technology problems such as rebooting a machine or
hitting the “Back” button on an Internet browser, but rely on mostly technology support
staff or others to assist them with any troubleshooting issues.

A Level 4 teacher for personal computer use demonstrates moderate to legh skil
using computers for personal use. Teachers use several common softwargayplica
such as multimedia (e.g. Microsoft Powerpoint, HyperStudio), spreadsheetsnpled s
database applications. They are often confident in their ability to troublesmgpde s
hardware, software, and/or peripheral problems without assistance from technology
support staff.

A Level 5 teacher for personal computer use demonstrates a high skill lexgl usi
computers for personal use. The teacher is often able to use the computer tb@reate t
own web pages, produce sophisticated multimedia products, and use common
productivity applications (e.g. Microsoft Excel, FileMaker Pro), desktop pubdgshi
software, and web-based tools. They are also able to troubleshoot most hardware,
software, and/or peripheral problems without assistance from technology suaffort s

Finally, a Level 6 teacher for personal computer use demonstrates high to
extremely high skill level using computers for personal use. Teachenofogept in
the use of most, if not all, multimedia, productivity, desktop publishing, and web-based
applications. They typically provide technical assistance to other colleagiies a

sometimes seek certification for achieving selected technologgadedétils.
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The LoTiQ has been previously tested for validity, reliability, and internal
consistency. A strong correlation was found between the LoTi levels anduhkg act
guestionnaire scores in two separate studies in 1997 and 1998. The reliability of the LoTi
was determined in 2000 at an overall reliability coefficient level of 0.94. Using
Cronbach’s alpha, the LoTiQ demonstrated internal consistency on LoTi and Current
Instructional Practices (r=0.7424 and r=0.7353 respectively). Through subsequment fact
analysis, it was determined that the LoTi levels are significaeldyed to Personal
Computer Use (r=0.579) as well as Current Instructional Practices (r = QM&&jloo,
2005).

To further establish the validity and reliability of the LoTiQ as a qualit
measurement and research instrument, the LoTiQ underwent an extensiwvedsevie
Stoltzfus (2005), who determined that both the levels of technology implementation
(LoTi) and the current instructional practices (CIP) portions of the survethmetiteria
for content validity. She further determined that the current instructionaicgs(CIP)
portion was determined to be statistically reliable and empirically valase®on the
information developed by Moersch and Stoltzfus, it is only appropriate that th® LoTi
contribute substantially to the current study by this researcher.

The second instrument used for the purpose of this research is the Teachers’
Sense of Efficacy Scale (TSES). Megan Tschannen-Moran and Anita VKddtip)
researchers from Ohio State University, worked closely with eight gedtiatents to
develop what would eventually be known as the Teachers’ Sense of Efficaey &cal

has also been sometimes referred to as the Ohio State Teacher Effa@cye®en
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though the researchers themselves prefer that the instrument be refesetheed a
Teachers’ Sense of Efficacy Scale.

In researching the term teacher efficacy from 1974 to the present amtecmgs
previous instruments designed to actually measure teacher efficeabgnngn-Moran
and Woolfolk Hoy (2001) set out to lead the designing of an instrument that would
combine the work of Bandura’s instructional efficacy scale, Tom Guskeyisggit
about efficacy, and previously developed instruments. The other instruments cansidere
included the following: the two instrument item developed by Rand researchers; the 28
item Teacher Locus of Control developed by Rose and Medway; the 30 item
Responsibility for Student Achievement item developed by Guskey; Bandura’s
Instructional Efficacy Scale; and finally, the Webb Scale which was designether
researchers in an attempt to eliminate the effects of answers infiiey tee
characteristic of social desirability (Tschannen-Moran, Woolfolk Hog, oy, 1998).

The instrument developed by Tshannen-Moran and Woolfolk Hoy (2001) was
designed to reflect an integrated model of previous research, measures, atidroedif
teacher efficacy. Noting that efficacy is specific to a particukds, tlhhe TSES was
designed to consider not only the task of teaching, but also the particular afrgagh
task. Considering the importance of the various factors that make teachiegginglin
comparison to the resources available that might affect the ability to helptstiehen,
Tschannen-Moran and Woolfolk Hoy noted that a teacher evaluates his or her own
capabilities such as teaching skills and strategies against theiregsaknn regards to
the task at hand and makes a judgment about their own sense of efficacy. The TSES is

designed to measure such decisions.
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In its original form, the instrument consisted of 52 items. The original 52 items
were derived by considering Bandura’s instrument, and then supplementing the items on
that instrument with additional items that take into consideration the capalwlitie
teachers. The researchers, alongside the eight graduate students, used a
nomination/discussion/revision approach to decide on the final 52 items. Of the 52 items,
23 were taken directly from Bandura'’s scale. This first instrument was knatha as
Ohio State Teacher Efficacy Scale (OSTES). It would be refined thrbtegh separate
studies before begin developed into its current form as the Teachers’ SenseanlyEffi
Scale (TSES).

During the first study, the 52 item instrument was administered to 224 teachers
all of whom were enrolled in classes at Ohio State University at the timeteddteers
were also asked to rate the importance of each item to the task of teachioigthé
items were rated as important, thus none of the items were eliminated bafcause
importance. However, due to the results of principal-axis factoring with warima
rotation, 32 of the original 52 items were retained for further study.

In the second study, the 32 item instrument was administered to 217 teachers, all
of whom were enrolled in classes at one of three universities, which included Qbio Sta
University, William and Mary, or Southern Mississippi. Using the results of
principal-axis factoring with varimax rotation and a scree test, the 32nstmment was
reduced to 18 items. Within these 18 items, three factors emerged that accounted for
51% of the variance in the teachers’ scores. These three factors whke &fbeacy for
student engagement, efficacy for instructional strategies, and effmachassroom

management with reliabilities of 0.82 for student engagement, 0.81 for instructional
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strategies, and 0.72 for classroom management. Using second-order factis analy
principal-axis factor analysis to evaluate the responses in both the firgcamd study,
the researchers further concluded that a total score as well as theibsesesscores
could be determined to represent a teachers’ sense of efficacy.

Finally, construct validity was tested by examining the correlatioheofeachers’
responses to the OSTES to the teachers’ responses on other instruments designed to
assess efficacy. The results suggested that the 18 item OSTES wasdralid an
representative of the task of teaching.

In a third and final study, 18 additional items were added to the existing 18 items
for a total of 36 items in an effort to address what was perceived as a s&aktiee
instrument in the area of classroom management. This new instrument wasdirs
tested and then administered to 410 teachers who were students at one of three
universities which included Ohio State University, William and Mary, and Cintinna
Based on the results of principal-axis factoring with varimax rotation accta &st, the
36 items were reduced to 24 items. Within these 24 items, the reliabilitié fitrée
subscales were 0.87 for student engagement, 0.91 for instructional strategies, and 0.90 for
classroom management. Intercorrelations for the three subscales were 8tG8dnt
engagement, 0.60 for instructional strategies, and 0.70 for classroom management
(p<0.001). Based on these promising results, further analysis suggested thatyasfsibil
an even shorter instrument consisting of 12 items. Intercorrelations between taadong
short forms ranged from 0.95 to 0.98.

Both the 24 item instrument and the 12 item instrument were then analyzed using

factor analysis and principal axis factoring with varimax rotation. Thétsesuggested
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that both scales could be used to validly and reliably measure a subscale suere i
areas of efficacy in student engagement, efficacy in instructionalgéstand efficacy
in classroom management, as well as an overall score to measure tesrieey of
efficacy. Also, by comparing teachers’ responses on these two instruniténtsen
teachers’ responses on other instruments designed to assess teactgt effitstruct
validity was determined to be both valid and reliable.

The final instrument resulting from the work of the researchers rdsaltehat is
now known as the Teachers’ Sense of Efficacy Scale (TSES). Since its dex@iopm
has been used in many research studies as a valid and reliable measuaelafra’ te
sense of efficacy.

The instrument used by this researcher for the current study combines the
products of the Dr. Moersch’s efforts and the efforts of Tschannen-Moran and Woolfol
Hoy along with four general demographic questions to compose the final survey
instrument of 66 items. The 50 questions from the LoTiQ instrument were used in their
entirety. The short form of the TSES consisting of 12 questions was used in @g/entir
The four demographic questions included in this study are for the purpose of descriptive
statistics and were developed by the researcher based on similar quesiemed in
previous research.

Data Analysis

The purpose of this study was to determine if the level of technology
implementation by teachers is related to the following: teachers’ déweirrent
instructional practices; teachers’ level of personal computer use; thent@tion of

poverty within a school; teacher efficacy; and demographic charac®ristiuding
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gender, age, attainment of an advanced degree, and years of classroarg teachi
experience as well as the overall school culture among colleagues ancetlod le
principal support. Using the five research questions and the Statistical Pawkége f
Social Sciences (SPSS) software, the data was described, organized, yetlarialan
attempt to answer the questions posed in this research, descriptive stetigtession
analysis and correlation were all combined to analyze and report the inforrgatned
from this study.
The independent variables for this study include: current instructional psactice
(CIP); personal computer use (PCU); teacher efficacy (TE); the coattentof poverty
(POV); school culture (SC); principal support (PS); and demographic cheticser
including gender (GEN), age (AGE), attainment of an advanced degree (AD\Yeansd
of classroom teaching experience (EXP) . The concentration of povertyrisidetd by
the total percentage of students within a particular school that qualify for fiee¢aer
reduced lunch. The lone dependent variable is the level of technology implementation
(LoTi).
Descriptive statistics are procedures used to organize and report datenin a fo
that is easy to understand. Descriptive statistics are most useful iniogrtapife
amounts of data into a usable format. When data in the form of numbers is collected on a
survey instrument, there are generally three characteristics dathehat descriptive
statistics are deigned to provide. The three characteristics includent#raldevel or
average value of the data (mean, median, and mode), the dispersion or degree which the
numbers tend to deviate around the mean (standard deviation), and the distribution shape

(Kinnear & Gray, 1999). Descriptive statistics use narrative, graphs,,tabtefigures
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to represent a vivid description of the sample population as well as the results of
statistical analysis.

Linear regression analysis is designed to allow the prediction or estino&ibne
factor based on the knowledge of another by constructing a regression equation (Kinnear
& Gray, 1999). Specifically, multiple linear regression analysis may adsearchers to
predict the value of a single dependent variable based on the presence of aticssocia
between two or more independent variables by constructing a linear equatiors This i
accomplished by essentially drawing a straight line (regressionHirce)gh the
scatterplot of points in a manner of best fit. Doing so allows for predictions todee ma
based on the slope of the line. Using SPSS, this is all done by inserting the vhaes of
variables into the equation established within the computer program. Multiple linea
regression was used to determine the relationship between the level of technology
implementation (dependent variable) and the independent variables. Once it was
determined that a relationship did exist between the dependent variable and the
independent variables, a correlation matrix was then used to measure the degree, or
strength, of the linear relationship (Kinnear & Gray, 1999).

Summary

Using an instrument comprised of two previously validated survey instruments,
four demographic questions, and two additional questions assessing school culture among
colleagues and principal support, teachers in 15 elementary school sites weyedur
a southwestern school district, using a paper and pencil format. The colleetedhdat
analyzed using descriptive statistics, regression analysis, analysriance, and

correlation. Based on the results of the data and the information provided to answer the
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research questions posed for this study, decision makers should be provided with crucial
information to make further decisions about the tremendous expenditures assochated wit
implementing technology into schools. Ultimately, with proper expenditures for
technology, student achievement, especially in schools with high rates of poveuty, s

be positively impacted.
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CHAPTER IV
DATA ANALYSIS
Introduction

The purpose of this study was to determine if the level of technology
implementation by teachers is related to the following: teachers’ déweirrent
instructional practices; teachers’ level of personal computer use; thent@tion of
poverty within a school; a teachers’ sense of efficacy; and demographactehnistics
including gender, age, attainment of an advanced degree, and years of clasaobamg t
experience. Ideally, the results of this study will provide school distmttspertinent
information regarding second order barriers to technology implementation. Wiale m
research has focused on first order barriers such as access to technadagydthi
focuses primarily on second order barriers which are an essential padh&frge®eliefs
about teaching, beliefs about computers, beliefs about classroom practicespamde
to change (Ertmer et al., 1999).

Based on the results of this study, decisions regarding money and resources f
professional development and training for teachers should be influenced. As énessyst
of education continue to allocate major resources toward the acquisition of techinology
the classroom, it is becoming increasingly important to focus not only on the cost of
hardware, but also on the importance of proper professional development for teachers.
This study provides school personnel with additional knowledge of the relationship
between the level of technology implementation and the characteristicsezhaiyhis

research.
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Research Questions

1. Is there a relationship between the level of current instructionalgesetnd

the level of technology implementation in a Southwestern School District?

2. Is there a relationship between the level of personal computer use and the level

of technology implementation in a Southwestern School District?
3. Is there a relationship between the concentration of poverty within a school
and the level of technology implementation in a Southwestern School
District?
4. |s there a relationship between the level of teacher efficacy and¢hefle
technology implementation in a Southwestern School District?
5. Is there a relationship between each of the following demographic
characteristics and the level of technology implementation in a Southwestern
School District:

a. gender

b. age

c. attainment of an advanced degree

d. years of experience

e. school culture

f. principal support?

Sample

The following descriptive statistics are based on a pencil and paper survey

administered by the building principal in 15 elementary schools in a Southwestern School

District. All building level principals were encouraged to distribute the suoséheir
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teachers during the last six weeks of the school year. While the reseamiested that
the surveys be distributed at a faculty meeting of the teachers, the de@siamade to
leave this decision up to the principals. Most of the principals simply placed the surveys
in the mailboxes of each teacher, which likely impacted the overall respoasd hat
administration of the survey resulted in 146 respondents representing 41% of the total
number of 354 elementary teachers employed in the district who spend at leadt one-ha
of their work day as the primary instructor in the classroom in an elemeoteryl s
building within the district, which was the criteria for participation in thislgt

The following tables present descriptive information of the study partisipant
Table 9 presents basic demographic information provided by the respondents. The 146
Table 9

Demographics (N = 146)

Variable n %
Age Group
21-30 years of age 36 24.7
31-40 years of age 38 26.0
41-50 years of age 35 24.0
Over 51 years of age 37 25.3
Advanced Degree
No 86 58.9
Yes 60 41.1
Gender
Female 139 95.2
Male 7 4.8

respondents ranged in age from the youngest three teachers who were 23 years of age t
the oldest teacher who was 65 years of age. The dispersion of the subjects oo the f
age groups was almost identical. The 41.1% of teachers with advanced degrees is

slightly above the overall district percentage of 35.1% and significantly highetitba
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state average of 26.7 %. Overall, only 9 males completed the survey compared to 139
females. The district percentages are based on not only the elemerdtaeyselaut all

of the approximately 768 teachers within the school district which has 15 eleynentar
schools, four middle schools, and two large high schools. In Table 10, the overall mean
Table 10

Experience Demographics (N = 146)

Variable M SD
Years of Experience 14.17 9.88
Age 40.73 11.00

of 14.17 years of experience is slightly above the district’s reportedgavefd 2.6 years
of experience and the state average of 12.7 years of experience.

