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ABSTRACT

The proponents of digital literacy have been advocating its use in our schools and
classrooms for a number of years. However, the empirical evidence on the impact of
digital literacy on teaching and learning is nearly nonexistent. Therefore, this study was
conducted to provide evidence of the effects of digital literacy skills instruction on
student achievement.

There were three research questions that were used to guide the organization of
this study. The first question sought to determine the level of digital literacy present in
schools based upon their state accountability rating. Statistically significant differences
between digital literacy levels of students according to their state accountability rating
were investigated in the second question. The third question examined the statistically
significant changes in elementary students’ levels of digital literacy over a period of time.

The Texas Campus School Technology and Readiness Chart (STaR) was utilized,
in part, as an indicator of the levels of digital literacy taught within schools. This was
achieved by identifying and isolating several variables within the chart that contained
levels that exemplified the theory of digital literacy. The key areas utilized from the
Texas STaR Chart were patterns of classroom use, frequency/design of instructional
setting using digital content, content area connections, and on-line learning.

The STaR Chart data were compared with data taken from the Accountability
Rating System for Texas Public Schools and Districts for state elementary schools. The
Texas Accountability Rating System is calculated, for elementary schools, entirely on
student achievement on standardized tests. This study reviewed the STaR Chart and state

accountability data for 3,518 elementary schools in Texas. By utilizing data obtained



from these data sources, a relationship between digital literacy and student achievement

was suggested.
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Chapter 1
INTRODUCTION

Public education has experienced a tremendous influx of technological tools into
classrooms since the 1980s. This avalanche of technology has sparked a fierce debate
among those who support the technology, its promoters, and those detractors who seek to
slow its expansion. Throughout this often vehement argument between promoters and
detractors, teachers and students have had to make drastic adjustments in classroom
management, teaching styles, and assessment (Prensky, 2001a, 2005).

While technology’s supporters have touted its ability to motivate students,
encourage creativity, and increase test scores (Butzin, 2000; Mann, Shakeshaft, Becker,
& Kottkamp, 1999; Matthewman & Triggs, 2004), critics have noted that the costs of
technology have seemed to outweigh its benefits and that other instructional methods and
tools have appeared to be more cost-effective (Cuban, 2001; Oppenheimer, 2003). Other
researchers have found that gains in student achievement through the use of technology
have been modest, if present at all (Paige, Hickok, & Patrick, 2004).

In 1997, Oppenheimer described five main arguments often made in disputes
pertaining to the decision to incorporate technology into schools:

1. Computers improve both teaching practices and student achievement.

2. Computer literacy should be taught as early as possible; otherwise students

will be left behind.

3. To make tomorrow's work force competitive in an increasingly high-tech

world, learning computer skills must be a priority.



4, Technology programs leverage support from the business community
badly needed today because schools are increasingly starved for funds.

5. Work with computers—particularly using the Internet-brings students
valuable connections with teachers, other schools and students, and a wide
network of professionals around the globe. These connections spice the
school day with a sense of real-world relevance, and broaden the
educational community. (p. 3)

Many of these same arguments for the inclusion of technology in education continue to
be utilized (EdTech Action Network, 2008). Despite the arguments, educational
institutions have continued to accrue increased amounts of technological hardware and
software since the early 1980s in an effort to increase the quantity of technology available
to students and teachers (Ringstaff, Sandholtz, & Dwyer, 1991). The quantity of
technology accumulated is reported by using terms such as students-per-computer,
percentage of Internet connected classrooms, and amount of available network
bandwidth (Texas Education Agency [TEA], 2006a). These types of data collection
measure the basic infrastructure of the technology in a school and comprise the majority
of technology expenditures (Moss & Townsend, 2000; Stover, 1999). Some states, for
example Texas, have begun to collect data in other areas of technology outside of
infrastructure like instructional practices and technology leadership (TEA).

Many educators see the incorporation of increased technology as a paradigm shift

in educational reform, but as of the late 1990s and early 2000s, researchers and educators
have begun to doubt the once-promised power of technology to reshape teaching and

learning (Latham, 1999; Schacter, 1999). Schlechty (2006) proposed that the United



States’s educational system is still caught in the early 1900s when students often dropped
out of school before graduation and few received a complete high school education. The
educational system still lingers in the realm of the past; however, we now expect all
students to graduate from high school and attend college (Schlechty). Educational reform
is shaped more through governmental action than research-based methodologies due to
national focus on problems such as dropout rates that face the youth of our country
(November, 2006). Major, wide-sweeping improvements need to be made to education
but how those changes should occur is often debated (November; Schlechty).

Despite the needed educational reform and the proposal by some technological
promoters that technology can provide that change, others are still cautious of
implementing too much technology too quickly. Schmoker (2006) wrote, “there may be
great possibilities for improving instruction through the judicious, experimental use of
technology” (p. 142), but added “I have yet to see a single technology objective linked
tightly to assessment or based on achieved results, in language that requires leaders or
practitioners to gauge the actual impact of specific lessons that incorporate technology”
(p. 142). Schmoker contended that the infusion of technology into schools has led us into
a trap where the training of its use is non-sustaining and money is ill-spent. In other
words, the deluge of technology into our schools has created a system where teaching and
learning are being stifled by technology-related problems instead of technology being
utilized to increase learning.

Despite opinions from those who oppose the inclusion of technology in schools,
researchers have found that technology can impact student learning. It has been indicated

that students with access to a variety of technologies show positive gains in achievement



on researcher-constructed tests, standardized tests, and national tests (Schacter, 1999).
Students in technology-rich environments have also been shown to experience
achievement gains in all major content areas (Sivin-Kachala, 1998).

Schmoker and others are supported in their discussion of some of the negative
aspects of technology. Kulik and Kulik (1994) found that computers did not have positive
effects in every area in which students were tested. Other researchers have evidenced that
educational technology is less effective or even ineffective when the learning objectives
are unclear (Schacter, 1999). The value of educational technology is directly influenced
by students, software, educators, and level of student access (Dynarski et al., 2007; Sivin-
Kachala, 1998). Research has also suggested that students learn more information in less
time when they receive computer-based instruction (Kulik & Kulik).

Schmoker (2006) cited the cost of technology and posited that many schools have
invested in technology merely for the presence of the equipment. In 1984, the student-to-
computer ratio was 125:1 (Becker, 1994). Since that time, the Texas Education Agency,
through the School Readiness and Technology (STaR) Chart, has made a one-to-one
student to computer ratio the goal for every school district in Texas, despite the fact that
significant changes are not being found among one-to-one initiatives (Garthwait &
Weller, 2005; TEA, 2006a). Further compounding this issue is the lack of knowledge on
how best to apply technology. When whiteboards were introduced into classrooms,
teachers knew exactly how to employ them-—as substitutes for chalkboards. However, the
computer has so many possibilities that in-the-field educators cannot be expected to
immediately understand how to best apply it to increase student achievement or

supplement student learning (Williams & Kingham, 2003).



According to Schmoker (2006), some schools have made “misguided purchases
of technology” (p. 142). Individual state legislatures and agencies have placed too much
emphasis on lowering student-to-computer ratios without regard for proper utilization and
upkeep of the equipment. More emphasis should be placed on the responsible application
of technology and how to seamlessly integrate it into relevant assignments (Baylor &
Ritchie, 2003). Educators should spend more time on learning how teachers and students
can effectively incorporate technology into teaching and learning and less time worrying
about how much equipment is currently present in individual schools.

Despite this concern, it is equally important to consider that too little technology
within a school may have the same end result as the lack of training. Without sufficient
access to technology, schools potentially hinder the ability of teachers and students to
explore the possibilities made available through technology (Rogers, 2000). Placing a
single desktop computer in every classroom might make less of an educational impact
than utilizing the same money to create a more flexible computer arrangement, made
available to all teachers and students. However, Mergendoller (1996) stated that
“computer availability...is not the same as computer functionality” (p. 43). Some school
districts have committed to heavy loads of technological equipment only to find that the
technology fails within an unspecified amount of time, forcing unscheduled replacement.
These schools are unprepared for the unforeseen costs of the technology and are often
unable to afford the replacement. By providing less, but more accessible technology,
schools reduce the potential impact on their operating budgets.

Educational technology can generally be divided into three areas: technology

integration, instructional strategies, and technology tools (Driscoll, 2001). Technology



integration includes how and when technology is used in the educational setting while
instructional strategies describe the methods for implementation and classroom use.
Technology tools include the types of hardware and software available in the classroom
(Driscoll). As inseparable as curriculum and instruction are, technology integration and
instructional strategies are likewise nearly impossible to discuss independently from each
other. Unfortunately, often the differences between technology integration and
instructional strategies are lost in the application of administrative or instructional
technology.

Classroom technology can be implemented with a focus on administrative
functions or an emphasis on instructional purposes. Administrative tasks that might be
completed by a teacher include taking attendance and utilizing grade book software and
electronic mail (Hodas, 1993; Snoeyink & Ertmer, 2002). On the other hand, instructional
technology was defined by Seels and Richey (1994) as “the theory and practice of design,
development, utilization, management, and evaluation of processes and resources for
learning with technology” (p. 1).

Even as instructional technology differs from administrative technology,
instructional technology also contains segments of implementation styles that are rooted
in pedagogy. Instructional technology can be applied in authentic or didactic learning
styles (Dynarski et al., 2007). The authentic use of technology is essential for high-
achieving schools (Newmann, Bryk, & Nagaoka, 2001). Proponents of didactic teaching
methods, or instruction that occurs when the learning is often teacher-centered, have
stated that students must first understand the basic concepts before moving on to a higher

level of thought. In contrast, those who support interactive, or authentic, teaching have



asserted that these basic concepts can be learned, honed, and applied to new concepts in a
high thinking level, student-centered learning environment (Newmann et al.).

Authentic learning contains three distinctive characteristics: construction of
knowledge, disciplined inquiry, and value beyond school (Newmann et al., 2001).
Construction of knowledge occurs when students use prior experiences and disciplined
inquiry to analyze information or to investigate a possible solution to a problem or
situation. The application of the learned knowledge provides relevance to the students’
lives and the world outside of school thus contributing to the value beyond school
(Newmann et al.). Authentic teaching and learning allows students to develop their
knowledge and skills by motivating them to perform in the classroom (Newmann et al.).

Educators must commit to properly incorporating technology in education. School
leaders must balance the accessibility of classroom technology with proper training in
order to promote authentic teaching and learning. Additionally, careful consideration
must be made when planning to implement new technologies to ensure that schools do
not focus entirely on administrative types of technology, but instead strike a careful
balance of providing assistive administrative tools that enable teachers to maximize
instructional time while continuing to engage and intrinsically motivate students to strive
to learn (Becker, 2007; Cohen, 1988; Ertmer & Snoeyink, 2002; Means et al., 1993;
Mergendoller, 1996; Rogers, 2000).

Technology has not been the only force to impact schools during the late 1990s
and early 2000s. The No Child Left Behind (NCLB) Act of 2001 was passed into federal
law and created a system in which schools must be held accountable for the performance

of students on standardized assessments. Additionally, the state of Texas has utilized a



state accountability system in some form since 1994 (TEA, 2008a). The Accountability
Rating System for Texas Public Schools and Districts requires that schools meet a
similar, yet separate, accountability system as set apart from the federal NCLB
requirements (TEA).The state accountability rating system requires that students pass
criterion-referenced tests in order for the school to receive a high rating. Similarly, lower
numbers of students passing results in a lower rating for the school.
Theoretical Framework

Prensky coined the term digital natives to describe the students attending our
schools (20014, p. 1). He claimed that students readily adopt and master new
technologies intuitively (Prensky, 2005). Specifically, Prensky (2001a) stated students
“think and process information fundamentally differently from their predecessors” (p. 1).
Because young people in the United States are surrounded by an environment that is
saturated with media, changes must occur within the classroom to address students’
social, emotional, and mental differences (Prensky, 2001a; Roberts, Feohr, & Rideout,
2005). Teachers are being encouraged to plug-in, that is, to adopt new technologies, and
begin utilizing technology within their classrooms to captivate and motivate their student
audiences. These teachers are digital immigrants who are urged to embrace technology,
learn it, and use it to address methods of instruction and the content being taught
(Prensky, 2005).

While students may understand how to operate many of the technologies available
today, they are often led astray by incorrect, inaccurate, or misleading information
transmitted across the Internet (Armstrong & Warlick, 2006). This has resulted in the

need to address students’ literacy of the technological tools available to them. Teachers



must assist students to not only becoming digitally literate, but also “use that literacy
within their personal information environment in order to succeed now and in the future”
(Armstrong & Warlick, p. 1). Warlick (2007) explained,

The containers that we once guarded —the libraries, book shelves, reference

books, and file drawers—can no longer hold the information that most of us

actually use. We can no longer be the gatekeepers. We must, instead, teach

children how to be their own gatekeepers, and this is an ethical imperative. (p. 21)

In an effort for our teachers and students to obtain digital literacy, it is necessary
to think beyond the ideas of technology integration and focus more on how to find and
evaluate content and less on the content itself. Mann (2001) stated that, “instructional
technology only works for some kids, with some topics, and under some conditions—Dbut
that is true of all pedagogy. There is nothing that works for every purpose, for every
learner...all the time” (p. 241). If this statement implied that instructional technology
should be integrated into the existing curriculum, it appears that these researchers did not
capture the essence of true digital literacy. Digital literacy requires an upheaval within the
thought processes of educators. The concentration moves away from teaching the same
content with new instructional strategies; instead, the content focuses on the skills
associated with finding, decoding, evaluating, and organizing information into personal
learning networks (Armstrong & Warlick, 2006).

Digital literacy can be divided into network, Internet, hyper-, and multimedia
literacy (Bawden, 2001). It can be described as the knowledge and skills needed for
understanding meaning and context in an information age. Overall, digital literacy can be

interpreted as sets of particular skills to be learned and competencies to be demonstrated



(Bawden). Unfortunately, these skills and competencies are not being used by many
students nor are they being taught by many teachers (Armstrong & Warlick, 2006).

A presentation by Karl Fisch (2006) and subsequently released via numerous
Internet media outlets including SlideShare (www.slideshare.com) and YouTube
(www.youtube.com), indicated that educators are preparing students for jobs that do not
yet exist. This statement provides support for the idea that we should be preparing
students for a future that we cannot predict. Digital literacy seeks to provide students with
the skills they need to operate in an information-rich society and allows them to evolve as
technology continues to make drastic changes in the world (Armstrong & Warlick, 2006;
Friedman, 2005).

Digital literacy provides students with opportunities to connect with other people
through shared interests and goals. In an interview, Michael Wesch, a leader in the digital
literacy discussion, stated,

For me, the ultimate promise of digital technology is that it might enable us to

truly see one another once again and all the ways we are interconnected. It might

help us create a truly global view that can spark the kind of empathy we need to
create a better world for all of humankind. I’m not being overly utopian and
naively saying that the Web will make this happen. In fact, if we don’t understand
our digital technology and its effects, it can actually make humans and human

needs even more invisible than ever before. But the technology also creates a

remarkable opportunity for us to make a profound difference in the world.

(Battelle, 2007, 1 7)
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Wesch’s statement seemed to infer that without understanding the power of digital
technology, we may become less connected with other people and, in the most drastic
cases, lose our humanity altogether. Instead, Wesch expressed a wish to focus
understanding of digital technology, or digital literacy, into utilizing the power provided
by technology to increase connections between people and cultures.

Fisch (2006) and Warlick (2007) stated that students will be increasingly
overcome by the quantities of available information. Furthermore, Warlick suggested that
“information must now compete for our attention in much the same way that products on
a store shelf competed for attention during the industrial age” (p. 21). Proponents of
digital literacy have contended that students must not only be able to collect, decode, and
analyze information, but also be able to communicate with text, video, images, and sound
(Warlick).

In light of this information, there are educational technology theorists who believe
that students should be taught not just how to use technology, but how to use technology
to find, collect, compile, and utilize information in a context that facilitates learning
(Armstrong & Warlick, 2004; Prensky, 2001a, 2001b). Theorists have stated that students
must understand the power of technology in order to be prepared for the problems of the
future (Armstrong & Warlick; Battelle, 2007; Prensky 2001a, 2001b, 2005).

Statement of the Problem

Public education in the United States is intended to provide productive citizens for
our democratic society (Apple & Beane, 1995). Fisch (2006) added the idea that “we are
currently preparing students for jobs that don’t yet exist using technologies that haven’t

yet been invented in order to solve problems we don’t even know are problems yet” (p.
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31). When these thoughts are intertwined, the resulting conclusion is that schools should
develop students who can succeed in an innovative democratic society that leads along
the edge of technological advancement.

Proponents of digital literacy claim that it can provide students with the skills
necessary to succeed in a technologically advanced innovative democratic society
(Armstrong & Warlick, 2004; Warlick, 2007). Additionally, the theory of digital literacy
is being thrust forward as a method for ensuring that technology increases social
interconnections instead of reducing them (Battelle, 2007). With the pressure placed on
schools by the federal and state accountability systems to ensure that students succeed on
criterion-referenced tests, are schools preparing students for a life beyond the educational
setting? More specifically, do the ideals of digital literacy, which claim to provide the
skills students will need to succeed in the future, also provide the skills needed for
students to succeed on state and federally-mandated assessments?

Purpose of the Study

Proponents of digital literacy have suggested that the skills needed to succeed in
the future are contained within their educational philosophy of using technology as a
learning tool; however, the subject’s scholarly knowledge base remains in a state of
infancy. Therefore, this quantitative study sought to investigate the relationship between
student achievement as measured by the state accountability system and the theory of
digital literacy.

Research Questions
Historical data, drawn from multiple sources, were utilized to determine whether

focused classroom attention on skills associated with the theory of digital literacy, as
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measured by the Texas STaR Chart, exhibits a relationship with the state accountability
system. The following research questions were examined in an attempt to determine this
relationship:

1. What is the administrator perceived level of digital literacy that is present in
schools based upon their state accountability rating (e.g., exemplary,
recognized, academically acceptable, and academically unacceptable)?

2. Are there statistically significant differences between the digital literacy levels
of students according to their state accountability rating (e.g., exemplary,
recognized, academically acceptable, or academically unacceptable)?

3. Is there a statistically significant change in elementary students’ levels of
digital literacy over the period studied?

Significance of the Study

This study was conducted to determine if a relationship exists between student
achievement and digital literacy to provide research-based support for school leaders,
community members, and law makers to utilize as proponents of digital literacy
increasingly call for changes in curriculum and instruction. While the study focused on
the state of Texas, it is reasonable to assume that the results of the study could be
extrapolated to a larger population, therefore the study possesses significance for both
proponents of digital literacy and technology detractors as the argument of technology’s
effectiveness continues.

The process of globalization, as presented in The World is Flat, has been driven

by businesses utilizing technological tools to improve efficiency and increase profits

(Friedman, 2005). Throughout the process, it would seem that people from around the
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world become more interconnected because the power of the technology allows them to
achieve things never before possible. However, there are some theorists who have
proposed that despite the additional connections between people made possible by
technology, we are in danger of losing our humanity (Battelle, 2007). If the process of
globalization continues and expands as predicted, it becomes more important that the
society of the future understands the limitations of technology and is able to responsibly
apply it, in order to be prepared for the problems of tomorrow (Fisch, 2006; Friedman).
Therefore, it was significant to study the impact of digital literacy on student
achievement.
Overview of the Method

The study utilized quantitative methods to examine the relationship between the
Texas STaR Chart and the state school accountability system. The STaR chart is an
instrument that collects data on technology in schools measuring four areas: teaching and
learning; educator preparation and development; leadership, administration and
instructional support; and infrastructure for technology (TEA, 2006a). STaR Chart data
were collected from the online data repository of Region 12 of the Texas Education
Agency. The STaR chart was analyzed and categorized in terms of digital literacy for the
purpose of isolating the relationship between digital literacy and student achievement.
The state school accountability system data, being used as a tool of measuring student
achievement, were collected from the Texas Education Agency’s website and correlated
with the data obtained from the STaR Chart. Data were aligned by school district over a

four year period of time. Any data found to be missing from the four year time were
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excluded from the study. The study included elementary schools from all 1031 Texas
school districts.
Limitations of the Study

The research was limited to public school districts in a single southwestern state,
therefore information produced by this study may not be applicable to other U.S.
geographical regions or private schools regardless of location. Due to instances of natural
disaster, data were not available for all public school districts in Texas. Several
hurricanes (Katrina and Rita) produced an unusual strain on some eastern and coastal
Texas school districts that resulted in the unavailability of data for those districts during
those time periods. This study is limited to administrators’ perceptions of the levels of
digital literacy within their respective schools.

Basic Assumptions
The following were considered to be assumptions of the study:
1. The individual campuses selected for study were truthful in the completion of
the Texas STaR Chart and were not influenced by outside entities.
2. The state of Texas accurately reported the Texas STaR Chart and state
accountability rating data.
Definitions of Terms

The following terminology are used in this study.

