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1. EXECUTIVE SUMMARY

Enhancing the educational opportunities available to students of all ages in the United

States has long been a priority for policymakers, educators, and parents. Progress,
however, has been slow. Indeed, a landmark study commissioned by the U.S.
Department of Education in 1983 tersely concluded that the nation was “at risk”
because “the educational foundations of our society [are] being eroded by a rising tide
of mediocrity that threatens our very future as a Nation and a people.”1 Twenty-five
years later, a follow-up study concluded that, despite successes in improving the
quality of education and various test scores across most demographics,2 the nation
remained at risk, especially at a time when the “rising demands of our global economy,
together with demographic shifts, require that we educate more students to higher
levels than ever before.”3

Many recent proposals for overhauling the nation’s educational system – including
President Obama’s4 – center on using technology to not only enhance the educational
experience of students, but also to gather better data on student performance,
streamline administrative processes, make educational services more widely available,
and “foster critical thinking, problem solving, and the innovative use of knowledge.”5

Among the many technologies that have been heralded as a transformative solution for
education in the United States – e.g., radio, television, and the computer – broadband has
perhaps the greatest potential. This technology provides students, parents, administrators, and
educators with a platform for enabling a wide range of innovative tools, services, applications,
and hybrid approaches to teaching and learning. This report focuses on the ability of
broadband to affect fundamental change in education, the many positive impacts that
this technology is currently having in a variety of educational settings, the barriers to
further adoption and utilization, and recommendations for policymakers as they
develop forward-looking educational policies. While broadband is not a panacea for
education reform, it is positioned to serve as an essential vehicle for delivering content
and tools that can be used to spur student engagement, enhance learning outcomes,
facilitate collaboration and innovation among educators, and enable cost savings in the
administration of education.

1.1 Education in the United States: Key Trends

Education in the United States is a lifelong pursuit that encompasses a wide range of
activities, from pre-Kindergarten programs to continuing education classes for
professionals. Recent studies have found that more than half (53 percent) of children
aged three to four are enrolled in some sort of educational program,6 while a similar
percentage (54 percent) of adults aged 16 to 64 participate in a formal educational class
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or program.7 In coming decades, these numbers will continue to rise as the student
population increases and diversifies:

► Preschool enrollment is increasing. Enrollment in pre-Kindergarten rose
614 percent between 1985 and 2007, from 0.2 million students to 1.1
million students.8

► Enrollment in Public K-12 schools is increasing. Public elementary school
enrollment (pre-K to 8th grade) rose by 29 percent between 1985 and
2009, while secondary school enrollment increased by 20 percent.9

Enrollment in public elementary and secondary schools is expected to
set new records each year over the next decade, rising from 49.8
million students in 2009 to nearly 54 million in 2018.10

► Post-secondary enrollment continues to rise. College enrollment set a new
record in 2009, with a projected 19.6 million students. Enrollment is
expected to continue setting new records from fall 2010 through fall
2018, when it will total 21.3 million students.11

► The student population is diversifying at a rapid rate. Between 1988 and
2008, the percentage of white students enrolled in public schools fell
from 68 percent to 55 percent, while the percentage of Hispanic
students rose from 11 percent to 22 percent. During this same period,
the percentage of African-American students enrolled in public schools
remained almost unchanged, reaching 16 percent in 2008.12

► A significant number of students with disabilities are being served. In the
2007-08 school year, 6.6 million students were served under the
Individuals with Disabilities Education Act (IDEA), comprising 13
percent of total public school enrollment.13

Despite the seemingly positive connotations associated with increasing student
enrollments, several negative trends persist:

► A significant number of students continue to drop out of school. Although
U.S. public school graduation rates have generally improved over the
past decade, 3 out of every 10 public school students fails to finish high
school with a diploma. This equates to 1.3 million students failing to
graduate each year.14 In some urban schools, more than half of
students leave school.15 Completing high school is a prerequisite for
admission to college and often has a direct impact on long-term
income levels.16

► Demographic disparities exist in high school graduation rates. According to
a 2009 study, over three-fourths of white and Asian students earn a
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high school diploma, compared to just 55 percent of Latino, 51 percent
of African-American, and 50 percent of Native American students.17

► Considerable demographic achievement gaps exist. According to a 2009
report, African-American and Hispanic students lag two to three years
of learning behind white students of the same age.18 Likewise,
impoverished students (i.e., those eligible for federally subsidized free
lunches) are about two years behind their “better-off” classmates of the
same age.19

► College readiness among high school graduates is inadequate. For those who
stay in school, the quality of their education has come under increasing
scrutiny. Indeed, by some estimates, less than half of students who do
graduate from high school are adequately prepared for college or the
workforce.20 Moreover, nearly 40 percent of “all students who enter
college must take remedial courses.”21

► U.S. students lag behind their international counterparts. U.S. students
have generally underperformed on a number of exams testing a
variety of skills,22 especially those in the math and science fields.23

According to the Program for International Student Assessment, 17
countries have higher average mathematics test scores and lower
income-based inequality than the United States.24 In addition, the
United States has lower high school and college graduation rates than
many other industrialized nations.25

► Schools are generally failing to instill 21st century skills in students.
According to one report from 2006, “the future U.S. workforce
is…woefully unprepared for today’s (and tomorrow’s) workplace.”26

These trends presage a looming, if not current, crisis in the quality of education offered
to students of all ages in the United States. A number of solutions have been offered to
reverse these trends. Foremost among these have been efforts to increase educational
funding at all levels of government. Indeed, some have suggested that additional
funding per student is necessary to spur achievement.27 However, despite a fourfold
increase in funding per pupil over the last four decades, overall student achievement has
“remained largely flat.”28

At a time of increasing globalization and technological dependence in all facets of life,
failure to adequately prepare students will limit their ability to compete for jobs that
require not only the mastery of traditional skills, but also a new level of literacy that
involves creative, innovative problem-solving and the ability to use a variety of
advanced information and communication technologies.29 As the Federal
Communications Commission (FCC) recently observed in its National Broadband Plan,
“the demands of the new information-based economy require substantial changes to the
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existing [education] system.”30 Broadband is poised to be the foundation upon which
many of these changes will be realized.

1.2 Broadband and Education: Transformative Potential

Broadband-enabled technologies are redefining traditional notions of education and are
leading to the development of a new, learner-centric education paradigm. In particular,
broadband-enabled technologies:

► Improve the effectiveness of instruction and enhance learning
outcomes through more engaging, interactive activities.31

► Encourage innovation in how education is delivered, which has
resulted in a number of hybrid approaches to teaching (e.g., blended
learning).

► Enable a wider array of professional development opportunities for
educators and adult learners.

► Enhance access to quality education via distance learning programs,
online learning modules, and the availability of relevant content from
any location.

► Provide for more individualized learning by allowing students to
engage in activities – such as educational modules and video games –
that are targeted at refining or bolstering certain skills.32

► Enable a range of administrative efficiencies. For example, a number of
affordable cloud computing services are streamlining and automating
numerous administrative functions.

► Facilitate the collection and analysis of greater amounts of student data
to more accurately track student performance.