In addition to the general demographic questions, this study also sought 0 asses
the overall level of technology implementation by each teacher. The dv@isllscore
is determined based on the formula developed by Moersch (2002). This score is based on
the response to 40 questions designed to assess a teacher’s use of technology in the
classroom. Five additional questions focus primarily on a teacher’s level ohakrs
computer use (PCU), while five more questions focus on a teacher’s currentimsauct
practices (CIP) within the classroom. In total, the fifty questions areedgplthe
formula developed by Moersch to arrive at the LOTI score which is designed to
determine a teacher’s overall use of technology and implementation withiasesoom.
Each of the questions asked teachers to respond on a Likert Scale of zera.toAseve
response of zero indicates that the question does not apply to the teacher’s current
situation. A response of seven indicates that the question is very true of tiex tdabe

time he or she answered. When assessing the overall LOTI, PCU, and ClPreteres
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that a higher score (closer to seven), is related positively to the teacbet level of

technology implementation, the teacher’s level of proficiency on personaiutenuse,

and the use of constructivist teaching practices. Tables 11, 12 and 13 display the

demographic dispersions of the number of teachers at each level on the LOTIM3eale

description of the characteristics of each level can be found in Chapter 2npbigant

to note that Moersch identified level 4B as the target level for the implehoandd

technology by teachers.

Table 11

LOTI (N = 146)

Variable N %
0 (Non-Use) 18 12.3
1 (Awareness) 43 29.5
2 (Exploration) 17 11.6
3 (Infusion) 35 24.0
4A (Mechanical Integration) 21 14.4
4B (Routine Integration) 7 4.8
5 (Expansion) 5 3.4
6 (Refinement) 0 0

Table 12

LOTI Demographics (N = 146)

Variable Male Female Adv Degree No Adv Degree
0 (Non-Use) 1 18 9 19
1 (Awareness) 0 43 14 29
2 (Exploration) 2 15 7 10
3 (Infusion) 1 34 16 19
4A (Mechanical Integration) 2 19 7 14
4B (Routine Integration) 0 7 5 2
5 (Expansion) 1 4 2 3
6 (Refinement) 0 0 0 0

Note. The numbers represenwithin each category.
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Table 13

LOTI by Age Group (N = 146)

Variable 21-30 31-40 41-50 Over 50
0 (Non-Use) 5 3 5 6
1 (Awareness) 12 12 7 11
2 (Exploration) 3 3 8 3
3 (Infusion) 6 9 11 8
4A (Mechanical Integration) 5 7 3 6
4B (Routine Integration) 2 3 1 1
5 (Expansion) 4 1 0 1
6 (Refinement) 0 0 0 0

Data Analysis

A regression analysis was performed to ascertain the effects of temudat
variables of current instructional practices, personal computer use, the caice af
poverty, teacher efficacy, gender, age, attainment of an advanced gegreaf
experience, school culture, and principal support on the dependent variable, level of
technology implementation (LOTI). Table 14 displays the results of the overddlm
Based on the adjusted R Square value, the model accounts for 25.8% of the variance in
the dependent variable LOTI, which is statistically significant (F= G8%5).

Correlation was used to determine the strength and direction of the réigtions
between the dependent variable, LOTI, and the following independent varialstemdbe
Computer Use (PCU); Current Instructional Practices (CIP); Content Poverty
(POV); Teacher Efficacy (TE); Principal Support (PS); School Culturg; (5§2 (AGE),
and Years of Teaching Experience (EXP). Table 15 provides the details chtoonrel
between each pair of variables. Table 16 provides the Standardized Betai€effic

which provide a measure of the contribution of each variable to the overall model. The
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Table 14

Model Summary
Model R R Square Adjusted R Square  Std Error of Estimate
1 .556 .309 .258 1.370

a. Predictors: (Constant), Advanced, Concentration of Poverty, Teachec¥ffamend,
Prin Sup, PCU, Age, CIP, Sch Cul, Exp

ANOVA

Model Sum of Squares df Mean Square F Sig.
Regression 113.375 10 11.337 6.045 2 .000
Residual 253.208 135 1.876

Total 366.582 145

a. Predictors: (Constant), Advanced, Concentration of Poverty, Teachec¥ffamend,
Prin Sup, PCU, AGE, CIP, Sch Cul, Exp

b. Dependent Variable: LOTI

variables determined to be significant were personal computer use (PCU) ramd cur

instructional practices (CIP).

Results of Research Question One

Is there a relationship between the level of current instructionalgeaetnd the
level of technology implementation in a Southwestern School District? Table 17
represents the dispersion of the 146 respondents according to their self-repettefl le
current instructional practices. Each of the questions asked teachers to respond on a
Likert Scale of zero to seven. A response of zero indicates that the question did not apply
to the teacher’s current situation. A response of seven indicates that the quastion w
very true of the teacher at the time he or she answered. When assessingathscover
for current instructional practices, note that a higher score (closer to sedeajas a

more constructivist manner of teaching and classroom procedures.
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Table 15

Pearson Correlation Matrix (N = 146)

LOTI PCU CIP POV TE PS SC AGE EXP

LOTI

Correlation 1 391 47+~ -001 .20¥ .132 .113 -.051 -.085
Sig. .000 .000 .989 .012 111 173 543 .308
PCU

Correlation .39% 1 b51 004 .16% -.042 .048 -.230** -.296
Sig. .000 .000 963 .042 611 .562 .005 .000
CIP

Correlation .47% 511+ 1 -.084 230 -.113 -.082 -.174* -.268
Sig. .000 .000 .316 .005 173 326 .036 .001
POV

Correlation -.001 .004 -.084 1 -.013 118 112 .039 -.022
Sig. .989 .963 .316 876 156 178 .643 794
TE

Correlation .207¥ .169 .236* -.013 1 075 -.017 .122 492
Sig. .012 .042 .005 .876 366 .838 .143 .020
PS

Correlation .132 -.042 -.113 .118 .075 1 =67U74* .1706

Sig. 11 611 .173 .156 .366 .000 .036 .041
SC

Correlation .113 .048 -.082 112 -017 *6771 153  .115
Sig. 173 562 .326 178 .838 .000 .065 .168
AGE

Correlation -.051 -.230 -.174 .039 .122 .153 A74* 1 .820**
Sig. 543 .005 .036 643 143 .065 .036 .000
EXP

Correlation -.085 -.296-.263* -.022 .192 .170 .115 .820** 1
Sig. .308 .000 .001 794 .020 .041 .168 .000

** Correlation is significant at the .01 level (2-tailed)
* Correlation is significant at the .05 level (2-tailed)
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Table 16

Coefficient8

Unstandardized Standardized

Coefficients Coefficients

Model B Std. Error Beta t Sig.
Constant -2.101 1.268
PCU .238 .100 207 2.375 .019
CIP .349 .080 .382 4,359 .000
Conc of Pov .001 .006 .007 .096 923
Teacher Efficacy .105 146 .057 716 AT75
School Culture .010 .109 .009 .088 .930
Principal Support 163 101 .160 1.611 .109
Age .000 .019 .002 .019 .985
Exp .001 .022 .004 .032 974
Gend .695 547 .094 1.270 .206
Advanced .200 .256 .062 .784 434

a. Dependent Variable: LOTI
Table 17

Current Instructional Practices (N = 146)

Variable n %

CIP
0 8 55
1 9 6.2
2 18 12.3
3 25 17.1
4 32 21.9
5 31 21.2
6 19 13.0
7 4 2.7

Note. The mean score for current instructional practices was 3.73 with a dtandar
deviation of 1.74.

The questions from the LOTI questionnaire that were designed to assess each
respondent’s level of current instructional practices are as follows:

e LOTI Question 6: My students collaborate with me in setting both group and

individual academic goals that provided opportunity for them to direct their own

learning aligned to the content standards.
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e LOTI Question 20:1 consistently provide alternative assessment opportunities

that encourage students to “showcase” their understanding of the content
standards in nontraditional ways.

e LOTI Question 32:Students’ use of information and inquiry skills to solve

problems of personal relevance guides the types of instructional mateels us
and out of my classroom.

e LOTI Question 41:Having students apply what they have learned in my

classroom to the world they live in is a cornerstone to my approach to instruction
and assessment.

e LOTI Question 50:Students’ questions and previous experiences heavily

influence the content that | teach as well as how | design learningiastfor my

students.

The regression analysis=.382,p<0.05) confirmed the statistical significance of
the relationship. Correlatiom<.477,p<0.05) indicated a statistically significant
direct relationship between current instructional practices and LU@d¥{llan,

2008). In other words, teachers who scored higher on the scale for current
instructional practices also had a higher level of technology implemensaitoe.
Current instructional practices proved to be the strongest predictor of L@ wi
this research model.

Results of Research Question Two

Is there a relationship between the level of personal computer use and the level of
technology implementation in a Southwestern School District? Table 18 reptégents

dispersion of the 146 respondents according to their self-reported level of computer use
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Each of the questions asked teachers to respond on a Likert Scale of zera.toAseve
response of zero indicates that the question did not apply to the teacher’s current
Table 18

Personal Computer Use Levels (N =146)

Variable n %

PCU
0 1 7
1 2 1.4
2 6 4.1
3 13 8.9
4 38 26.0
5 35 24.0
6 40 27.4
7 11 7.5

Note. The mean score for PCU use was 4.77 with a standard deviation of 1.74
situation. A response of seven indicates that the question was very true ofltilee &tac
the time he or she answered. When assessing the overall score for personalrcompute
use, note that a higher score (closer to seven) indicates a more proficient fErsbofl
computer use.

The questions from the LOTI questionnaire that were designed to asdess eac
respondent’s level of personal computer use are as follows:

e LOTI Question 13:1 am proficient with basic software applications such

as word processing tools, internet browsers, spreadsheet programs, and
multimedia presentations.

e LOTI Question 15:1 can solve most technical problems with our

classroom’s technology resources during the instructional day without

calling for technical assistance.
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e LOTI Question 18:1 am comfortable training others in using basic

software applications, browsing/searching the Internet, and using
specialized technologies unique to my grade level or content area.

e LOTI Question 26:1 use our technology resources daily to access the

Internet, send email, and/or plan classroom activities.

e LOTI Question 49:1 regularly use different technology resources for

personal or professional communication and planning.

Regression analysib£.207,p<0.05) confirmed that this relationship is a
statistically significant direct relationship. Correlation.891,p<0.05) indicated a
statistically significant direct relationship existed betweendkiellof personal computer
use and LOTI. In other words, teachers who scored higher on the scale for personal
computer use also had a higher level of technology implementation score.

Results of Research Question Three

Is there a relationship between the concentration of poverty within a school and
the level of technology implementation in a Southwestern School District? Theypovert
concentration within a school is determined at the elementary level byrteniage of
students who qualify for either free or reduced lunches, as determined by the ntimbe
students and parents who complete the appropriate standardized form to indicate
eligibility for assistance with meal prices. Table 19 representsaerty concentration
of each of the 15 schools in this district as well as the number of respondents fnom eac

school. Regression analysis=(057,p>0.05) and
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Table 19

Poverty Concentrations (N = 146)

School n Poverty Concentration

7 71%
16 36%
28 58%
56%
64%
74%
41%
59%
60%
23%
54%
11%
18%
24%
86%

N
N
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correlation (=-.001,p>0.05) indicated no statistically significant relationship between
the concentration of poverty within a school and LOTI.

Results of Research Question Four

Is there a relationship between the level of teacher efficacy and thefleve
technology implementation in a Southwestern School District? The Teacloackffi
Score is derived from the responses on the 12 questions from the Tschannen and Moran
Teacher’'s Sense of Efficacy Scale. Respondents were asked to respond tdidi2sques
on a Likert Scale ranging from one to nine. A response of one indicates that tiee teac
felt like they had no control or influence over a given scenario. A response of nine
indicates that the teacher felt he or she had a great deal of control ogeethecenario.
Each of the twelve questions is designed to assess a teacher’s sensaaqyf\itichis or
her students. The survey then takes the mean of the 12 responses for the overall score.

The higher the mean, the greater sense of efficacy, as it relate t@gpondent’s
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personal belief in his or her ability as a teacher. The mean score opaldests was
7.58 with a standard deviation of .86, indicating the presence of a strong sense of teacher
efficacy within the sample.

Regression analysib£.057,p>.05) indicated that there is no statistically
significant relationship between teacher efficacy and LOTI. Coivalét=.207, p<.05)
indicated a statistically significant direct relationship betweechtaefficacy and LOTI.
Further study may be required to further review the inconclusive results &irayué.

Results of Research Question Five

While much of the description of the fifth research question can be found within
the section of this chapter describing the sample, two additional researcbrgifsind
under the umbrella of question five require further explanation. In addition to thalgene
demographic characteristics of gender, age, the attainment of an advaneedategr
years of teaching experience, question five also sought to learn more aboututteeatul
each school surveyed as well as the level of principal support in relation to thfe use
technology.

Regarding school culture, respondents were asked to rate the followin@muuesti
on a scale of 0 to 7, with 0 meaning the question is untrue or not applicable to his or her
current school. Question six on the survey designed to gather information on the school
culture was written as “My school culture includes a collaborative environmemag
teachers that supports and encourages the use of technology to improve the tedching a
learning process.” A response of seven indicates the statement is verfyhisier her

current school at this time. Table 20 lists the number of respondents as well as the
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Table 20

School Culture (N=146)

Variable n %
0 0 0
1 4 2.7
2 2 1.4
3 7 4.8
4 22 15.1
5 27 18.5
6 43 29.5
7 41 28.1

percentage of the overall respondents at each level on the 0 to 7 scale. The mean
response for this question was 5.46 with a standard deviation of 1.46. Overall, the mean
response from this question indicated that the building principals are somewhat
supportive of a collaborative school environment to improve the use of technology in the
teaching and learning process. 91.2% of teachers indicated they work within a school
culture that is somewhat to very supportive of using technology to improve the teaching
and learning process.

In regards to principal support, respondents were asked to rate the following
guestion on a scale of 0 to 7, with 0 meaning the question is untrue or not applicable to
his or her current school. A response of seven indicates the statement is vefrhisue o
or her current school at this time. Question 7 on the survey designed to learn more about
the principal support within each school was written as “My building principal(s)
provide(s) meaningful support that promotes the use of technology to improve the
teaching and learning process.” Table 21 lists the number of respondents astheell a
percentage of the overall respondents at each level on the 0 to 7 scale. The mean
response for this question was 5.60 with a standard deviation of 1.57. Overall, the survey

guestions associated with this question indicated that the building principals are
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Table 21

Principal Support (N = 146)

Variable n %
0 0 0
1 3 2.1
2 6 4.1
3 9 6.2
4 11 7.5
5 27 18.5
6 34 23.3
7 56 38.4

somewhat supportive of the use of technology for teaching and learning. 87.7% of
teachers indicated they believe their principal is somewhat to very supportinge of
meaningful use of technology to improve teaching and learning.