Digital literacy has been defined as the ability to find, decode, evaluate, and
organize information into personal learning networks (Armstrong & Warlick, 2006). This
theoretical framework is being presented as a paradigm shift in classroom teaching and

learning by several educational technology pundits.
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Technology, for the purposes of this study, is defined as a personal computer. This
includes hardware, local software, and software, text content, and audio-visual media on
the Internet.

Summary

The youth of the early 21% century need to learn about the theory of globalization
and work to understand the processes that drive it. The understanding of globalization
and its potential impact on the United States in the future should be of great importance
to educators so that they can help students develop skills that will allow them to be
successful in a global marketplace (Friedman, 2005). As proposed by its proponents,
digital literacy helps fill these skill gaps by providing students with the knowledge they
will need to harness new technologies and apply them to solve problems (Armstrong &
Warlick, 2004; Batelle, 2007; Prensky 2001a, 2001b, 2005). Globalization and the
promises of digital literacy justified the need for a study to examine the relationship
between digital literacy and academic achievement.

Chapter 2 focuses upon an exhaustive review of the research on the impact of
technology in education. The third chapter details the methods of data collection,

description of collection instruments, and statistical analyses that apply to the data.
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Chapter 2
REVIEW OF THE LITERATURE

Technology in education has been applauded and attacked by promoters and
detractors alike. Those who promote technology in education often cite gains in student
achievement as the primary reason for implementation (Butzin, 2000; Chandra & Lloyd,
2008; Hsieh, Cho, Liu, & Schallert, 2008; Mann, Shakeshaft, Becker, & Kottkamp,
1999), while detractors point toward research that has suggested that the money spent on
technology is wasted (Cuban, 2001; Cuban, Kirkpatrick, & Peck, 2001; Oppenheimer,
1997, 2003). A theme has become apparent in the literature surrounding the topic
technology in education: technology can make positive increases in student achievement,
but it must be applied in an appropriate manner (Hartnell-Young, 2006; Latham, 1999).

Detractors have argued that the cost of technology has not provided ample gains
in student achievement and that other methods are more effective for increasing student
learning (Cuban, 2001). According to No Child Left Behind of 2001, schools that utilize
federal funds for instructional technology must use them for scholarly, research-based
applications. Oppenheimer (2007) adds that many software companies use faulty research
reports in order to sell software to schools, software that has no hope of increasing
student achievement. A report produced by the National Center for Education Evaluation
and Regional Assistance stated that many of the major direct-instruction software
programs available were ineffective in increasing teaching and learning (Dynarski et al.,
2007).

The arguments against educational technology tend to center on the cost

effectiveness of its implementation, such as bang for your buck, while those that promote
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technology use focus on the results of its use. Some promoters even go so far as to incite
a moral panic that educational technology is an immediate need due to globalization or
knowledge expansion (Bennet, Maton, & Kervin, 2008; Fisch, 2006; Friedman, 2005).
The resulting discussion becomes a hazy cloud of overused terminology and
misunderstanding, fueled by the passions of eager technophiles and technology defamers.

Ultimately, if student achievement can be affected by properly applied
technology-utilizing instructional methods, then the cost effectiveness of the technology
could increase. Instead, many studies that sought to inform this missing link in the
knowledge base have focused on the digital divide (Hohlfeld, Ritzhaupt, Barron, &
Kemker, 2008; Swain & Pearson, 2003), teacher concerns about technology (Atkins &
Vasu, 2000; Donovan, Hartley, & Strudler, 2007; Fairman, 2004), or the quality of
technology (Lei & Zhao, 2007). In order to address the concerns of the detractors, it is
necessary to examine the school acquisition of technology during the 1980s, 1990s, and
early 2000s, as well as the implementation of the technology obtained.

In light of the discrepancy within the discourse among technology promoters and
detractors, it is necessary to review the complexities of the technologies that are infused
into schools. Moreover, the argument needs be viewed within the ideals of the theoretical
framework of digital literacy. In order to fully understand the intricacies of the argument
between technology promoters and detractors, we must review what is deemed
technology. Furthermore, the expansion of technology within schools along with
associated processes, like professional development, must be reviewed in order to fully

encompass the magnitude of what is being presented by digital literacy theorists.
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As schools acquired technology, it became apparent that not all technology was
being utilized within the classroom. Some technology purchased was strictly
administrative in nature, intended to streamline bureaucratic processes or centralize data
(Hodas, 1993). While these types of technology do not directly influence teaching and
learning, they can perhaps explain some of the loss of cost efficiency as proclaimed by
educational technology detractors.

Administrative Technology

Administrative technologies range from computer applications intended to
maximize instructional time to hardware that enable faster communication or increased
student safety. Many administrative technologies do not have a direct relationship to
teaching and learning, but can affect it by providing teachers with avenues for parent
contact or reduce time spent on administrative tasks such as averaging grades. Ideally, the
time saved by these technologies translates into increased interaction between teachers,
administrators, parents, and students (Hodas, 1993).

Infrastructure

In addition to wasting money on instructional programs and applications that may
never work, schools have invested large amounts of money in information technology
(IT) infrastructure. These investments in infrastructure may indirectly influence teaching
and learning, but in terms of technology expenditures, the investments do not translate
into money spent on technology-utilizing instructional practices (Dai, Kauffman, &
March, 2007). Business literature has indicated that a well-constructed infrastructure is
flexible, thus making it “feasible for a firm to create IT-based business innovations at a

lower cost than its competition because the firm can adapt its systems and business
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processes to accommodate changing conditions cost-effectively” (Dai et al., p. 2).
Because technology changes greatly with each passing year, a strong and flexible
infrastructure provides a steady base for technological innovations in teaching and
learning.

It is possible that early claims of the inefficiencies of technology in schools
(Cuban, 2001; Oppenheimer, 1997) were skewed by the investment in technologies that
do not have a direct impact on teaching and learning, for example, IT infrastructure.
Schools had to secure an appropriate infrastructure before classroom technological
innovations could be utilized to their full potential. However, there is not always enough
money in a school district to install both a flexible IT infrastructure and provide other
resources (Dai et al., 2007).

The relationship between IT infrastructure and instructional technology creates a
problem to other entities besides schools. According to Alper (2003), the healthcare
industry also needs to invest in appropriate IT infrastructure. The infrastructure provides
the base for a flexible, organic computer network that will allow an organization to be
ready for implementation of administrative technology that will ultimately result in
financial savings on rising labor costs (Alper, 2003; Dai et al., 2007). Like the healthcare
industry, schools must invest in IT infrastructure in order to be flexible enough to support
current and future technology use within classrooms. However, unlike the healthcare
industry, public schools are not-for-profit organizations and the overall costs of extensive
infrastructure may outweigh potential benefits (Moss & Townsend, 2000; Stover, 1999).

Many schools have begun to balance this relationship by utilizing Total Cost of

Ownership (TCO) calculations to determine when an investment is the most financially
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profitable (Hurst, 2005; Willis, 2003). TCO data allow technology decision makers to
squeeze every last ounce of effectiveness out of each technology dollar by weighing
administrative and infrastructural needs against instructional benefits (Hurst). An
example of using TCO in decision making is when an organization’s officials decide to
purchase more expensive laser printers because they cost less to operate than ink jet
printers with a lower upfront cost, but more costly upkeep. Utilizing TCO to make
decisions ultimately saves the school district money, allowing for more funds to be put
into other areas. For schools, however, financial concerns are not always the driving
factor in decision making, but instead often yield to the potential impact on teaching and
learning. TCO calculations have drawn criticism from some because they do not include
either real or perceived instructional benefits (Hurst).
Communication and Security

Technologies such as electronic attendance programs were intended to provide
teachers with more time to devote to administrative tasks such as classroom management
and student supervision (Hodas, 1993). Additionally, administrative functions of
technology have allowed teachers to become more accessible to parents by providing
electronic mail as an asynchronous layer of communication that is often more dependable
than notes sent to and from school via a student. Electronic grade books are intended to
improve academic recordkeeping and, in some more advanced systems, provide another
layer of communication with parents since they can be used to facilitate an online avenue
for parents to check their children’s grades and assignments. The underlying benefits of

administrative technologies include increased, reliable communication and a reduction of

21



the amount of time teachers must spend on administrative tasks which result in increased
instructional time (Hodas).

In addition to electronic mail, technologies such as VVoice-over-Internet Protocol
(VolP) have saved schools thousands of dollars in phone charges and improved
communication across districts (Milner, 2005). VVolIP allows districts to utilize the
computer networks to place phone calls across the district (Milner), translating into fewer
needed outside telephone lines because the outside lines are reserved for telephone traffic
traveling to destinations beyond the school district. Fewer telephone lines lead to
increased monetary savings for school districts (Milner).

VolP technology also allows for increased safety and security for school districts.
Educators at schools incorporating VolIP technology in classrooms can alert
administrators, school resource officers, or other emergency response personnel of
situations that might arise in and around schools. Some VolIP systems can be
programmed to send text messages or electronic mail to specified personnel whenever
911 is called on a VolIP telephone. The message sent to the recipient displays the date,
time, extension number, and physical location of the 911 call (Cisco Systems, 2008).

Another security-based technology that has an administrative benefit for
education is Internet-Protocol (IP) surveillance cameras. IP cameras allow administrators
and security personnel to monitor the activities within and around school buildings
(Warnick, 2007). This is particularly useful when unknown adults attempt to enter a
school or altercations erupt between students. Ethical issues sometimes arise when
utilizing surveillance cameras. Student privacy is one such issue, but the idea of a safe

school environment tends to prevail in the end (Warnick).
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Other administrative technologies such as access control systems and visitor
tracking applications provide schools with additional security. Access control systems
restrict the movements of visitors in and out of a building (Taylor, 2008). There are many
different types of access control systems, but the most common are Radio-Frequency-
Identification (RFID) badges that use radio waves to signal a badge reader at the door,
which then communicates with a computer server to determine whether the user has
clearance to open the door. Some schools are also investing in systems that conduct on-
the-spot background checks against a sex offender database across the Internet for each
and every visitor who enters the school (Raptor Technologies, 2008).

The additions of access control systems, criminal background checks, and video
surveillance often make school campuses begin to resemble strongholds like Fort Knox
or even prisons. However, the technologies are being incorporated in ways that maximize
safety without becoming overly inconvenient. In light of school violence events
throughout the 1990s and early 2000s, the community sees a need for these types of
technologies and is often willing to fund them with school bond issue dollars (Brooks,
Schiraldi, & Zeidenberg, 2000; Wright, 2008).

When security and safety technologies are combined with electronic attendance
and grade books, email, and VVolP phones, it becomes apparent how much schools rely on
administrative technology. With justifications ranging from student safety to increased
communication between staff and the community, the quantities of these technologies in
our schools is only going to increase.

Alternately, these same administrative uses may negatively impact teaching and

learning. Email, for example, is intended to increase communication, but some argue that
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it actually hinders social relationships because of the loss of face-to-face interactions
(Esperon, 2008). However, there are some educational technology theorists who believe
that the use of technology will lead to the creation of digitally literate individuals who
foster more inter-relational connections (Battelle, 2007).

Assistive Technologies

Disabled students often benefit from assistance provided through the use of
technology. From software programs that convert text-to-speech to robotic legs for a
paraplegic person, assistive technologies’ benefits appear almost limitless. Unfortunately,
these technologies are not as widespread as many other types of technologies in schools
(Carlson, Ehrlich, Berland, & Bailey, 2001; Lahm, 2003). While some assistive
technologies give the appearance of performing instructional tasks, they are actually
augmentations that allow disabled individuals to perform daily responsibilities and
activities (Carlson et al.; Lahm).

The exact benefits of assistive technologies are difficult to pinpoint (Derer,
Polsgrove, & Rieth, 1996). There were six major themes that emerged from a study of the
benefits of assistive technologies. The themes included instructional refinement,
communication, independence, self-concept, skill improvement, and visionary (Derer et
al.). Some of the items included as instructional refinement were assistive technologies’
abilities to individualize instruction and provide immediate feedback. The visionary
theme included responses related to the increased potential of students due to the
presence of assistive technologies (Derer et al.).

Some schools implement assistive programs such as Kurzweil 3000 (Kurzweil

Educational Systems, 2008). This computer program allows teachers to scan assessments
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and other assignments into computers using an ordinary flatbed scanner. Once an
assignment has been scanned, a student can sit down at a computer and have the
computer read the assignment to him or her (Kurzweil Educational Systems, 2008). This
type of assistive technology allows students to receive individualized instruction based
upon their physical, mental, or emotional needs (Lahm, 2003).

Assistive technology has the potential to produce the greatest benefits for students
and schools (Carlson et al., 2001). Unfortunately, it is expensive and the individuals who
tend to need it most often cannot afford to purchase it (Carlson et al.). Additionally,
schools’ already cash-strapped budgets can hardly take on an additional burden,
especially one as costly as the most high-tech assistive technologies. Due to these
constraints, assistive technologies are assuredly going to remain the most elusive
technological benefits afforded public education (Derer et al., 1996).

Assessment Technology

Assessment technology is a growing area in education. The state of Texas is
currently in the midst of an ever-advancing pilot program involving online assessment
(Texas Education Agency [TEA], 2008a). In 2006, the state entered into a long-term
contract with Pearson Educational Measurement to create online versions of the Texas
Assessment of Knowledge and Skills (TAKS), a test once administered only in paper
format (TEA). Online assessment is a benefit for schools in a society intent on
monitoring the accountability of education because the results of the online assessment
are returned at a much faster rate than the paper format (TEA), allowing schools to adjust

the curriculum to make up for areas in which students may be lacking certain skills.
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Administrative technologies perform important tasks for teachers, administrators,
students, and community members, but the overall impact on teaching and learning is
minimal, at best (Hodas, 1993). These technologies are often based upon the demands
and expectations of the community, especially in terms of school safety. However, the
expense of the technology continues to be an obstacle for schools, with every dollar spent
on administrative technology becoming one less dollar available for teaching and
learning.

Instructional Technology

The implementation of instructional technology in the classroom has been shown
to help increase student knowledge attainment, create unique constructivist events, and
provide students with opportunities to experience learning in an innovative manner
(Becker, 2007; Collins, 1991; Driscoll, 2001; Means & Olson, 1997; Snoeyink & Ertmer,
2002). Students in technology-rich environments have also been shown to experience
achievement gains in all major content areas (Sivin-Kachala, 1998). Mann et al. (1999)
observed increases in student achievement after implementing a technology integration
program. Just as the previous studies confirmed the success of technology in education,
there are many other studies that provide evidence of the opposite (Judsen, 2006;
Oppenheimer, 2007; Schmoker, 2006; Venezky, 2004).

Delineation of Instructional Technology

Instructional technology can be broken down into three distinct areas: hardware,
synthesis software, and computer-assisted instruction software. Instructional technology
hardware may include desktop, laptop or tablet computers, interactive whiteboards,

wireless interactive pads, student response pads, and digital projectors. These
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technologies are intended to provide teachers and students with methods for sharing
information. Synthesis software is used by teachers and students to organize, evaluate,
and create information. Examples include word processing, spreadsheets, organizational
applications (for example, Inspiration, Time Liner), and online collaborative applications
(for example, wikis, blogs, social bookmarking). Synthesis software facilitates the
conscious sharing of teaching and learning roles by teachers and students (Hartnell-
Young, 2006).

Computer-assisted instructional software packages are applications that are
intended to provide direct instruction to students. Many software titles that are classified
at this level of instructional technology have been criticized for not providing rich,
meaningful learning experiences that produce results (Dynarski et al., 2007; Trotter,
2007). According to Oppenheimer (2007), software companies utilize faulty research to
show that the software can establish incredible gains for students, especially in math and
language. A district’s failure to see beyond the software companies’ skewed research has
cost schools and students millions of dollars that could have been used for equipment and
staff development (Oppenheimer).

Some research has suggested that not only does the computer-aided instructional
software not affect learning, it might even harm students in the long term by resulting in
decreased student achievement (Biggers, 2001; Dynarski et al., 2007; Krashen, 2003).
According to a recent report from the U.S. Department of Education, many types of
computer-aided instructional software failed to provide students with increased learning

(Dynarski et al.). With the relative failure of the software companies to create software
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that can replace a teacher, it becomes more apparent that “technology support[s] the
learning, rather than driv[es] it” (Hartnell-Young, 2006, p. 473).

Most schools are not implementing the best research-based uses of technology
(Roschelle, Penuel, & Abrahamsom, 2004). A technologically advanced classroom
should provide immediate feedback for the teacher so that learning can be
instantaneously measured, and then reinforced or extended (Roschelle et al.). Many states
are requiring schools to pursue one-to-one initiatives within the next five years, leaving
schools to determine the best methods for reaching that goal (TEA, 2006a). Numerous
schools have invested large quantities of money to purchase handheld computers, only to
find that they are technologically lacking in just a few months. Other schools have issued
student laptop computers, while some have explored more cutting-edge technologies like
ultra-mobile personal computers. Regardless of the implementation of these initiatives,
schools need to use technology to take advantage of research-inspired implementation
methods (Roschelle et al.).

There are several research-based methods of technology implementation
highlighted throughout the literature. Technology can be used to differentiate instruction,
increase student motivation, provide additional assistance to at-risk populations, develop
constructivist learning opportunities, and increase student achievement (Becker, 2007,
Kendal & Stacey, 2001; Mann et al., 1999; Milone, 2000; Mistler-Jackson & Songer,
2000; Ravitz, Becker, & Wong, 2000). Each of these implementations has shown success
but, aside from the student achievement discussion, is not addressed by the critics of

educational technology (Cuban, 2001; Oppenheimer, 2007).
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Differentiated Instruction

A benefit of technology is that it can be used to differentiate instruction (Kendal
& Stacey, 2001). Differentiated instruction can be used to reach more students in new and
meaningful ways (Kendal & Stacey). Snoeyink and Ertmer (2002) reported that
“literature overwhelmingly supports the idea that teaching with technology is not the
same as teaching in the traditional classroom” (p. 87). Therefore, by differentiating the
methods by which students learn content objectives, teaching itself changes. Technology
creates another instructional tool for classroom teachers, allowing them to differentiate
instruction in order to increase student achievement (Kendal & Stacey). As the
educational tools at our disposal evolve, it has been suggested that the instructional
strategies used to implement the tools into the curriculum should also change (Driscoll
2001; Snoeyink & Ertmer).
Constructivism and Games

Another aspect of instructional technology is that it can create constructivist-
based classrooms (Jonassen, 1990). Collins (1991) concluded that teachers’ use of
computers would naturally entail active learning, which would “foster a shift in society's
beliefs toward a more constructivist view of education” (p. 32). This belief is supported
by additional research that has indicated that computer use is related to more
constructivist practices (Driscoll, 2001; Ravitz et al., 2000).

While Collins (1991) predicted that technology would create a shift toward more
constructivist classrooms, Judsen (2006) found no significant correlation between
teachers’ instructional beliefs and the actual practice of integrating technology.

Furthermore, Judsen stated that “technology is not a mechanism that enables
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constructivism” (p. 592). In contrast, Gregiore, Bracewell, and Laferriere (1996)
concluded that,
If the new technologies are used in such a way as to exploit their potential, the
teacher interacts with students much more than in a traditional classroom, as a
facilitator, a mentor, a guide to the discovery and gradual mastery of knowledge,
skills and attitudes. (p. 22)
This statement is further supported by Becker (2007), who reported that games have the
potential to offer an inquiry-based, constructivist approach that allows learners to engage
with the material in an authentic, yet safe, environment. Research has often supported the
idea that constructivist applications of technology within the classroom provide authentic
learning experiences for learners (Becker; Collins; Gregiore et al.). Additionally, Prensky
(2002) stated,
In playing these games—sometime on their own, often mediated by instructors—
students face real issues, do real research, have discussions (both real and
simulated), collect real data, uncover and solve real problems, collaborate,
compete, test hypotheses, generate reports and recommendations, and design,
build and test solutions. (p. 3)
Electronic gaming can be an avenue for learning. Electronic gaming should be explored
as new methods of teaching and learning in our schools and classrooms (Prensky).
Student Motivation
Authenticity and collaboration have seemed to foster technology as a student
motivator (Mistler-Jackson & Songer, 2000). Students have become motivated through

the utilization of technology because they have found “a learning environment in which
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their voices, and those of their peers, were valued and respected, thereby allowing them
to view themselves as capable participants in this new learning situation” (Mistler-
Jackson & Songer, p. 475). When students were asked about technology in schools, they
“expressed a clear interest in having more technology in their classrooms—especially
laptops” (Spires, Lee, Turner, & Johnson, 2008, p. 510).

By working cooperatively, students help each other develop increased
understanding the uses of technology. Students with more knowledge about a particular
software or hardware issue can share information with others. Often the students take
over some of the leadership of the class as they teach each other. Students begin to
collaborate more and compete less (Slavin, 1980).

New technologies often motivate students by sparking their interests, leading
them to “devote more time and attention to those activities than in regular classes”
(Gregoire et al., 1996, p. 8). Students working with technology are often motivated to
further investigate subjects. The ease of retrieving information encourages students to
interact more often with data. Many times students become so captivated by technology
that they forget they are learning.