Such impacts, however, are dependent on the wide availability and robust adoption of
broadband and educational technologies inside and outside of the classroom, as well as
on the willingness and ability of educators to incorporate these technologies into lesson
plans. Unfortunately, there is no “one size fits all” solution to assuring widespread
connectivity and utilization of these tools. Educators, administrators, students, and
parents face a number of barriers to effectively utilizing broadband for educational
purposes.33 Yet, as discussed below, a number of inventive schools and forward-
thinking teachers are using broadband to provide students with effective educational
experiences and train them for the 21st century marketplace. In addition, a number of
innovative stakeholders, including state and federal policymakers and leaders in the
nonprofit sector, are forging creative solutions to integrating new technologies in an
effort to disrupt the traditional education paradigm. Closely examining these and other
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successful approaches yields useful best practices for educators as they continue to
integrate new technologies into schools and curricula, and guiding principles for
policymakers as they consider reforming rules governing education across the country.

1.3 Overview of the Report

Section 2 provides an analysis of how educators and other stakeholders have leveraged
new technologies for educational purposes over the last century. This section also
examines how the proliferation of digital technologies like the computer and the
Internet has impacted educational environments. The manner in which educators have
grappled with new technologies in the past helps inform how new broadband-enabled
educational tools can be effectively integrated into modern classrooms.

Section 3 analyzes the current state of broadband availability and adoption across the
education sector. This section assesses how students, educators, and administrators are
utilizing broadband from preschool to corporate learning environments. The analysis is
bifurcated and focuses first on detailing how broadband is being used by stakeholders
and then, more thematically, on the array of impacts that these uses are having. Despite
an upward trend in utilization and largely positive impacts stemming from these uses,
fundamental barriers remain to further integrating these technologies into educational
programs.

Section 4 provides a more granular discussion of the array of specific approaches being
taken by various stakeholders to further integrate and utilize broadband for educational
purposes. This section includes examples from:

► Pre-K through elementary school;

► Middle and high school;

► Higher education (e.g., college and graduate school); and

► Professional development and other adult learning programs.

As a result of these efforts, a vibrantly innovative educational technology industry has
developed to provide educational institutions and stakeholders with ready access to an
expansive universe of broadband-enabled content, tools, and applications.

Section 5 discusses the near-term and long-term impacts that more robust broadband
availability and utilization will have on education. Near-term innovations at the
broadband network level will provide more robust connectivity for students in the
classroom, at home, and wherever else learning occurs. Several trends stemming from
increased connectivity and utilization, including online learning and social learning, are
examined. In the long-term, broadband will serve as a platform for significantly shifting
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the education paradigm toward more individualized and interactive learning
experiences, much of which will be accessed and consumed via mobile technologies. In
addition, traditional institutions like colleges and universities are being transformed by
ubiquitous broadband connectivity. These long-term successes, however, are dependent
upon near-term innovations at the network level and the evolution of attitudes toward
the use of technology for educational purposes.

Section 6 offers recommendations to policymakers at the local, state, and federal levels
on how to overcome barriers to more robust adoption and utilization of broadband in
education. A variety of cost-related initiatives, including fundamental reform of the
federal E-rate program, will be required to support the significant investments that are
necessary in the near-term to provide stakeholders with adequate broadband
connections, computers, and other equipment. Additional reforms are necessary to
bolster computer access, provide educators with sufficient training to effectively use
broadband for educational purposes, and overcome the hesitancy or skepticism of some
educators regarding the value of using broadband-enabled technologies in the
classroom.

1.4 Foundational Principles

A number of foundational principles are discussed throughout this report and should
drive public policymaking vis-à-vis broadband in education:

► Education in the United States is at a critical crossroads as the quality
of education and student achievement continues to stagnate.

► Broadband is an essential component in shifting the current
educational paradigm from closed, static, teacher-centered methods of
education and toward learner-centered models that are more
interactive, individualized, and openly accessible to all.

► Broadband is facilitating the development of a new generation of
educational tools, services, and devices, which are reshaping the
delivery of educational services and enabling significant benefits for
students, teachers, and institutions.

► Broadband expands access to educational resources for teachers,
creates efficiencies in the administration of education, and bolsters
efforts to collect and analyze student performance data.

► An array of public and private sector initiatives is spurring innovation,
deployment, and use of broadband-enabled education services across
the nation. Public-private partnerships geared toward delivering
equipment and services have been particularly effective at increasing
the use of technology for educational purposes.
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► Opportunities exist for local, state, and federal government to
implement adaptive policies and practices that encourage continued
innovation and use of broadband technologies in education. These
include increased and more targeted funding for new and existing
efforts, as well as the implementation of a forward-looking strategy for
technology integration.

2. EDUCATIONAL TECHNOLOGY: WHY IT MATTERS & THE ROLE OF

DIGITAL TECHNOLOGIES IN MODERN EDUCATION

Over the last century, many new and emerging technologies have been adapted for

use in education.34 This section first provides an historical overview of these uses and
assesses their impacts. Understanding how educators experimented with using new
technologies for instructional purposes and the scope of their impacts on traditional
educational paradigms provides relevant context for assessing current efforts centered
on leveraging digital technologies – e.g., computers and broadband – to enhance
education in the United States.

This section then examines how two specific digital technologies – the computer and
the pre-broadband Internet – have impacted the way students learn and how educators
teach. The myriad issues and concerns associated with using digital technologies in
modern educational settings offer a number of insights and “lessons learned” for
broadband policy in the education arena.

2.1 Why Technology Matters in Education: An Historical
Analysis

Throughout the 20th century, new communications and mass media technologies had
profound impacts on how education is structured, delivered, and consumed. Indeed, in
the early part of the century, radio, film and television quickly emerged as viable
mediums for the delivery of educational content and enabled significant change in
traditional notions of teaching and learning. For example, film and radio were initially
employed during the First and Second World Wars to train the nation’s military35 and
to develop a skilled workforce at home.36

After the Second World War, a rising birthrate and rapidly swelling public school
enrollment spurred a reevaluation of past instructional methods, which resulted in a
revamped approach to school curricula – one that began to incorporate available
technologies to supplement classroom activities.37 By mid-century, television had
emerged as a practical medium for instruction.38 Also during this period, film was
frequently used in schools for the depiction of historical events,39 while radio was used
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to provide recordings of classroom lectures, weather reports, and other such
productions.40

The rapid adoption and use of these technologies for educational purposes spurred
further inquiry into the effectiveness of these tools and their impacts on learning.41 Over
the next several decades, the resulting studies yielded important insights and helped
educators devise new ways of using media to deliver educational content in an array of
contexts.42 While some reluctant educators saw little value in incorporating these types of
technologies into instruction,43 there was a clear trend in using new media to enhance
educational instruction and learning both inside and outside of school. Foremost among these
efforts was the push to leverage the ubiquity of television to deliver relevant content
directly into the home.