Regression analysis of ade=(.002,p>0.05), years of experience= 004,
p>0.05), school culturebE.009,p>0.05), and principal suppoth<£.160,p>.05)
demonstrated that the LOTI level was not dependent on any of these four variables.
Using correlation, age € .051,p >0.05), years of experience<x ".085,p>0.05), school
culture ¢ =.113,p >0.05), and principal support € .132,p>0.05), were all found to
have no statistically significant relationship to the level of technology mmmiéation.

An independent samples t-test was used to determine if a statistigalficant
difference existed between the groups. The results of the t-test asyeldspl Table 22.
There were no statistically significant differences in the level din@logy
implementation between male and female teachers. There were alsosticatyti
significant differences in the level of technology implementation betwesechers with
or without an advanced degree. In other words, the LOTI level cannot be determined by
having knowledge of a teacher’s gender or whether or not a teacher has earned an

advanced degree.
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Table 22

T-Test for Equality of Means

Variable n Mean SD Std. Error t p
Male 7 3.00 1.915 724 1.252 .213
Female 139 2.23 1.571 133

Advanced Degree 60 2.35 1.665 215 525 .601
No Advanced Degree 86 2.21 1.542 .166

Note. Significance is based on p < .05 (2-tailed).

Additional Findings

Additional findings during the data analysis indicated several statigtic
significant relationships. Correlation£ .230,p < .05) indicated a statistically
significant and moderately strong relationship between current instratpractices and
teacher efficacy. A statistically significant, yet small, ielathip was present between a
teacher’s sense of efficacy and personal computer gsel69,p < .05). Thirdly, a
statistically significant and moderately strong negative relationsagfeund to exist
between age and personal computer use-(230,p < .05) as well as age and current
instructional practices & -.174,p < .05). Finally, a statistically significant and
moderately strong negative relationship was found to exist between a tegehes of
experience in the classroom and personal computer gse206,p < .05) and current
instructional practices & .263,p < .05).

In addition to the additional quantitative findings, open ended items were also
administered to each of the building principals that asked for each principal to heport t
most current number of teachers on staff as well as the most current Ipogkedfy
concentration (students qualifying for free or reduced lunch) within each school.
Questions 3, 4, 5, and 6 asked each principal to provide short answers in response to the

guestions presented. Of the 15 school principals representing each of the 15 schools
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within the district, 12 returned the survey. The first question asked principals toaepor
any special promotions or efforts to encourage students and parents to turnforrtheir
to qualify for free or reduced lunches. Because the concentration of poverty is
determined by the number of students who actually turn in the form, it is important to
know if any type of effort had a significant influence on each school’s reported
percentage of students qualifying for free or reduced lunch. All 12 principals who
responded indicated that they offered no special incentives, programs, or promotions in
order to get student and parents to complete the forms. At all schools, the form is
included in each student’s enrollment packet.

The second question asked principals to comment on any type of extensive
technology training (e.g. Intel Teach to the Future) that they, as the buildingpakinc
had been involved in. Ten of the 12 principals who responded to the survey had a
common experience with technology and leadership training. Through the local
university, principals participated in a program consisting of approxiynéehours of
training in not only the use of technology, but also the use of technology in leadership.
The program allowed each principal to receive a laptop computer while reqeavieigls
regular meetings with a cluster coach. Completion of this training also raelle e
principal eligible to apply for a grant of more than $40,000. Two of the twelve prisicipal
had applied for and received the grant for their school. The three reminding psincipal
indicated that they had participated in no type of specialized technology training.

The third question asked principals whether or not their staff had been involved in
any type of extensive technology training as an entire faculty (elondlegy integration

training). The two schools that had received the grant had participated in extended
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technology implementation training as a requirement of the grant. Four scmogbgls
reported no specialized or intensive technology training, while the remainieg sev
principals reported varying degrees of training for smart boards, web pageyesst,
and Powerpoint.

The final question asked each principal to identify technology equipment that
each and every classroom within the building contained. Each principal reportdd that a
classrooms have 1 to 2 Internet ready computers. Three schools reported haaing dig
projectors in each room. One school reported having access to a digital projector and to
two mobile laptop labs with 12 computers each. Overall, very little technology
equipment was reported by the 12 principals who responded to the survey.

Summary

Presented within this chapter are the statistical results of thisstndycted
across fifteen elementary schools involving 146 teachers. By analyzing dhesteg
descriptive statistics, correlation, Analysis of Variance, regressialysis, and an
independent samples t-test, the five research questions presented througheseadncsh
were addressed.

A statistically significant relationship was found to exist between tred td
technology implementation and the following independent variables: current irstalcti
practices; personal computer use; and a teacher’s sense of efficadwtidically
significant relationships were identified between the level of technology nnepl@tion
and the following independent variables: poverty concentration within a school; gender;
age; the attainment of an advanced degree; years of teaching expecino culture;

and principal support.
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Additional findings included the discovery of a statistically significant
relationship between the following independent variables; current instrugbi@taices
and a teacher’s sense of efficacy; personal computer use and a teartssr’'sfefficacy;
personal computer use and age; current instructional practices and age; personal
computer use and years of experience; and current instructional praaticesars of
experience. Though these additional findings were not addressed in the origimahresea
guestions, the information should be considered significant. The final chapter, Chapter
Five, presents the summary, conclusions, and recommendations for further study and

analysis of the level of technology implementation by teachers.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Chapter V includes a brief summary of this study, including the purpose and
significance, as well as the findings from Chapter IV. Also, the findingsi®study in
relation to current literature and the possible implications of this resedlrte w
addressed. Finally, this chapter concludes with recommendations for practiaisner
well as recommendations for further research.

In excess of 8 billion dollars is being spent on technology in schools every year.
These expenditures include massive purchases of software, community bosdasdue
attempting to replace and update current technology in a manner that athoes $0
“keep-up” with the frequent changes in technology. In addition, many schools have the
added expenditures of network administrators, technology teachers, trainers, and
maintenance. The 2008 Technology Counts, released annually by Education Week,
indicates that 96% of students have access to computers within their school while 76% of
8" graders have access. The approximate average number of students is 3.5 students per
instructional computer and 3.4 students per computer that is connected to high speed
Internet (Bausell, 2008). While the indicator for progress in technology within schools
was once the number of computers in the classroom, this can no longer be the
benchmark. The new benchmark must be to determine how to make sure the more than 8
billion dollars being spent makes an impact on student achievement. Kleiman (2000)
offered the following in response to the criticisms of why these massivadiipes
have not realized their full potential in terms of student achievement:

The central theme underlying all these myths is that while modern technology has
great potential to enhance teaching and learning, turning that potentiakilitip re
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on a large scale is a complex, multifaceted task. The key determinant of our

success will not be the number of computers purchased or cables installed, but

rather how we define educational visions, prepare and support teachers, design
curriculum, address issues of equity, and respond to the rapidly changing world.

As is always the case in efforts to improve K-12 education, simple, short-term

solutions turn out to be illusions; long-term, carefully planned commitments are

required (p.20)

The purpose and significance of this study lies in the contributions made to the
body of literature involving factors affecting the level of technology impfeati®n by
teachers. As a result of this research, practitioners and researchdstheryaddress
how to provide meaningful support to teachers and schools in hopes of further realizing
the potential of the great technology investment. The Office of Technologgshsset,
commissioned by the U.S. Congress, concluded that helping teachers “effectively
incorporate technology into the teaching and learning process is one of the most
important steps the nation can take to make the most of past and continuing investments
in educational technology” (as cited in Parr, 1999, p. 280).

Review

Data from 146 teachers who spent at least one-half of their work day as the
primary instructor in the classroom, in an elementary school building within thietdist
were collected through the administration of a paper and pencil survey vattin e
building. The 146 teachers represented 41% of the 354 teachers that met the criteria for
participation in the study across 15 elementary schools. 13 of the 15 schools had at least
one teacher complete the survey. The survey asked teachers to complete 68 questions
separated into the following subcategories: 50 questions from the LOTI instrument

including 40 questions assessing the level of technology implementation, five questions

assessing personal computer use by teachers, and five questions assessihg
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instructional practices of teachers; 12 questions designed assessingpehels level of
efficacy; four general demographic questions; and two questions designed sdlasses
level of collaboration and principal support within each school. This purpose of the
survey was to answer the five research questions included within this study.

Research Questions

The following five research questions were written to provide the purpose and
basis of this study:

1. Is there a relationship between the level of current instructional psaeticl
the level of technology implementation in a Southwestern school district?
2. Is there a relationship between the level of personal computer use and the level
of technology implementation in a Southwestern school district?
3. Is there a relationship between the concentration of poverty within a school
and the level of technology implementation in a Southwestern school district?
4. Is there a relationship between the level of teacher efficacy and thefleve
technology implementation in a Southwestern school district?
5. Is there a relationship between each of the following demographic
characteristics and the level of technology implementation in a Southwestern
school district:

a. gender

b. age

c. attainment of an advanced degree

d. years of experience

e. school culture
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f. principal support?
Conclusions

Based on the extensive literature review and analysis of the datdexbliecing
this study, this section will summarize the findings of this research studyte3éarch
findings will also be placed within the context of the current literature whenever
appropriate.
Research Question One

Is there is a relationship between the level of current instructional pseinc
the level of technology implementation in a Southwestern School District? Uithis st
concluded that there is a relationship between current instructional practccése level
of technology implementation. In fact, a teacher’s score for currentgtishal
practices proved to be the strongest predictor of the level of technology impleomenta
within this study. Teachers who implement more constructivist teachingcesa@s
determined by the current instructional practices portion of the surveypaedikely to
have a higher level of technology implementation score.

Semple (2000) suggested that teachers tend to teach in the way they were taught.
For most current teachers, their own classroom experience came well hefore t
widespread use of computers in the classroom. Therefore, many teachgersfoc
“instruction” which conveys a very directed and controlled approach which is not
compatible with the effective implementation of technology. In this study, the mea
score for current instructional practices was 3.73. According to Moersebarah, this
score suggests that teachers may feel comfortable supporting or implenegther a

subject-matter or learning-based approach to instruction based on the content being
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addressed. In a subject-matter based approach, learning activities tend to beaseque
student projects tend to be uniform for all students, the use of lectures and/ar-teache
directed presentations are the norm as well as traditional evaluationietalieg
learner-based approach, learning activities are diversified and basdég onastudent
guestions, the teacher serves more as a co-learner or facilitator iagbr®om, student
projects are primarily student-directed, and the use of alternativerass¢strategies
including performance-based assessments, peer reviews, and studemmefégetithe
norm.

The characteristics of teachers at this level, as described by Moansc
consistent with the research regarding the importance of constructicising@ractices
in regards to effectively implementing technology to improve student achievement
(Ertmer, 2005). And while the results of this study determined a positive relagionshi
between current instructional practices and the level of technology impbktroanthere
remains a significant gap between this level of practice and the deseédfleverall
technology implementation.
Research Question Two

Is there is a relationship between the level of personal computer use and the level
of technology implementation in a Southwestern School District? This studyded
that there is a statistically significant positive relationship betweietel of personal
computer use and the level of technology implementation. In other words, tealshers w
scored higher on the personal computer score were likely to score higher on tbé level

technology implementation.
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The mean score for personal computer use for the participants in thisvstsidy
4.77. According to Moersch, teachers at this level of personal computer use gri®likel
demonstrate a high skill level with using computers for personal use. They should
demonstrate the ability to use the computer to create their own web pages, produce
sophisticated multimedia products, and/or effortlessly use common productivity
applications (e.g., Microsoft Excel, FileMaker Pro), desktop publishing softaade
web-based tools. They should also be able to confidently troubleshoot most hardware,
software, and/or peripheral problems without assistance from technology suaffort s

These results indicate that teachers within this sample should be confident and
capable to implement technology into instruction at a high level. However, this is not
reflected in the overall LOTI level of the sample. While studies have focuséeé tack
of skill and the lack of knowledge as reasons teachers do not use technology, Becker
(1999) and Fullan (1996) suggest that the beliefs of teachers and the way theyatink m
be a more accurate predictor of technology implementation. This study did niotttake
account the overall attitudes and beliefs of teachers regarding the ingpavfan
technology implementation as it relates to improving student achievement.
Research Question Three

Is there is a relationship between the concentration of poverty within a school and
the level of technology implementation in a Southwestern School District? Uithis st
concluded that there is no statistically significant relationship betweeroncentration
of poverty within a school and the level of technology implementation. Haycock (1998)
suggested that the most important factor in schools that determines the sutioess of

students, even more than race or poverty, is the quality of the teacher. A 2002 study of
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New York teachers concluded that poor students, low performing students, and minority
students are more likely to have teachers who are inexperienced, uncertified, and/
poorly educated (Lankford, Loeb, Wyckoff, 2002). Within this study, however, 35.1% of
teachers in the district possessed an advanced degree, in comparison to theratge a
of 26.7%. Teachers within this district also averaged 12.1 years of experiendeiswhic
only slightly below the state average of 12.7 years. In the United Statkentstin high
poverty are more likely to be taught by teachers with three years af lesgerience
(Betts, Reuben, & Danenberg, 2002). However, of the 15 schools studied, the lowest
average of years of experience was 7.3 years with the highest averapg&theigears.
The schools with the two highest percentages of poverty averaged 15.9 years of
experience and 11.2 years, respectively. The school with the highest corarenfrat
poverty, which was 80%, boasted 61.3% of the staff with an advanced degree.

In addition to teacher characteristics often associated with poverty, sahaatecl
and culture are often an added challenge. The 2003 Quality Counts survey indicated that
schools with high poverty concentrations were more likely to report that student
disrespect and parental involvement were problems (Education Week, 20030. The
district within which these schools operate maintains a rate in excess of 98&ionr
to its bonded indebtedness. In other words, the community has faithfully passed bond
issues which enable expenditures on buildings and facilities, including technology. T
also indicates a great deal of support within the community for students and schools,
regardless of poverty concentrations

Finally, Benard (1996) found that teachers who work with students from poorer

families are more likely to feel that their students bring behaviors intdassraom that
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make teaching difficult and may even feel that they have little or no influemece
student learning. In this study, the mean score on the teacher efficacwasa 7.58 on
a 9 point scale, indicating that overall, the teachers within this sample eghabiery
strong sense of efficacy despite any potential challenges. Question 4 ofdhrshes
specifically addresses the concept of teacher efficacy.
Research Question Four

Is there a relationship between the level of teacher efficacy and thefleve
technology implementation in a Southwestern School District? The results of this
research proved inconclusive in response to this question. Pearson Cornsta2on,
p<.05) indicated a statistically significant and moderately strongletion between
teacher efficacy and LOTI. However, regression analysi®©b7,p>.05) indicated that
there is no statistically significant relationship between teacheraejfiand LOTI. This
study sought to gain more information on whether or not a teacher’s level ofefficac
specifically in the areas of classroom management, student engagement,raationat
strategies were related to the level of technology implementationdhetsa Franklin
(2007) suggests teacher efficacy is a key component for technology irtedmnati
teachers. She also found that teacher efficacy is related to elecedagogical content
knowledge. In other words, a teacher’s efficacy is related to his or her #bility
effectively use technology in the classroom. She further stated that knowing haeto us
computer for personal use is a necessary foundation for teachers to reatlfa leve
efficacy in the classroom. However, Franklin’s study also suggested that knowing how
to use a computer for personal use had no statistically significant cometatise in the

classroom. While some evidence from this current study suggests atamrreédween a
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teacher’s sense of efficacy and the level of technology implementatiaegtession
analysis indicated no predictive power.