In one teacher’s classroom, students used computers and other technological
equipment to measure carbon dioxide levels. Students enjoyed the activity so much that
they often asked the teacher if they would be working on an experiment on a particular
day, or just doing science. Students did not realize that their technological and scientific
experiments were applied science. The innovative activity provided students with new
knowledge and led to the discovery of dangerously high carbon dioxide levels in the

school (Shinohara, Wenn, & Sussman, 1996).
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At-Risk Populations

Instructional technology has also had positive impacts in low-income and special
needs populations. Milone and Salpeter (1998) reported that instructional technology can
help improve education for low-income and at-risk populations. From implementation of
take-home computer programs to schools with business models utilizing technology, the
low-income and at-risk populations seem to benefit from access to technology. Special
education teachers are also able to utilize instructional technology to assist special needs
students (Milone, 2000). The utilization of text-to-speech software, literature books on
compact discs, and the development of electronic journals have led to special needs
students’ improvement on standardized tests (Milone).
Student Achievement

Perhaps the most fervently contested discussion about educational technology
centers on the ability of technology to produce increases in student achievement (Cuban,
2001; Dugger & Johnson, 1992; Harter & Harter, 2004; Mann et al., 1999; Middleton &
Murray, 1999; Oppenheimer, 2003). Despite prolific amounts of research to the contrary,
some studies have suggested that technology seems to positively effect student
achievement. For example, Mann et al. reported an 11% improvement in standardized
test scores after the implementation of an instructional technology program. According to
Bloomfield (1999), the study by Mann et al. echoed another study of 55 school districts
that used similar computer-enriched teaching strategies.

Middleton and Murray (1999) examined how instructional technology impacted
students’ reading and math achievement. They found that student achievement was

affected by how much technology a teacher implemented in the classroom. Lei and Zhao
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(2007) found that achievement was not impacted by the amount of technology utilized
with students, but instead by the tasks assigned to them when using the technology. This
concept is further supported by the work of Dugger and Johnson (1992) who examined
technology utilized to teach basic physics concepts. They found that the students in the
applied technology courses had increased gains in basic physics knowledge when
compared to physics students in traditional classes.

Educational technology allows students to evaluate their own learning (Gregoire
etal., 1996). Roth (1999) stated that computer technology allows students to reach their
full potential and meet their academic goals. Computers allow students to work at their
own pace, provide individual instruction, and make integrating subjects easier. In one
elementary school, students who spoke languages other than English received
individualized computer assistance. For 90 minutes each day, students used computers to
facilitate the improvement of their English proficiency. The students were allowed to take
the computers home and to their other classes. As a result, the students developed
computer skills while learning English (Gardner, 1997).

For technology to improve learning, students must be provided with opportunities
to communicate, make decisions, and solve problems while interacting with the
equipment (Newman, 2000). Computers and other technologies provide an innovative
way to introduce new materials, supply instruction, and furnish students with new
experiences (Matthewman & Triggs, 2004; Newman). Computers are not a solution to all
educational problems, but can be used as improvement tools to assist students in

gathering information and learning new skills (Newman).
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The discussion surrounding student achievement and instructional technology has
provided evidence that technology can positively impact student achievement when used
in authentic ways (Earle, 2002; Hartnell-Young, 2006; Latham, 1999; Ravitz et al.,
2000). Additionally, technology has not proved to be the catalyst for change within our
classrooms, as was previously predicted (Earle; Matzen & Edmunds, 2007; Venezky,
2004). Unfortunately, schools struggle with creating environments where teachers can
utilize technology effectively as they continue to deal with barriers to instructional
technology.

Barriers to Implementation of Instructional Technology

In order for instructional technology to affect student achievement, schools must
remove the barriers blocking the path to implementation. Surprisingly, the barriers have
not changed drastically since they were first identified. However, strides have been made
in remedying these barriers.

Accessibility

It is important to determine the level of student and teacher access to technology.
Placing a single desktop computer in every classroom might make less of an educational
impact than utilizing the same money to purchase several mobile computer labs. By
utilizing laptop labs, teachers can choose to place students into small or large group
settings. Teachers might even place the computers in the hallways. Then, instead of each
classroom having access to three computers, 10 classrooms share 30 computers. While
this model raises some issues involving school security since students would be using the

hallways more frequently, therefore increasing the chance of contact with an
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unauthorized person inside the school, the flexibility of the number of computers readily
accessible to teachers and their students would increase.

Garthwait and Weller (2005) found that the initiation of a one-to-one, student-to-
computer ratio program did not automatically shift the instructional style to a student-
centered format. The shift needed to move toward a student-centered learning program is
only possible through the discovery and exploration of individuals who collaborate with
one another to develop authentic learning activities. Many programs focus only on the
purchase and maintenance of the equipment when the curricular avenues are actually of
greater importance. Garthwait and Weller wrote that it is not sensible to rely on one-to-
one initiatives “as Trojan Horses for educational change” (p. 375).

Teachers often report that technology is not sufficiently accessible (Rogers,
2000). The ratio of students to computers that are connected to the Internet dropped from
12.1in 1994 to only 3.8 in 2005 (Wells, Lewis, & Greene, 2006). Additionally, nearly
100% of schools were connected to the Internet in 2005 (Wells et al.). Access issues may
not be completely resolved, but great strides have occurred in the attempt to place an
Internet-connected computer in every classroom.

As of 2004, 84% of students in the nation lived in a home with a computer and
74% had an Internet service provider at home (Roberts, Feohr, & Rideout, 2005),
resulting in an unlevel educational playing field for children without home access. In
order to address the issue of access, schools across the nation are beginning to initiate
ubiquitous computing, or one-to-one computer-to-student programs (Dunleavy, Dextert,

& Heinecke, 2007). This type of program places a computer in the hands of each student,
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but not all programs allow the students to take the laptops home, nor do all homes have
high-speed Internet access (Roberts et al.).

Students in some schools may borrow laptops from the school in order to work on
assignments. According to Wells et al. (2006), approximately 10% of schools have a
laptop check-out program for students. This allows schools to at least marginally address
the socioeconomic gaps in computer access (Roberts et al., 2005). While a laptop
availability program might address some access issues, a one-to-one initiative ensures
that students have access to a computer every day.

While ubiquitous computing works to solve the problem of electronic inequity, it
does create several additional problems (Donovon et al. 2007; Fairman, 2004). Educators
who teach in a one-to-one environment are forced to adjust their teaching methods.
Perhaps the foremost challenge is classroom management. Student attention is often
focused away from the teacher, and instead dominated by information and resources
found on the Internet, such as games, social networking, and instant messaging.
Educators who use teacher-centered learning environments will not be productive in a
one-to-one program. Students with laptops would be better managed using student-
centered learning. In such an environment, the students would have authentic learning
activities on which to focus their attention.

Inoperable Equipment

Mergendoller (1996) stated that “computer availability...is not the same as
computer functionality” (p. 43). Some school districts have committed to heavy loads of
technological equipment, only to find that it fails within an unspecified amount of time.

The schools are then frequently unprepared for the replacement costs of the technology
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and unable to budget for the necessary funds to facilitate equipment replacement
(Mergendoller).

Additionally, the technology could break or be otherwise unusable, outdated, or
incompatible with other technologies being used (Mergendollar, 1996). Outdated or
broken equipment is very common in education because of the high initial purchase costs
and the lack of technology support personnel (Atkins & Vasu, 2000). If schools do not
create efficient professional development programs to synthesize technology-based
learning environments and let the computers sit unused, the expenses incurred in
purchasing the equipment are wasted (Brown & Warhauser, 2006). By providing less, but
more accessible technology, schools reduce the potential impact on their operating
budgets.

Loss of Authority

Another inhibitor of instructional technology may be a loss of authority, as
students commonly know more about technology than their teachers. In this event,
students exercise expert power over their teachers, and doing so may undermine the
teachers’ power (French & Raven, 1968; Hodas, 1993). According to Fairman (2004), the
students in one-to-one computing programs are often placed into the role of teacher,
while the teacher is moved into the position of learner. When teachers implement a
threat-free learning environment, such as that found in constructivist classrooms, the loss
of authority is no longer an issue. Teachers must be expected to model learning to their
students, instead of always attempting to be the single source of information. Since
information is so readily available on the Internet, teachers should focus more on locating

and evaluating information, rather than on being the information disseminator (Hodas).
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Teacher Beliefs

Teachers’ own beliefs about technology can also be a barrier to proper technology
implementation. When teachers retain beliefs such as “as long as they can do the quizzes
and the tests, we're good,” then pedagogical change is less likely to occur (Li, 2007, p.
390). This statement is the result of outcome-based education, where the knowledge and
comprehension abilities of students are more important than application and synthesis
abilities. Other teachers have indicated feeling that if good learning is not already taking
place, technology would serve no good (L.i).

For some teachers, technology produces anxiety and hostile feelings more than
educational gain for the students (Bly, 1993). In a society in which students must be
taught to be digitally literate, it is unacceptable for teachers to harbor fear or contempt for
technology, or for teachers to lack the knowledge and skills needed to effectively utilize
technology within the classroom. Atkins and Vasu (2000) suggested that as teachers
become more knowledgeable about technology integration, their concerns tend to move
from lower levels (contextual, informational, personal) to higher levels (consequences on
self and others). Professional development, even in its seemingly perpetual failure to
change teacher uses of technology, appears to be the only method available to construct
teacher knowledge about the need for digital literacy.

Technical and Instructional Support

If the previous barriers are not enough, another potential area for disappointment
is the lack of appropriate technical support (Atkins & Vasu, 2000). Research has
suggested that schools with appropriate technical support, including support staff with

curricular knowledge, have more successful levels of technology integration (Atkins &
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Vasu; Healy, 1999). This means that teachers with locally-based technology integrators
are more likely to successfully use technology in the classroom. Additionally, teachers
with exemplary levels of technology use are more likely to be found in schools that have
a locally-based technology integrator (Becker, 1994).

Teachers who integrate technology tend to need support from administrators
(Baylor & Ritchie, 2002; Hartnell-Young, 2006). Administrators can greatly influence
the levels of technology integration by modeling uses of technology to teachers and
students, providing acknowledgments and incentives for technology use, and utilizing
formative or summative technology evaluations (Baylor & Ritchie). Building level funds
could also be used to increase accessibility or provide professional development. Since
these monies are often administered by the building level administrator, the funds could
be used to support technology.

Snoeyink and Ertmer (2001) found two levels of barriers to learning and/or using
technology. The first level, extrinsic, includes lack of access to equipment or software,
insufficient time for planning, or lack of technological support. Teacher beliefs about
technology, organizational culture, instructional models, and openness to change are
examples of the second barrier level, intrinsic barriers to technology (Snoeyink &
Ertmer). These barriers are not insurmountable; the overall outcome of defeating them
benefits teachers and students as they progress toward digital literacy. If a school’s
technology program is to succeed, it will need a clear vision of a technology-mediated
education, a technology plan, strong administrative support, an adequate budget, clear
and consistent expectations, and an evaluation system that personifies the program

(Atkins & Vasu, 2000).
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Internet Content

A final barrier to utilizing instructional technology is content found on the
Internet (Healy, 1999). The content of the Internet is as varied and wide-ranging as that
found throughout the entire world, except that content can be brought into the confines of
a home or school with tremendous amounts of privacy. Students using the Internet to
conduct student-centered projects may come into contact with content that is
incompatible with their personal beliefs or the beliefs of their teachers, parents,
administrators, or school board members. Even sites that contain appropriate information
may harbor advertisements that feature inappropriate messages (Healy). As a rule,
administrators and other stakeholders do not have tolerance for student access of
inappropriate materials using school equipment; therefore, this is a barrier that needs to
be addressed through continued actualization toward digital literacy. By giving teachers
and students the literacy skills they need to fully utilize the Internet, the problems
associated with advertisements can be turned into learning activities.

Professional Development

Educators have improved the quantity and quality of technology in our schools,
but teachers who are digital immigrants are ill-prepared to use technology for teaching
and learning (Prensky, 2005; Sandholtz, 2001). According to Sandholtz, “the capacity of
teachers to use technology in classroom instruction has not kept pace with the increased
access to technology in school” (p. 349). School officials have worked very hard to
improve instructional staff members’ computer literacy skills, but authentic technology
integration goes far beyond basic concepts (Sandholtz). Often, the professional

development surrounding technology initiatives is too short, not easily applicable, covers
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too much material, or is too advanced to meet the needs of the learners (Sandholtz;
Shackel, 2004).

Students have complained that teachers and schools are woefully unprepared to
teach them in a digital age (Paige, Hickok, & Patrick, 2004; Prensky, 2001a). Students
have even requested professional development activities for their teachers (Paige et al.).
Unfortunately, technology-based professional development has fallen short in delivering
sustainable change in classroom instruction (McCannon & Crews, 2000). However,
despite the shortcomings of professional development, some teachers have become
technology implementation innovators (Armstrong & Warlick, 2004; Jaber & Moore,
1999; Stetson & Bagwell, 1999).

Utilizing technology as a vehicle of school reform creates a discourse between
those who seek the reform and those who debate the equity issues involved in technology
initiatives (Warschauer, 2003). The issue of equity addresses the access levels of minority
students and/or students from low income households when compared to students from
middle and upper income households (Warschauer). DeBell and Chapman (2006)
disclosed that the equity issue is improving. They stated that 85% of students in low-
income households (less than $20,000) used a computer and the Internet, compared to
95% of students in more wealthy households (more than $75,000). This closing of the
gap is apparently due to the increased amounts of technology within schools, since within
the same report the discrepancy between the adults in the same households was nearly
60% (33% of adults in low-income households compared to 89% of adults in high-

income households used computers and the Internet).
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Sandholtz (2001) found that there were three major factors to technology
implementation: access, training, and support. Authentic, motivational professional
development is needed to move teachers to more appropriate classroom technology use
(Sandholtz). Additionally, students should serve as collaborators in order for schools to
better meet the needs of learners (Prensky, 2005). The utilization of students as
developers of their own learning is a key practice in learner-centered educational
programs (Owen & Demb, 2004).

Access to appropriate technology is important for teachers and students. If the
technology is not easily accessible, then teachers will be less likely to utilize it in their
instructional plans (Sandholtz, 2001). Technology needs to be readily accessible to
teachers and students in order for proper implementation to occur. This may only be fully
achieved through one-to-one, student-to-computer ratios.

When large amounts of technology are introduced at a school (for example, a one-
to-one, student-to-computer program), professional development becomes an issue
(Sandholtz, 2001). Many of the users do not understand the basic infrastructure behind
much of the technology being placed into their classrooms. Without this basic
understanding of the equipment, they cannot perform simple troubleshooting processes
when a minor problem arises. Administrators lodged in this mindset often produce
professional development that is focused on training teachers how to use the equipment.
Instead, professional development should focus on how the equipment can be used as
authentic learning tools. The infrastructure that allows the technology to be used should
continue to be discussed, but only in relation to how the learning tools can be used to

authentically instruct students.

42



After appropriate technology is in place and authentic professional development is
implemented to encourage the use of technology, teachers and students are in need of
appropriate technical support (Sandholtz, 2001). Many schools officials who face this
issue hire certified teachers to be technology integrators. Other administrators feel that
content area coordinators should ultimately be responsible for urging teachers to
authentically integrate technology into teaching and learning. In both cases, school
leaders should employ computer technicians who can understand the goals of teachers
and present the teachers with solutions to the technical problems they face as they move
to implement technology-based authentic learning.

In addition to appropriate technology, professional development, and ongoing
support, schools should consider long range technology plans to ensure that goals are set.
When school districts’ technology plans were examined, the schools were rated highly in
the category of development of long-range strategies (Bradshaw, 2002), in contrast to the
single trainings so often found in typical technology implementation programs. Bradshaw
suggested that technology plan developers should work to ensure that appropriate support
for ongoing technology staff development was available and that it supplemented the
teachers’ and administrators’ shared vision for technology. Bradshaw concluded that
“there was evidence that some districts recognized the need to examine the impact on
both teacher and student learning” (p. 144). When implementing a technology integration
program, teacher learning is as important as student achievement. Rivero (2005) quoted a
public school official as stating, “the goal of today’s educational leaders ought to be

having all teachers make good and consistent use of technology” (p. 36). Teachers should
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work to understand and implement technology within their classrooms, with increased
student learning and achievement as the end goals.

Teacher preparation programs have failed to prepare pre-service teachers and to
provide them with the tools they need to utilize instructional technology in the classroom
(McCannon & Crews, 2000; Stetson & Bagwell, 1999). A major focus of educational
reforms in teacher preparation programs has been to develop curricula that prepare
teachers to incorporate technology into classroom learning (Mayo, Kajs, & Tanguma,
2005). If teacher preparation faculty are unable to deliver individuals trained in
instructional technology, educators cannot rely on a new generation of teachers to begin
integrating instructional technology. Therefore, schools must commit to developing
professional development programs that facilitate the transition from technology user to
technology integrator.

Williams and Kingham (2003) sought to determine whether experienced and pre-
service teachers differed in their perception of technology utilization, based upon
teaching assignment. They found “a lack of infusion of technology into the curriculum”
and that “the veteran teachers...showed very little use of technology in the subject areas,”
suggesting that “school districts may not be providing adequate staff development
experiences to prepare veteran teachers to use technology in their classrooms” ( 1).

Unfortunately, school personnel have fallen short in delivering quality in-service
that emphasizes the uses of instructional technology (McCannon & Crews, 2000). Since
increases in achievement can be linked to the uses of instructional technology, then it
logically follows that staff development in the uses of instructional technology can lead

to increases in student achievement (Latham, 1999; Schacter, 1999). But in most cases,
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the in-service that teachers received was on how to use the computers, with little or no
emphasis placed on how to incorporate computers into instruction (McCannon & Crews;
Stetson & Bagwell, 1999).

Another problem with integrating staff development for technological integration
into the curriculum is a lack of funding. Coley, Cradler, and Engel (1997) stated that at
least 30% of educational technology budgets should be earmarked for staff development,
a sentiment echoed by Carvin (2000). But in 1995, Mageau found that only 5% of
technology budgets were being devoted to such causes. That percentage had dropped to
only 3% by the year 2000 (Carvin). This is obviously a discrepancy, and one that, due to
school finance issues, is not likely to be quickly remedied.

While it has been found that technology can increase student achievement, it has
also been suggested that technology only affects achievement when properly utilized in a
constructivist method where students pursue higher-order thinking skills (Baylor &
Ritchie, 2002; Latham, 1999; Schacter, 1999). It has also been indicated that teachers are
not prepared to use technology in this fashion despite their many years of access to it. Not
even teacher preparation programs are adequately meeting the needs of pre-service
teachers (McCannon & Crews, 2000; Stetson & Bagwell, 1999; Williams & Kingham,
2003).

In addition to staff development funding, teachers need time to learn how to use
and apply technology (Hartnell-Young, 2006). The implementation of administrative
technology was meant to lighten the burdens placed on teachers, but it has been
questioned whether it has held true to its purpose (Snoeyink & Ertmer, 2001). It is

possible that the time recovered by the use of electronic grade books and attendance
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programs has been replaced with the review of student data for special education
programs, standardized testing, and at-risk populations.
Historical Review of Educational Technology

A review of research of educational technology from the late 1980s showed the
changes that have occurred as a result of application of knowledge gained. In the 1980s,
Cawelti (1989) proposed several technology principles for public schools. Schools were
urged to carefully consider the uses and purposes of technology and implement
technology in areas where machines are more effective and efficient than humans
(Cawelti). This coincided with the idea that schools have traditionally utilized computers
to more efficiently take attendance and compute student grades (Cohen, 1988; Ertmer &
Snoeyink, 2002).

Another of Cawelti’s (1989) principles described how software should be equally
balanced between didactic and authentic types of instruction. This demonstrated a
transition from purely administrative uses of technology and hinted at the utilization of
technology as an authentic learning tool. As presented by Cawelti, it would appear that
many researchers were still promoting didactic methods of teaching as viable in the
classroom. School clientele have changed with the technological improvements over the
past decade (Battelle, 2007; Prensky, 2001a, 2001b, 2005).

A third technology principle presented by Cawelti (1989) was that schools should
be prepared for the time and expense of staff training. In the past, training has often been
more aligned with teaching computer literacy. Instead of teaching computer literacy,

today’s schools should utilize authentic professional development focused on technology
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application (Sandholtz, 2001). The role of technology has changed from the concept of it
must be learned to the idea of it must be used to learn.

The next technology principle presented by Cawelti (1989) was that “care is taken
to provide equity of access to technology as a learning tool” (p. 35). The issues of a
technology gap and equity in access are persistent themes in the implementation of
technology in public schools. Warschauer (2003) presented equity as one of two central
discourses involved in introducing technology into the classroom, but it was found that
educators have worked very hard over time to shore up the technology gap (DeBell &
Chapman, 2006).