Perhaps the most significant contribution to this emerging body of research was a
report commissioned by the Carnegie Corporation regarding the “potential uses of
television in preschool education.” Authored by Joan Ganz Cooney, this paper built the
foundation upon which Sesame Street was eventually developed and produced.44

Among the many key observations and recommendations included in this paper,
Cooney stressed the importance of using media – i.e., television – to “intellectually
stimulate” preschool-aged children in order to ensure that a broader swath of them
were ready for Kindergarten.45 Television was a key medium because of its ubiquity, its
popularity, and its ability to both entertain and educate via a carefully constructed
format. Moreover, television was seen as a potentially interactive mass medium that
could be leveraged to help in the development of critical skills among young viewers.46

In addition to positively impacting student performance in school,47 Sesame Street and
its progeny of educational television programs impacted in-classroom teaching
methods.48 Indeed, a study from 1974 found that these types of programs were
influencing how educators taught children in Kindergarten and first- and second-
grade.49 Educators were encouraged to build upon and incorporate the lessons and
themes included in these programs into their own teaching methods and curricula.50

Even today, as computers and Internet connections continue to diffuse across the globe,
some feel that television remains one of the best and most reliable educational
technologies available.51

The popularity and effectiveness of many of these innovative approaches fostered the
creation and growth of a vibrant marketplace for educational technology that, to this
day, continues to thrive and proliferate. For example, as discussed below, this market
has been adept at evolving parallel to the communications and information technology
sector and providing parents, teachers, and students with innovative new tools like
educational software and games.52 As a result, these types of technologies have become
a critical component of educating students from preschool through college.
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These and other modern educational technologies have impacted traditional notions of
education in a number of ways, including:

► Extending learning into the home;

► Supplementing traditional in-school education with targeted content
tailored to the needs of children of a certain age or demographic
group;

► The production and wide-scale dissemination of engaging and
interactive educational content;

► Increased experimentation among educators regarding how to best use
technology in the classroom and how to build upon the lessons being
learned by students at home;

► The importance of leveraging technologies to aid in the development
of critical skills before entrance into formal schooling; and

► The creation of a marketplace for educational technologies, which has
spurred healthy competition and robust innovation.53

Despite the many positive impacts of these technologies and the new teaching methods
they have inspired (see sections 3 & 4), challenges to further incorporating technology
into the teaching and learning paradigm exist. Indeed, institutional resistance to change
and a number of other human factors have often prevented the large-scale
implementation of such tools (see section 3).54 The emergence and increasing prevalence
of a variety of digital tools – notably the computer and the Internet – have begun to
assuage some of these concerns and to correct some of these negative perceptions.

2.2 The Emergence of Digital Technologies & Their Impacts on
Education

In the past several decades, a second generation of educational tools – digital
technologies like the computer and the Internet – has further reshaped traditional
teaching and learning paradigms. Understanding how teachers, students, and parents
adapted educational techniques and expectations to successfully leverage these
technologies informs how broadband and broadband-enabled tools should be further
integrated into the modern educational paradigm.

2.2.1 The Computer

Computers became increasingly commonplace in educational settings beginning in the
late 1960s and 1970s.55 Early uses of computers were focused primarily on
“mathematics, science and engineering.”56 Educators and researchers eventually began
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to expand these uses by developing programs that used the computer as a way to teach
and enhance reading and as a medium for more individualized instruction.57 Other
efforts focused on assessing the impact of the computer on learning outcomes. One
study from this era found that computer-based education could “increase [test] scores
from 10 to 20 percentile points and reduce time necessary to achieve goals by one-
third.”58 As such, “researchers were looking for new educational paradigms to take
advantage of breakthroughs in computer technology” throughout much of this time
period.59

The number of schools with computers continued to increase throughout much of the
1980s and 1990s, but their integration into instruction was fragmented because of the
low number of computers per school. In 1981, about 18 percent of public schools had at
least one computer for instruction; by 1990 that number grew to 97 percent.60 However,
the median number of computers in these schools was just three for K-6 schools and 16
in high schools in 1985.61 As a result, students were not exposed to computers on a
regular basis. For example, in 1987, students used the computer for just one hour per
week on average.62 In addition, educators were using the available computers to teach
basic skills like word processing63 and for “rote learning through drill-and-practice
programs.”64 By the 1990s, the number of computers in schools continued to increase,
but a survey of teachers in 1995 found that computers were still not widely used for
instructional purposes.65 In addition, one report found that just half of all teachers had
taken part in professional development for technology usage in the classroom.66 Yet,
despite these trends, educational technology was “perceived as a major vehicle in the
educational system reform movement.”67

During this period, schools began to investigate the impacts associated with providing
each student with a computer. So-called “one-to-one” (or 1:1) computing began in
earnest in the United States in 1997 when Microsoft launched its “Anytime Anywhere
Learning” program, which partnered with some one thousand schools to deploy
laptops to each student.68 Even though this program eventually floundered as a result
of many schools being unable to sustain 1:1 initiatives, laptop use continued to expand
in schools, replacing bulky and outdated desktop computers.69 Currently, about 6
percent of public schools70 and 12 percent of higher education institutions provide
laptops to individual students.71 These numbers will likely rise over the next few years
as initiatives supported by federal stimulus funding are deployed (see sections 5 and 6).
Moreover, some states have gone so far as to mandate 1:1 computing in schools (see
Case Study #1).72
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The impacts of one-to-one computing have been closely studied for much of the past
decade. Even though some have argued against the “technotopian” vision underlying
1:1 computing,73 many studies have found that well-designed initiatives can have
positive impacts on student learning and educational performance. For example, a 2005
study found that students with personal laptops “tended to earn significantly higher
test scores and grades for writing, English-language arts, mathematics, and overall
Grade Point Averages.”74 Another study compared schools with 4:1, 2:1, and 1:1
student-computer ratios, and found that a 1:1 ratio had a number of advantages.75 The
study found, for example, that students with a laptop used the computer more
frequently at home for academic purposes and received less large group instruction in a
one-to-one learning environment.76 A 2006 study observed that a key component of
successful 1:1 initiatives was an engaged teaching faculty that viewed the laptops as a
positive learning tool.77 A series of studies published in January 2010 confirmed many
previous findings.78 The general conclusion across each of these studies was that, even
though there are many variables involved in effectively deploying a 1:1 laptop
program,79 those initiatives that allowed students to take their computers home had the
largest impact on performance.80

CASE STUDY #1
Maine’s One-to-One Laptop Initiative

Maine was the first state in the country to implement a 1:1 computing initiative on a state
level. In 2001, the state convened a Task Force to recommend how best to structure and
deploy this program. The Task Force recommended that the state “pursue a plan to deploy
learning technology to all of Maine's students and teachers in 7th and 8th grade and then to
look at continuing the program to other grade levels.” The program was officially launched
in 2002 after passage of a state law that created a Technology Endowment to fund the
program.

The impacts of this initiative have been closely studied by researchers. A report issued after
the program’s first phase (2002-2004) found ample evidence of positive impacts and
concluded that “there is already substantial self-reported evidence that student learning has
increased and improved.” Subsequent studies have consistently found positive impacts on
overall learning outcomes and student enthusiasm. Moreover, several pilot programs
leveraging the 1:1 initiative have resulted in positive impacts on the teaching and learning
of science and math.

In addition to assessing the positive impacts of this statewide initiative, the state and several
research institutions have identified best practices associated with effectively implementing
1:1 computing initiatives. These include ensuring adequate teacher teaching, providing
ongoing professional development, and making technical support resources widely
available.
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Laptops and other individual computing devices (e.g., cellphones and smartphones) are
increasingly leveraging wired and wireless broadband networks to further enhance the
overall learning experience of students (see sections 3 and 5 more additional
discussions).