One possible explanation is the unusually high level of efficacy of this sample.
With a score of 7.58, the overall average indicated a sample of teachers gxtremel
confident in their ability to influence students and student learning within their
classroom. Despite several schools with high concentrations of poverty, theflevel
efficacy remained high. At the same time, despite the high score on tediclaeyethe
overall level of technology implementation remained well below the targdtdexb.
For teachers to change their teaching strategies, they must reach @ passatisfaction
with the current reality in their classroom (Posner, Strike, Hewson, & @gri882, as
cited in Wetzel, 2001). Guskey and Pssaro (1993) explained teacher efficacy as
“teachers’ belief or conviction that they can influence how well students le#en those
who may be considered difficult or unmotivated (p. 3). With an overall efficacg stor
7.58, teachers within this sample appear to be very confident in their ability totprom
student learning under the conditions currently present in their environment. Téerefo
the level of teacher efficacy may hinder the desire to improve on the leeehology
of implementation.
Research Question Five

Is there a relationship between the level of technology and the followingtpredic
variables: gender; age; attainment of an advanced degree; yeapeérse; school
culture; and principal support? Gender, age, attainment of an advanced degre#, years
experience, school culture, and principal support were all determined to have no

statistically significant relationship to the level of technology impleateont.
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Blankenship (1998) found the literature addressing gender as a fadied tela
computer use to be unclear. While Hayden (1995) found that females are moreesensiti
to the effects of technology, males tended to view technology more as a tool used to
accomplish a task. Anderson and Maninger (2007) found females had better computer
access and stronger intentions to use software in teaching. Anderson and Maninger
described these results as “surprising” since males are generallhthobgve an
advantage over females in relation to technology use. Kay (1989), in a study of-383 pre
service teachers, found that males were more likely to use computersharoferhales.
Honeyman and White (1987) found no significant difference between gender and
anxiousness about computers in a study of 38 school teachers and administrators. Yuen
and Ma (2002) found no statistically significant difference in relation nolgeregarding
the desire or intent to implement technology into instruction. Finally, it is alsortemt
to note that within this current study, the sample consisted of 139 female teauhers
only 9 male teachers.

Honeyman (1987) found no significant relationship between age and anxiousness
regarding technology. Hayden (1995) also found no significant evidence to support the
perception that age is related to the use of computers. Migliorino (2002) found there to
be no statistically significant relationship between chronological age aradtitudes of
teachers toward the integration of electronic grading software. This tsiuey
presents further evidence that age is not a significant predictor of the inmpégiore of
technology by teachers. In addition to age, the attainment of an advanced degree wa
also found to have no statistically significant relationship to the level of technology

implementation. The research remains quite limited on the value of an advanes deg
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and the use of technology by teachers, especially if the advanced degree itipt dire
related to technology or computer use.

School culture and principal support were also found to have no statistically
significant relationship to the level of technology implementation. The meanfecore
school culture was 5.46, with a mean range of 3.81 to 6.29, indicating that teachers
believed it to be somewhat true that their school had a collaborative environment among
teachers that supported and encouraged the use of technology to improve the teaching
and learning process. The mean score for principal support was 5.60, with a mean rang
of 4.25 to 6.60, indicating that teachers believed it to be somewhat true that their building
principal provided meaningful support that promoted the use of technology to improve
the teaching and learning process.

As a leader of change, the principal needs to create a structure with itlyg@bil
reduce or eliminate teachers’ fears, and at the same time supportgeaffbds to use
computer technology even if they are not yet at an ideal level (Hope, 1997 nllQker
teachers within these elementary schools feel supported in their effontsitlyuilding
principal. Besides reporting this support on the survey item regarding principal support
teaches also indicated a feeling of a strong sense of efficacy, wighhatso be
attributed to the feeling of support from their building principal. And while the Ingjldi
principals seem to support a collaborative leadership style toward improvatmgnigand
learning through technology, principals must also have a clear vision of techrmlogy t
support student learning, and they must be promoters and encouragers who see beyond
the daily routine and focus on what is possible through the use of technology (Byrom,

1998 as sited in “Critical Issue”, n.d.; Guskey, 1998 as cited in Critical issue”, n.d., as
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cited in Lockwood, 1999). While teachers report feeling supported, the fachsciimat

they are not implementing technology at the desired level of 4B. Furtharadlese

required to determine how these building leaders structure the support of technology,
plan for professional development, and manage fiscal resources in support of technology
implementation in an effort to determine strategies to move from a level of 2 to the
desired level of 4B.

Teachers also reported a general belief that they work within a schinwécofl
teachers that is collaborative and supportive in regards to using technology to improve
student achievement. Elmore and Burney (1997) suggested that, “Deep and sustained
change requires that people feel a personal commitment to each othdr& and t
instructional improvement not be “a collection of management principles but tlagher
development of “a culture based on norms of commitment, mutual care, and concern”
(EImore and Burney, 1997, as cited in Reitzug, n.d., p. 10). Stevens (1999) found that of
six professional development strategies, teachers cited collaboration @odkimeg as
the most helpful, noting that it permitted them to share their best practices afid bene
from those of others (Stevens, 1999, as cited in Heitzug, n.d.). Teachers need time to
discuss technology and other teaching practices with other teachers, abdraftyas a
result of time allowed for networking and sharing (Chamberlin & Scot, 2002). “The
frequency, breadth, and depth of collaboration with colleagues influences instductiona
context and the quality of technology use” (Becker and Riel, 2000, as cited in Cradler et
al., 2002, p. 52). While the research supports a culture of collaboration among teachers
and the teachers within this study reported working in a collaborative cultutey¢hef

technology implementation remains below the desired level. If teacleésifgported
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by their principal and feel that they work in a collaborative culture of teaamsupport

of technology, professional development and technology decision making must eapitaliz
on these characteristics. Such conditions should allow for more aggressive change in
learning and implementing technology in such a way as to truly impact student
achievement.

It is also important to once again emphasize that 10 of the 12 principals serving as
leaders of the elementary schools with faculty members participatih isurvey have
completed a course in using technology in leadership. The course was done in
cooperation with the local university and may have had an impact on the results on the
reported school culture and principal support.

Limitations

1. While the overall response rate was acceptable, the total sample s&eallas

and the levels of participation from each individual school were varied. In

addition, because 58% of the respondents were performing at a Level 2 or below
on the LOTI scale, the statistical analysis may not have drawn out factors that
might otherwise be significant. The correlation between the various subscales
may be underestimated due to the relative homogeneity of the sample

(Buckenmeyer & Freitas, 2005). The schools with highest response rates were

reflection of the level of participation each principal had in administering the

survey. While some surveys were actually administered during facuittynge,
others were simply placed in teachers’ mailboxes with little follow up.

2. Characteristics of the local school district were not considered. It iblgossi

that the level of technology implementation is significantly impacted byetre |
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of district support, the availability of instructional support, and the overall
mission, focus, and priority of the school district.

3. This patrticular study focuses primarily on the characteristics affettie use

of technology with a focus on second order barriers. First order barriers such as

the quality or presence of hardware and the quality or presence of particular
software or software programs were not considered in this study.

4. All data analyzed in this study was self reported data. Knowing that
technology use in the classroom is generally a desirable characterdsticerse

may have been more likely to rate themselves higher than normal.

5. This study was conducted within a school district that is in the same city as a

major research university.
Implications
Larry Cuban (2001) noted that with the ever increasing level of teacher
accountability, it is just too hard for most teachers to truly implement techynaitign

their classroom in a way that will impact instruction and thus student achieverent

also noted that computers are hard to use and hard to maintain. Cuban even suggested

that we should not expect teachers to put forth the effort to even attempt to use

technology to impact student achievement. Despite the criticism of Cuban and others

research has proven that technology can impact student achievement in a pagitite w

the proper support is provided to teachers and schools. However, with 58% of the
respondents in this study indicating technology use at or below Level 2 on the LOTI
framework, significant challenges lie ahead to improve the use of technologgactim

student achievement in a positive way. Teachers operating at a Level 2 an@dieelow
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likely to be using technology-based tools to supplement the existing instrlictiona
programs (e.g. tutorials, educational games, basic skill applicabonsmplement

selected multimedia and/or web-based projects (e.g. Internet-basarthegapers,
informational multimedia presentation) at the knowledge/comprehension level. The
electronic technology is employed either as extension activitieshaement exercises, or
technology-based tools and generally reinforces lower cognitive skill devatbpme
relating to the content under investigation. This is significantly differem the target
Level 4B. Teachers at Level 4B can be found integrating technology-bassttaol
routine manner that provides rich context for students’ understanding of the pertinent
concepts, themes, and processes. At this level, teachers can readily oiésign a
implement learning experiences (e.g. units of instruction) that empowienssito

identify and solve authentic problems relating to an overall theme/concegtthei

available technology (e.g. multimedia applications, Internet, databpseadsheets,

word processing) with little or no outside assistance. Emphasis is again placedeon st
action and on issues resolution that require higher levels of student cognition pgbcessin
and in-depth examination of the content. In this study, only 8% of the respondents were
using technology at or above the 4B level.

Following an exhaustive research of the literature and the realizatioa of t
conclusions learned through this study, the following recommendations are affered t
assist practitioners and policy makers in their efforts to increasevleof technology
implementation within schools. It is believed that these recommendationsov#l pr
significant in moving a greater number of teachers from Level 2 or below tartjes t

level of 4B.
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1. Age, years of experience, school culture, principal support, gender, and the
attainment of an advanced degree were all found to have no statistically
significant relationship to the level of technology implementation. According to
this research, the most important factors to transition teachers to highsraevel
technology implementation include: the current level of teacher effidaeyevel

of personal computer use; and current instructional practices. Each of these three
teacher characteristics, through the efforts of this researcher ans] atteer

believed to be significantly related to the level of technology implementation by
teachers. Therefore, professional development activities should focus intently on
further development of each of these three factors, while also considering that
both age and years of experience are related at a statisticallycsighifegative

level to both personal computer use and current instructional practices. In order
to ultimately increase the level of technology implementation for olden¢esc

with more teaching experience, professional development for these teadlsers m
build a foundation by increasing computer skills for each teacher while also
providing extensive training and support to develop a constructivist classroom
without technology.

2. Professional development for all teachers must be designed to address
computer skills, mastery of the software and hardware involved, and training on
how to incorporate the new technology into the classroom in a constructivist
manner. Information from the annual Technology Counts survey found the
highest priority for technology spending in 47 states and the District of Columbia

is for professional development (Swanson, 2006). It is important to remember
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that this is long term commitment, as a review of the research suggests that a
minimum of three to six years of training is required to affect signifidaamge

in a teacher’s ability to use technology in such a way to impact student
achievement.

3. The purchase of technology must be designed to meet the current needs of
teachers. Rather than purchasing technology for the sake of “putting” technology
into classrooms, it is important to take a problem-based approach. In other words,
what problems are teachers currently facing in relation to student achievement
and how can technology assist in their efforts. This allows the professional
development to be geared towards not only technology, but also the current
problem. In addition, it may impact the teacher’s level of efficacy by provaling
research based and adequately supported technological intervention to improve
student achievement.

4. Decision makers must incorporate the concept of Total Cost of Ownership
(TCO) when planning for technology in a school district. While businesses are
very familiar with this concept, schools are often less familiar. A 1997 survey of
400 school officials determined that for a school with 75 computers, the average
annual cost is $2, 251 per computer (Fitzgerald, 1999). Fitzgerald suggests that
the following components be considered when calculating the total costs of
purchasing computers and implementing technology: professional development;
software; support; ongoing maintenance; and the cost of replacing computers. A
second study in Denver suggested that over five years, the support and staff

development costs of a $2,000 PC were nearly $1, 944. This represents a support
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cost nearly equal to the cost of the hardware purchase, thus essentially doubling
the cost of the computer purchase. Very few technology plans consider this when
making technology decisions.

A study in California further supported the cost of Total Cost of
Ownership. Levinson and Surratt (2000) found that hardware and software costs
represent only 40% of the TCO. They suggested the cost of maintenance may
average as much as $2,000 per year while the cost of installing and maintaining a
technology infrastructure may average $5000 per student over the first frge yea
Finally, they suggested that professional development can reach 20% of the TCO
and upgrades and maintenance can account for up to 12% of the TCO.

The research on TCO must be considered prior to making decisions
regarding the purchase of technology. 100% of the teachers in this study had
access to at least one computer in their room. In addition, the sample generally
reported that it is somewhat true that they work in a culture of collaborative
teachers and a supportive principal in regards to supporting technology to
improve teaching and learning. Yet, the overall sample reported a 2 on the LOTI,
well below the target level of 4B. While computer access is present, quality
implementation of technology is not. Support for technology implementation must
be considered alongside the actual purchase of technology, to provide any hope of
moving to the target 4B level.

Recommendations for Future Research

To contribute to the vast amount of research in regards to technology use within

schools, the following suggestions are provided for future research studies:
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1. A comprehensive study involving multiple districts including urban/suburban,
high poverty/low poverty, and small/large would provide a more comprehensive
understanding of school and district characteristics that impact the
implementation of technology by teachers. A comprehensive comparison of
district support, district expenditures, and district philosophy would provide
valuable information in an effort to better understand the current level of
technology implementation by teachers. Means et al. (1993) suggested that
educational reform requires the consideration of three factors: distriet, atalt
federal components; school factors; and classroom factors such as the individual
teacher. This study focused primarily on classroom factors, spdgitical

teacher with a limited focus on school factors.