Something not taken into account by DeBell and Chapman (2006) was the quality
and quantity of computer access of the children within each household. Quality is a key
factor in determining how successful technology will be in providing seamless
integration into teaching and learning (Lei & Zhao, 2007).

Cawelti’s (1989) final principle of technology involved ensuring that students
received training on how to access and utilize it as a learning tool. An interesting
component of this principle was the insistence of involving students in the
implementation of technology for learning and utilizing the students as models to enable
the learning of other students. This principle has gone nearly unchanged since Cawelti’s
review. In fact, we often find the inclusion of students as decision makers presented as a
new idea. This principle, as presented by Cawelti, is almost in contrast to the computer
literacy-based principles presented during the same time period.

Public education has experienced enormous changes in a short period of time.

More administrators and teachers are educating students who have already integrated
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technology into their lives and do not need computer literacy skills (Prensky, 20014,
2001b, 2002, 2005). The resulting conclusion is that teachers should be using technology
as a tool in their instructional tool belts that allows them to motivate and challenge
students to make significant gains in learning.

Conclusion

Technology has not made the wide-sweeping educational change that so many
people believed it could make, but that does not mean that we should abandon it for the
next great revolution. Technology should be harnessed for its power to motivate students,
provide collaborative experiences, and integrate authentic learning experiences.
Technology is a tool, albeit a very flexible one, that should be applied in such a way that
students do not even notice its involvement (Warlick, 2007).

In the end, technology has not been shown to have an undeniably positive impact
on the central core business of education: learning. From researchers who have
demonstrated increased student achievement (Mann et al., 1999; Schacter, 1999), to those
who have suggested that some types of technology might even decrease student learning
(Biggers, 2001; Harter & Harter, 2004; Krashen, 2003), the results have portrayed an
inconclusive report on the effects of technology in education. The overall concomitant
benefits of technology do not synchronize with the millions of dollars spent by public
education. However, in the light of the day-to-day technological changes in society, there
are those who say it is still important for schools to continue to invest financially in
technology (Armstrong & Warlick, 2004; Battelle, 2007; Fisch, 2006; Friedman, 2005;

Prensky, 2001a, 2001b, 2002, 2005).
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Every year, schools purchase technological hardware and software that do not live
up to the seller’s stated promises (Oppenheimer, 2007). Instead of relying on technology
to make drastic changes in education by itself, educational leaders need to apply the
lessons learned from the research: the implementation of authentic, constructivist
teaching with technology that motivates students to utilize higher-order thinking skills to
increase learning (Becker, 2007; Collins, 1991; Jonassen, 1990).

In 2001, Prensky wrote that “our students have changed radically...today’s
students are no longer the people our educational system was designed to teach” (p. 1).
According to Fisch (2006), our schools are preparing students for jobs that do not yet
exist. If these statements are true, educators are challenged to provide students with the
best set of skills necessary to allow them the flexibility to compete for future
employment. Within this realm of technology, innovative instructional methods such as
digital literacy should be utilized.

According to several theorists, digital literacy could provide students with the
skills they will need to work and live in a society that each day produces more
information than it produced the week before (Armstrong & Warlick, 2004; Battelle,
2007; Fisch, 2006 ; Prensky 2001a, 2001b, 2005; Warlick, 2007). These theorists have
proposed that students must be able to find, evaluate, organize, and synthesize
information from multiple sources in order to be successful in such a world (Armstrong
& Warlick; Warlick). Dede (2000) stated that the “innovative kinds of pedagogy enabled
by [technology] empower moving instruction beyond synchronous, group, presentation-
centered forms of education and enable preparing students for the complexities of

a...knowledge-based global marketplace” (p. 301).
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Digital literacy, as described by these theorists and presented as a framework for
education in the future, has not been studied sufficiently. The lack of empirical evidence
on the subject of digital literacy, as suggested by Warlick (2007) and Prensky (2001a,
2001b, 2002, 2005), has suggested that it is not a viable solution for creating educational
change within schools. Therefore, in light of the strong theoretical argument based upon
solid evidence gathered from multiple sources from around the globe (Friedman, 2005;
Prensky, 2005; Warlick), it becomes evident that the theory of digital literacy should be
compared to outcomes in student achievement. This study investigated the relationship

between digital literacy and student achievement.
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Chapter 3
DESIGN

Educating students is one of the most important responsibilities of parents,
administrators, teachers, and community members. Teaching students to succeed in a
global environment should be a central tenet of every school in America. Schools are
under a great deal of pressure to ensure that students succeed on high-stakes
accountability measures but must also prepare students for life after graduation. This
study examined whether schools are facilitating student technological growth and
whether the digital literacy levels being taught by teachers are reflected in the schools’
state accountability ratings. This chapter describes the methods that were used to examine
the relationship between level of digital literacy and Texas public school accountability
rating. The chapter describes the steps of the study, including instrumentation,
participants, and a description of data collection and data analysis procedures.

Purpose of the Study

This study attempted to determine whether focused classroom instruction on the
skills associated with digital literacy exhibit a relationship with student achievement. The
proponents of digital literacy claim that the skills learned within their educational
philosophy are morally and ethically necessary in order for students to find success as
adults in the future (Armstrong & Warlick, 2004; Battelle, 2007; Fisch, 2006; Prensky,
2001a, 2001b, 2005; Warlick, 2007). However, this educational philosophy lacks
research-based evidence to support its cause. Therefore, it was necessary to examine the

relationship between student achievement and the tenets of digital literacy in order to
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establish a justifiable basis for inclusion or exclusion of the theory of digital literacy from
education.

In order to provide insight on the theory of digital literacy, this study examined
the relationship between student achievement, as measured by the state of Texas
accountability system, and the digital literacy levels of campus students and teachers, as
measured by the Texas School Technology and Readiness (STaR) Chart. A study that
examined links between the accountability rating system for Texas public schools and
districts and the theory of digital literacy had not been conducted. It is hoped that the
results of this research will be utilized to prompt constructive conversations about digital
literacy in the classroom. Therefore, it was significant to study the impact of digital
literacy on student achievement.

Research Questions

A total of three research questions were investigated in this study. The following
questions were examined to determine the relationship between Texas elementary
schools’ levels of technology implementation and utilization and their state accountability
rating:

1. What is the administrator perceived level of digital literacy that is present in
schools based upon their state accountability rating (e.g., exemplary, recognized,
academically acceptable, and academically unacceptable)?

2. Are there statistically significant differences between the digital literacy levels of
students according to their state accountability rating (e.g., exemplary,

recognized, academically acceptable, or academically unacceptable)?
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3. s there a statistically significant change in elementary students’ levels of digital
literacy over the period studied?
Description of Data

Historical data were utilized to ascertain whether a relationship existed between
focused classroom attention on the skills associated with the theory of digital literacy, as
measured by the Texas STaR Chart, and the outcomes found in the state accountability
system. Data were extracted from the Texas STaR Chart for every elementary school in
the state of Texas for the academic years 2004-2005, 2005-2006, 2006-2007, and 2007-
2008. The STaR chart is an instrument used to collect data on technology in schools. It
facilitates the measurement of four focus areas: teaching and learning; educator
preparation and development; leadership, administration, and instructional support; and
infrastructure for technology (Texas Education Agency [TEA], 2006). The study sought
to compare the areas of the Texas Campus STaR Chart specific to the theoretical
framework of digital literacy and the results of the campuses’ state accountability ratings
to determine whether a relationship existed.

Instrumentation

The Texas STaR Chart is a state-mandated report of technology preparation for
districts, campuses, and individual teachers. The STaR Chart consists of two different
types of reports, one for campuses and one for individual teachers. The reports are
required as part of the state technology plan submission process and as one eligibility
factor for E-Rate funding (TEA, 2006a). According to TEA,

The Texas Campus STaR Chart has been developed around the four key areas of

the Long-Range Plan for Technology, 2006-2020....the Texas Campus STaR
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Chart is designed to help campuses and districts determine their progress toward
meeting the goals of the Long-Range Plan for Technology, as well as meeting the
goals of their district. The Texas Campus STaR Chart will also assist in the
measurement of the impact of federal, state, and local efforts to improve student
learning through the use of technology. (p. 2)
The Texas Teacher STaR Chart has been a mandated requirement for the past two
academic years. Because the study was intended to examine a longer period of time, it
focused only on the Texas Campus STaR Charts. The Campus STaR Chart had been a
state mandated survey for the entire period of the study.

The Texas Campus STaR Chart is based upon the work of The CEO Forum on
Education & Technology (Northeast and the Islands Regional Technology in Education
Consortium, 2002). The CEO Forum on Education & Technology developed the original
STaR Chart as a teacher preparation tool for colleges and universities to be used by
preservice teachers (2000). The CEO Forum’s (2001) original STaR Chart called for four
levels, or indicators, of technology implementation: early tech, developing tech, advanced
tech, and target tech. Each of these indicators was assigned a method of measurement
within five categories: educational benefits, hardware and connectivity, professional
development, digital content, and student achievement and assessment (CEO Forum,
2001).

The Texas STaR Chart’s format was modified to include the same four levels, or
indicators, but reduced the categories and modified them to include teaching and
learning; educator preparation and development; leadership, administration, and

instructional support; and infrastructure for technology (TEA, 2006a, 2008b).
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Additionally, each of the four categories is broken down into six sub-categories of
assessment.

The key area of teaching and learning is comprised of six focus areas: patterns of
classroom use, frequency/design of instructional setting using digital content, content
area connections, on-line learning, technology applications Texas Essential Knowledge
and Skills (TEKS) implementation, and student mastery of technology applications
TEKS. The key area of educator preparation and development addresses the focus areas
of content of professional development, models of professional development, capabilities
of educators, access to professional development, levels of understanding and patterns of
use, and professional development for online learning.

The leadership, administration, and instructional support key area includes the
focus areas of leadership and vision, planning, instructional support, communication and
collaboration, budget, and leadership and support for online learning. The key area of
infrastructure for technology is comprised of the focus area students per computers,
internet access connectivity/speed, other classroom technology, technological support,
local area network/wide area network (LAN/WAN), and distance learning capacity. The
resulting chart is a matrix-style rubric with sections that list the qualifications for the
subcategory and level indicators (TEA, 2006a).

Each Texas public school campus administrator is required to complete the STaR
Chart on an annual basis (TEA, 2006a, 2008b). The STaR chart is accessed utilizing an
online interactive website hosted on the TEA Region 12 Education Service Center’s
website. Each subcategory appears on its own screen and the administrator selects the

level of indicator for the campus. Once an indicator is selected, the site automatically
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forwards to the next subcategory. Once the chart is completed, the administrator can
review the recorded information and make necessary changes before the report is
submitted.

Each response is assigned a number based on the indicator selected by the
administrator. Early tech responses earn a one, developing tech receive a two, advanced
tech earn a three, and target tech receive a four. The total of each subcategory is then
tabulated for a category total that ranges from a minimum of 6 to the target score of 24.
Schools are then assessed on the four category totals. The goal of this process is to
increase the category totals each year for each individual campus (TEA, 2006a).

Participants

The population of this study consisted of public elementary schools in the state of
Texas whose district officials completed the Texas STaR Chart every year during the
2004-2008 time period that was studied. Officials from 3961 elementary schools whose
officials completed the Texas STaR chart in the state of Texas in 2004-2005, 4099 in
2005-2006, 4176 in 2006-2007, and 4145 in 2007-2008.

The state accountability rating is based upon the test scores of the students,
graduation rates of high school seniors, and dropout rates of 7" and 8" grade students
(TEA, 2008a). These additional variables were eliminated by utilizing elementary schools
for which graduation and dropout rates are not calculated (TEA, 2008c). Additionally, it
is believed, based on the work of Prensky (2001a, 2001b, 2005), that younger students
are better suited for the auspices of the theoretical framework of digital literacy and

therefore elementary schools become the natural sites of study.
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Only public elementary schools were studied. Commonly, technology in
secondary schools is taught in separate classes while elementary school teachers are
responsible for implementing the TEKS objectives. This makes secondary teachers less
responsible for the technology-based TEKS, even if addressing the standards is
theoretically a team effort. Since only elementary schools were studied, the results can
only be extrapolated to other elementary schools.

Methodology

Texas STaR Chart data were collected from the online data repository of all Texas
elementary schools that is hosted by the Region 12 Education Service Center. The data
that were utilized were from those schools whose officials completed the chart during the
2004-2008 school years. Texas school accountability system rating data were collected
from the TEA website. Data were compiled by school district for a four year period of
time. School campuses with any data missing from the four year timeframe were
excluded from the study.

The study utilized the Texas Campus STaR Chart because of the ability to
separate data into the four categories and 24 sub-categories. The STaR chart data were
analyzed and categorized in terms of digital literacy for the purpose of isolating the
relationship between digital literacy and student achievement. The literature surrounding
the theory of digital literacy was utilized to identify the focus areas from the key area of
teaching and learning. Of the six focus areas of teaching and learning, four are most
aligned with the theory of digital literacy (Armstrong & Warlick, 2004; Prensky, 2001a,
2001b; Warlick 2007) and were used as indicators to assess the level of presence of

digital literacy in the elementary campuses studied. The four focus areas of the teaching
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and learning area of the Texas STaR Chart that were examined were: patterns of
classroom use, frequency/design of instructional setting using digital content, content
area connections, and on-line learning.

Within the first focus area of patterns of classroom use, the early tech phase is
described as when “teachers primarily use technology to supplement instruction,
streamline management functions, and present teacher-centered lectures” and “students
use software for skill reinforcement” (TEA, 20063, p. 9). The developing tech phase is
described as when “teachers primarily use technology to direct instruction, improve
productivity, model technology skills, and direct student use of productivity applications
for technology integration” and *“students use technology to access, communicate, and
present information” (TEA, p. 9). The third level, or advanced tech, is depicted when
“teachers primarily use technology in teacher-led and some student-centered learning
experiences to develop higher order thinking skills and provide opportunities for
collaboration with content experts, peers, parents, and community” and “students
evaluate and analyze data to solve problems” (TEA, p. 9). The fourth and final level,
target tech, is illustrated with “teachers seamlessly integrate technology in student-
centered learning environment where technology is used to solve real world problems in
collaboration with business, industry, and higher education” and “learning is transformed
as students propose, assess, and implement solutions to problems” (TEA, p. 9).

The second focus area, frequency/design of instructional setting using digital
content, has an early tech level described as when “most teachers occasionally use
technology to supplement or reinforce instruction in classroom, library, or lab” (TEA,

20064, p. 9). The developing tech level is illustrated by stating that teachers have “regular
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weekly access and use of technology and digital resources for curriculum activities in the
classroom, library, or lab” (TEA, p. 9). As described in the advanced tech level, teachers
not only have regular access to technology, they also apply it “in various instructional
settings such as the classroom, library, lab, or through mobile technology” (TEA, p. 9).
The target tech level of the focus area is depicted as teachers and students having “on-
demand access to appropriate technology,” not just at school, but also at home and in the
community (TEA, p. 9).

The third focus area selected as an indicator of digital literacy is content area
connections. The early tech level is described as teachers using technology for “basic
skills with little or no connections with content objectives” (TEA, 2006a, p. 9). In the
developing tech level, teachers “use technology to support content objectives” (TEA, p.
9). Within the advanced tech level, teachers not only incorporate technology to support
content objectives, but also use technology to support subject specific objectives in order
to encourage the “development of higher-order thinking skills” (TEA, p. 9). The top
level, target tech, is exemplified as when teachers use technology to “seamlessly apply
technology across all subject areas” and provide for learning opportunities beyond the
classroom (TEA, p. 9).

The fourth and final focus area selected as an indicator of digital literacy on the
Texas STaR chart is online learning. In the early tech level, “most teachers use a few
web-based learning activities” (TEA, 2006a, p. 9). The developing tech level increases in
complexity to include customization of web-based learning activities in order to support
learning objectives (TEA). In advanced tech, teachers “create web-based lessons” firmly

rooted in content and learning objectives (TEA, p. 9). Finally, in target tech, “most
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teachers create and integrate web-based lessons...that support learning objectives
throughout the curriculum” (TEA, p. 9).

Texas state accountability ratings served as an additional data source. As of the
2004-2005 academic year, schools in Texas earn one of four accountability scores:
exemplary, recognized, academically acceptable, or academically unacceptable (TEA,
2008c). For elementary schools, the accountability rating is assigned based on student
performance on the Texas Assessment of Essential Knowledge and Skills (TAKS) exam
(TEA).

To earn an exemplary rating during the 2005-2008 assessment years, schools were
required to have 90% of students pass all five academic tests in the areas of reading,
writing, social studies, mathematics, and science (TEA, 2005, 2006b, 2007, 2008d). In
order to obtain the recognized rating, schools during the 2005-2006 assessment periods
had to have 70% of students pass all five academic tests. In the 2007-2008 assessment
period, 75% of students were required to pass for the school to reach the same goal.

The academically acceptable rating has experienced the most change during the
four year period of study. During the 2005 assessment year, only 50% of students needed
to pass the reading, writing, and social studies test to receive the rating of academically
acceptable. Additionally, 35% of students needed to pass the mathematics portion, while
only 25% of students needed to pass the science test in order to be rated as academically
acceptable (TEA, 2005). This standard changed during the 2006 assessment year to
require 60% of students to pass the reading, writing, and social studies tests while only
30% and 25% needed to pass the respective mathematics and science assessments (TEA,

2006b). In 2007, the passing percentage was raised to 65% for reading, writing, and
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social studies, while mathematics required 45% and science required 40% of students to
pass in order for the campus to receive the recognized rating (TEA, 2007). During the
final year included in the study, expectations were increased to require the passing
percentages to 70% for reading, 65% for writing and social studies, 50% for mathematics,
and 45% for science (TEA, 2008d). Schools with students who failed to meet this
standard received the academically unacceptable rating (TEA, 2005, 2006b, 2007,
2008d).

Procedures for Data Analysis

The study examined the relationship between campus STaR Chart indicators and
state accountability ratings. The first research question was examined utilizing
descriptive statistics. Each of the four years of data was independently analyzed for
trends utilizing reported mean scores. Then the trends of each individual academic year
were compared to determine if a relationship existed between levels of digital literacy
and student achievement. As an extension to the first research question, the examination
of the level of digital literacy that is present in schools based upon their state
accountability rating, the data of reported mean scores was converted into a percentage
for easy comparison.

The second research question, an examination of the existence of statistically
significant differences between the digital literacy levels of students according to their
state accountability ratings, was analyzed using a nonparametric test, chi square, followed
by a post hoc test, Kendall’s tau,. The data utilized to investigate the second research
question was determined to be categorical and ordinal, therefore the nonparametric

statistical test, chi square, was appropriate. The chi square assisted in the analysis of the

61



expected number of schools at various levels of technology implementation versus the
observed number of schools actually at that level of technology implementation. After
significant relationships were established, the Kendall’s tau, was used to determine the
strength and direction of the relationship.

The nonparametric statistic Wilcoxon signed-rank test was used for the third
research question investigating a statistically significant change in elementary students’
levels of digital literacy over the period studied. Nonparametric tests were necessary due
to the categorical and ordinal nature of the data. The Wilcoxon signed-rank test is a
nonparametric alternative to the paired-samples t-test and is used when the assumptions
of the t-test are not met (Hinton, Brownlow, McMurray, & Cozons, 2004). This statistical
test compares two paired samples by taking the value of a participant’s score from one
sample and subtracting it from the same participant’s score in the second sample,
producing a difference score (Hinton et al.). The output scores of the Wilcoxon signed-
rank test can be based on either positive or negative ranks with positive ranks indicating
that the second sample had a higher mean rank than the first and negative ranks
indicating that the first sample had a higher mean rank than the second sample (Hinton et
al.).

Summary

This study sought to determine the level of relationship between technology
implementation indicators, as derived from the Texas Campus STaR Chart, and student
achievement, as measured by the state accountability rating. Chapter 3 described the
methods of data collection, instrumentation, participants, and data analysis. The findings

of the study are reported in Chapter 4.
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Chapter 4
PRESENTATION OF DATA

The theory of digital literacy presents promises of increased student learning
through the use of technology in order to provide students with the skills they will need to
survive in a global marketplace (Dede, 2000; Prensky, 2001a, 2001b, 2002, 2005;
Warlick, 2007). Despite the theorists’ urgings, little or no empirical evidence supports the
idea that providing information-related technology skills will improve student
performance. However, multiple sources of information have begun to emerge that
suggest a relationship between digital literacy and student achievement (Fisch, 2006;
Prensky, 2001a, 2001b, 2002, 2005). This study investigated that relationship by seeking
information pertaining to three specific research questions.

The following research questions were used to determine the relationship between
Texas elementary schools’ levels of digital literacy and their state accountability ratings:

1. What is the administrator perceived level of digital literacy that is present in
schools based upon their state accountability rating (e.g., exemplary, recognized,
academically acceptable, and academically unacceptable)?

2. Are there statistically significant differences between the digital literacy levels of
students according to their state accountability rating (e.g., exemplary,
recognized, academically acceptable, or academically unacceptable)?