2.2.2 The Internet

Although the Internet was first developed in the 1960s by the U.S. Department of
Defense in collaboration with several research institutions,81 it took until the 1990s for
primary and secondary schools to begin adopting and using this important
technology.82 Indeed, only 35 percent of public schools were connected to the Internet in
1994.83 However, as a result of wide commercial appeal and rapid consumer adoption
of this technology, along with federal funding via the E-rate program, the percentage of
public schools that were connected to the Internet exploded in the late 1990s, reaching
95 percent in 1999 and 100 percent in 2003.84 Internet at the classroom level also
increased exponentially over the same period of time, rising from just three percent of
public school instructional rooms in 1994 to 94 percent in 2004.85 However, the number
of public school computers with Internet access available per student remained low
through the end of the century.86

Despite these limitations, the Internet showed significant potential in education. For
example, the emergence of the World Wide Web in the 1990s provided access to “an
unprecedented volume of information” for use in teaching and learning regardless of
location.87 As a result, educators at every level began to explore how to use the Internet
in their instruction, and innovators developed new tools that leveraged this new
technology. National Geographic’s KidsNet, for example, was created in 1987 to foster
inquiry-based learning amongst elementary school children.88 Through the program,
students performed scientific experiments, analyzed trends, and communicated with
practicing scientists through e-mail, and sent the results of their experiments to be
combined with national and international results. The vast majority of participating
teachers – more than 90 percent – found that “using KidsNet significantly increased
students’ interest in science, and that their classes spent almost twice the amount of
time on science than they otherwise did.”89 By 1991, KidsNet was being used in over
6,000 classrooms in 72 countries.90 These types of online tools demonstrated the
potential for computers and the Internet to “create a global classroom.”91

During this same period, the Internet was increasingly used to deliver educational
courses and content to remote areas. Between 1994 and 1995, enrollment in distance
education courses in higher education nearly doubled.92 Further, 78 percent of public
four-year higher education institutions offered distance learning at this time.93 Distance
education was widely viewed as a “low-cost means of providing instruction to students
who might not otherwise have had access,”94 and served as a precursor to current
broadband-enabled online educational models (see section 3).
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2.3 Conclusions

The potential impacts of technology on education have long been subject to hyperbole.
For example, Thomas Edison in the 1920s predicted that “the motion picture is destined
to revolutionize our educational system and that in a few years it will supplant largely,
if not entirely, the use of textbooks.”95 Similarly, a 1982 article in Time magazine hailed
the arrival of “microcomputers” and heralded an “electronic revolution” in the
education of young children.96 Despite these misguided predictions, technology has
always played an important role in education. Among other things, new technologies
challenge the status quo and spur innovation in teaching and learning. More recently, the
availability of more affordable computers and access to an expanding Internet of Web
content has spurred rapid adoption and use of digital technologies in educational
settings across the continuum.

Technology is thus an important and vital component of education so long as it is
effectively integrated. Experimentation in 1:1 laptop programs and online learning is
still ongoing, and the emergence of robust broadband networks is driving similar
innovation in schools and homes across the country. As discussed in section 3, broadband
is having wide and profound impacts on the education sector and is poised to fulfill the promise
of its technological predecessors.

3. BROADBAND & EDUCATION: ASSESSING BROADBAND ADOPTION &
ANALYZING THE IMPACTS OF ITS USE ACROSS THE CONTINUUM OF

EDUCATION

Broadband Internet access is poised to fundamentally alter the education paradigm in

the United States. Indeed, several recent inquiries by federal agencies like the Federal
Communications Commission (FCC) and the U.S. Department of Education (DOE) have
positioned broadband as an essential component of 21st century learning. For example,
U.S. Secretary of Education Arne Duncan has stated that “broadband access and online
learning…presents a huge opportunity that can be leveraged in rural communities and
inner-city urban settings, particularly in subjects where there is a shortage of highly
qualified teachers. At the same time, good teachers can utilize new technology to
accelerate learning and provide extended learning opportunities for students.”97 To this
end, robust connectivity to and effective utilization of broadband is at the heart of the
DOE’s National Education Technology Plan.98 Similarly, the FCC has observed that
broadband “can be an important tool to help educators, parents and students meet
major challenges in education. The country’s economic welfare and long-term success
depend on improving learning for all students, and broadband-enabled solutions hold
tremendous promise to help reverse patterns of low achievement.”99
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The potential impacts of effectively harnessing the numerous broadband-enabled tools
and applications for educational purposes are enormous across the continuum. Yet,
despite its seemingly limitless upside, several barriers exist to further adoption and use
of these technologies by educators and institutions. Indeed, the FCC has observed that
“the education community needs better aligned incentives to realize the potential of
broadband in schools.”100

Section 3.1 assesses current levels of availability and adoption of broadband in
education. Accurately gauging these levels assists in identifying gaps that exist between
schools that are actively leveraging broadband for student gains inside and outside of
the classroom and schools that have access to broadband but that, for whatever reason,
have chosen not to utilize it. This section also identifies several barriers to more robust
adoption and utilization of broadband by schools, teachers, and students.

Section 3.2 providers a more granular analysis of how broadband is being used and
how it is impacting users. In particular, this section assesses levels of use by and
impacts of broadband on:

► Students from pre-Kindergarten through High School;

► K-12 Educators;

► Students and Educators in Higher Education;

► The Administration of Education; and

► Adult Education.

* * * * *

3.1 The Availability and Adoption of Broadband in Education

As discussed in section 2, digital technologies have transformed how educational
content is delivered, used, and consumed by educators, parents, and teachers.
Broadband-enabled educational tools, devices, and applications are having enormous
impacts on students from pre-Kindergarten through adult education courses (these
impacts are discussed in section 3.2). However, in order for the full range of benefits to
be realized, such technologies must be universally available and adopted on a wide
scale by all stakeholders in the education space.

This section examines a wide array of data to assess current levels of availability and
adoption of broadband for educational purposes. Even though broadband is widely
available and is increasingly being adopted by schools and households, significant gaps
remain between adopters and non-adopters. As such, this section also explores the various
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factors impeding more robust adoption and utilization of broadband in schools and at
home (section 6 articulates recommendations for overcoming these barriers).

3.1.1 Availability of Broadband for Education

Deployment of broadband has progressed considerably in recent years, due largely to
intense competition among broadband providers and the current regulatory
framework. Indeed, several recent studies released by the FCC have found that
broadband is available to nearly every household in the United States.101 Moreover,
recent research suggests that lack of available broadband prevents just a small
percentage – some four percent – of the population from accessing the Internet.102 Yet,
even though broadband providers continue to invest billions of dollars in physical
infrastructure,103 broadband service still remains relatively scarce in some areas with
very low population densities.104 Overall, however, broadband is widely available to
schools, universities, households with children, and other stakeholders who wish to use
their Internet connection for educational purposes.105

In order to spur broadband deployment to truly unserved areas of the country, the
federal government has placed a national priority on network build-out to these parts of
the country. To this end, billions of dollars were included in a 2009 federal stimulus bill
for broadband network build-out.106 In addition, the FCC has issued a rural broadband
strategy to spur deployment and adoption in these areas; enhancing educational
opportunities in these areas via broadband is a key component.107 Existing programs –
e.g., the Distance Education and Telemedicine Program administered by the
Department of Agriculture’s Rural Utilities Service – also provide funding and other
support for broadband deployment and adoption for educational purposes in rural
areas.108 As discussed in section 6, targeted policymaking and market-driven efforts will
be critical to further expanding the availability of broadband.