2. A mixed methods study including observations of teachers to accompany the
surveys is strongly encouraged. Because the level of technology impleamenta
is so low in this study, as well as most studies, identifying potential outlierys w
implement technology at a high level would provide valuable information to
address characteristics of exemplary technology users. Observatiorts shoul
include an analysis of the percentage of instruction impacted by technology and
the level of technology use in relation to recommended constructivist attributes.
3. A detailed analysis of the past 3 to 5 years of training and professional
development within a school and/or district should be conducted. If a minimum
of three years is needed to make a significant impact on the level of technology

implementation, it is important to gain an understanding of the amount,
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frequency, and quality of technology professional development teachers have
received prior to beginning any new efforts.
4. Conducting an action research project such as repeating this study after the
implementation of a significant intervention would provide valuable information
for school practitioners. One example would be to compare the current overall
LOTI level to the overall LOTI level after a three year focus on improving
teacher’'s computer use skills or moving teachers from traditional to congstuct
teaching styles. This would allow a school district to focus professional
development to meet the teachers at their current operational levehigbile
providing an evaluation mechanism to determine the economic prudence of the
district focus, including both time and money.
Summary
The evidence suggests it, most teachers believe it, and most students want it.
Technology properly integrated into the classroom has a significant positivet iarpa
student achievement. After nearly three decades of ever increasimgligx@s on
technology, most schools, classrooms, and teachers can boast about the presence of
technology. However, as suggested in this study, a very small percentaagsodams
and teachers have transformed the “presence” of technology in to meanirfgfeindiés
in teaching and learning. It is hopeful that the findings of this study, aldhgive
implications and suggestions for further research, will provide a cornerstoiéuier
efforts to include technology in schools and classrooms. Technology in and of itself, as
mentioned in the opening remarks of this study, is not a silver bullet to improve teaching

and learning. Decisions to improve technology implementation must focus on building
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capacity; the capacity of teachers and students to use the computersasstiee|

capacity of schools and districts to support use in a way that impacts both teaching a
learning (Coppola, 2005). With the understanding of what factors may influence the
level of technology implementation, school and community leaders can focus ongcreati
a culture within the school that is conducive for teachers to truly implemémiolegy in

a way that will impact student achievement.

146



REFERENCES

Allen, R. (2001, Fall). Technology and learning: How schools map routes to technology’s
promised landASCD Curriculum Update

Allinder, R.M. (1994). The relationship between efficacy and the instructionalqesacti
of special education teachers and consultdmscher Education and Special
Education,17, 86-95.

Anderson, S., & Maninger, R. (2007). Preservice teachers’ abilities, beliefs, and
intentions regarding technology integratidaurnal of Educational Computing
Research37(2), 151-172.

Apple Computer, Inc. (2002The impact of technology on student achievement: A
summary of research findings on technology’s impact in the classroom.
Cupertino, CA: Author.

Babu, S., & Mendro, R. (2003, Aprilleacher accountability: HLM-Based teacher
effectiveness indices in the investigation of teacher effects on student melmtve
in a state assessment progradpnesented at the American Education Research
Association’s annual meeting.

Barton, P.E. (2004, NovembeY)hy does the gap persist? Educational
Leadership62(3), 9-13.

Bausell, C.A. (2008, March 27). Tracking U.S. trends: States vary in classroomtaccess
computers and in policies concerning school technology [Electronic Version].
Education Week, 27(30), 39-42.

Becker, H.J. (1992). Equity and the big picturechnos1(1), 16-18.

Becker, H.J. (1994). How exemplary computer-using teachers differ fromtettuhers:
Implications for realizing the potential of computers in schaalarnal of
Research on Computing in Educati@e(3), 291-321.

Becker, H. J. (2000a). Pedagogical motivations for student computer use that lead to
student engagemeriiducational Technology, 46-17.

Becker, H.J. (2000b). Who's wired and who'’s not: Children’s access to and use of
computer technologyChildren and Computer Technology, 10(2), 44-75
Retrieved January 5, 2005, from www.futureofchildren.org

Becker, H.J. (2000, Julylrindings from the teaching, learning, and computing survey: Is

Larry Cuban right?Paper presented at the School Technology Leadership
Conference of the Council of Chief State School Officers, Washington, DC.

147



Benard, B. (1996). Fostering resiliency in urban schools. In B. Williams (Ed.)nglos
the achievement gap: A vision for changing beliefs and practices (pp. 96-119).
Alexandria, VA: Association for Supervision and Curriculum Development.

Benton Foundation (2002kreat expectations: The e-rate at fivRetrieved October 17,
2008, from http://www.benton.org/publibrary/e-rate/greatexpectations.pdf

Berman, P., & McLaughlin, M.W. (197 rederal programs supporting educational
change, Volume llI: Factors affecting implementation and continugieport
No. R-1589/7 HEW). Santa Monica, CA; Rand Corporation.

Betts, J.R., Rueben, K.S., & Danenberg, A. (2000, Februagyjal resources, equal
outcomes? The distribution of school resources and student achievement in
California. Public Policy Institute of California.

Bielefeldt, T. (2002). Teacher outcomes: Improved technology skills. In J. Johnson, & L.
Barker (Eds.)Assessing the impact of technology in teaching and learning: A
sourcebook for evaluatofpp. 119-137). University of Michigan: Institute for
Social Research.

Blankenship, S.E. (1998, Marchiactors related to computer use by teachers in
classroom instructionUnpublished doctoral dissertation, Virginia Polytechnic
Institute and State University, Blacksburg.

Bock, R.D., & Wolfe, R. (1996 )Audit and review of the Tennessee Value-Added
Assessment System (TVAAS): Final report, 1986hville, TN: Comptroller
of the Treasury, Office of Education Accountability.

Boeck, D. (2002, Novembei(ilosing the achievement gap: A policy action guide for
Washington State’s school directo@lympia, WA: Washington State School
Director’s Association.

Borman, G.D., Brown, S., & Hewes, G. (2002, Marégrly reading skills and the
social composition of schools: A multilevel analysis of the kindergarten year
Instructional and Performance Consequences of High-Poverty Schoolifag Off
of Educational Research and Improvement. Washington, DC: U.S. Department of
Education.

Boss, S., & Railsback, J. (2002, Septemi@ummer school programs: A look at the
research, implications for practice, and program samphorthwest Regional
Education Laboratory.

Buckenmeyer, J.A., & Dreitas, D.J. (2005, June 2&).computer left behind: Getting

teachers on board with technologiaper presented at the National Education in
Computing Conference, Philadelphia, PA.

148



Caverly, D.C., Peterson, C.L. and Mandeville, T.F. (1997, November). A generational
model for professional developmeBtucational Leadership, 55(3)6-59.

Cavin, A. (2000). Mind the gap: The digital divide as the civil rights issue of the new
millennium.Multimedia Schools7(1), 56-58.

Chai, C., & Merry, R. (2006). Teachers’ perceptions of teaching and learning in a
knowledge building community: An exploratory case stuaarning, Media &
Technology31(2), 133-148.

Chall, J.S. (1996). American reading achievement: Should we weag®@arch in the
Teaching of English30, 303-310.

Chamberlin, B.A., & Scot, T.P. (2002). Creating sustainable technology integration wit
teachers: One one hour workshop at a tdoarnal of Computing in Teacher
Education,19(1), 23-28.

Chaptal, A. (2002, March). Is the investment really wortlEd@cational Media
International, 39(1)87-99.

Chen, C. (2008). Why do teachers not practice what they believe regardingagghnol
integration?Journal of Educational Research02(1), 65-75.

Chen, Y.L. (2008). Modeling the determinants of Internet @senputers and Education
51(2), 545-558.

Child Trends Data Bank. (2003 arent involvement in schooRetrieved May 10,
2005 from www.childtrendsdatabank.org/pdf/39_pdf.pdf

Christakis, D.A., Zimmerman, F.J., Digiuseppe, D.L., & McCarty, C.A. (2004). Early
television exposure and subsequent attentional problems in chid@iatrics,
113(4), 708-713

Chuang, H., Thompson, A., & Schmidt, D. (2003). Faculty technology mentoring
programs: Major trends in the literatudeurnal of Computing in Teacher
Education, 19(4)101- 106.

Clark, R. (1994). Media will never influence learniglucational Technology,
Research, and Development, 42@)-29.

Clark, R. (2002, DecembeBuilding student achievement: In-school and out-of-school
factors North Central Regional Education Laboratory, Policy Issues, 13.

Coleman, J.S. (1966Equality of educational opportuniffReport No. OE 3800).
Washington, DC: National Center for Educational Statistics.

149



Collins, J.W. (2004). Research into practicearning and Leading with Technolqgy
32(4), 58-64.

Conlon, T. (2000). Visions of change: Information technology, education, and
postmodernisnBritish Journal of Educational Technology, 31(2p9-116.

Coppola, E.M. (2005, Junpwering up: Supporting constructivist teaching with
technologyPaper presented at the National Education and Computing
Conference, Philadelphia, PA

Council of the Great City Schools (200$}riving for excellence: A report on
standardized achievement test results in the great city scWdakhington, DC:
Harcourt Educational Measurement.

Cradler, J., & Bridgforth, E. (1996IRecent research on the effects of technology on
teaching and learning?olicy Brief. San Francisco, CA: WestEd Regional
Educational Laboratory.

Cradler, J. McNabb, M., Freeman, M., and Burchett, R. (2002, May). How does
technology influence student learning®arning and Leading with Technology,
29(8),46-56.

Creaton, L., & Littlejohn, A. (2000). A cross-institutional approach to staff development
in Internet communicatiodournal of Computer Assisted Learning, 16@&j1-
279.

Crowther, D.T. (1997). The constructivist zone [Electronic versiglectronic Journal
of Science Educatio2(2).

Cuban, L. (1993, Winter). Computers meet classroom: Classroomheashers
College Record, 95(2185- 210.

Cuban, L. (2000, Januanygo much high tech money invested, so little use and change in
practice: How comePaper presented for the Council of Chief State School
Officers annual technology leadership conference, Washington, DC.

Cuban, L. (2001)0Oversold and underused: Computers in the classré@ambridge,
MA: Harvard University Press.

D’Amico, J.J. (2001, Winter). Technology in America’s schools: An overview of status
and issuesERS Spectrum, 19(1;8.

Darling-Hammond, L. (1999 eacher quality and student achievement: A review of
state policy evidencg@ocument R-99-1). Retrieved April 11, 2005, from the
Center for the Study of Teaching and Learning Policy Web site:
http://www.ctpweb.org

150



Denton, J., Davis, T., Strader, A., & Durbin, B. (2003). Report of the 2002 Texas public
school technology survey. Prepared for the telecommunications infrastructure
fund board and Texas public schools. Texas A&M University.

Dewitt, S.W. (2007). Dividing the Digital Divide: Instructional use of computersdras
studiesTheory and Research in Social Educati8f(2), 272-304.

Dexter, S.L., Anderson, R.E., & Jay, H. (1999). Teachers’ views of computers as
catalysts for change in their teaching practioewrnal of Research on Computing
in Education, 31(3)221-239.

Donlevy, J. (1999). Teachers, technology and trainimgrnational Journal of
Instructional Mediaz6(4), 363-369.

Donlevy, J. (2002). Closing the achievement gap: Plausible solutions, multiple
dimensionsinternational Journal of Instructional Media, 29(2).

Downing, D., & Clark, J. (1997Btatistics: The easy wg$ ed.). New York: Barron's
Educational Series.

Driscoll, M.P. (2001, September). Computers for what? Examining the roles of
technology in teaching and learni@ucational Research and Evaluation,
7(2 -3) 335-349.

Duffield, J.A., & Moore, J.A. (2006). Lessons learned from PlEEhTrends50(3), 54-
56.

Education Commission of the States (199&chnology: Equitable access in schools
Retrieved April 19, 2004 from http://www.ecs/org/clearinghouse/13/51/1351.htm

Education Week (2003Quality counts 2003: If | can’t learn from yoRetrieved March
24, 2007, from http://counts.edweek.org/reports/qc03

Ertmer, P.A., Anderson, P., Lane, M., Ross, E., and Woods, D. (1999). Examining
teachers’ beliefs about the role of technology in the elementary classroom.
Journal of Research on Computing in Educati®®(1), 54-72.

Ertmer, P.A. (2005). Teacher pedagogical beliefs: The final frontier in out fgues
technology integration2ducational Technology Research and Development
53(4), 25-39.

Eteokleous, N. (2008). Evaluating computer technology integration in a centralized
school systemComputers and Educatipb1(2), 669-686.

Fatemi, E. (Ed.). (1999) Technology counts '99: Building the digital curriculum {&pec
publication].Education Week

151



Ferguson, R. (1991). Paying for public education: New evidence on how and why money
mattersHarvard Journal of Legislation28.

Finkelman, K., & McMunn, C. (1995Microworld as a publishing tool for cooperative
groups: An affective study (Report #143harlottesville: University of Virginia,
Curry School of Education (ERIC Document Reproduction Service No.
ED384344).

Fitzgerald, S. (1999, September). Technology’s real costs: Protect youniewestith
total cost of ownershigklectronic SchoolRetrieved September 19, 2008, from
http://www.electronic-school.com/199909/0999sbot.html

Fletcher, D. (2006). Technology integration: Do they or don't they? A self-rapoeys
from PreK through 8 grade professional educatofssociation for the
Advancement of Computing in Education Jourtdl3), 207-219.

Flowers, C.P., & Algozzine, R.F. (2000). Development and validation of scores on the
basic technology competencies for educators inveniaycational and
Psychological Measurement, 60(3)L1-418.

Fluellen, J.E., Jr. (2003J.eaching for understanding: Harvard comes to Pennell
elementary. A teacher research repashiversity of Pennsylvania, Philadelphia
Writing Project.

Follansbee, S. Hughes, R., Pisha, B., & Stahl. S. (1997). Can online communications
improve student performance? Results of a controlled sERI$. Spectrum,
15(1),15-26.

Forgasz, H.J. (2003). Girls, boys, and computers for mathematics learning. Ink&, Clar
A. Bishop, R. Cameron, H. Forgasz, & W.T. Seath (E¥aking
Mathematiciangpp. 346-361). Melbourne, Australia: Mathematical Association
of Victoria.

Forgasz, H.J. (2006). Factors that encourage or inhibit computer use for secondary
mathematics teachingournal of Computers in Mathematics and Science
Teaching 25(1), 77-93.

Forum on child and family statistics. (199%)ends in the well being of America’s
children and youthWashington, DC: U.S. Department of Health and Human
Services.

Fouts, J.T. (2000, Februarfgesearch on computers and education: Past, present, and

future Bill and Melinda Gates Foundation. Retrieved September 1, 2005, from
http://tlp.esd189.org/images/TotalReport3.pdf

152



Franklin, C. (2007). Factors that influence elementary teachers’ use of cosnpute
Journal of Technology and Teacher Educatib(2), 267-293.

Franklin, T., Turner, S., Kariuki, M., & Duran, M. (2001). Mentoring overcomes barriers
to technology integratiodournal of Computing in Teacher Education, 18(1)
26-31.

Frear, V., & Hirschbuhl (1999, October). Does interactive multimedia promote
achievement and higher level thinking skills for today’s science studéntish
Journal of Educational Technology, 30(823-329.

Garthwait, A. (2001, DecembeBactors influencing technology’s effect on student
achievement and a caution about reading the rese@chasional Paper No.
40). Orono, ME: University of Maine, College of Education and Human
Development.