3. s there a statistically significant change in elementary students’ levels of digital
literacy over the period studied?

This chapter describes the data, as retrieved from the two sources of information

(Texas School Technology and Readiness [STaR] Chart and state accountability ratings)
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utilized in this study. Also included in this chapter are analyses and presentation of the
data. The data are presented in a variety of formats including narrative, graph, and table.
The Statistical Package for the Social Sciences (SPSS 17.0) was utilized to analyze the
data.

Description of Data

There were two data sets used to investigate the relationship between digital
literacy and student achievement, as proposed by the research questions. The first data set
was obtained from the Texas STaR Chart. Information from the Accountability Rating
System for Texas Public Schools and Districts served as the second data set.

The Texas STaR chart is composed of two similar state-mandated surveys, one
completed by individual teachers and another completed by the principal to describe the
campus as a whole. For the purposes of this study, the campus chart was utilized. It was
selected in order to be congruent with the second data set, which only reports campus
level performance.

In order for the chart to be utilized as an indicator of digital literacy, it was
necessary for it to be reviewed and validated by a panel of digital literacy experts. The
experts ascertained that four of the six focus areas within the key area of Teaching and
Learning were acceptable to use as indicators of digital literacy. The focus areas
approved by the expert panel as indicators of digital literacy were Patterns of Classroom
Use (TL1), Frequency/Design of Instructional Setting Using Digital Content (TL2),
Content Area Connections (TL3), and Online Learning (TL6). The expert panel
consisted of six current researchers holding terminal degrees in the areas of educational

leadership and educational technology.
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The STaR chart data were obtained from the Region 12 Educational Service
Center (ESC), which acts as the state agent for collection and dissemination of STaR
chart data. The data were downloaded as four separate files from the Region 12 ESC
website; each file covered an academic year ranging from 2004-2005 through 2007-2008.
The 2004-2005 data set contained 3,962 schools. The 2005-2006 school year contained
4,100 schools. The next academic year, 2006-2007, included 4,177 schools, and the last
year within the scope of this study, 2007-2008, included 4,146 schools.

During the course of the study, it was discovered that the selection criteria for the
campus level STaR chart shifted slightly between the 2005-2006 and 2006-2007 school
years. The change occurred in the subarea information collected between the first two
years and last two years of the data examined. It was determined that the changes in the
STaR Chart were significant enough to warrant limiting the second and third research
questions to two school years of study, 2006-2007 and 2007-2008. However, findings
from the trends in the first two school years of the study, 2004-2005 and 2005-2006,
allowed for the investigation of the levels of digital literacy that are present in the
schools, based upon state accountability rating.

Specifically, the variable TL1 was changed from Impact of Technology on
Teacher Role and Collaborative Learning on the 2005-2006 chart, to Patterns of
Classroom Use on the 2006-2007 chart. Additionally, the variables Frequency/Design of
Instructional Setting Using Digital Content (TL2), Content Area Connections (TL3), and
Online Learning (TL6) had either name or location changes on the STaR Chart. The

indicators for the levels of the chart also changed for this subarea. All four years of data
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were used to describe the first research question, but only the most recent two years of
data were utilized to examine the second and third research questions.

The second data set was obtained from the Accountability Rating System for
Texas Public Schools and Districts. The accountability system assigns ratings to schools
and districts according to several sources of information including performance on state
achievement tests, eighth grade completion rate, and high school dropout rate. Texas
elementary schools were selected for inclusion in this study. Secondary schools were not
included in order to control for completion and dropout rates which only affect the
accountability ratings of middle and high schools. The Texas elementary schools’
accountability rating system is based entirely upon student performance on the Texas
Assessment of Knowledge and Skills (TAKS) exams.

The second data set was downloaded directly from the Texas Education Agency’s
Accountability and Reporting website. Both years included in the study were downloaded
as comma-separated-values (CSV) files. The files were combined into a single
spreadsheet using Microsoft Excel. Schools that did not possess the elementary
designation were removed from the data set, as were elementary schools whose leaders
did not report accountability data for the years studied. The final file contained campuses
that were classified as elementary schools by the state of Texas and received an
accountability rating for the years studied. The composition of this data set, according to

state accountability rating and disaggregated by academic year, is shown in Figure 1.
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Figure 1

2007/2008 Texas Elementary School Accountability Rating

2007 Texas Elementary School
Accountability Rating

14% 2%
Unacceptable

Acceptable

= Recognized

2008 Texas Elementary School
Accountability Rating

1%
Unacceptable

26% Acceptable

= Recognized

® Exemplary ®m Exemplary

Each Texas school is assigned a unique 9-digit county-district-campus number
(TEA, 2004). For the purposes of this study, both data sets were combined into a single
Excel spreadsheet and arranged by campus identification number. The rows were aligned
so that each contained the 10 data points that were unique for each school. The Texas
STaR Chart was amended in 2006, thus causing a shift in the data set and forcing the data
from the first two years studied to be excluded during the examination of the second and
third research questions. Schools that did not possess data for the academic years 2005-
2008 were removed from the data set in order to report on the status of school campuses
that had been open continuously and that had been consistent in reporting. This data
cleaning procedure was conducted utilizing the unique campus identification number
which allowed the entire data set to be sorted in numerical order and then cross-checked
to verify that the state accountability and STaR chart data were present for the years
included in the range of the study.

There are several possible reasons that some school leaders did not report

accountability or STaR chart data. The school may have opened or closed during the
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years examined. Additionally, large natural disasters, such as Hurricane Katrina and
Hurricane Rita, resulted in TEA providing some school districts with waivers that
exempted them from reporting required information in the immediate aftermath of those
events. There were 3,518 schools included in the study (N= 3,518). The data were
transferred from Microsoft Excel into SPSS and initial descriptive statistics were
calculated.

Level of Digital Literacy by State Accountability Rating

The first research question sought to determine if a relationship existed between
the level of digital literacy present within a school and the state accountability rating.
Descriptive statistics were calculated for each of the four areas of the STaR Chart utilized
for the study. The four areas included Patterns of Classroom Use (TL1),
Frequency/Design of Instructional Setting Using Digital Content (TL2), Content Area
Connections (TL3), and Online Learning (TL6). The descriptive statistics for the
variables are listed in Tables 1 through 4.

In 2004-2005 (see Table 1), a pattern developed that indicates that recognized
schools reported higher levels of digital literacy (Xy11 = 2.03, X2 = 2.28, X113 = 2.18,
X116 = 2.03) than acceptable schools (Xt11 = 1.98, Xt =2.19, Xy13=2.11, X116 =
1.97). Exemplary schools reported higher levels (X1 = 2.16, X112 = 2.41, X113 =2.38,
XL = 2.19) than did recognized schools (Xt1 = 2.03, X112 = 2.28, X113 = 2.18, X116 =
2.03). However, the trend was not demonstrated in the relationship between acceptable
(X1 =1.98, X712 =2.19, X113 =2.11, X716 = 1.97) and unacceptable schools (X111 =

208, XT|_2 = 219, XTLS = 206, XTL6 = 198)
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Table 1

Descriptive Statistics for the 2004-2005 Academic Year

Variable
TL1 TL2 TL3 TL6

School Accountability Rating

Unacceptable N 63 63 63 63
Mean 2.08 2.19 2.06 1.98
Std. Deviation 0.604 0.564 0.592 0.66
Acceptable N 1911 1911 1911 1911
Mean 1.98 2.19 211 1.97
Std. Deviation 0.544 0.564 0.63 0.554
Recognized N 1292 1292 1292 1292
Mean 2.03 2.28 2.18 2.03
Std. Deviation 0.526 0.619 0.686 0.564
Exemplary N 252 252 252 252
Mean 2.16 241 2.38 2.19
Std. Deviation 0.6 0.622 0.724 0.588

A similar pattern is displayed in the 2005-2006 school year (see Table 2). Across
all four variables, exemplary schools had the highest STaR Chart mean scores (X1 =
2.23, X112 = 2.41, X113 = 2.37, X116 = 2.25). Additionally, recognized schools reported
higher mean scores (X1 = 2.17, X712 = 2.30, Xt13 = 2.21, X116 = 2.14) than did
acceptable schools (Xt11 = 2.08, Xt2 = 2.23, X113 = 2.13, X716 = 2.05). However,

mimicking the trend that developed in the analysis of the 2004-2005 school year data,
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acceptable schools did not always report higher mean scores of digital literacy (X1 =
2.08, X112 =2.23, X113 = 2.13, X116 = 2.05) than unacceptable schools (Xt.; = 2.15, Xt2
= 2.20, X1u3 = 2.07, XL = 2.15).

Table 2

Descriptive Statistics for the 2005-2006 Academic Year

Variable
TL1 TL2 TL3 TL6

School Accountability Rating

Unacceptable N 46 46 46 46
Mean 2.15 2.20 2.07 2.15
Std. Deviation .631 .582 574 595
Acceptable N 1203 1203 1203 1203
Mean 2.08 2.23 2.13 2.05
Std. Deviation 528 535 .555 523
Recognized N 1825 1825 1825 1825
Mean 2.17 2.30 2.21 2.14
Std. Deviation .540 561 .564 524
Exemplary N 444 444 444 444
Mean 2.23 241 2.37 2.25

Std. Deviation 573 .608 713 .567

During the 2006-2007 academic year, exemplary schools tended to report higher
mean scores across the technology implementation categories than did recognized

schools (see Table 3). In turn, recognized schools reported higher mean scores than did
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schools that received acceptable academic ratings. However, the trend did not continue
because acceptable schools only reported higher mean scores than unacceptable schools
in two of the four variables.

The area Patterns of Classroom Use (TL1) focused upon teachers’ use of
technology in the classroom. In this area, acceptable and unacceptable schools reported
identical mean scores (X = 1.96). In the Frequency/Design of Instructional Setting Using
Digital Content (TL2) area, unacceptable schools reported higher mean scores (X = 2.37)
than did acceptable schools (X = 2.36). Frequency/Design of Instructional Setting Using
Digital Content (TL2) is described as how often teachers utilize technology or have

access to technology within various instructional settings (TEA, 2006a).
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Table 3

Descriptive Statistics for the 2006-2007 Academic Year

Variable

School Accountability Rating TLL TL2 TL3 TL6

Unacceptable N 78 78 78 78
Mean 1.96 2.37 2.15 1.55
Std. Deviation .612 .705 512 573
Acceptable N 1507 1507 1507 1507
Mean 1.96 2.36 2.24 1.69
Std. Deviation 534 .616 527 .621
Recognized N 1449 1449 1449 1449
Mean 2.02 241 2.29 1.70
Std. Deviation 519 .613 546 567
Exemplary N 484 484 484 484
Mean 2.19 2.63 2.48 1.86

Std. Deviation .585 .688 .608 .586

The scores reported during the second year of the study, 2007-2008, repeat the
established trend as indicated by the data in Table 4. However, in 2007-2008, the
unacceptable schools (X = 2.45) reported means greater than or equal to acceptable
schools (X = 2.43) only once, in the Patterns of Classroom Use (TL1) area. Upholding
the trend set during the previous year, recognized schools (X = 2.50) surpassed the scores

of acceptable schools (X = 2.43) and exemplary schools (X = 2.68) surpassed the scores
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of recognized schools. The descriptive data revealed an increasing trend in STaR chart
scores as schools received higher accountability ratings.
Table 4

Descriptive Statistics for the 2007-2008 Academic Year

Variable

School Accountability Rating TL1 TL? TL3 TL6

Unacceptable N 38 38 38 38
Mean 2.45 2.21 2.00 1.58
Std. Deviation 555 528 569 500
Acceptable N 911 911 911 911
Mean 2.43 2.32 2.01 1.75
Std. Deviation 643 574 543 .565
Recognized N 1830 1830 1830 1830
Mean 2.50 2.37 2.08 1.83
Std. Deviation 618 563 537 559
Exemplary N 738 738 738 738
Mean 2.68 2.56 2.18 1.88

Std. Deviation .658 .616 549 530

The fourth and final focus area selected as an indicator of digital literacy on the
Texas STaR chart was online learning. Online Learning (TL6) is “a highly interactive
form of distance learning that is primarily delivered via the Internet” (TEA, 20064, p. 7).

In the academic year 2007-2008, the Online Learning (TL6) area progressively increased
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in arithmetic mean as the accountability levels increased from unacceptable (X = 1.58) to
exemplary schools (X = 1.88) (see Table 4). While there are several examples of
anomalies that do not seem to exemplify the trend, it is important to note that often the
sample size of unacceptable schools was considerably lower than the sample size of
acceptable schools.

Perhaps the most important observation that can be made from the descriptive
statistics reported in Tables 1 through 4 is that, in every case, the reported mean scores of
recognized and exemplary schools surpassed the scores of unacceptable and acceptable
schools. This indicates a relationship between teaching digital literacy skills and
increased student achievement. However, since there are such drastic changes in sample
size within each variable, percentages were calculated for the last two years of the study
to compare values in order to limit the effect of small sample sizes. Because the data
collection instrument, the Texas Campus STaR Chart, changed between the 2005-2006
and 2006-2007 school years, it was impossible to compare data across all four years of
the study. Therefore, percentages were calculated for the 2006-2007 and 2007-2008
school years. In order for the trend set by the means reported in Tables 3 and 4 to remain
accurate, it would require that early and developing tech levels be persistent at the
unacceptable and acceptable accountability levels, while the levels would gradually slide
toward advanced and target tech levels as the recognized and exemplary rating levels
were observed.

Analysis of the percentages of the Patterns of Classroom Use (TL1) area by
accountability rating initially indicated that the relationship suggested during the

examination of the reported mean values is perhaps not as strong as previously indicated
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(see Tables 3 and 4). However, when examined closer, a relationship began to emerge in
Patterns of Classroom Use (TL1). In the 2007-2008 academic year, 8.8% of exemplary
schools reported target technology implementation, while on the other end of the
spectrum, no unacceptable schools reported a target technology level (see Table 5).
However, a larger percentage of acceptable schools reported target technology levels for
2006-2007 and 2007-2008 (0.7% and 4.3%, respectively) than recognized schools (0.4%
and 4.1%, respectively). Despite the inverse order, the percentages for each year are very
close. While the relationship is not as pronounced when examining the percentages as
compared to the arithmetic means, it is still apparent that, according to the STaR chart
data, a relationship exists between school accountability rating and level of technology

implementation.
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Table 5

Percentages of Patterns of Classroom Use (TL1) by Accountability Rating

Accountability Rating 2007 2008
Unacceptable
Early 19.2 2.6
Developing 66.7 50.0
Advanced 12.8 47.4
Target 1.3 0.0
Acceptable
Early 15.5 4.1
Developing 73.4 52.7
Advanced 10.4 39.0
Target 0.7 4.3
Recognized
Early 12.3 2.5
Developing 74.3 49.0
Advanced 13.0 44.4
Target 0.4 4.1
Exemplary
Early 8.1 1.9
Developing 66.7 37.3
Advanced 23.8 52.0
Target 14 8.8
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In 2006-2007, the variable Frequency/Design of Instructional Setting Using
Digital Content (TL2) showed much higher percentages of unacceptable schools
reporting early technology implementation levels than any other level (see Table 6).
While the percentage for unacceptable schools dropped by almost 4% moving from 2006-
2007 to 2007-2008 for early level technology implementers, it was still the highest
among the four academic ratings. Additionally, exemplary schools exhibited the highest
levels of technology implementation, target tech, for both 2006-2007 and 2007-2008
(10.7% and 4.7%, respectively).
Table 6
Percentages of Frequency/Design of Instructional Setting Using Digital

Content (TL2) by Accountability Rating

Accountability Rating 2007 2008

Unacceptable

Early 9.0 5.3
Developing 48.7 68.4
Advanced 38.5 26.3
Target 3.8 0.0
Acceptable
Early 3.9 3.7
Developing 59.5 62.7
Advanced 331 31.7
Target 3.5 1.9
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Accountability Rating 2007 2008

Recognized
Early 3.0 2.5
Developing 57.1 59.5
Advanced 36.2 36.4
Target 3.7 1.7
Exemplary
Early 1.2 1.9
Developing 45.0 45.1
Advanced 43.0 48.2
Target 10.7 4.7

The Content Area Connections (TL3) area reflects how teachers incorporate
technology into core content curricula (TEA, 2006a). The results of the examination of
Content Area Connections (TL3), listed in Table 7, support the trends found in the
previous two variables, Patterns of Classroom Use (TL1) and Design/Frequency of
Instructional Setting Using Digital Content (TL2). As reported in both 2006-2007 and
2007-2008, no unacceptable schools reported reaching target technology levels in
Content Area Connections (TL3). In 2006-2007, exemplary schools reported over three
times the percentage of schools reporting target technology levels than recognized
schools (1.2% as compared to 4.1%). Interestingly, when only the target tech and early
levels of technology implementation were reviewed, unacceptable schools reported the
highest percentages of early technology levels while exemplary schools reported the

highest percentages of target technology levels.
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Table 7

Percentages of Content Area Connections (TL3) by Accountability Rating

Accountability Rating 2007 2008

Unacceptable

Early 6.4 15.8
Developing 71.8 68.4
Advanced 21.8 15.8
Target 0.0 0.0
Acceptable
Early 3.9 13.8
Developing 69.4 72.2
Advanced 25.7 13.4
Target 0.9 0.5
Recognized
Early 3.4 9.8
Developing 65.6 73.7
Advanced 29.7 15.5
Target 1.2 1.0
Exemplary
Early 1.9 6.5
Developing 52.3 70.3
Advanced 41.7 22.0
Target 4.1 1.2

79



The fourth variable, Online Learning (TL6), is defined as “a highly interactive
form of distance learning that is primarily delivered via the Internet” (TEA, 20063, p. 7).
In 2006-2007, 98.7% of schools that were assigned unacceptable academic ratings
reported either an early or developing Online Learning (TL6) technology implementation
level with no unacceptable schools reaching the target tech level (see Table 8). During
the follow year, 2007-2008, this trend increased as 100% of unacceptable schools
reported an early or developing technology implementation level. Leaders of 92.1% of
the 2006-2007 exemplary schools and 93.3% of the 2007-2008 exemplary schools

indicated early or developing technology implementation levels.
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Table 8

Percentages of Online Learning (TL6) by Accountability Rating

Accountability Rating 2007 2008

Unacceptable

Early 47.4 421
Developing 51.3 57.9
Advanced 1.3 0.0
Target 0.0 0.0
Acceptable
Early 38.0 31.2
Developing 56.3 62.9
Advanced 4.2 5.6
Target 15 0.3
Recognized
Early 34.8 24.6
Developing 60.4 68.5
Advanced 4.4 6.0
Target 0.4 0.9
Exemplary
Early 23.3 19.5
Developing 68.8 73.8
Advanced 6.2 5.6
Target 1.7 11
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The first research question sought to determine the level of technology
implementation based upon the state accountability rating. The data indicate that a
relationship exists between higher rated schools and more advanced levels of technology.
This could indicate a relationship between student achievement and the teaching of
digital literacy skills because elementary schools with higher accountability ratings had
students who performed better on state-mandated tests than did schools with lower
accountability ratings. Additionally, the higher levels of technology implementation are
congruent with the teaching of digital literacy skills.

Differences in Digital Literacy Levels

Jones-Kavalier and Flannigan (2006) stated that, “adults who did not grow up
with technology continue to adapt from iteration to iteration. The senior population
approaches the new literacy like a foreign language that is complex and perhaps of
questionable use” (p. 8). Like differences in age and experience influence the use of
technology, the second research question sought to determine whether students’ digital
literacy levels differed based on the state accountability rating of their schools. In the
case of both data sets, the information was categorical and ordinal in nature. Therefore, in
order to express a relationship between the data sets, a Pearson’s chi-square was chosen
as the initial statistical test. A chi-square is used to determine whether the expected
values vary from the obtained values and answers the question of whether these
discrepancies are bigger than might be expected by chance or if there is a statistically
significant relationship between the variables (Hinton, Brownlow, McMurray, & Cozens,
2004). A chi-square does not indicate the strength of the relationship, therefore Kendall’s

tau, was added as a post hoc test to express the effect size. The large sample size (N =
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3,518) provides more than adequate variation to account for the required average
expected count frequency.

Kendall’s tau is a nonparametric correlation coefficient that can be used with
scaled ordinal variables (Hinton et al., 2004). While it is considered to be equivalent to
Spearman’s rho, Kendall’s tau represents probability. There are three derivatives of the
Kendall’s tau; the appropriateness of each is determined by the type of data and size of
the cross tabulation tables being used (Hinton et al.). For the purposes of this study,
Kendall’s taup was used because both variables being measured were at an ordinal level.
A null hypothesis (tau, = 0) represents no correlation between two variables while the
alternate hypothesis (tau, = < > 0) suggests the variables are correlated (Hinton et al.)