3.1.2 Adoption of Broadband in Education

Large-scale deployments of computers and basic Internet access in educational
institutions across the country over the past decade have positively impacted adoption
of broadband in most contexts. Indeed, many school districts have “invested heavily in
the infrastructures required to accommodate computers and the Internet [and have]
commandeered resources to purchase software and technical support for students and
staff.”109 As a result, broadband adoption rates in educational settings across the
continuum have grown rapidly in recent years. Yet, despite such improvements, research
suggests that many educators still lack the necessary technical support and professional
development for effective classroom instruction.110 In addition, low per-student bandwidth rates
and lack of adequate computer access may inhibit greater adoption and usage of broadband for
educational purposes.111
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Nearly all schools in the United States are currently connected to the Internet. Estimates
regarding school Internet connectivity range from 97 percent112 to 100 percent.113 Of
those public schools with Internet access, 97 percent used broadband connections to
access the Internet in 2005, up from 80 percent in 2000.114 Yet, even though many
schools report broadband connectivity, most of these connections support many
concurrent users.115 As a result, the bandwidth available per student is often very low
and significantly below the minimum threshold that the FCC has designated as basic
broadband.116 One study has estimated the national average access speed per student to
be just 6.5 Kbps.117 At these speeds, many of the potential cost-savings, quality
improvements, and cutting-edge educational applications are inaccessible.118

A fundamental barrier to more robust broadband adoption is a lack of adequate
computer access in some schools. By fall 2008, there was an average of three
instructional computers per classroom in schools across the United States.119

Approximately 58 percent of schools supplemented these computers with laptops on
carts, which can be wheeled from classroom to classroom as needed.120 Only six percent
of schools made computers available to students to take home.121 A 2008 study found
that over 54 percent of public school teachers reported having two computers or less in
their classrooms and observed that this number is inadequate to effectively use
computers for instructional purposes.122 A variety of individual computing approaches,
including 1:1 laptop programs, have been launched in recent years to close this gap (see
section 2.2.1).

School and classroom access to computers is critical since many students lack such
equipment and broadband connections at home. While home broadband adoption and
computer ownership rates have consistently increased over the last several years,
certain demographic groups still lag behind. Fully 75 percent of parents with a minor
child in the home had broadband access in 2009, compared to the 65 percent national
average reported by the FCC.123 Despite this, the adoption rates of African-Americans and
low-income families still lag behind the general population. Only 56 percent of African-
Americans and 45 percent of households with incomes under $30,000 had adopted
broadband by early 2010, compared to 66 percent of all adults.124 Children in these
households are thus more likely to be without a broadband connection than most other
demographic groups.125 As a result of these disparities in home connectivity, some
students are more dependent upon utilizing the Internet at school and in the library.
Indeed, low-income students,126 African-American, and Hispanic children utilize the
Internet from school much more regularly than other children.127

The costs associated with adopting and integrating broadband-based programs and
services, such as 1:1 laptop programs and more robust broadband connections, may be
prohibitive for many schools and universities. According to one estimate, technology
integration programs can cost $15,000 per classroom and have a four-year lifespan.128

This would total $150 per student per year in a classroom of 25 students.129 Moreover,
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the initial implementation costs for broadband access can range from several thousands
of dollars to hundreds of thousands of dollars depending on a variety factors including
the type of connection and the number of students served.130 For many schools, these
initial development and delivery costs are a significant barrier to greater broadband
adoption.131 In addition to implementation costs, the amount of time it takes to integrate
new technologies into the curriculum and train teachers to become comfortable with the
tools can significantly add to program costs.132 Schools are overcoming such high
expenses in innovative ways. Many are applying for grants and working with private
organizations that agree to sponsor a classroom or school.133 Others use E-rate funds,
while some schools are beginning to allow students to bring their own devices to
school.134

Cost issues are further exacerbated by a lack of targeted federal funding mechanisms.
Though schools receive funding from a variety of sources – including the Enhancing
Education Through Technology (EETT) Program (Title II, Part D of the No Child Left
Behind Act), the federal E-rate program, broadband-specific stimulus funds, and
education-specific stimulus funds – several issues may prevent schools from benefiting
from these funds. These issues include a lack of funding overall, concerns regarding the

eligibility of schools for federal
funding, a lack of targeted allocation
mechanisms, and cumbersome
application procedures. Several recent
initiatives and proposals, including the
U.S. Department of Education’s Race to
the Top program, offer promising
approaches to encouraging and
rewarding innovation (see section 6 for
further discussion).

Additional barriers impede more robust adoption of broadband for educational
purposes. These include lack of training and other support for teachers to effectively
use broadband in their instruction, a variety of organizational barriers that may be
holding educators and schools back from using technology more frequently, and an
overall lack of clear standards for encouraging the development of 21st century skills
among students of all ages (these are discussed in more detail section 3.2).

3.2 Uses and Impacts of Broadband in Education

Over the last decade, broadband has begun to fundamentally change the way millions
of students are educated both inside and outside of the traditional classroom setting.
Students of all ages are able to access vast amounts of educational content online for use
in the classroom, during other school-related activities, at home, and for personal
exploration. In some cases, broadband-enabled learning has replaced the traditional

“I have just one computer in my classroom,
though there are thirty students. And students
are unable to access it, as it is situated on my
desk. The computer lab is also ill-equipped for
instructional purposes. So it’s difficult to
incorporate technology in the classroom when
there aren’t enough resources to go around.”

~ Steve, Teacher, 9th Grade Geography, GA
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classroom entirely, as evidenced by the fact that many students utilize high-speed
Internet connections to take classes and complete advanced degree programs online.

Educators are using broadband-enabled tools to augment classroom curricula and
provide more individualized, interactive, and real-world learning opportunities via a
variety of blended learning approaches.135 Educators are also able to access professional
development resources through the Internet to enhance their instruction. Similarly,
institutions of higher education are improving access to educational content by
providing both free course material and traditional coursework for enrolled individuals
online.

This section provides a comprehensive survey of how broadband is being used by and
the impacts that these uses are having on stakeholders in an array of educational
contexts, including:

► Pre-K to 12th Grade Students;

► Educators;

► Higher Education;

► Administrative Functions; and

► Adult Learners.

3.2.1 Broadband and Pre-K to 12th Grade Students

Students from pre-Kindergarten through high school are using broadband to pursue a
wide array of activities online, which are enabling a number of improvements in
student learning. This section: (1) provides a broad overview of these uses, and (2)
assesses their impacts on students from pre-Kindergarten through high school.

Snapshot #1 provides a brief overview.
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3.2.1.1 Usage among Pre-K to 12th Grade Students

Technology is an integral part of academic life for many students. In 2005, 96 percent of
children ages 8 to 18 had gone online.136 Seventy-four percent had Internet access at
home, and 61 percent used the Internet on a daily basis.137 Over the last five years,
overall media consumption by children in this age range has increased dramatically. A
study released in 2010 found that children in this age group consume nearly eight hours
of media each day.138

Technology and broadband use among younger children in particular is increasing
rapidly. A study from 2007 found that 2 percent of households with newborns and
children aged 1 to 4 had a computer with Internet access in those children’s rooms, and
4 percent had computers with Internet access in the rooms of children aged 4 and 5.139

About half of children age six or younger had used a computer, and 27 percent of
children ages 4 to 6 spend over an hour at a computer each day.140 Not surprisingly,
children age 6 or younger spend nearly the same amount of time consuming digital
media as they do playing outside.141

Teenagers have the highest Internet usage rates of any other age group.142 Of the 93
percent of teenagers that are online, 63 percent go online daily.143 Seventy-seven percent
go online from schools.144 Teenagers typically use broadband to communicate with
peers, participate in educational activities, and complete school assignments. Indeed, 87
percent of teenagers ages 12 to 17 utilize electronic personal communication, in the form
of text messaging, sending emails or instant messages, and commenting on social
networking sites.145 Ninety-four percent of teens use the Internet for school-related

SNAPSHOT #1
Uses & Impacts of Broadband Among
Students in Pre-K through 12th Grade

Uses Impacts
 Gaming

 Online learning

 Blended learning

 Mobile learning

 Increased number
of learning

environments

 Enhanced
opportunities for
disabled students

 Personalized
instruction

 Enhanced learning
outcomes

 21st century skill
development
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research, and 48 percent report doing so once a week or more.146 In addition, more than
half of teens are more likely to revise and edit their work when writing with a
computer.147 Indeed, broadband-enabled tools have become so integral in daily life for
most teenagers that parents have begun “digitally grounding” their children by
suspending access to the Internet and cellphones.148

Teenage participation in other types of online activities, however, is less intensive than
older and younger cohorts. For example, only eight percent of teenagers visit virtual
worlds149 and actively use Twitter.150 In addition, teens have proven to be fickle when it
comes to using certain types of online tools that could develop critical skills, like
writing. For example, the percentage of online teens who maintain a blog decreased
from 28 percent to 14 percent between 2006 and 2009.151

Broadband-enabled technology is thus a critical and increasingly indispensible
component of daily life for digital “natives,” students who “live most of their lives
online.”152 As a result, students are using broadband and broadband-enabled tools in a
variety of ways to enhance their education at home and in school. The following
provides an overview of some key uses.