Gibson, S., & Dembo, M. (1984). Teacher efficacy: A construct validatmmnal of
Educational Psychology,6(4), 569-582.

Gist, M., & Mitchell, T.R. (1992). Self-efficacy: A theoretical anatysf its determinants
and malleabilityThe Academy of Management Revigi{2), 183-211.

Gould, M.C., & Gould, H. (2003). A clear vision for equity and opportuiiity.Delta
Kappan, 85(4)324-328.

Grabe, M., & Grabe, C. (199@pntegrating technology for meaningful learningoston:
Houghton Mifflin.

Greenwald, R., Hedges, L.V., & Laine, R.D. (1996, Autumn). The effect of school
resources on student achievemeRéview of Educational Resear@6(3),
361-396.

Groff, J., & Mouza, C. (2008). A framework for addressing challenges to classroom
technology useéAssociation for the Advancement of Computing in Education
Journal 16(1), 21-46.

Gross, D., Truesdale, C., & Bielec, S. (2001). Backs to the wall: Supporting teacher
professional development with technologgucational Research and
Evaluation 7(2/3), 161-183.

Guhlin, M. (2001, January 14). Research on educator technology competencies.
Retrieved July 4, 2003, from http://www.edsupport.cc/mguhlin/service/
ecomp/research/

Guskey, T.R. (1985, April). Staff development and teacher ch&ugeational
Leadership, 42(7)57-60.

153



Guskey, T.R. (1986). Staff development and the process of teacher change.
Educational Researchet5(5), 5-12.

Guskey, T.R. (1998, April). Teacher efficacy measurement and change. Papeteprese
at the annual meeting of the American Educational Research Association, San
Diego, CA.

Guskey, T.R., & Passaro, P.D. (1994). Teacher efficacy: A study of construct
dimensionsAmerican Educational Research Journdl(3), 627-643.

Haberman, M. (1991). The pedagogy of poverty vs. good teadPimdpelta Kappan
73, 290-204.

Hanley, S. (1994). On constructivism abstract. Retrieved March 1, 2007, from
http://www.inform.umd.edu/UMS+stat...cts/MCTP/Essays/Constructiwsm.t

Harrell, D.C. (2001, November 1ZXeattle Post-IntelligenceRetrieved April 19, 2004,
from http://seattlepi.nwsource.com/local/sur09.shtmi

Hart, B., & Risley, T.R. (1995Meaningful differences in the everyday experience of
young American childrerBaltimore, MD: Paul H. Brookes.

Haycock, K. (1998, Summergood teaching matterghinking K-16. The Education
Trust, Washington, DC.

Haycock, K. (2004).A 50 state look at achievement, attainment, and opportunity gaps
[press release]. Washington, DC: Education Trust. Available online at
www?2.edtrust.org/EdTrust/Press+Room/2004+Reports.htm

Hayden, M. A. (1995). Thstructure and correlates of technological efficacy
Meridian, MS: Mississippi State Department of Technology and
Education. (ERIC Document Reproduction Service No. ED391466)

Hermans, R., Tondeur, J., Van Brook, J., & Valcke, M. (2008). The impact of primary
school teachers’ educational beliefs on the classroom use of computers.
Computers and Educatipb1(4), 1499-15009.

Hohlfeld, T., Ritzhaupt, A., Narron, A., & Kemker, K. (2008). Examining the Digital
Divide in K-12 schools: Four year trends for supporting ICT in Florida.
Computers and Educatipb1(4), 1648-1663.

Honey, M., & Moeller, B. (1990)Teachers’ beliefs and technology integration: Different

values, different understandin@Bechnical Report 6). New York: Center for
Technology in Education.

154



Honeyman, D. S., & White, W. J. (1987). Computer anxiety in educators learning to use
the computer: A preliminary repodournal of Research on Computing in
Education, 20(2)129-138.

Hope, W.C. (1997). Teachers, computer technology, and the change pGieasag
House, 70(4)191-193.

Hurst, D.S. (1994, April). Teaching technology to teacHedsicational Leadership,
51(7), 74-76.

Ingersoll, R.M. (2004)Why do high poverty schools have difficulty staffing their
classrooms with qualified teachers? Report prepared for renewing our schools,
securing our future — A national task force on public educaiiéashington, DC:
The center for American progress and the Institute for America’s future
Retrieved December 27,2006, from http://www.americanprogress.org/
site/pp.asp?c=biJRIBOVF&b=252682

Internet access soars in schools, but the “Digital Divide” still exists for niiyand
poor studentsRetrieved April 19, 2004, from http://www.ed/gov/news/
pressreleases/2003/10/10292003a.html

Jayroe, T.B., Ball, K.C., & Novinski, M.R. (2001). Professional development
partnerships integrating educational technoldgwrnal of Computing in Teacher
Education, 18(1)12-18.

Jencks, C., & Phillips, M. (1998). America’s next achievement test: Closingatie- bl
white test score gafphe American Prospect, 9(40).

Judge, S., Puckett, K., & Cabuk, B. (2004). Digital equity: New findings from the early
childhood longitudinal studylournal of Research on Technology in Education
36(4), 383-396.

Judson, E. (2006). How teachers integrate technology and their beliefs abonglearni
Is there a connectiodurnal of Technology and Teacher Educatib, 581-
597.

Jones, T., & Paolucci, R. (1999). Research framework and dimensions for evaluating the
effectiveness of educational technology systems on learning outcdmesal
of Research on Computing in Education, 32(17)-27.

Kane, M. (2002, May 3). Schools to bone up on technol@net Retrieved October 28,
2008 from http://news.cnet.com/schools-to-bone-up-on-technology/2100-1001_3-
928645.html?tag=st.nl

Kay, R. (1989). Gender differences in computer attitudes, literacy, locus of cantiol
commitmentJournal of Research on Computing in Education, 2138Y-316.

155



Kennedy, M.M., Jung, R.K., and Orland, M.E. (198&)verty, Achievement, and the
Distribution of Compensatory Education Servidd&gashington, DC: U.S.
Department of Education.

Kerrey, B., & Isakson, J. (2000, Decembefhe power of the Internet for learning:
Moving from promise to practice. Report of the web-based Education
Commission to the President and the Congress of the United Ratasved on
June 13, 2004, from http://interact.hpcnet.org/webcommission/index.htm

Kimble, C. (1999, May)The impact of technology on learning: Making sense of the
research [policy brief] Aurora, CO: Mid-Continent Research for Education and
Learning.

Kinnear, P.R., & Gray, C.D. (1999). SP®8 Windows made simp(@“ ed.). East
Sussex: Psychology Press Ltd.

Kirkpatrick, H., & Cuban, L. (1998, Summer). Computers make kids smarter — Right?
TECHNOS Quarterly, 7(2Retrieved July 1, 2004, from http:///lwww.technos.net/
journal/volume7/2cuban.htm

Kleiman, G.M. (2000). Myths and realities about technology in K-12 education. In D.
Gordon (Ed.)The Digital Classroom: How technology is changing the way we
teach and learn Cambridge, MA: Harvard Education Letter.

Kober, N. (2001)It takes more that testing: Closing the achievement Bafrieved
April 4, 2005 from the Center on Education Policy Web site: http://www.
Ctredpol.org/improvingpublicschools/closingachievementgap.pdf

Kopcha, T. J., & Sullivan, H. (2007). Self-presentation bias in surveys of teachers’
educational technology practicé&dlucation Technology Research and
Developments5(6), 627-646.

Kulik, J.A. (1994). Meta-analytic studies of findings on compute-based instruction. In
E.L. Baker, and H.F. O’Neil, Jr. (EdsT)iechnology assessment in education and
training. Hillsdale, NJ: Lawrence Erlbaum.

Lankford, H., Loeb, S., & Wyckoff (2002, Spring).Teacher sorting and the plight of
urban schools: A descriptive analygtslucational Evaluation and Policy
Analysis 24(1), 37-62.

LaVeist, T.A., & McDonald, K.B. (2002, September). Race, gender and educational
advantage in the inner citgocial Science Quarterly, 83(3).

Lee, D. (1997). Factors influencing the success of computer skills learning among
service teacher8&ritish Journal of Educational Technology, 28§(239-141.

156



Lee, V.E., & Burkam, P.T. (2002, Septembémequality at the starting gate: Social
background differences in achievement as children begin sdRetrleved on
June 1, 2005 from the Economic Policy Institute Web site: http://www.epinet.org/
content.cfm/ books_starting_gate

Lei, J., & Zhao, Y. (2007). Technology uses and student achievement: A longitudinal
study.Computers and EducatipAd9(2), 284-296.

Leigh, P.R. (1999). Electronic connections and equal opportunities: An analysis of
telecommunications distribution in public schodisurnal of Research on
Computing in Educatior82(1), 108-127.

Levin, T., & Wadmany, R. (2006). Teacher’s beliefs and practices in technologg-bas
classrooms: A developmental viedaurnal of Research on Technology in
Education 39, 157-181.

Levin, T., & Wadmany, R. (2008). Teachers’ views on factors affecting eféecti
integration of information technology in the classroom: Developmental scenery
Journal of Technology and Teacher Educatibé(2), 233-263.

Levinson, E. & Surratt, J. (2000). Year 2000 predictions on Internet and investment.
Converge, &), 46-47.

Liao, Y-K. C. (1998). Effects of hypermedia versus traditional instruction on student’s
achievement: A meta-analysis [Electronic versidolirnal of Research on
Computing in Education, 30(4341-360.

Lin, C.P., & Chai, C.S. (2008). Teachers’ pedagogical beliefs and their planning and
conduct of computer-mediated classroom lesddnsh Journal of Educational
Technology39(5), 807-828.

Lippman, L., Burns, S., & McArthur, E. (1996, Jundjban Schools: The challenge of
location and povertyU.S. Department of Education, Office of Educational
Research and Improvement.

Llorens, S., Salanova, M., & Grau, R. (2002/2003). Training to technological change.
Journal of Research on Technology in Education, 32@$-212.

Lockwood, A.T. (1999)The promise and potential of professional development
Unpublished manuscript.

Lonergan, J.M. (2000). Internet access and content for urban schools and communities

(Report No. EDO-UD-00-06). Washington, DC: Office of Educational Research
and Improvement. (ERIC Document Reproduction No. ED446180).

157



Lopez, O.S. (1995 he effect of the relationship between classroom student diversity
and teacher capacity on student performance: Conclusions and recommendations
for educational policy and practicAustin, TX: The Strategic Management of
the Classroom Learning Enterprise Research Series.

Lord, C. (2002, June 22%tudent achievement in classes with appropriate
implementation of technologynpublished manuscript.

Louisiana Department of Education (2000)uisiana educational assessment program
for the 2% century: 1999-2000 annual repoBaton Rouge, LA: Louisiana State
Board of Education, Division of Student Standards and Assessment.

Maddux, C. (1993)Past and future stages in educational computing resggeh
11- 22). In Approaches to Research on Teacher Education Technology.
Charlottesvilla, VA: Association for Advancement of Computing in Education.

Mann, D., Shakeshaft, C., Becker, J., & Kottkamp, R. (199@st Virginia story:
Achievement gains from a statewide comprehensive instructional technology
program Milken Family Foundation. Retrieved September 1, 2005, from
http://www.Mff.org/publications/publications.taf?page=155

Marcinkiewicz, H.R. (1993/1994). Computers and teachers: Factors influencing compute
use in the classroom. JourmélResearch on Computing in Education, 26220-
237.

Maryland State Board of Education (1999, October EBvVery child achieving: A plan
for meeting the needs of the individual leatrigaltimore, MD: Maryland State
Board of Education.

Mathews, J.G. (2000). Predicting teacher computer use: A path ankliesisational
Journal of Instructional Media&27(4), 385-392.

McAdoo, S. (2005).An assessment of a teacher laptop program in a southwestern urban
school district. Unpublished doctoral dissertation, University of Oklahoma,
Norman.

McCabe, M., & Skinner, R.A. (2003, May 8). Analyzing the tech eftedtication
Week, 22(35)50-52.

McKenzie, W. (2000, January 31). Are you a techno-constructizateation World
Retrieved July 5, 2003, from http://www.education-world.com/ a_tech/
tech005.shtm.

McKenzie, J. (2001, March). How teachers learn technology Besh Now On, 10(6)
Retrieved July 5, 2003, from http://www.fno.org/mar01/howlearn.html

158



McMillan, J.J. (2008).Educational Research: Fundamentals for the Consubh&.A.:
Pearson Education, Inc.

Means, B. Blando, J. Olson, K., Middleton, T., Morocco, C.C., Remz, A.R., & Lorfass, J.
(1993).Using technology to support education refokviashington, DC: U.S.
Government Printing Office.

Means, B., & Olson, K. (1995)Technology’s Role in Education: Reform, Findings
from a National Study of Innovating Schod#enlo Park, CA: SRI.

Metropolitan Housing Council (2004Yloving on: Student mobility and affordable
housing Retrieved May 10, 2005 from www.metropolitanhousing.org/
studentmobility_files/frame.htm

Migliorino, N.J. (2002).Educators’ attitudes toward the integration of electronic
grading software into the classrootnpublished doctoral dissertation,
University of Oklahoma, Norman.

Milken, L. (1998, June)earning technology: The opportunity and responsibilgper
presented at the meeting of the Milken Family Foundation National Education
Conference, Los Angeles, CA.

Moersch, C. (1995). Levels of technology implementation (LoTi): A framework for
measuring classroom technology ukearning and Leading with Technolqgy
23(3), 40-42.

Moersch, C. (1999). Assessing current technology use in the classroom: A key to
efficient staff development and technology plannlrearning and Leading with
Technology26(8), 40-42.

Moersch, C. (2001). Next Steps: Using LoTi as a research lteakning and Leading
with Technology29(3), 22-27.

Moore, W., & Esselman, M. (1993). Teacher efficacy, power, and school climate and
achievement: A desegregating district’s experience. Paper presetitechanual
meeting of the American Educational Research Association, San Faarteisc

Mouza, C. (2002/2003). Learning to teach with new technology: Implications for
professional developmerournal of Research on Technology in Education,
35(2) 272-289.

Mueller, J., Wood, E., Willoughby, T., Ross, C., & Specht, J. (2008). Identifying

discrimination variables between teachers who fully integrate comaurnérs
teachers with limited integratio@omputers and Educatipf1(4), 1523-1537.

159



National Center for Education Statistics (1996ban schools: The challenge of location
and povertyWashington, DC: U.S. Department of Education, Office of
Educational Research and Improvement.

National Center for Education Statistics (199%acher Quality: A Report on the
Preparation and Qualifications of Public School Teachatgshington, DC:
U.S. Department of Education, Office of Educational Research and Improvement.

National Center for Education Statistics (2000@achers’ tools for the 21century: A
report on teachers’ use of technologyashington, DC: U.S. Department of
Education, Office of Educational Research and Improvement.

National Center for Education Statistics (2005). Internet access in U.S. gchnbiols
and classrooms: 1994-2003 (NCES 20005-15). Washington, DC: U.S.
Department of Education.