The Patterns of Classroom Use (TL1) area, reported in Table 9, expressed
significance and a small effect size (y = 77.277, df =9, N = 3,518, p < 0.001, = = 0.109,
p < 0.001). The next variable, Frequency/Design of Instructional Setting Using Digital
Content (TL2), was also significant (see Table 10) with a small effect size (x> = 86.941,
df =9, N =3,518, p <0.001, T =0.096, p < 0.001). The third variable, Content Area
Connections (TL3), indicated a significant relationship (see Table 11) with a smaller than
typical effect size (3> = 84.556, df =9, N = 3,518, p < 0.001, T = 0.116, p < 0.001)
(Cohen, 1988). The fourth and final variable for 2007, Online Learning (TL6), was also
found to be significant (see Table 12) with a small effect size (y* = 53.272, df =9, N =

3,518, p < 0.001, = 0.083, p < 0.001).
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During the 2006-2007 academic year, the relationship between levels of
technology implementation and schools’ accountability ratings was significant. The
Content Area Connections (TL3) area had the largest effect size (tr = 0.116) of all four
variables, but it was considered to be smaller than typical (Cohen, 1988). The smallest

effect size was found in the Online Learning (TL6) area (t = 0.083).
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The results did not vary greatly in 2007-2008 when compared to the 2006-2007
results, however, the variables in 2007-2008 expressed slightly larger effect sizes. For the
area Patterns of Classroom Use (TL1), the levels of technology implementation were
significant (see Table 11), with a less than typical effect size (x* = 72.94, df =9, N =
3,518, p <0.001, t = 0.115, p < 0.001). The results of the second variable,
Frequency/Design of Instructional Setting Using Digital Content (TL2), are reported in
Table 12. This variable was also found to have a significant relationship between level of
technology implementation and academic rating (y* = 88.761, df =9, N = 3,518, p <
0.001, T =0.129, p < 0.001). Despite having the largest effect size (t = 0.129) of all of the
variables between the years studied, it is still considered to be smaller than typical

(Cohen, 1988).
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For the year 2007-2008, the variable Content Area Connections (TL3) was found
to be significant (see Table 13) with an effect size of 0.100 (3? = 47.471, df =9, N =
3,518, p <0.001, t =0.100, p < 0.001). Similarly, the fourth variable in 2008, Online
Learning (TL6), was significant (see Table 14), but had an effect size that was nearly
non-existent (2 = 40.774, df =9, N = 3,518, p < 0.001, t = 0.015, p < 0.001). Online
Learning (TL6), in 2007-2008, was found to have the smallest effect size (t = 0.015) for
the years studied. However, the 2006-2007 Online Learning (TL6) variable also had the
lowest effect size (t = 0.083) for that year of reporting and the second lowest in the years
studied. This indicates that of all of the variables studied, Online Learning (TL6) has the
weakest relationship to accountability. The other three variables, Patterns of Classroom
Use (TL1), Design/Frequency of Instructional Setting Using Digital Content (TL2), and
Content Area Connections (TL3), all had small, but similar, effect sizes which indicate

that they are correlated, although slightly, with the school academic accountability rating.
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Changes in the Levels of Digital Literacy

The last research question sought to determine whether there was a statistically
significant change in elementary students’ levels of digital literacy over the period
studied. The purpose of investigating the question was to see if significant changes
occurred from year to year in the STaR chart areas that exemplified digital literacy.

The third question was examined through the use of a Wilcoxon signed-rank test.
The Wilcoxon signed-rank test is a nonparametric alternative to the paired-samples t test
and is used when the assumptions of the t test are not met (Hinton et al., 2004). This
statistical test matches two paired samples and produces a difference score for each
participant, taking the value of the participant’s score from one sample and subtracting it
from the same participant’s score in the second sample (Hinton et al.). The output scores
of the Wilcoxon can be based on either positive or negative ranks. Positive ranks indicate
that the second sample had a higher mean rank than the first sample and negative ranks
indicate that the first sample had a higher mean rank than the second sample (Hinton et
al.).

There was a significant difference in a positive direction for the changes in
Patterns of Classroom Use (TL1) key area between 2006-2007 and 2007-2008 (Z = -
34.069, N = 3,518, p < 0.001). This indicates that the level of digital literacy skills being
taught increased between 2006-2007 and 2007-2008. However, as indicated in Table 17,
the Design/Frequency of Instructional Setting Using Digital Content (TL2) area exhibited
a drop in digital literacy skills during the same time period (Z =-1.859, N = 3,518, p =

0.063). The drop in the second variable (TL2) was not significant, therefore it was not an
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effective measure for determining the change in digital literacy skills being taught during
the period studied.

The Content Area Connections (TL3) area, like the Design/Frequency of
Instructional Setting Using Digital Content (TL2) area, experienced a decrease in the
teaching of digital literacy skills over the period studied. This decrease was significant (Z
=-1.859, N = 3,518, p < 0.063). The fourth variable, Online Learning (TL6), indicated a
significant increase in the teaching of digital literacy skills (Z =-8.923, N = 3,518, p <
0.001). The outcome of the statistical test resulted in three significant results, with two
results that indicate increases in the teaching of digital literacy skills. The third result
suggests a decrease in these skills. The fourth variable was not found to experience a
significant change.

Patterns of Classroom Use (TL1) is an indicator of teachers’ use of technology
within the classroom. Teachers were becoming more aware of digital literacy skills and
are utilizing them more frequently in teaching and learning. The second significant
variable, Content Area Connections (TL3), suggests that despite teachers’ awareness of
digital literacy skills, they were becoming less adept at incorporating these skills into
daily classroom activities. The results of the analysis of the Online Learning (TL6) area
also indicated that the amount of virtual or e-learning opportunities provided to students

was increasing.
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Summary

The purpose of school-based digital literacy is “to develop a cross-curricular
attention so that students have the chance to learn in a digital environment and teachers to
adopt media and communication as a teaching style” (Rivoltella, 2008, p. xii). This study
examined the relationship between digital literacy and student achievement and was
guided by three research questions. The first question sought to determine if a
relationship existed between the level of digital literacy and the state accountability
rating. An examination of statistical differences between the levels of digital literacy and
state accountability rating was the basis for the second question. The third question
sought to determine if statistically significant changes in digital literacy occurred during
the period studied.

An investigation of the first question determined that in most cases, a positive
relationship occurred between digital literacy levels and student achievement. This was
determined by comparing descriptive statistics for four different indicators of digital
literacy over the period studied. The data were presented in mean scores and percentages
to provide a more in-depth investigation of the relationship. In both cases, a positive
relationship was expressed.

The research method of the second question utilized nonparametric statistical tests
to account for the categorical and ordinal information within the data sets. The statistical
measure Kendall’s tau, was utilized as a post hoc test to measure effect size. In all eight
cases measured, a significant relationship was found with a small to moderately small

effect size.
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The statistical analysis of the third question required the use of another
nonparametric measure, the Wilcoxon signed-rank test. The Wilcoxon test was used to
determine whether the distribution of two paired variables in two related samples were
the same. The existence of positive as well as negative significant changes in digital
literacy levels over time was present between the years reported. The following chapter
will include a summary, conclusions, suggestions for public school administrators, and
implications for further research on the relationship between digital literacy and student

achievement.
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Chapter 5
CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS FOR FURTHER
RESEARCH

The proponents of digital literacy have been advocating its use in schools and
classrooms for a number of years (Armstrong & Warlick, 2004; Battelle, 2007; Fisch,
2006; Warlick, 2007). However, the empirical evidence on the impact of digital literacy
on teaching and learning has been nearly nonexistent. Therefore, this study was
conducted to provide evidence of the effects of digital literacy skills instruction on
student achievement. By utilizing data obtained from the Texas School Technology and
Readiness (STaR) chart, validated as an indicator of digital literacy, and the
Accountability Rating System for Texas Public Schools and Districts for state elementary
schools, a relationship between digital literacy and student achievement was evidenced.

The theoretical framework presented in Chapter 1 provided the foundation for the
conclusions discussed in this chapter, which presents an examination of the findings as
well as implications for researchers and practitioners. Also presented in this chapter is a
discussion of the impact of the study upon the theoretical framework of digital literacy,
recommendations for future study, and conclusions.

Summary of the Study

Chapter 1 of this study included a description of the study’s theoretical
framework, problem statement, purpose of the study, and significance. The foundation of
the study was built upon the theoretical framework of digital literacy. Proponents of
digital literacy believe that students should be taught not just how to use technology, but

how to use technology to find, collect, compile, and utilize information in a context that
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facilitates learning (Armstrong & Warlick, 2004). According to digital literacy theorists,
students must also be able to communicate with text, video, images, and sound without
allowing the technology to strip them of their humanity (Battelle, 2007; Warlick, 2007).

Also presented in Chapter 1 were three research questions that guided the
investigation:

1. What is the administrator perceived level of digital literacy that is present in
schools based upon their state accountability rating (e.g., exemplary,
recognized, academically acceptable, and academically unacceptable)?

2. Are there statistically significant differences between the digital literacy levels
of students according to their state accountability rating (e.g., exemplary,
recognized, academically acceptable, or academically unacceptable)?

3. s there a statistically significant change in elementary students’ levels of
digital literacy over the period studied?

Included in Chapter 1 were a description of the methods utilized in the study,
assumptions and limitations, and key terminology.

The next chapter provided a review of the literature concerning the
implementation of technology in education, the barriers to using technology effectively,
and the history of instructional technology. Chapter 2 was divided into several sections:
administrative technology, instructional technology, barriers to instructional technology,
professional development, and a historical review of instructional technology. The
literature supported the idea that technology can be employed using many different
methods, but not all approaches are capable of assisting or enhancing teaching and

learning. A central theme centered upon the argument that technology has not lived up to
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the expectations of the past and the counter-argument that technology must be applied in
an appropriate manner for it to enhance teaching and learning (Cuban, 2001; Hartnell-
Young, 2006; Latham, 1999; Oppenheimer, 2003, 2007). The chapter concluded with the
notion that technology is a tool, albeit a very flexible one, that should be applied in such a
way that students do not even notice its involvement (Warlick, 2007).

The third chapter detailed the method of study used to investigate the research
questions. The population of the study was described as elementary schools in Texas that
had consistently reported technology implementation levels and received state
accountability ratings. The two data sources, the Texas STaR Chart and state
accountability system ratings, were described and the processes for statistically testing
the data were explained.

Chapter 4 described the analysis of the data conducted under the auspices of the
research questions. The research questions were investigated using statistical procedures
including descriptive analysis, chi-square, Kendall’s taup, and the Wilcoxon signed-rank
test. The data were presented utilizing narrative descriptions, figures, and tables. The first
question, an investigation of the level of digital literacy that is present in schools based
upon their state accountability ratings, was investigated using descriptive statistics. The
data were presented first as mean scores and then again using the percentages of each
academic rating disaggregated by technology implementation levels.

The second question, an examination of the existence of statistically significant
differences between the digital literacy levels of students according to their state
accountability ratings, was analyzed using a nonparametric test, chi square, followed by a

post hoc test, Kendall’s taup. The chi square assisted in the analysis of the expected
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number of schools at various levels of technology implementation versus the observed
number of schools actually at that level of technology implementation. After significant
relationships were established, Kendall’s tau, was used to determine the strength and
direction of the relationship.

The third research question, an examination of whether there was a statistically
significant change in elementary students’ levels of digital literacy over the period
studied, was conducted to determine if growth occurred. A Wilcoxon signed-rank test
was utilized to determine a mean rank comparison as a way to investigate individual
campus trends.

Discussion of Results

The results of the study indicated that a relationship between digital literacy and
student achievement exists. The findings of the study were found to be significant in
almost all cases. This is highly indicative of a strong relationship between digital literacy
and student achievement, however since nonparametric tests were applied to the
categorical data sets, the direction of the relationship becomes more difficult to predict.
The discussion of the findings for each research question is presented in the following
sections.

Level of Digital Literacy by State Accountability Rating

The first research question addressed the levels of digital literacy within each
rating of the state accountability system and was investigated utilizing descriptive
statistics. Digital literacy has been described as representing,

a person’s ability to perform tasks effectively in a digital environment, with

“digital” meaning information represented in numeric form and primarily for use
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by a computer. Literacy includes the ability to read and interpret media (text,

sound, images), to reproduce data and images through digital manipulation, and to

evaluate and apply new knowledge gained from digital environments. (Jones-

Kavalier & Flannigan, 2006, p. 9)

In both 2007 and 2008, schools that earned exemplary and recognized ratings obtained
higher mean scores than the next lower campus rating on all four tested variables:
Patterns of Classroom Use (TL1), Frequency/Design of Instruction Using Digital Content
(TL2), Content Area Connections (TL3), and Online Learning (TL6). This indicates that
across all four variables, schools that earned a recognized accountability rating reported
teaching digital literacy skills at a higher rate than those schools that obtained an
acceptable rating. Likewise, exemplary schools reported teaching digital literacy skills at
a higher rate than did recognized schools.

While the exemplary and recognized schools consistently reported higher mean
scores than acceptable and unacceptable schools, acceptable schools did not always
report higher mean scores than schools earning an unacceptable rating. There are multiple
cases, for example the Frequency/Design of Instructional Setting Using Digital Content
(TL2) area in 2007, and the Patterns of Classroom Use (TL1) area in 2008, in which
unacceptable schools reported higher mean scores than did acceptable schools. This could
be used as an argument against the relationship of digital literacy to student achievement,
but it could also be evidence of a technological or socioeconomic gap.

The data suggest that schools that earned recognized and exemplary academic
ratings tended to report higher levels of technology implementation. When the

percentages of the technology implementation levels were segregated by academic
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accountability rating, exemplary schools continued to dominate the highest technology
implementation levels. The findings suggest that schools that earned exemplary and
recognized accountability ratings had more access to technology than did schools that
received acceptable and unacceptable ratings. This gap could be technological or
socioeconomic in nature. A technological professional development gap infers that
teachers are not learning new ways to utilize technology effectively in the classroom. A
socioeconomic gap suggests the continued lack of access to computers and Internet
technologies (Roberts, Feohr, & Rideout, 2005; Sandholtz, 2001; Shackel, 2004).
Secretary of Education Rod Paige stated that “we need to address the limited access to
technology the many students have outside of school...closing the digital divide will also
help close the achievement gap that exists within our schools” (U.S. Department of
Education, 2001, § 17).

The findings indicate that exemplary schools appear to be more effectively
utilizing technology to “seamlessly integrate technology in student-centered learning
environment where technology is used to solve real world problems in collaboration with
business, industry, and higher education” and that learning is “transformed as students
propose, assess, and implement solutions to problems” (TEA, 2006a, p. 9). The results of
the high level technology implementation are translated into improved student
achievement, as evidenced by the accountability ratings of the exemplary schools.

The overall trend found throughout the levels of technology implementation
suggests that exemplary schools report higher levels of technology use. However, the
inconsistencies over time are in need of explanation. First, fewer schools received the

unacceptable accountability rating than any other academic accountability rating.
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Therefore, a smaller number of schools whose leaders reported high levels of technology
implementation can greatly affect the overall percentages. This problem could be
connected to the fact that the completion of the STaR chart is linked to the state-
mandated school district technology plan. The technology plan must be filed with the
state of Texas by the first day of April. This is during the same time that schools begin to
gear-up for state-mandated testing, a major focus of most elementary schools (TEA,
2008a). In many districts, the technology plan is prepared at the district’s central
administration office. At the same time, campus-level administrators are focusing on
impending state-mandated tests and thus may not spend a tremendous amount of effort or
time reviewing and completing the STaR Chart. There are no repercussions at the campus
level for administrators’ noncompliance. The STaR chart is also self-administered;
therefore there is no verification to ensure that answers are accurate. It is plausible that
some administrators in low-performing schools spend limited time completing or
thinking about the STaR chart, as they are focused on testing due to the stringent
repercussions for low performance.

Another issue that could cause the variations among unacceptable and acceptable
rated schools are barriers to technology implementation. Common barriers to technology
implementation include lack of accessibility, inoperable equipment, teachers’ loss of
authority, lack of funding, teacher beliefs, and the absence of instructional and technical
support (Atkins & Vasu, 2000; Baylor & Ritchie, 2002; Becker, 1994; Brown &
Warhauser, 2006; Garthwait & Weller, 2005; Hartnell-Young, 2006; Hodas, 1993; L,
2007; Rogers, 2000). The presence of these barriers could influence the reporting of

STaR chart scores.
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Principals, superintendents, and other school leaders should be aware that proper
support for technology must be established through professional development,
appropriate technological implementation methods, and funding for adequate
accessibility to technology for teachers and students (Atkins & Vasu, 2000; Brown &
Warhauser, 2006; Mergendoller, 1996). Professional development should focus on
implementing digital literacy skills across the curriculum in order to close teachers’ skill
gaps (Prensky, 2005; Sandholtz, 2001). According to Jones-Kavalier and Flannigan
(2006),

The greatest challenge is moving beyond the glitz and pizzazz of the flashy

technology to teach true literacy in this new milieu. Using the same skills used for

centuries—analysis, synthesis, and evaluation—we must look at digital literacy as

another realm within which to apply elements of critical thinking. (p. 9)
Jones-Kavalier and Flannigan’s warning is meant to alert educators about the traps set by
educational software manufacturers to sell computer programs, hardware, and teacher
training that do not employ the elements of critical thinking (Oppenheimer, 2007).

Administrators should be aware of digital literacy skills and promote their use
within their respective schools. Digital literacy can be supported by administrators by
providing teachers with time and opportunities to experience collaborative investigations
into utilizing technology to motivate and captivate students (Brown & Warhauser, 2006).
Teachers should be provided with the resources they need to create vibrant, interactive
learning experiences for students (Armstrong & Warlick, 2006).

As campus level administrators are at the core of the leadership within a school, it

is important that they model the traits of digitally literacy to their faculty, students, and
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community stakeholders. Administrators should work to cultivate an environment where
“students and teachers become partners in the exploration of this new universe” (Paige,
Hickok, & Patrick, 2005, p. 11).
Differences in Digital Literacy Levels

The second research question, an examination of whether differences exist
between the digital literacy levels of students according to their schools’ state
accountability ratings (e.g., exemplary, recognized, academically acceptable, or
academically unacceptable), sought to determine if the levels of technology
implementation were significantly different. When utilizing nonparametric statistical
tests, it is impossible to determine for certain to which variable the correlation can be
attributed. By utilizing the Kendall’s tauy, post hoc correlation coefficient, an effect size
was established.

The findings revealed that only one variable, Online Learning (TL6) in 2007-
2008, was not found to be significant. The other variables, Patterns of Classroom Use
(TL1) in 2006-2007 and 2007-2008, Design/Frequency of Instructional Setting Using
Digital Content (TL2) in 2006-2007 and 2007-2008, Content Area Connections (TL3) in
2006-2007 and 2007-2008, and Online Learning (TL6) in 2006-2007, were found to be
significant, but all had small effect sizes. This indicates that while the differences
between the technology implementation levels are significant, the relationship is not very
strong.

A practitioner implication resulting from the analysis of this research question is
that digital literacy skills seem to impact school accountability ratings. The areas that

seem to have the most effect are 1) teaching seamlessly with technology in order to
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invoke higher order thinking skills and 2) cultivating cross-curricular use of technology
(TEA, 2006a). Administrators need to understand that our classrooms are filled with
digitally literate students who are being led by digital immigrants (Jones-Kavalier &
Flannigan, 2006; Prensky, 2001a, 2001b). Therefore, simply purchasing technological
equipment does not suffice. It becomes necessary to develop “comprehensive technology
plans that specify technical learning objectives or ensure successful integration of
technology to enhance students’ digital and visual literacy” (Jones-Kavalier & Flannigan,
p. 8). All too often, successful implementation of technology occurs not campus-wide,
but within single classrooms of school campuses, facilitated by teachers who are
motivated to individually master “the skills needed to merge the digital world with
[education]” (Jones-Kavalier & Flannigan, p. 9).

Changes in the Levels of Digital Literacy

The last research question, an examination of elementary students’ levels of
digital literacy over the period of the study, found that out of four digital literacy
indicators only two, Patterns of Classroom Use (TL1) and Online Learning (TL6),
showed positive gains in classroom use. The Design/Frequency of Instructional Setting
Using Digital Content (TL2) area did not show a significant change while the Content
Area Connections (TL3) area actually decreased during the course of the study.

With the rise in availability of online learning for elementary students it is not
surprising to find an escalation in the use of these resources, therefore causing an increase
in Online Learning (TL6). However, it seems unusual for Patterns of Classroom Use
(TL1), which focuses on how teachers utilize technology in their classrooms, and Content

Area Connections (TL3), which focuses on using technology across all subject areas, to
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indicate inverse results. Based upon these findings, it would appear that teachers use
technology more often in their classrooms, but limit the use of the technology to just a
few subjects. Perhaps the growth of the digital literacy movement is so slow that a study
of changes in technology implementation over two years is not able to fully to measure
the differences.