 Gaming

Casual game playing is an extremely popular activity for students. According to a
recent report, three-fourths of American children play computer and video games.153

Such tools have been shown to help children master course content and develop 21st

century skills such as literacy and complex problem solving.154 Moreover, such activities
“allow teachers to tap into students’ enthusiasm for digital games to engage, expand,
and empower them as learners.”155 Seventy percent of casual gamers believe that
games provide valuable educational benefits.156 To illustrate, a study by the Education
Development Center found that preschool students “developed early reading skills
when their teachers used videos and interactive games from public television shows in
the classroom.”157

Participation in multiplayer virtual worlds is an increasingly popular trend among
younger users. These games typically involve three-dimensional computer-based
environments that allow first-person interaction with educational content.158 These
range widely in terms of scope and complexity. Basic offerings for young children
include Disney’s Club Penguin and Whyville.159

 Online Learning

Overall, a significant number of K-12 students are participating in online learning
programs that provide individual courses, programs of study, and tutoring services
over the Internet. A survey released by the U.S. Department of Education in 2009
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estimated that more than one million K–12 students took online courses during the 2007
school year.160 This figure is expected to increase as demand for these programs rises. A
study from 2007 suggests that there is a fair amount of pent up demand for online
learning programs. This study of educators, parents, and students from across the
country found that more than half of high school students and one-third of middle
school students “[were] interested in taking courses online that [were] not offered at
their schools.”161 By 2019, about 50 percent of all courses may be delivered online.162

 Blended Learning

Blended learning programs, which combine online learning with face-to-face
instruction, are also being utilized.163 Through such programs, students are able to
access high quality educational content via broadband regardless of location, income
level, and other lifestyle factors. To this end, some teachers are using Web 2.0
technologies like blogs, wikis, and Twitter to supplement in-classroom learning.164 For
example, a high school teacher at the University Laboratory High School at the
University of Illinois has asked students to comment on Dante’s Inferno via Twitter.165

Educators are increasingly using these types of approaches to leverage student interest
in these types of tools for educational purposes (see section 3.2.2)

 Mobile Learning

With each passing year, cellphone ownership rates among children and teenagers
increase dramatically.166 Some two-thirds of all children between the ages of 8 and 18
“own their own cell phone, up from 39 percent five years ago.”167 Thirty-one percent of
children aged 8 to 10 have their own cell phone, compared to 69 percent of 11-14-year
olds and 85 percent of children between the ages of 15 and 18.168 Mobile learning uses
handheld devices to provide learning “anywhere, anytime,” reach underserved
students, improve “21st century social interactions,” link students to online learning
environments, and deliver more personalized learning experiences.169 Through
broadband-enabled smartphones like the iPhone and Droid, students are able to engage
in a number of activities, such as accessing course assignments, completing activities,
playing games, reading educational materials, and communicating with teachers and
classmates.

3.2.1.2 Impacts on Pre-K to 12th Grade Students

The many and varied uses of broadband by students in pre-Kindergarten through high
school have had discernible impacts on student achievement and development of real-
world skills. This section identifies many of these impacts.
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 Increases the Number of Learning Environments

Increased and diverse utilization of broadband by students, via formal channels (e.g., in
the classroom) and via informal channels (e.g., at home), diversifies and increases the
number of learning environments for educators, parents, and students. For example,
since educational information is increasingly shared through online social networking
and virtual communities, teachers are leveraging the popularity of these tools to
supplement in-classroom learning by using an array of Web 2.0 tools such as wikis,
blogs, videoconferencing, and podcasting.170 These tools can be used to enable a variety
of blended learning experiences, including virtual work teams, which allow individuals
to work together on specific projects.171 Case Study #2 provides an example.172

Broadband-enabled online learning programs are also having discernible impacts on
students. By offering courses and programs of study over the Internet, students are
provided greater choice and flexibility. Advanced learners are no longer limited by the
courses offered by their school and can obtain the coursework they need through online
opportunities.173 Indeed, a recent survey of over 10,000 school districts found that 70
percent of respondents viewed distance learning as important for expanding access to
courses not currently offered in their schools, while sixty percent cited the importance
of distance learning for access to AP courses.174 Moreover, recent studies suggest that

CASE STUDY #2
The Virtual Hall of Science

The New York Hall of Science and the Greater Southern Tier BOCES SciCenter program have launched

a program aimed at working with ethnically and economically diverse young people to create a Virtual
Hall of Science (VHOS). This group will collaborate to design and build the VHOS and maintain it after

launch. Participants will be “trained as exhibit designers, builders, active exhibit guides and mentors.”
The goal of this project is to teach students much-needed science, technology, engineering and math

(STEM) skills, as well as provide them with hands-on experience with information and communications
technology.”

The program will employ 20 high school “Explainers” and 20 middle school students, while engaging
hundreds more through an online virtual world that will support the VHOS. Participating students

will receive 70 hours of training in order to develop and launch the VHOS. Students will also train
middle school students, create a management plan, and perform a beta test with their families before

the public launch. The skills learned and developed through this project are those have been identified
as critical for 21st century readiness by the International Society for Technology in Education. These

include creativity and innovation, communication and collaboration, research and information fluency,
critical thinking, problem solving and decision making, digital citizenship, and technology operation

concepts. In addition, the project is expected to advance knowledge of virtual environments as an

educational and workforce preparation tool.

Additional information can be found at: http://www.nysci.org/learn/research/vhos.

http://www.nysci.org/learn/research/vhos
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“online high school graduates are twice as likely to go to college as those who are not
online.”175

 Enhances Educational Opportunities for Disabled Students

The flexibility and ubiquitous nature of broadband-enabled learning is of particular
importance to students who may have a limited ability to travel or who otherwise
require home schooling. For many people with disabilities, online learning is critical.

According to the U.S. Department of Education, 13.4 percent of school children –
approximately 6.6 million – participated in some kind of disabilities program in the
2007-08 school year.176 In general, people with disabilities have completed less
schooling than people without disabilities177 and, as a result, earn less as a group than
people without disabilities.178 Broadband enables a wide array of educational
opportunities for students with disabilities, including online learning and access to a
variety of specialized services.179 In addition, a number of the assistive technology
features found on computers can provide students with disabilities the same access to
course material as their non-disabled peers.180

 More Interactive & Personalized Instruction

Broadband-enabled educational tools enable more interactive, personalized instruction,
which has been found to improve learning outcomes.