Niederhauser, D.S. (2001). Technology and teacher education: Beyond preparing
preservice teacherdournal of Computing in Teacher Educatidi’(2), 3.

Niederhauser, D., & Lindstrom, D. (2006). Addressing the NETS for Students through
constructivist technology use in K-12 classroodsurnal of Educational
Computing Resear¢i34(1), 91-128.

Norris, C., Sullivan, T. Poirot, J., & Soloway, E. No access, no use, no impact. Snapshot
surveys of educational technology in K-IBurnal of Research on
Technology in Education, 36(1)5-27.

North Central Regional Educational Laboratory. (19@9ijtical Issue: Using technology
to improve student achievemeRetrieved April 19, 2004, from
http://www.ncrel.org/sdrs/areas/issues/methods/technlgy/te800.htm

Norton, S., Campbell, J.M., & Cooper, T.J. (2000). Exploring secondary mathematics
teachers’ reasons for not using computers in their teaching. Five cass.studie
Journal of Research on Computing in Education, 337)109.

O’Dwyer, L.M., Russell, M., & Bebell, D. (2005). Identifying teacher, school, and
district characteristics associated with middle and high school teaghersf
technology: A multilevel perspectivéournal of Educational Computing
Research33(4), 369-393.

O’Dwyer, L.M., Russell, M., & Bebell, J.D. (2006). Identifying teacher, school and
district characteristics associated with middle and high school teaghe rsf
technology: A multilevel perspectivédournal of Educational Computing
Research33(4), 369-393.

160



Office of Accountability (2007)2007 School Report Car&etrieved June 20, 2008,
from http://www.School ReportCard.org

Oliver, R. (1993, July). The influence of training on beginning teachers’ use of
computers. Astralian Educational Computingd 89-196.

Oppenheimer, T. (2003J.he flickering mind: The false promise of technology in the
classroom and how learning can be savgdw York: Random House.

Orland, M.E. (1990)Demographics of disadvantage: Intensity of childhood poverty and
its relationship to educational achievementJ. Goodlad and P. Keating (Eds.)
Access to Knowledge: An Agenda for our Nation’s Schools (pp. 43-58). New
York, NY: The College Board.

Owston, R.D., & Wideman, H.H. (2001). Computer access and student achievement in
the early school yeardournal of Computer Assisted Learning, 433-444.

Page, M.S. (2002). Technology-enriched classrooms: Effects on students of low
socioeconomic statudournal of Research on Technology in Educati8(4),
389-409.

Painter, S.R. (2001). Issues in the observation and evaluation of technology imiegrati
k-12 classroomslournal of Computing in Teacher Education, 17H)-25.

Park, J. (2003). Deciding factoEducation Week22(17), 17.

Parr, J.M. (1999). Extending educational computing: A case of extensive teacher
development and suppodburnal of Research on Computing in Education, 31(3)
280-291.

Peck, C., Cuban, L., & Kirkpatrick, H. (2002, February). Techno-Promoter dreams,
student realitie?hi Delta Kappan, 83(6472-480.

Peters, L. (2002, Spring). It's time we started asking the right questiBR-NOS
Quarterly, 11(1) Retrieved September 17, 2005, from http://www.technos.net/
tq_11/1 peters.htm

President’s committee of advisors on science and technology, panel on educational
technology (1997 Report to the president on the use of technology to strengthen
K-12 education in the United Stat&gashington, DC: Executive Office of the
President of the United States. (Eric Document Reproduction Service No. ED
410 950).

Press Release: Technology spending in U.S. school districts holds at $7 billion (2002)
Quality Education Data. Retrieved July 5, 2003, from http://www.geddata.com/
combo_pr.htm.

161



Puma, M. J., Jones, C. C., Rock, D., & Fernandez, R. (1B8&¥pects: The
congressionally mandated study of educational growth and opportunity. The
interim report.Prepared under contract by Abt Associates. Washington, DC: U.S.
Department of Education, Planning and Evaluation Service.

Quinn, D.M., & Valentine, J.W. (2004NMSA Research summary #19: What impact
does the use of technology have on middle level education, specifically student
achievementZolumbia, MO: University of Missouri-Columbia, Department of
Educational Leadership and Policy Analysis, Middle Level Leadership Center

Rakes, G.C., Fields, C.S., & Cox, K.E. (2006). The influence of teachers’ technology use
on instructional practicedournal of Research on Technology in Education
38(4), 409-424.

Reitzug, U.C. (2002, Januarprofessional developmenh Alex Molnar (Ed.), School
reform proposals: The research evidence (chap. 12). Retrieved April 8, 2007,
from Arizona State University, Education Policy Studies Laboratory \Web s
http://www.asu.edu/educ/spsl/EPRU/epru_Research_Writing.htm

Roberts, L. (1999)Technology in education: Is the investment really wortitMitérosoft
Classroom Teacher NetworRetrieved September 1, 2004, from
http://www.microsoft.com/ education/mctn/?1D=Invest

Rossi, R., Beaupre, B., & Grossman, K. (2001). Failing teachers: A Sun-Times
Investigation. Chicago Sun-Times. Retrieved November 20, 2006, from
http://www.suntimes.com/special_sections/failing_teacher/

Rowand, C. (2000, April). Teacher use of computers and the Internet in public schools.
Stats in Brief, National Center for Education StatisticsS.

Roblyer, M.D., & Knezek, G.A. (2003, Fall). New millennium research for educational
technology: A call for a national research ageddarnal of Research on
Technology in Education, 36(I)p. 60-71.

Rockman, S. (1998 ommunicating our successes: Issues and tadficpublished
manuscript.

Rodriguez, G., & Knuth, R. (2000). Critical issue: Providing professional development
for effective technology use. Retrieved July 3, 2003, from Arizona State
University, Education Policy Studies Laboratory Web site: http://wwweds!
educ/spsl/EPRU/epru_Research_Writing.htm

Rothstein, R. (2004). The achievement gap: A broader pidhsteuctional Leadership
62(3), 40-43.

162



Royer, R. (2002, April). Supporting technology integration through action
researchClearing House, 75(5233-237.

Sacks, P. (1999%tandardized MindsNew York: Perseus Books.

Saleh, H.K. (2008). Computer self efficacy of university faculty in LebaBduacational
Technology Research and DevelopmB6(2), 229-240.

Sandholtz, J.H., Ringstaff, C., & Dwyer, D.C. (1997/¢@aching with technology:
Creating student-centered classroomgw York: Teachers College Press.

Savery, J.R., & Duffy, T.M. (1995). Problem-based learning: An instructional model and
its constructivist frameworkEducational Technology5(6), 31-38.

Schacter, J. (1999)he impact of education technology on student achievement: What
the most current research has to s8gnta Monica, CA: Milken Exchange on
Education Technology. (ERIC Document Reproduction Service No. ED430537).

Schnackenberg, H.L. Luik, K., Nisan, Y.C., & Servant, C. (2001). A case study of needs
assessment in teacher in-service developnighicational Research and
Evaluation, 7(2-3)137-160.

Schubert, R. (2000, November Sgattle Post-IntelligenceRetrieved April 19, 2004,
from http://seattlepi.nwsource.com/local/46298 school12.html

Semple, A. (2000). Learning theories and their influence on the development and use of
educational technologies. Australi@nience teachers Journal, 46(2)L-27.

Shaughnessy, M.F. (2004). An interview with Anita Woolfolk: The educational
psychology of teacher efficadgducational Psychology Revigh6(2), 153-176.

Sherry, L., & Jesse, D. (2000, Octobdife impact of technology on student
achievementDenver, CO: RMC Research Corporation.

Sheingold, K., & Hadley, M. (1990Accomplished teachers: Integrating computers into
classroom practiceNew York: Center for Technology in Education, Bank Street
College of Education.

Silverstein, G., Frechtling, J., & Miyaoka, A. (2000, Julijaluation of the use of
technology in lllinois public schools: Final repoRRockville, MD: Westat.

Sivin-Kachala, J. (1998). Report on the effectiveness of technology in schools, 1990-
1997. Software Publisher’'s Association.

163



Sivin-Kachala, J., & Bialo, F.R. (200@esearch report on the effectiveness of
technology in schools {7ed.).Washington, DC: Software and Information
Industry Association.

Solomon, D., Battistich, V., & Horn, A. (1996)eacher beliefs and practices in schools
serving communities that differ in socioeconomic leRaper presented at the
annual meeting of the American educational Research Association, New
York,NY.

Son, S.C., & Morrison, F.J. (200®arenting in context: Multiple pathways to early
reading Ann Arbor, MI: University of Michigan.

Sparks, D., & Hirsh, S. (2000). Strengthening professional developBEshntation\Week
19, 42-43.

Sparks, D. & Hirsch, S. (2001)ational Plan for Improving Professional
DevelopmentOxford, OH: National Staff Development Council.

Speck, M. (1996, Spring). Best practices in professional development for sustained
educational chang&RS Spectrun83-41.

Spillane, J., & Jennings, N. (1999). Aligned instructional policy and ambitious pedagogy
Exploring instructional reform from the classroom perspeclieachers College
Record 98(3), 449-481.

Starr, L. (2000, May 18). Does computer access = computer use? An NCES report on
teachers and computeEducation WorldRetrieved July 5, 2003, from
http://www.education-world.com/a_tech/tech026.shtml

Sternberg, R.J. (1998, April). Abilities are forms of developing expeEgcational
Researcher, 27(3),1-20.

Stoicheva, M. (2000). The digital divide and its implications for the language aitS. ER
Digest D153 (Report No. EDO-CS-00-04). Washington, DC: Office of
Educational Research and Improvement. (ERIC Document Reproduction Service
No. ED442138).

Stoltzfus, J. (2005)Determining educational technology and instructional learning skill
sets (DETAILS): A new approach to the LoTi framework for tfeCZhtury
Retrieved April 10, 2007, from http://www.loticonnection.com/ other/DETAILS _
Report.pdf

Sugar, W. (2002). Applying human-centered design to technology integration: Three

alternative technology perspectivdsurnal of Computing in Teacher Education,
19(1), 12-17.

164



Swain, C., & Pearson, T. (2003, Spring). Educators and technology standards:
Influencing the digital divideJournal of Research on Technology in Education,
34(3), pp. 326-335.

Swanson, C.B. (2006). Tracking U.S. trergducation Week Technology Couritke
Information Edge: Using data to accelerate achieven2s(35), 50-55.

Teo, T., Chai, C.S., Hung, D., & Lee, C.B. (2008). Beliefs about teaching and uses of
technology among pre-service teach@&ssa-Pacific Journal of Teacher
Education 36(2), 163-174.

The College Board (1999Reaching the top: A report of the national task force on
minority high achievemeniew York, NY: College Entrance Examination
Board.

The Education Trust-West (2005, Marc@glifornia’s hidden teacher spending gap:
How state and district budgeting practices shortchange the poor and minority
students and their schools-16. Oakland, CA: Author.

The Endeavour Group (200Brewster AcademyRetrieved September 17, 2005, from
www.theendeavourgroup.net/research.html

Thomas, J., & Stockton, C. (2003, FaBpcioeconomic status, race, gender, and
retention: Impact on student achievemdetrieved March 12, 2005, from
University of South Carolina-Aiken, Department of Education Web site:
http://www.usca.edu/ essays/vol7fall2003.html

Thompson, C.L. (2002, April 15Research based review on closing the achievement
gaps: Report to the education cabinet and the joint legislative oversight
committee.North Carolina: Educational Research Council.

Topper, A. (2004). How are we doing? Using self-assessment to measure changing
teacher technology literacy within a graduate educational technologyprogr
Journal of Technology and Teacher Educatid®(3), 303-317.

Tschannen-Moran, M., Woolfolk Hoy, A., & Hoy, W.K. (1998). Teacher efficacy: Its
meaning and measuiReview of Educational Resear@8, 202-248.

Tschannen-Moran, M., & Woolfolk Hoy, A. (2001). Teacher efficacy: Capturing an
elusive construciTeaching and Teacher Educatjdtv, 783-805.

Turner, S.V., & Dipinto, V.M. (1992). Students as hypermedia authors: Themes

emerging from a qualitative studjournal of Research on Computing in
Education, 25(2)187-199.

165



U.S. Bureau of the Census (200Rpverty in the United States: 20(Report No.
P60-214). Retrieved March 7, 2005, from www.census.gov/hhes/
poverty/poverty00/pov00src.pdf

U.S. Department of Education, Office of Educational Research and Improvement
(2000a)Internet access in U.S. public schools and classrooms: 1994-1999
(NCES Publication 2000-086). Washington, DC: U.S. Government Printing
Office.

U.S. Department of Education, Office of Educational Research and Improvement
(2000b).Teacher use of computers and the Internet in public schdGIE$
Publication 2000-090). Washington, DC: U.S. Government Printing Office.

U.S. Department of Education (200The longitudinal evaluation of school change and
performance (LESCP) in title | schools, volume 1: Executive sumiDacy No.
2001-20). Washington, DC: Office of the Deputy Secretary.

U.S. Department of Education (2004pward a new golden age in American education:
How the Internet, the law, and today’s students are revolutionizing expectations
(The 2004 National Technology Plamyashington, DC: Office of Educational
Technology.

VanFossen, P. J., & Waterson, R.A. (2008). “It is just easier to do what you did
before...”: An update on Internet use in secondary social studies classrooms in
Indiana.Theory and Research in Social Educati8é(2), 124-152.

Vannatta, R.A., & Fordham, N. (2004). Teacher dispositions as predictors of classroom
technology uselournal of Research on Technology in Educat®6(3), 253-271.

Viadero, D. (2000, March 29). Minority gaps smaller in some Pentagon school.
Education Week. Retrieved November 25, 2003 from http://www.edweek.org/ew/
ewstory.cfm?slug=29dodd.h19

Wainer, J., Dwyer, T., Cutra, R.S., Covic, A., Magalhaes, V.B., Ferreiro, L.R., Pimenta,
V.A., & Claudio, K. (2008). Too much computer and Internet use is bad for your
grades, especially if you are young and poor: Results from the 2001 Brazilia
SAEB.Computers and Educatipb1(4), 1417-1429.

Wang, Y. (2002). From teacher-centredness to student centredness: Andqeese
teachers making the conceptual shift when teaching in information age
classroomsEducational Media InternationaB9(3/4), 257-265.

Weglinsky, H. (1998)Does it compute. The relationship between educational technology

and student achievement in mathemattrsceton, NJ: Educational Testing
Service. (ERIC Documentation Reproduction Service No. ED425191).

166



Wen, J.R., & Shih, W.L. (2008). Exploring the information literacy competence
standards for elementary and high school teacBersputers and Education
50(3), 787-806.

West, P. (1995). Training and social networks enhance teachers’ computer use, report
says.Education Weekl5(14), 10.

Wetzel, D.R. (2001/2002, Winter). A model for pedagogical and curricular
transformation with technologyournal of Computing in Teacher Education,
18(2),43-49.