To address changes in digital literacy, public school administrators should closely
monitor the cross-curricular use of technology in schools to ensure that digital literacy
skills are being addressed by all teachers in all subjects and classrooms. Administrators
can seek funding for additional technology in order to increase teacher and student access
to information technologies, leaving time and funding to increase support within
classrooms (Atkins & Vasu, 2000). Teachers who integrate technology need more than
just equipment and training. They do need support from school administrators (Baylor &
Ritchie, 2002; Hartnell-Young, 2006). It is important to note that the statistical reporting
for question three was limited to only two years of data, therefore conclusions derived
from the information should be concerned with validity.

Recommendations for Practice

Administrators can provide leadership and support to teachers by modeling the
skills associated with digital literacy (Baylor & Ritchie, 2002). Rivero (2005) quoted a
public school official who stated, “the goal of today’s educational leaders ought to be
having all teachers make good and consistent use of technology” (p. 36). Findings from
this study indicate that higher levels of student achievement are supported by high levels
of digital literacy. District and campus level administrators should consider factors that

impact student achievement as they provide leadership in public schools.

110



Campus and district administrators can incorporate the relationship between
digital literacy and student achievement as they plan and facilitate professional
development and provide ongoing classroom support. Students can benefit when their
teachers have an increased capacity to utilize technology in a way that facilitates the
learning process. Thus, technology becomes a tool to gather, organize, and assimilate
information (Hartnell-Young, 2006; Paige, Hickok, & Patrick, 2004; Warlick, 2007).

Teachers require authentic, motivational professional development in order to
create changes in instructional behavior (Sandholtz, 2001). Campus administrators can
work with campus leadership teams to facilitate the understanding of digital literacy
concepts to facilitate changes in teaching and learning. Prensky (2001) stated that
students “think and process information fundamentally differently from their
predecessors” (p. 1). Itis the responsibility of campus leaders to ensure that teachers
adjust to changes in student behaviors in order to improve teaching and learning.

Although affecting school district eligibility to receive E-Rate funds (TEA, 2004,
2006a), not completing the STaR Chart carries no consequences for school leaders
individually. It is possible for a school district that does not receive or wish to receive
federal E-Rate funds to refuse to complete the STaR Chart, despite the indication that the
chart is mandatory (TEA, 2006a). It is recommended that TEA enact a policy to enforce
the reporting of STaR Chart data by linking it to the state accountability rating for each
campus. The policy could require campuses to complete STaR Charts in order to receive

academic accountability ratings.

111



Recommendations for Further Research

Research in the area of the effect of digital literacy on student achievement is
limited. The area is in need of continued study so that the relationship can be further
explored. Digital literacy is likely to be an ever-expanding theory of teaching and
learning in the future and thus should be fully investigated. In order for school personnel
to continue to address the future needs of students, administrators and teachers must
adopt a mindset of teaching and learning that reflects the needs of society and anticipates
future technological advances.

Additional research is needed to explore the gap in student test scores between
unacceptable and acceptable rated schools and recognized and exemplary rated schools.
While the digital divide and lack of professional development are well documented in the
literature (Hoffman & Novak, 1998; Hohlfeld, Ritzhaupt, Barron, & Kemker, 2008),
research should be conducted to investigate the effects of digital literacy between low-
achieving schools and high-achieving schools. A direct response survey could be
administered to determine the characteristics of the individual schools. This type of study
could include a qualitative approach to shed light on the practices of individual schools
and school leaders.

Another recommendation would be to study changes in digital literacy over a
prolonged period of time. Changes from one year to the next can provide beneficial
information about technology implementation, but it may be useful to examine the results
of research conducted over increased time periods. Additionally, it may prove beneficial

to study the Texas Teacher STaR Chart.
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Finally, another area in need of study is students’ actual knowledge and
understanding of digital literacy skills. A study that measures critical thinking skills as
they relate to digital literacy could shed light on the plugged-in brain discussed by
several researchers and theorists (Armstrong & Warlick, 2006; Jones-Kavalier &
Flannigan, 2006; Prensky, 2001a, 2001b, 2002, 2005; Warlick, 2007). Furthermore, a
study that determined the source of digital literacy skills for students might be beneficial.

Summary

Administrators and teachers must adjust to the rapid changes occurring in our
world by ensuring that students are prepared for those changes (Battelle, 2007; Fisch,
2006; Friedman, 2005). Digital literacy is a vehicle for creating teaching and learning
environments that foster the skills needed to succeed in the world of our future (Fisch;
Warlick, 2007). Fostering these skills in schools is expected to facilitate increased student
achievement and motivation and encourage creativity (Butzin, 2000; Mann, Shakeshaft,
Becker, & Kottkamp, 1999; Matthewman & Triggs, 2004).

Blackall (2006) wrote that,

educational organisations need to be able to respond to current and future literacy

needs in their communities, and be in a position to both recognise and take

advantage of the new opportunities for learning. ( 56)

School leaders in Texas, the United States, and throughout the world must facilitate the

rise of schools to meet that level of expectation.
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2) Residents of the state of Texas may reproduce and use copies of the Materials and Related Materials for individual
perscnal use only without obtaining written permission of the Texas Education Agency;

3) Any portion reproduced must be reproduced in its entirety and remain unedited, unaltered and unchanged in any
way except as allowed in the Permission discussed above;

4) No monetary charge can be made for the reproduced materials or any document containing them, however, a
reasonable charge to cover only the cost of reproduction and distribution may be charged.

Frivate entities or persons located in Texas that are not Texas public school districts or Texas charter schools or any
enlity, whether public or private, educational or non-educational, located outside the state of Texas MUST obtain
written approval from the Texas Education Agency and will be required to enter into a license agreement that may
involve the payment of a licensing fee or a royally fee.” Please contact Copyrights@tea. state. tx.us with questions. "

Flease contact TEA with any further questions and acknowledge receipt of this License Agreement/Permission by
return email at Copyrights@tea state.tc.us. Thanks,

Richard "Dick" Jarrell

Office of Intellectual Property
Texas Education Agency
512-463-9270

Copyrights@tea state.tx.us
Richard.Jarrell@tea state tx. us

> =——— Original Message——----

> From: Brian B. [mailto:edtecher@gmail.com]

> Sent: Monday, February 16, 2009 10:48 PM

To: Jarrell, Dick

Subject: Reproduction of Texas STaR Chart Permission

Mr. Jarrell,

[V RV RV EVEVEY]

I am a doctoral candidate at the University of Oklahoma conducting a
study under the direction of Dr. Jeffery Maiden (maidenfou.edu)

utilizing data obtained from the Texas School Readiness and Technology

VRV RV VY

(STaR) Chart. I am seeking permission to reproduce the Campus STaR Chart

>

> instrument within an appendix of my dissertation. Can you assist me with
> contacting the appropriate office or person for cbtaining that

> permission?

>

>

> Thank you,

WOV

Brian Brown

V

edtecher@gmail.com

VoW W

469-576-3418

WO

2o0f2 4/1/2009 10:27 PM
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APPENDIX C

Texas Campus School Technology and Readiness (STaR) Chart
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To: Administrator Addrossod

From:  Anita Givens, Senior Direetor of Instructional Materials and Edueational Technology
."iuhjr.m;.l: The Texas Campus STak Chart

Date: Fall 2006

The Texas Edugation Agency Edueational Technology Advisory Commities {ETAC) developad the Taxas School Technology
and Headiness (8Tal) Chart, an anhie resouree ool Tor sell-asscasmenl ol your campuis” and chatriet s ellons 1o elleet ;w,.'l_\{
integrate lechnology across the curriculum. This rubric serves as the standard for assessing technolo gy proparedness in Toxas
k=12 sehools, This chart hag been updated o align with the new Leng-Range Plan for Technelosy, 20062020,

The Ne Child Laft Behind Act of 2001, amphasizes student achievement and assessment of fundamental knowledge and
skills, In addition, No Child Left Hehind requires that students be technology literate by the end of the ighth grade, The
|'|.:|.||ﬁ1k.'|.|. Texas Technology ,v\]'qi“:.:ul"lmm currieulum aupprrls thess |':.x||ﬁ|'t;rrlr..1'|lu Iy IIIH;.llH'IIIIH an I.l,:ui;.'l'lh'lg. '|r.:4||‘r||'11g. anil
integration of digial technology skills across the curviculum ot all grade levels. In order o assess progress toward meeting
these standards, wachers must complete the Texas Teacher 5Talk Chart, Campuses and distriets must complete the Texas
Campus STal Chart onlie cach vear and use the profiles 1o pauge their progress annually i order o comply wilh federal
and state reguirements,

The Texas Campus STalk Chart 1% 4 tool dr.:u%uru;i,l Toi use in technolopy |!-|u1|rﬁr|H. Ibul,lgthnu Tor renources, and evaluation
of progress in local technology projects. All applications for state funded technology grants require o completed campus
or distriet Texas STak Chart profile to bo filed with the application as an indicator of curront status and progross and as a
formative and/or summative evaluation tool, Campruses musl relain documentation ||I':|u|l|k||'l|'||H data used o complete the
chart. The online assessment may be used as o basis for dinlogue with stall, administrators, technology directors, school
board mombaers and community leaders 1o plan for future growth. Statewide reports are used to report on progress toward
fulfilling the requirements in Ne Chdd Lft Bohind, Title o Part £ that all wachers should be teehnology literate and integrate
techiology aeross the curriculum. The legislation also reguires that all students should be technology literate by the time
thay leave tha eighth grade.

The Texns Campus STal Chart produces a profile of vour campiis’ status toward resching the goals of the Long Range
Plan for Technology (LRPT) and Mo Child Lelt Behind. The profile indicators place your campus at ona of four lovels of
progress inwach key area of the LRPT: Early Tech, Developing Tech, Advanced Tech, or Target Tech,

The Texas Public 8Talt Chart is an online ool to allow all stakeholders (o view the technology readiness of all campuses
across the state, The search features enable a variety of reports such as all campuses that are Early or Target Tech in

one o meore Tocus arcas, Reports may be ul'gnrll",-*.r.:;l lyy disiriet, BSC |'r.:1:g,|'u'|'|l |r.:g|':||4|l{w.' diniriet, or campus 1ype, Data 1A
currently available from the Texas Campus STak Charts completed in 2004, 20035 and 2006, The public site is available ot
Tt dea s tate, bsous/starchart/search,

The Texas Teacher STak Chart to be completed by individual teachers models and correlates with the Texas Campus 5TalR
Chart and draws measures from a varioty of national and state teehnology puidalings, It cstablishes a cloar framowork for
llll’.‘.l;lﬂlll"lﬁ'IH how well teachers are prepared 1o r.:qlﬁp atudents wiih the knowledpe and akalls they need 1o ihrve in Toglay™s
information and communication technologies (101 cconomy, The Teacher STak Chart has been voluntary since is introduction
and over 172,000 teachors completed it in the 2004-2003 school yoar and moro than 175,000 in the 20032006 school year.
HI,:H_III'IIﬁIIH willi the 2006- 2007 school vear, all Texas leachers me |'r.:1||.ﬁ|'r.:|,l T complete the online version of the Texas Teacher
STak Chart annually due to new federal reporting requirements in the Annual Mandatory Collection of Elementary and
Secondary Fdueation Data for the Edueation Data Exchange MNetwork.

Please use the data entered by teachers in the Teacher STaR Chait to complete the Campus STak Chart survey located at
Dt //swayw. toa state, 5 us/starchart. Use the printed charts, graphs and information as well as reports from the public site to
comparg your campus’ progress to like-sized campuses and 1o the statewide profile. Your data will be compiled with those
of oiher Texas campuses to provide an overall picture of the state of teehnology preparedness and implementation in Texas
and reported to federal and staie policymakers,

The '|'||'h'|h;.|,|. version of the Texas Campus STalk Chant materials 1= '|||'|W|'§'|t;.|,|. Tor your relerence,
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Texas Campus STaR Chart:

A Tool for Planning and Assessing
School Technology and Readiness

The Texas Campiis 5TaR Chart has been developed around the four key areas of the Lomg-Range Plan for Teolnalogy, 2000-
2020 Teaching and Leaming: Edueator Preparation and Developmaent; Leadership, Administeation and Instructional Support;
anel Intrastructurg Tor Technelogy, The Texas Campus STald Chant i l,l.l'.:"IH'I'II.:I,I. Lo hlp campuses and diatricts determing their
progress toward meeting the goals of the LongsRange Plan for Technology, ns well as mecting the goals of their distriet. The
Texas Campus STall Chart will also assist in the measuremaent of the impact of federal, state, and local efforis to improve
studlant learning through the wse of technology, Data from the chart is usad to report prograss toward the requirements in Mo
Child Left Behing, Title H, Part [,

The Texas Campus STaR Chart Will Help Campuses and Disteicts Answer Critieal Questions
1) What are vour campus” and districts current educational technology profiles?

21 What evidence gan be provided to demonstrate their progress is mesting the goals of the Long Range Plan for
Technology?

3y What argas should your campus and district focus on to improve the level of tlechnology integration o ensure the
best possible teaching and leaming for all stusdents?

The Texas Campus STalR Chart Can Be Used;

#  To eraate and/or updata the distriet’s wehnelogy plan,

#  To halp conceptualizo your campus or distriet vision of technology.

#  To set benchmarks and goals, Campuses and disiricts may use the chart (o identily current education technology
profilos, establish goals, and monitor progross,

% To measure student and teacher proficiencies with regard to the integration of technology into all content arens,

# By the campus and district io document progress loward meeting No Child Loft Behind, Tile I, Pare D
requirements [or iechnology Hteraey for students and teachers o well as technology integration across the
currieilum. Our state's definition of technology literate s proficiency in the Technology Applications TERS lor
atudents and the SREC Technolopy (\|}|'|||'|.:n||'|mﬂ Standards Tor teachers,

e Toapply Tor prants, The Texas Campus STal Chart will help schionsls I|{|r.:|'|||'|:i,' their educational technolopy needs
as they apply lor grants,

# o determing funding prioritios, Education administrators and policymakors can use the Toxas Campus 5Talk
Chart o determing whare 1o allocate funds,

#  To wack progress on use of No Child Loft Behind Tile 11 Pare 2 Tormula and discrationary funds,

Texan campuses must complete the swvey online and use the prodile annually (o gauge e [rOEress i |'|1I¢;H,1'u 1 i lechnolopy

into the school and aligning with national and state standards. The progress data can be reported to school boards, community
groups, campus and district planning commitlees, Statewide summary data is reported 1o state and faderal policymakers,
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Instructions for Completing the Texas Campus STaR Chart Profile

The printed Texas Campus 5Talk Chart may be usad for discussion and gollection of data, This chart should be complated
online by each campus in the district, The online Texas Campus 5TaR Chart provides campus and district reporta that
include charts and graphs. Use the instructions below and those online at the Web site

Tt/ www. o state. . us/starchart o dovelop Campus STalt Chart profilos.

1. Coordinate the completion of your Texas Campus 5Tak Chart with your distriet’s divector of technology and
technology leadership team. The campus principal should bo identificd as the contact person and should enter
the campus data and ensure that campus teachers complete the Teacher 5TaR Chart,

2. The Teacher STaR Chart and Campus STaR Chart are both divided into the four Key Arcas of the Long-
Range Plan for Technology: Teaching and Learning: Educator Preparation and Developments Leadership,
Administration and Instructional Support; and Infrastructure for Technology.

3 Bach key Araa is divided into six Foeus Arcas, Within gach Focus Area, indicators are provided for assessing
the eampus” Level of Progress, It is possible that the campus may have indicators in more than one Level of
Progross, Select the one Level of Progress that best deseribes your campus readiness.

4, The Texas Teacher 5TaR Chart provides supporting data for the campus chart, The firat two arcas automatically
feed the electronie version of the campus chart, This feature provides valuable information to the campus
pringipal when completing the campus ehart, The summary data from the Last two areas will alse be available
1o campus adminisieators and agpregated at the alaie level bul reporied separately,

5, After you have filled out the Campus 5Talk Chart Summary on page @, register 1o enter the scores on this
summary online al hip/swww, lea state, X us/starchart, Once you have completed the onling Torm you will
ba able to view and generate summary charts and graphs,

State Board for Educator Certification (SBEC)

Technology Applications Standards e All Teachers

Standard 1. All teachers use technology=related terms, concepts, data input sirategies, and ethical practices (o make
informed decisions about current technologios and their applications.

Standard [T Al teachers identily task requirements, apply scarch strategies, and use eurvent technology to efficiently
acquire, analyze, and evaluate a variety of clectronic information.

Stancard 111 All teachers use task=appropriate tools to synthesize knowledge, crente and modify solutions, and evaluate
resulis in a way that supports the work of individuals and groups in problem-solving situations.

Standard IV, All teachers communicate information in different formats and for diverse audicnces,

Standard V. Al teachers know how 1o plan, organize, deliver, and evaluate instruction for all students that incorporates
the ellecctive use of current technology Tor teaching and integrating the Technology Applications Texas Fasential
Enowledge and Skills (TEKS) inlo the curiculum,
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THE TEXAS
CHALLENGE

In order to continue improvements in teaching and learning in Texas, educators must assure that the knowledge
and gkills students learn mateh the knowledgo and skills needed to live snd work in the 210 Contury, Accelerating
technological change, rupid!;' accumulating knowledge, increasing global competition, and rising workforee
capabilities around the world make the integration of Felevant Enowledge and sRills essential 1o our students,

The waorkd is different, and never in our history has suecess of the State and its ¢itizens been so tightly linked to

L]
o
215t Century educnation.

Texas" I.nnr-
schools withi

Infrastructure for Technology,

Challenges in Teaching and Learning

The traditional model of schooling with the teacher
choosing what is 10 ba learned and then serving as
the source of knowledge as the student acts as the
recaiver of that knowledge is not adequate for 21st
Century, world-class education, Roles of teacher and
learner must continue o change. In the Digital Age
the whear volume of information means that Texas
aludents cannol be passive recipienls
of instruction: rather, Toxas students
musl become active participants
m the learming process, I vitally
important that students know how io
be pure their sources are credible, 1 s
im ,'mmml that students gain skills for
collaboratively constructing. using,
and commumicating the knowledpe
they need for o chosen task, project,
or other learning pumsuit, Leaming and
teaching must focus on connecting to students” ives and
reflect what research revenls about how poople leam.

Information and communications technologies (1CT)
ampower learners to underiake authentie projects for
learning and productivity even in carly prades, These
luul“mﬁ: ies make possible collaboration of diverse
work nmf learning groups and provide aecess 1o rich
resources and expertise previously unavailable, Indeed,
these technologies enable us to envision learning and
student productivity that extend far boyond the walls of
the elassroom and L bevond the ngihity of radiional
school schedules, Our challenge in teaching and learning
i to move from the traditional teacher-led learning
model toastudent-centered collaborative madel n order
Lo empower our young citizens Lo suceced in 4 global and
digital world of information, This transformation is not
a simple undertaking, but it s one that must occur i we
are to prepare young Texans for their future lives,
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Range Plan for Technology organizes recommendations for effective integration of technolo
i four key areas with clear challenges in ench aren. The areas inelude: nnuhln*
Educator Preparation and Development, Leadership, Administration and Instructions

“Lowe mist alve prepare
teachers far differently
Jor significantly differemt
rales, different students,
and different tools... "

mﬁnlg learning, IT the economic, lechnological, informational, demographic, and political opportunities are
shared by all Texans, our eitizens—and especially our young citizens—im ust

puaraniced an excellent

in
and Learnin
Support, an

The landmark Ne Child Laft Behind, Title 1, Part D (NCLE)
Education Technology Program adedresses these challenges
by setting national goals to improve student scademic
achievement through the use of technology, ensure that
all students become technolopically literate by the end
of the eighth grade, promote the effeciive iniegration
af technology into on-going professional development
and advance rescarch-based mstruchion
through technology integrated curriculum
duvelopment.

Challenges in Preparation and
Development of Fducators

Preparing teachers and administrators
to effectively facilitate and manage 218t
Century learning in technology and
information=rich sottings involves radical
retooling of the existing prolessional core of the educational
syslem. .‘iucnflng tlme, resources, and ellective models for
educator professional development prosents a tremendous
challenpe to our siate and to the entire nation, Professional
development carries the urgent charge of supportin
indead of catalyzing — the move from traditiona Nulmuﬁng
Lo 214t Century education,

As the “haby boom™ educators move into retirement, it will
b our systems of ieacher and adminisizator preparation that
fuel the education of young Texans with qualified and skilled
pursonnel, The numl!ur CPFIWW teachars and administrators
needed within the next decade based on student prowih
and projected retirement rates is alarming. We must also
prepare teachers Tor significantly dillerent roles, diflerent
siudents, diflerent tools and resources, and diflerent methods
af innlmuling sludents boyond the fee-to-Tce classroom,
“This realization presents the PK-12 community and teacher
reparation institutions with the greatest challenges in their
nistory,



i

Challenges in Leadership, Administration and
Instructional Support

The process of im:%r:-ting technology in schools, in
itself, promotes school reform. It is complex school-wide
innovation, and, as such, vision-building. administrator
commitment, and skilled leadership play pivotal roles in
sucooss, Taxas facow a significant challenge in providin
visionary school leadership with the necessary backgroun
requisite skills to lead and nurture the changes technolopy
brings.