Traditional classrooms often lack in interactivity. With an average of less than 0.1
questions asked per hour, students often become disengaged and disinterested.181

Through the innovative use of broadband, however, it is possible to “provide learners
with anytime, anywhere content and interactions.”182 Indeed, computer-based
instruction and tools utilized outside of the classroom encourage students to ask
questions, retain student attention, and tailor content to meet various learning styles.183

Rather than just having information fed to them from the teacher or via textbooks,
students are able to actively participate in the learning process.184 Tools such as gaming
and virtual role-playing allow students to step into their textbooks and interact directly
with the material and with other individuals to bolster the learning experience.185

Students are further engaged when instructors use technology to personalize
instruction. To this end, it has been observed that “computers offer a way to customize
instruction and allow students to learn in the way they are best wired to process
information, in the style that conforms to them, and at a pace that matches their
own.”186 This is particularly valuable for underperforming students, English language
learners, and students with disabilities.187 Several barriers, however, are holding back
the creation and dissemination of more robust online educational content.188 These are
discussed in more detail in section 6.
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 Enhances Learning Outcomes

Studies have consistently found that Internet-based technologies and tools enhance
learning outcomes. For example, a 2002 study found that, in households with
broadband connections, “children ages 6-17 reported that high-speed access affected
both their online and offline activities, including schoolwork.”189 According to this
study, since getting broadband, 66 percent of participating children spent more time
online, 36 percent watched less TV, and 23 percent [improved their] grades.”190

Moreover, a recent report by the U.S. Department of Education concluded that, “[o]n
average, students in online learning conditions performed better than those receiving
face-to-face instruction.”191 Additional studies have found similarly positive impacts of
Internet usage on student achievement in reading, literacy, mathematics, and science.192

A number of other studies have found that increased computer and broadband
utilization among low-income households have particularly discernible impacts on
learning outcomes. For example, a study by the American Psychological Association
found that low-income children who used the Internet on a regular basis performed
better on standardized tests of reading achievement and had higher grade point
averages than did children who used it less.193 A study of the Computers for Youth
model, which provides low-income families with discounted laptops and Internet
connections, also found a positive correlation between increased computer and Internet
use and improved test scores.194 (This model is discussed in more detail in section 4.1.5).

Moreover, several programs have seen marked improvements in learning outcomes as a
result of Internet usage. For example, students at the Florida Virtual Schools
outperformed other students on AP tests and scored 15 percentage points above the
average on the state’s standardized assessment test for 6th – 10th graders.195 In Oregon,
the Salem-Keizer School District has been able to re-enroll over half of high school
dropouts and at-risk students through its online Bridge Program each year.196

 Promotes Development of 21st Century Skills

Broadband-enabled educational technologies play a critical role in the development of
21st century skills (see Snapshot #2).197 Ensuring that these skills and digital literacy
skills inure in students across the continuum will position the United States for
continued economic prosperity in coming decades. As the FCC recently observed,
“digital literacy is a necessary life skill, much like the ability to read and write.”198
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By engaging students more directly in the learning process, students are able to more
quickly master course content and become adept at problem solving and participating
in the creation of their own content via various forms of media.199 A variety of programs
have been launched to support such skill development. For example, ThinkFinity, a
Web-based educational portal supported by the Verizon Foundation, has aggregated a
number of resources dedicated to driving 21st century skill development.200

Another unique approach is the Online Leadership Program by Global Kids.201 This
program “integrates a youth development approach and international and public policy
issues into youth media programs that build digital literacy, foster substantive online
dialogues, develop resources for educators, and promote civic participation.”202 In
particular, Global Kids engages students in skill development via gaming, virtual
worlds, digital media creation, and participation in Internet-based dialogues. Regarding
the latter approach, participants in the Leadership Program are able to contribute to
Newz Crew (http://newzcrew.org), which is an online discussion forum by and for
students that hosts interactive conversations on an array of local, national, and global
issues.

SNAPSHOT #2
Defining 21st Century Skills

Many agree that developing and honing 21st century skills is essential for all students in the United

States in order to assure that they are able to compete in the global marketplace. In addition, there is
wide agreement on the types of skills these will entail (e.g., creative thinking). Several organizations

offer various definitions of what the full set of 21st century skills should encompass. Despite some minor
differences, the following organizations agree that digital literacy is a central component of the 21st

century skill set.

The Partnership for 21st Century Skills (www.21stcenturyskills.org) has articulated a framework for 21st

century learning outcomes to help students garner the skills they will need to succeed in the 21st century

work force. The outcomes that students should master for future success include: core subjects (e.g.,
English, government, and economics); 21st century themes (e.g., global awareness); learning and

innovation skills (e.g., critical thinking); information, media, and technology (e.g., digital literacy); and

life and career skills.

Reasoning that the “sheer magnitude of human knowledge, globalization, and the accelerating rate of

change due to technology necessitate a shift in our children’s education from plateaus of knowing to
continuous cycles of learning,” the North Central Regional Educational Laboratory and the Metiri

Group have devised a similar framework that encompasses a critical set of skills for 21st Century
students. These include: digital age literacy, inventive thinking, and high productivity.

http://www.21stcenturyskills.org/
http://newzcrew.org/
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3.2.2 Broadband and Educators

Broadband is enhancing the quality and effectiveness of instruction and improving the
delivery of education for teachers. Snapshot #3 provides a brief overview of how
educators are using this technology and how it is impacting their ability to educate
students. However, a number of challenges must be addressed before the full range of
broadband-enabled tools is more fully integrated into curricula, classrooms, and schools
across the country.

3.2.2.1 Usage among Educators

Broadband enables a variety of beneficial applications for teachers. However, despite
increasing utilization of many of these tools, several barriers are impeding more robust
adoption. This section highlights key uses and identifies major obstacles to further use
of broadband by educators.

 Access Curricular & Professional Development Resources

Educators are using broadband to access online information in an effort to enhance
curricula, improve teaching methods, and participate in professional development
programs delivered online. Many Web sites provide curriculum, lesson planning, and
social support for teachers of all grade levels. Education World, for example, is a Web
site offering educator resources for lesson planning, professional development,
administration, technology integration, news regarding school issues, as well as an
online marketplace.203 Teachers are also using social networking sites like Ning to create
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ad hoc working groups that facilitate swapping stories, advice, ideas, and lesson plans,
among many other things.

A number of Web-based programs are also geared largely toward professional
development and administrative support for educators. Indiana University, for
example, offers fully accredited coursework online, which covers a variety of topics
suited for elementary and secondary curricula.204 Such professional development
opportunities may allow educators to conveniently and cost-effectively continue their
education.

 Complete Administrative Tasks

Educators are also using the Internet to complete certain administrative tasks and to
deliver instruction. In 2008, approximately 99 percent of K-12 educators reported using
computers and nearly 95 percent reported using the Internet in school at some point
over the prior year.205 The vast majority also reported using the Internet to provide data
for teacher planning and “to provide assessment results and data for teachers to use to
individualize instruction.”206 The portion of K-12 educators that use such technologies
for administrative tasks on a daily
basis is similarly high (76
percent).207

Teachers are also utilizing
technology daily to communicate
with other educators, post course
information online for students, and
communicate with parents through
email.208 However, less than half
used technology for instruction-
related activities.209 Less than half of
educators used technology daily to
monitor student progress, for
research and information, to instruct
students, and to plan and prepare
instruction.210

 Leverage Web 2.0 Tools

An increasingly popular use of broadband by educators is accessing the vast array of
Web 2.0 tools for educational purposes. According to a recent study by the Consortium
of School Networking (CoSN), “nearly three-quarters of [survey] respondents
(superintendents and curriculum directors) said that Web 2.0 technologies had been a
positive or highly positive force in students’ communication skills and the quality of

“I have 3 computers in my classroom and 20
students, so it's hard for all of my students
to get computer time. I use a projector with
my computer to show Web sites for science
and social studies. My school has a portable
"laptop lab" and I use that once a week. I
love using that because all of my students
are on the computers at the same time. I use
a Web site called "Third Grade Skills" - it
has numerous games to help reinforce skills
(math and reading) that I teach each week.
My kids love it!”