Whaley, A., and Smyer, D.A. (1998). Self-evaluation processes of African Aaneric
youth in a high school completion prograhfe Journal of Psychology, 13217-
327.

Wishart, J., & Blease, D. (1999). Theories underlying perceived changes in teawhing a
learning after installing a computer network in a secondary sdBotith
Journal of Educational Technology, 30(2pb-41.

Wright, V.H., Rice, M., & Hildreth, D. (2001). Technology growth in an elementary
magnet school: A longitudinal studjournal of Computing in Teacher
Education,18(1), 19-24.

Yamagata-Lynch, L.C. (2003). Using Activity Theory as an analytic lens<koniming
technology professional development in schadisd, Culture and Activity
10(2), 100-1109.

Yau, R. (1999, Fall/Winter). Technology in K-12 public schools: What are the equity
issuesEquity ReviewRetrieved September 28, 2005 from http://www.maec.org/
techrev.html

Yildirim, S. (2000). Effects of an educational computing course on preservice and
inservice teachers: A discussion and analysis of attitudes antbuseal of
Research on Computing in Education, 32¢4)9-495.

Yuen, A., & Ma, W. (2002). Gender differences in teacher computer accepiaunoeal
of Technology and Teacher Educati@0(3), 365-382.

Zady, M.F., & Portes, P.R. (2001). When low-ses parents cannot assist their children in
solving science problem3ournal of Education for Students Placed at Risk, 6(3),
215-299.

Zahorik, J.A. (1995)Constructivist teaching (Fastback 39@8Joomington, IN: Phi Delta
Kappan Educational Foundation.

167



Zhao, Y., Byers, J., Mishra, P., Topper, A., Chen, H., Enfield, M., Ferdig, R., Frank, K.,
Pugh, K., & Tan, S.H. (2001). What do they know? A comprehensive portrait of
exemplary technology using teachelsurnal of Computing in Teacher
Education, 17(2)25-37.

168



APPENDIX A

169



From: <mark grabe@und.nodak.edu>

Sent : Saturday, March 31, 2007 2:36 PM

To: Jason Brunk <brunkjason@hotmail.com>
Subject : Re: teacher centered vs learner centered

We have no objection to material from our books being used in dissertations and
are pleased you have found the material to be useful.

Mark Grabe
Department of Psychology - University of North Dakota
Grand Forks, ND 58202

Dear Dr. Grabe,

| am a student at the University of Oklahoma pursuing my EdD in Educational Adntiaist@urriculum and
Supervision. | am currently working on my dissertation. | am hoping | eayogr permission to use a table
from one of your publications to include in my literature review. | think it does @tr@ows job of comparing
teacher centered vs learner centered (traditional vs constructiviséfsalte of my paper). | have included in
the body of this email a rough draft of my study design for you to see, and | baatathed the table in the
form | hope to use.

Thank you in advance for taking the time to consider my request.
Sincerely,
Jason Brunk

brunkjason@hotmail.com
1-405-350-3318
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Factors Affecting the Level of Technology Implementation by Teacherin Elementary Schools

Thank you for taking the time to participate in this survey. As you read onnkerddorm you were provided, your
participation in this survey is strictly voluntary. Please take the to read each question carefully and provide an hone
response to each of the items on the survey. Your answers will remadtteatiaf and anonymous. This survey consists
of 69 questions in three sections. It is expected this survey will ekeén 15 and 25 minutes to complete. At the
conclusion of this study, feedback will be provided to your district in agigrdganat. Thank you for your participation.

Section |
1. Please circle the elementary school in which you spend the majority afgyour

Adams Cleveland Eisenhower Jackson Jefferson
Kennedy Lakeview Lincoln Madison McKinley
Monroe Roosevelt Truman Washington Wilson

2. Please indicate your current age.

3. Please indicate the number of years of experience you have as a
classroom teacher, including this current school year.

4. Have you completed an advanced degree (e.g. Master’s or Doctorate)?

5. Please indicate your gender (e.g. male or female).

Based on the following scale, please assign a numerical score to amshe two questions that follow.

0 1 2 3 4 5 6 7
N/A Very untrue Somewhat true Very true

6. My school culture includes a collaborative environment among teachers
that supports and encourages the use of technology to improve the
teaching and learning process.

7. My building principal(s) provide(s) meaningful support that promotes the
use of technology to improve the teaching and learning process.
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Thank you for completing Section I. Please turn th page to begin Section Il. Section Il consists 60 questions.

Section Il
Read each response below and assign a numericalgcbased on the following scale:

0 1 2 3 4 5 6 7
N/A Not true of me now Somewhatue of me now Very true of me now

1. Score 9. Score
| frequently engage students in learning activities require them to | use the classroom technology resources exclystoel
analyze information, think creatively, make preidics, and/or draw take attendance, record grades, present contshidents,

conclusions using the classroom technology ressurce and/or communicate with parents via email.

2. Score 10. Score

| frequently present information to students usimgtimedia My students identify important school/communityuiss or
presentation or electronic “slideshows” to reinfothe content problems, then use multiple technology resourcesgedisas
standards that | am teaching and better prepadestsi to take human resources beyond the school building (e.g.,
standardized tests. partnerships with business professionals, community

groups) to solve them.

3. Score 11. Score

| have trouble managing a student-centered classiming the My students use the classroom technology resources
available technology resources and would welcoraentip of a peer most frequently to improve their basic math angréicy
coach or mentor. skills via practice testing software, integratearieng

systems (ILS), or tutorial programs.

4. Score 12. Score

Students in my classroom design either web-basetutiedia Constant technical problems prevent me and/or my
presentations that showcase their research (éogrriation gathering) students from using the classroom technology ressur
on topics | assign in class. during the instructional day.

5. Score 13. Score

| frequently assign web-based projects to my sttedama means of | am proficient with basic software applicationslsas
emphasizing specific complex thinking skill straesgaligned to the word processing tools, internet browsers, spreaishe
content standards. programs, and multimedia presentations.

6. Score 14. Score
My students collaborate with me in setting bothugrand individual My students frequently discover innovative waysise our
academic goals that provided opportunity for therditect their own school's advanced learning technologies to maleah r

learning aligned to the content standards. difference in their lives, in their school, andlir
community.

7. Score 15. Score

Using the most current and complete technologwsifucture I can solve most technical problems with our clagsr's

available, | have maximized the use of the learning technology resources during the instructional dékout

technologies in my classroom and at my school. calling for technical assistance.

8. Score 16. Score

Problem-based learning is common in my classrooraumee Locating quality software programs, websites, or<o

it allows students to use the classroom technology supplement my curriculum and reinforce specificteah

resources as a tool for higher-order thinking aacanal standards is a priority of mine at this time.

inquiry.
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Read each response below and assign a numericalscbased on the following scale:

0 1 2 3
N/A Not true of me now

17. Score

Though | may use technology for teacher preparation

am not comfortable using my classroom technologypueces as
part of my instructional day.

18. Score

| am comfortable training others in using basidwsafe
applications, browsing/searching the Internet, asidg
specialized technologies unique to my grade lexel o
content area.

19. Score

Computers and related technology resources in agsobom are
not used during the instructional day, nor are

there any plans to include them at this time.

20. Score

| consistently provide alternative assessment dppities
that encourage students to “showcase” their uraiedsig
of the content standards in nontraditional ways.

21. Score

My students use the Internet for (1) collaboratigth others, (2)
publishing, (3) communication, and (4) research

to solve issues and problems of personal intehest t

address specific content standards.

22. Score

My students participate in online collaborativejpots

(not including email exchanges) with other studegds’ernment
agencies, or business professionals to solve skHiselected
problems or issues.

23. Score

Given my current curriculum demands and class #iie,
much easier and more practical for my studenteaml
about and use computers and related technologyneeso
outside of my classroom (e.g., computer lab, resour
center).

24. Score

| use the classroom technology resources mostédretyu
to locate lesson plans | can use in class thadpeopriate
to my grade level and are aligned with our content
standards.

Somewhatue of me now

4 5 6 7

Very true of me now

25. Score

My current instructional program is effective witlighe
use of technology; therefore, | have no curremgla
change it to include any technology resources.

26. Score
| use our technology resources daily to accesntieenet,
send email, and/or plan classroom activities

27. Score

Due to time constraints and/or lack of experiehgeefer
using instructional units recommended by my collesgthat
emphasize complex thinking skills, student techgplose,
content standards, and student relevancy to thevorld.

28. Score

My students’ creative thinking and authentic praigolving
opportunities are supported by the most advancdadtamplete
technology infrastructure available.

29. Score

My personal professional development involves itigasing
and implementing the newest innovations in
instructional design and learning technologies tks

full advantage of my school’'s most current and cletep
technology infrastructure.

30. Score

| can locate and implement instructional units #raphasize
students using the classroom technology resouoceslte “real-
world” problems or issues, but | don’t usually ¢eethem
myself.

31. Score

| have an immediate need for some outside help with
designing student-centered performance assessments
using the available technology that involve studeplying
what they have learned to make a difference imr thei
school/community.

32. Score

Students’ use of information and inquiry skillssimve
problems of personal relevance guides the typésstiuctional
materials used in and out of my classroom.
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Read each response below and assign a numericalscbased on the following scale:

0 1 2 3 4 5 6 7
N/A Not true of me now Somewhatde of me now Very true of me now
33. Score 40. Score
My instructional use of our classroom technologgorgces My students frequently use the classroom technology
is frequently altered according to the latest irat@mns resources for research purposes that require them t
and research in the areas of instructional teclgyplo investigate an issue/problem, think creativelygtakposition,
teaching strategies, and/or learning theory. make decisions, and/ or seek out a solution.
34. Score 41. Score
| regularly implement a student-centered approach t Having students apply what they have learned in my
teaching that takes advantage of our classroonméday classroom to the world they live in is a cornersttmmy
resources to engage students in their own learning. approach to instruction and assessment.
35. Score 42. Score
| frequently consider (1) my studentsnterests, experiences, Curriculum demands, scheduling, and/or budget caims
and desire to solve relevant problems and (2) vadable at our school have prevented me from using any of
human resources outside of the school when the available technology resources during the uicstsnal
planning student-centered learning activities thelfude day.
technology.
36. Score 43. Score

Students taking meaningful action at school ohsm¢dommunity | am skilled in merging the classroom technologgoreces
relating to the content standards learned in ¢taam essential  with relevant and challenging, student-directedrzgay

part of my approach to using the classroom techyyolo experiences that address the content standards.
resources.

37. Score 44. Score

| have an immediate need for professional developme Though | currently use a student-centered approach
opportunities that place greater emphasis on usyglassroom when creating instructional units, it is still déffilt for me to
technology resources with challenging and diffeegat! design these units on my own to take full advantsfgeur
learning experiences rather than using specifivsoé classroom technology resources.

applications to support my current lesson plans.

38. Score 45. Score

My students create their own web pages or multienedi My immediate professional development need isdone
presentations to showcase what they have learned in how my students can use our classroom technology
class rather than preparing traditional reports. resources to achieve specific outcomes alignedeo t

content standards.

39. Score 46. Score

The types of professional development offered thhoour It is easy for me to identify and implement softevapplications,
school system does not satisfy my need for moraging peripherals, and web-based resources that

and relevant experiences for my students thatfiadke support student’s complex thinking skills and proenself-
advantage of both my “technology” expertise ancpeal directed problem solving.

interest in developing learner-based curriculumsuni
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Read each response below and assign a numericalscbased on the following scale:

0 1 2 3 4 5 6 7
N/A Not true of me now Somewhatue of me now Very true of me now
47. Score 49. Score
My students have immediate access to all formbef t | regularly use different technology resourcesgersonal
most advanced and complete technology infrastractur or professional communication and planning.

available that they use to pursue problem-solvimgootunities
surrounding issues of personal and/or social

importance.

48. Score 50. Score

| need access to more resources and/or trainibgdn Students’ questions and previous experiences lyeavil
using the available technology resources as partyof influence the content that | teach as well as haedign
instructional day. learning activities for my students.

Thank you for completing the 50 questions in Sectioll. Please turn the page to complete Section Iibf this survey. Section llI
consists of only 12 questions.
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Section Il

Teacher Beliefs

Directions: This section of the questionnaireasigned to
help us gain a better understanding of the kindkinfjs that
create difficulties for teachers in their schodivaties.

How much can you do?

(O]
(8]
Please indicate your opinion about each of thestants S ©
below by filling in the oval surrounding the appriape o 2 5 o]
number. Your answers are both confidential and gmouis. =X E = © T
£ > = g s
2 2 A & <
1. How much can you do to control disruptive @ @ @B @ B 6 N ® O
behavior in the classroom?
2. How much can you do to motivate studentswho (1) (2) @) @) (B) ) 7)( 8) (9
show low interest in school work?
3. How much can you do to get students to believe (1) (2) @) @) B) ) 7)( B) (9)
they can do well on their school work?
4. How much can you do to help your studentsvalue(1) (2) (3) @) () ) 7)( B) (9
learning?
5. To what extent can you craft good questionsfor (1) (2) @) @) (B) ) 7)( 8) (9
your students?
6. How much can you do to get children to follow @ @ @B @ 6B 6 N ® O
classroom rules?
7. How much can you do to calm a studentwhois (1) (2) @) @ KB) ) 7)( B) (9
disruptive or noisy?
8. How well can you establish a classroom @ @ @B @ B 6 N ’ O
management system with each group of students?
9. How much can you use a variety ofassessment (1) (2) @) @) (B) ) 7)( 8) (9)
strategies?
10. To what extent can you provide an alternative @ @ @B @ B 6 N ’ O
explanation or example when students are
confused?
@ @ B @ 6 © 6 O
11. How much can you assist families in helping their
children do well in school?
m @ & @ 66 © 6 O
12. How well can you implement alternative strategies

in your classroom?
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Building Principal Questionnaire

1. How many teachers do you have in your building that fit the criterianoptoyed
full time and serves as the primary instructor in a classroom for at least of the
school day.” This information is critical for me to address the response rate of the
survey.

2. What is the current percentage of students within your school who qualify for free
reduced lunch?

3. Because much of my research is related to the percentage of poverty agthin e
school (as determined by the number of students who qualify for free or reduced lunch
prices), | need to know if you did anything to encourage students and parents to turn in
their lunch application forms (i.e. class party if 100% of the forms are turned in,
drawings, etc.). Members of my committee feel such efforts could influbaacuracy

of the rate, so this information is very important.

4. Have you, as the building principal, been engaged in any type of extensive technology
training (i.e. OKACTS, Techmaster, Intel Teach to the Future, etcyBulhave been,

please list the type of training and the approximate year that you wenthhheug

training.

5. Has your staff been involved in any type of extensive technology trainimgesisiiz
faculty (i.e. technology integration training, etc.)?

6. What technology, if any, doesery classroom in your building contain (i.e. TV,
computer, digital projector, smart board, etc.)?
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