Rapid changes on many fronts make it virtually impossible
for any individual within a school system to maintain the
necessary knowledpe o represent all facets of planning for
and implementing teehnology. For this reason, collaborative
and on-going planning consistent with the Long-Range Plan
for Technology and articulaied with campus and disirict
laiis is necossary i schools are to see improved student
carning basad on data-driven decivions, Fulfilling the vision
ol technology requires distnet, campus, and teacher leaders
whao articulate and advocate a vision of what icehnology ean
do for twaching and learning as well as school operations,

Providing the essential leadership and instruetional
support is critical, Leaders must model the effective use of°
technologics as well as articulate clear expectations for their
faculty and siafl. Tima for ongeing, sustained professional
development must be provided m order 1o maximize
educational benefits from our investment in technology.
School decivion makers are challenged to budget real
conts ol technology, both mital and ongomg, and 1o secure
{unding to support that budget.

Na Child Left Behind, Title I, Part D (NCLB) supporis
local challongos with a foous on stratogic national, stato,
and local technology plunninﬁ.‘ Cmnly through data-driven
strategie planning process may key suceess clements such as
intensive, sustained. high quality professional development.
enhancement of existing ?nr.'l'mu opies and comprehensive
data analyais, and communication through technology
become reality for cach Texas campus,

Challenges in Infrastructiure for Technology

Tesxan has made tremendous strides during the last decade
in connecting sehools o each other, to extemnal resources,
and to the Internel. Texar schools have been fortunale to
have the support of the Texas legislature and the federal
government in building the tuulmulnq‘y infrastructure that
will allow studonts and teachor o make use of technology
tools that are basic and necessary Tor education today and

o

“Providing essential
leadership and instructional
support is critical.”

in the future, Challenges clearly remain, Mot all districis,
campuscs, and classrooms have the robust connectivity and
tools needed 1o integrate technology into the teaching and
learning process or to deliver onling learning experiences (o
meet mdividual student needs, Work remams to ensure that
conneativity reaches all instructional and profossional work
arga, Infrastructure capasily must support promising practices
in teaching and learning, professional development, school
]uu\durﬂhip. innyuullinnnl managemant, and i:[rqrnlitmn. Sehool
wilvastiucture w aging and requires regular relvesh cyeles and
incorporation of new and emerging technologies 1o incrense
alfeativenoss and officiency.

Issues of support and mainienance for existing and evolving
technologion will tast our trug commitment to conneet schools,
Maintaining uﬁphqn'im: funding levels, securing and retaining
qualified stafl. maintaining the infrastructure, providing
:Tﬁmd“‘ and groater bandwidth all provide significant
hallenges for schools,

The infrastructure of a school is the eritical element of support
for all areas: teaching and learning, edueator preparation and
development, leadorship, administration and instructional
support and infrastructure for technolopgy, While school
connectivity presents tremendous challenges, implementing
that connectivity offers new and exciting opportunitics for
tranaforming the institution ol schooling,

Summary

Learning for the 219 Century requires new akills, new tools,
new onling asscssments, now knowladge. and new opportunitios
for when, where, and how learning takes place, Students
today must learn different ways 1o work with tools, different
wiys 1o work with information and difforent ways 1o work
witli people, Our students will function i ever-changing and
richly workgroups that often cross national boundaries. One
of the greatost challonges our schools face is ensuring that
cach student i cquipped to Nourish within a wide array of
learning and work communities, Today s world demands this
anvironment, and technology facilitates it Schools must also
Taster flexiblity; for the 217 Century demands that it citizens
are able to deal with continuous and significant change. Finally,
Frwiunl,v bocause of on-goin ulmnﬁu. Texas studants must
carn Lo learn, They must develop skills and habits of learning
that will serve them for a lifctime.

“Learning and
teaching must be different”
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Glossary

AKIS

Acidamie Excallanca Indieator Systam; this state data
wollection systor pulls together o wide range of infbrmation
on the perfommance of students al each Texns sohoel and
dirtrict

Anytime, Anywhere Loarning

\e:han learmingg can ooenr independent of looation of time of
[ "’.

Applets

Anapplat 18 o small program that axtends the culmnluhf:; afan
application, pareularly o web biowser, Ad applel cannat i
by itsaltl it newds 1o min within the application program like
o browser, Examples include o popup caleulator or o popup
(MSGTIE TEsSETHEET PIOETAI

Anslative Tevhnoligy Divice

Any 1lein, plece of equipment of produot syalein, whether
wegpirel oormmeraially off the shelf, mediied or eustomized,
that is used to increase, maintain or improve the fnetional
onpatilites of ehilidren with disabilities,

Handwidih

The capaetty of a network of ditin sonneelion (o wnsmi
kit

Blended Technologles

The eombination of twoe of more diilerent technol ogles
(1@, Intarnat, satallite, videoeonfaranzing, and amaerging
techiiologles) fof eleotive, ilefidlive eominuionlions,
Caollaborative Learning

Instructional strategy in which soveral studonts and/or feachers
work together on an assignment with individuals sl
rasponsibility for variows tasks in an inforctive process ¢
ofigodng dialogiie,

Community of Inguiry

All termi ave used interchangeably to identify o group of
peiaoiia engaged in ongoling dialogue aboul questions of
aharadd intarast or mutual concam for tha purposs of ganarating
woikable, productive solutions 1o meamngiil probleims o
ailili gz enlinnesrment 1o an exising knowledgs bise rélated to
aommon intarosts,

Complex T hinking Sieatogios

Irealuschos parabslarm sodving, cocision-making, investigation, aned
raflective thinking,

Caimpaiier

A devica that runs prograrms to display and manipulate text,
piaphios, symbols, audio, video, amd nunbas.

Dailup Conneotivity

Computers eablad o a telophona ot for Internat comectivity,
aoimEwlint slonwar thin o direon aonneonon o the Tt

Dghtal Camteni

gtz sl isechin imatertals requatig stiuderits tomanijuline
information eraativaly, may ineluda vidas, sollwara, wabsitos,
aimulations, stronmed discussion, dotnbosos, nnd nucho files,
et Conneetion (o the e

Compulars are gonnggtad 1o the Internat via o telephona ling
wsuilly leased from the telephone sompany. Al many Texis
sohools, tha conmeetion goos to the Eduwation Sarvice Cantar
el then out to the Intemet,

Distpnee Learning

Anacucational provess daliverad and suppeoriad by teshnology
in which the teaeher and studant are i diTerenl looations.
(Intarnat, sateliite, vidaosonferancing, and emerging
technologios, ale

Distriet Infermstion Systom

A ditabise o distmot-wida infoamnation, which miy ihelids
stuclant, Hrvncinl, or ofbar sdministrative infsrmation necassary
T losiial, stiite, afiel Tedleril fepoftifg redquifetmants,

Diverse Learnlng Needs

Lenrners arg unigue anc learn in different ways, all students
imitial have opporuniies 1o laam i et distinotive styles,
Fany Inivrnei Acoesx

Rendy nceess to a computer connectad to the Internet for
edhucator of students’ use,

Educaior

Professtonil emploves who holds o valid sertflome of perimit
in ardlar to dalivar instruction to studants; thasa amployeas nay
irelude elassroom tonchers, librarians, prinei pals, counsalons,
o paraprofassiomals delivenng |I'l|-l:I'lI|Jl] ot unider the direction
of n cartified toncher,

Finerging Technologies

Nowar, dovaloping technologies; aver ghanging digital
ceuipment; convargencs of leehnologios

Higher Level Thinking

Thinking that takes plaeg in the highar lavals of tha higrarchy
of gogiilive processiig of i continim fom kiowledge
laval to avaluation leval (a2, Bloom's Taxenomyk niy
ingchucle problam solving, decision making, investigation, and
rallegtive thinking.

Ingguiry-hused Learning

Children lenm by generaliig new Iwr\(‘allhm, L taking sisks
anel by reflaoting on thelr secomplishmants and misouss
Children engage in ingquiry whan they investigate questions
o issues they find compelling, These questlons or issies may
b ralutad 106 glass thama or concapt

Tnsiruetional Seting

Logaton whare tenching and leaming takes plage.
Inieprated/Iniograiion

Usa of technology by studenis and tenchers to enhanos
tanghing and leaming and to support eurrelar objootives,
Internetive Communieatisny

Twosway communioations that may be synehronois or

whronous and that are distinguishad by mutually active
lﬁéﬂ"n!ﬂi. Ini ciilinig learming., inieratyve eommminicanons

rofars to o loarning anvironmant that 1|1m|§lthﬂ o slgniflcant
aimounl of discussion and other i of comimuimcations

Frsivny fenobiers and students that are enatded by teohnol ogy.
senmpalis ineluce an I I inbagry, closs nowsgroups,
disoussion boards, or it features,

Iniernei

dlobal network of networks that connects worldwide
compiiters through digital systems,

Internet Canneeied, Mulilmedia Campuier

A cotnpiiter capable of i)l’l:m:l\l!ll\i eoimbi faliohs of 18X,

graphigs, animation and strenming audio or video; the
conpiiter also slowld be contiected to e litsiner,

LAN {Loeal Aven Metwork)
A nabwork that connects compulors in the same building.
Lenrning Communitles

H#Tm!lﬂg. parants, and gommunity aollaborate o meat neads
by pooling resources,

Lilrariang

Campus lilbrarians are included in the term “teacher™ used
thioughiow e Texis Teacher STak Charl.

Lagal Funiding

Funds deriveel frem local budgets, district fees, bond issus,
anil ol lodal initiatives,
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LEPT {Lang Range Plin for Teohnalogy)

Toxan plan for integrating technology into the school system, Four
kay argas are: Tenohing and Leaming, Edueator Preparation and
Digvalopment, Lasdarship, Administration and Instrueionsl Support,
el Infrustructure for Technology.

Multmilla

Conmbining text, graphics, full-motion video, sound and/or gombining
miovies, musio, lighting, CD:ROMs, DVDs, and the Internet anid/or
connbining talovison, racio, print, and the ntarat,

Metworked Conmectivity

Computors ara cablod o a data port for sharing files, storing fles,
printing, and Internet connectivity,

O D Aceess

Tmmadiate aceass to foshnelogy tools as needad in all campus
istruotional setligs.

Chinlhive Dtiabiinses

Internat necessibla databases providing rosources such o
enoyolopadiag, periodioals, biographies, tmelines, maps and
atlasgs, almanags, audio elips, vidao clips, and studant andd foachar
EROTCOR.

Online Learning

Sometimes reforred to ns web-lased lonming, virtual leaming or
el garming, Online leaming i& a highly interactive form of distance
laarning that is primarily dalivered vie tha Internot, Contant and
resoufces are accessed vin the web, Communication, leatning
notivities, and instrsotion from i teacher fake place N a viriial (wels
bamod) environment.

Paortibbe Teehnologes

Tawlnologios that ara lghtwoight and small aneugh to oarry such as
lagiop compiiters, hand-held devices, and PDAS (Petsonal DHgital
Agglstant).

Print/1'ile Sharing Accoss

Both flles and printers are available Gom the sehool of dismico
natwaork

Problem-Solving Sieategles

Progess by which learners identilly goals and obstasles, identify/
resgnreh nlternative ways to solve the problam, select an allemativa
sed on evalution eriteris, test the alternative, and finally evaluate
roaulis,

Professional Divelapment

Al rafiarrad] 1 e stV claval opivient o in-servics raining, Inalides the
Maticnal Stafl Development Couneil's major modals of professional
development Itatimig, observillon/anssssinent, Liwolveitedl in a
r\hwlnamwntflr|1|mmumn|1t proggas, shudy groups, inguiry/agtion

reasitch, individually guided actvities, and mentonng,
Heplveement O yele

School policy for purcl ropl and upgrade eyele of
technology equipiment and soltwire,

Rih miwilli

Digital information that incldes ndvancad capabilitios such as
sirenming video, applais, and animation which require more
banchwiclth and storage than novmal text.

BREC

Stata Board for Eduoator Cartifloation

Seambess Technology Integrailon

Using teehnology as o mafural tool; used routinely baooines the way
work I8 dong,

Roltwire

Tha programs, routings and symbolio linguaga that contral tha
ﬂll'lllll.wll\““ o hnrehwnire syatem ane unpu:i y o vomputer aystem,
soimetimes Tefarmail io ps @ QOMIITET PRI,

Stmte il Fedlera] Funils

Stato funds such as, but not limitad to, the Technology
Allotment; fademl funds such ns, but not limited to, Mo Clald
Lttt Behind and Es-Ratg,

Strsaming Viidea

Moviig images thal are seil i i ooniinions stream and played
aR {1t nrrivas; tha wals usar doas not hava o wait to downlond o
lnrye file bofore seeing the video or heanng the sound,
Supplement nol Supplit

Additional funds usadd to provick activitios, but not used to
teploce loval, state of federal funds already in place,
Hupplemental Applieations

Software that adds to or enhaneas instruction, buk may not

b eiuirad.
:ijmgnlnn Applicationys / Technalogy Applications

Teclnology hpnllmlium is the eurrieulum arga that deflnes
what all students should know and be able to do with

teghnology K=12. Technology Applications Texis Essantinl

Enowladga uned Bkills ara available for Grades K12,

Techology

Examples: computer workstations, lapiop computers,

wirglons | ndhale I digital comarns,

probes, seanners, digital video cameras, analog video

cumaras, telovisions, talophones, VORs, digital Anmiuctm.

programimalbile saleulators, interactive while boards.

Teghnalogy Accominadition

Ergenomie, necesnibla office furniture and computer

workalilion aceessones siel an Keyboatds, Bridlle feadats,

pointing cavicas, seraon reacars, and spaach recognition for

il leaines,

Texhnology Allotment

State furels provided to Texas sohool districls to support the
silds of the Long Ramge Plan for Teohnology, The cugieit

aval of funding is $30 par studant par yaur

Technology Lileracy

The ability to responsibly uss appropriate teohnology o

commumniente, salve problams, ol secess, manage, integmte,

evaluite, and creats information 1o improve learing in all

snilyjaet arans and fo wi\llrﬂ litalong kriswladga and skills in

the 218t century, The Technology Applications curticuluim

dalinas tha teahnslogy 1

teachers spocified in NCLE

Videsconlerencing

Cnansthiod by which distince lsarning may b dalivared, Entuils

raul Hime (syncl ) ir on via tel ieation

lines which enable two-way atdic and viden interagtion

slwean bwo o more sites, using speeialized equipnent in o

videosonierence room of porlable videooonlarenes i,

Video Sireaming

Vidao dalivered to the compuler deskiop, vides that can be

viewaed from the Web in real time.

WAN (Wide Area Metwork)

Anetwork in which two of mote builldings are connected, such

s campusas in o distriet or districts in o rogion

Waob-bused Lenrning

Sew Online learming.

Wireless Connevilvily
Compuiters with wireless capalilities 1o conteet to the Inlehet

whan locatod near acess points which arg oomsetad to the
data ports, The computers are not cabled te the data port,

IEX TodjraiEnis for siidanis and
1 Title B

I, Past I,
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Related Websites

I A W COosiOFE
Thie Comsortiim for Sohiool Networking promotes i use of telsoommunications 1o improve K-12 Leaming. Taking Total Cost of Ownership
to the Classreom is oo of the many resources available for schools at this site,
hllp:/fwww.od.
R Diapartmant of Edueati fon infirmati | i ially for parcnts,
relmm phiotos, aidio olips and wdm all in one plage—Prass Room,
It . edd.govine b
The No c‘h.‘hr Laft mﬂmf et q.i';'oa.' is i landmark in edueation rdl‘c-rm ddmnutl o |m||nm -lutlont nchigverment and ohange
the it of Mo Child Left Behind, rons reanthorizod the Blemeniory and Secondary
Fihication .iln‘ r.'mf.-l,}—llm principal Iﬂ’laml 'Inw allectis n)g educatien from kh ergarten through high school. In nmmdimi ES8EA,
the new law raprasants o sweeping ovarhuul of fademl afforts fo support elamenlur_v andl segondary education in the Unit Hiatos,
i Vglel org
Tha Caorga Lucas Edugation Fouwndation documants and dissaminatas the storlos of axemplary practices in K-12 puldic sducation, Ovar 70
online documentaries showease imagination and innovition in public schools, Free teaching modules created by professional developiment
axparts and edugation Gheulty are avallable at the wabsite,
htlp'mlfww.lule.orq
Tha Intamational Socioty for Teshnology in Edugation provides major resourcas for aducators who strive toinlnrmlu Tghnol ogy with teaching
nel learning, Stanclarcls are availabda tor both students and fenchors at this site, The 18TE profossicnal jeurnals detail excellent examples of
thie integration of tehnolegy it the eumioulum. Both individiual and dismiar mdmhmhlw are avillable,

hitpi//www.sbee state. 1. us
Tha Siate Board of Edueator Cartitloation sife assists adueators in planning For quality technology applications profassional davalopmant
progridns as well as providing informmation of cemifleations for all professiomil edicaton.
Tt iwww macol. arg
The Nerth Ameriean Counall Tor Online Learning (NACOL) s dediated to fostering o leamning landseape that promotes student success

nel lifelong lenmning, MACOL ineroasas adducational oppartunities ared enhances leaming by providing collegial expertise and leadarship in
K12 online tenching and leaming,

hitp:/fwww. 2 steenturyskills. org/Rout 21

Avoolleetion of wbe basad ool s destgnsd o sup) ‘mt il progmote aehdevemant of Tnformation and Communeation Technologies (1CT) Hiemey

ani 215t contury skills, 11 prosonts o dynamio look at Mﬂhhuhlnd axumplos, rosources, reoommandations, tools and recommandad goals in
eiveh of mine key areas Dt support o eoherent Tnmework or 2180 century education.

hitp/iwww.abeesinte.ix.us

The State Board of Educator Cerifleation aite assists edicatons in planidig for quality 1echinelogy applications professional developineril
prorams s wall as provicing information on eertifloations for all profossional eduoatons,
hltpl.’Mme‘d L,

B
Tha Southwost Educational Dovalopmaent Laborstory (SEDL) solvas NJunJIlmnt problams ﬂml

stuclents and acdministrators os well as pross

3( adugational systems and communities o

anaure o uality education fi all leamars, The SEDL work focuses on anintegrated rum of npplied resoarch and dovelopment, profossional
devalopment, assistanes and services, SEDL railnes work based on new finding from onsgoing research,

Tt /v w wsed din. o

)
Foumiad in the fiill of 2001, the State Edueational Teohnology Direotors Assoclation (SETDA) (s the pmw:P«I nssoalatlon represanting the
stoto clirectom for educational technology. SETDA' goal is fo improve stucent achievamant through teehne
htlp.m\'w w.ureb.o rogrim/Ed Tech/edive hindex.os
Southarn q;lmul Eduention Board (SRER) Bdueational Technology Cooperative, comprised of state higher edueation and K-12
mmlhmum il governing boaids, represents mote Gian 3,300 seliool dim‘fm el ety ROO colleges and universities in e 13 SRER states,
inelucing Taxas, I monitors and reports on o wide amay of aducational teshnol oy topies and works with states to wse teshnology wisaly,
Wi /ww w, bsnnet,org

Tha ||r1 sion of the Taxas Association of Sehool Administrators is to promobs, provide, and devalop loadarship that ehamplons adueational
excelletice.

Ittp:/www.keen.ory

Thie Texns Commputer Education Association suppotts educators in leamming about technology and using it in e classroom. As the sponsor of
tha largost Taxas contaronce foowsing on aducational tachinel oy, tha srganization's wabsita provides onling registration, program hJ‘-‘.\rnmlim
andl student and teachor contest information,

Illtp:!e'www,lw,ltulv.t:. us
The Texis BEducation Agency website provides immediate information needed daily in sohools relited 10 a vanety of wpies, ineluding
assgssiTnt, urrloulum, tenolier resouroes and grant information. Cuick lnks to Edugation Service Centers and the State Beard for Educator
Certitication are also provided

Illtp.!e'www,lwhnpmnvlwurli.nm

The Technology Applications Teacher Metwork is 0 collaborative project botween the 20 Taxas Education Bervice Cantors ane tha Texas
Edducation Agancy and is des gmied o provide Texas tenelers with resources to implement the Technology Applications Texas Essential Knowlaidge
ancl Skills in the K-12 elassroom and moat No Child Left Relind, Tide I, Pave B roquiramants

hltp.lﬂpﬂe.emlt.nﬂ

@ Technology Planning & E-Rate Support Conter (TPESC) provid 1 nil ter Taxan public and charer schools in maecting
tha requiremenits [or particlpation In e federal Bohoold and Libraries Universal Hamuu S.nfnm Programm, better kinown as E-Rate and in

muoating Ma Child Left Behing, Tile I, Part B raquiramants, TPESC also provides assistancs in submission aftha enling Taxas alan and tha
Texns Campus STal Clirt
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The Texas Campus School Technology and Readiness (STaR) Chart
INFRASTRUCTURE FOR TECHNOLOGY
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Texas Campus STaR Chart Summary
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