~ Rosemarie, 3rd Grade Teacher, Georgia
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their schoolwork.”211 A majority of educators surveyed by CoSN agreed that “Web 2.0
has value for teaching and learning” and that these tools have “positive or highly
positive impact[s] on students’ interest in school, interests outside of school, self-
direction in learning… and homework habits.”212 However, concerns abound regarding
the safety and effectiveness of these tools in educational settings. These are discussed
more fully in section 6.

 Barriers to More Robust Utilization by Educators

Though increasing numbers of educators are integrating technology into their
classrooms, many remain reluctant to utilize new educational technologies and to
adjust their teaching methods in response to technological advances. To illustrate, one
study found that 57 percent of faculty members who teach in “smart” classrooms (i.e.,
classrooms outfitted with advanced information and communications technologies) fail
to use the technology on a daily basis.213 Moreover, even though most students state
that technology is an important aspect of learning, only 33 percent of faculty members
report that technology is fully integrated into the education experience.214 Several
barriers to more robust adoption and utilization of broadband by educators explain this
relatively low rate of usage.

Lack of training. The low level of technology usage in the classroom is due largely to a
lack of relevant training for educators. In 2005, 83 percent of public schools with
Internet access reported that their school or district trained teachers on how to integrate
Internet technologies into the curriculum.215 However, 34 percent of schools offering
professional development had less than 25 percent of teachers attend the professional
development courses within the previous year.216 Moreover, a 2008 report found that,
even when technology training is provided by school districts, educators believe that
their training is more effective for administrative tasks, leaving them unprepared for
instructional use.217 Thus, a lack of proper educator training may be discouraging
further adoption and integration of broadband-enabled technologies and tools in the
classroom.

Lack of technical support. Technical support may also be in short supply, especially within
schools in poorer areas. According to one study, 70 percent of educators report having
sufficient technical assistance for technology use in their school, and just 67 percent
report adequate help for troubleshooting or fixing problems with school technology.218

However, a 2008 study found that educators in urban schools are more likely to report
poor working conditions of school computers and less technical support to help with
repairs.219 Innovative approaches to addressing these problems have been developed in
recent years (see section 4), but until they are deployed at scale, many teachers will
likely be unprepared to tackle technical issues raised by broadband use at school.
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Lack of supportive software. Many teachers also lack access to supportive software, which
can help address questions or problems as they arise.220 Studies have found that
software tools designed specifically for educator needs “enhanced the motivation of
teachers to use computers and promoted the emergence of innovative teaching
practices.”221 However, throughout the education industry as a whole, “little effort has
been invested to promote the maturity of educational software products, especially
software designed to fulfill the instructional requirements of teachers.”222 Moreover,
many federal funding programs, such as E-rate, do not provide for the software used in
lesson planning, preparation, and individual instruction.223

Organizational barriers. Some experts claim that a number of organizational barriers are
hindering further usage of broadband-enabled tools and services, such as online
learning programs in the classroom.224 While there is much support for a new “culture
of learning,”225 acceptance of technology-centered education remains a concern among
many educators.226 Cultural factors impacting broadband usage by educators include
“beliefs about the nature of teaching and learning, recognition and awareness of their
role as teachers based on this philosophy, and a perception of the vision that technology
may produce as they engage in instruction or promote learning.”227 In addition,
teachers may be “accustomed to teaching within the traditional education model and
are simply satisfied with the status quo.”228

In an effort to help educators overcome these barriers, several efforts by public and
private stakeholders are focused on increasing access to technical training and support,
while also emphasizing the many benefits of incorporating such tools into instruction.
Some have suggested further funding of research to highlight the proven benefits of
technology in education and promotes the sharing of best practices,229 while others have
suggested the need for a national public engagement effort to increase awareness of
broadband-enabled tools among both public and private stakeholders.230 These and
other recommendations are discussed further in section 6.

3.2.2.2 Impacts on Educators

Broadband impacts educators in a variety of ways. For example, broadband-enabled
applications are increasing both the efficiency and the quality of instruction. Teachers
benefit from the variety of professional development and informative resources
available online and transfer such skills into the classroom. Indeed, teacher effectiveness
can be enhanced though a number of tools, such as school-based forum discussions and
video libraries of best practices.231 One study from 2006 found that an online teacher
certification program prepared teachers just as successfully as traditional programs and
was able to attract more diverse candidates.232 The program was also more successful in
recruiting math and science teachers.233
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Moreover, a number of Web sites aid teachers in the creation of lesson plans and foster
a culture of shared knowledge and expertise. Through such tools, professional
development can become an institutional priority and be applied regularly throughout
the entire year.234 With teacher effectiveness increasingly tied to student achievement,
such tools are likely to improve learning outcomes and foster the development of 21st

century skills.235

However, one potentially negative impact of broadband-enabled innovation on
educators is the speed with which these tools can change. Indeed, one recent study
observed that few schools or educators are adequately trained to keep up with rapid
changes in technology.236 Such a rapid pace of change could undermine current
attempts to train educators to use the current crop of tools and thus further entrench the
shared skepticism of so many teachers vis-à-vis using new technologies in the
classroom. However, training the next generation of educators to use broadband and
broadband-enabled technologies by default, and providing all stakeholders with
technical support and expertise in a more consistent manner, could help to overcome
these and many other barriers to more robust adoption of broadband by educators (see
sections 4 and 6).

3.2.3 Broadband and Higher Education

Higher education institutions are incorporating broadband-enabled technologies into
educational models in a number of innovative ways and oftentimes at a more rapid
pace than other educational institutions. These approaches are having a number of
positive impacts and are redefining how post-secondary education is delivered and
consumed in the United States. Snapshot #4 provides a brief overview.
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3.2.3.1 Usage in Higher Education

Colleges in the United States have long been a locus of cutting-edge research,
innovation, and utilization of new technologies.237 For example, some of the earliest
telemedicine experiments – i.e., using communications technologies to deliver
healthcare services over long distances – were conducted on university campuses.238

Similarly, the Internet was developed and used as a research tool on college campuses
beginning in the 1960s.239 As discussed below, this tradition continues with broadband.

 Student Use

In general, college students are using the Internet frequently and for a wide range of
activities. Ninety-eight percent of undergraduate students currently own a computer,
the vast majority of which are laptops that are one-year-old or less.240 About 95 percent
of undergraduate students use the Internet to access university library Web sites, and 83
percent of students report having downloaded music or videos online via their school
Internet connection, with 11 percent doing so daily.241 Content production is also a
popular activity among college students. Around 45 percent of students report
contributing to video Web sites, 42 percent to wikis, and about 37 percent to blogs.242 In
addition, about 38 percent of students use the Internet to make phone calls (e.g., via
Skype).243 Social networking sites are also increasingly popular, with about 96 percent
of 18-24 year old students having used social networking Web sites.244

 Administrative Uses

Administrators are using broadband to deliver a variety of tools and services for use by
students and educators. For example, course management platforms are widely used
for the creation of online learning environments and facilitating the administration of
education processes. Between 2000 and 2008, the percentage of college courses that
utilized Course Management Software (CMS) or Learning Management Software (LMS)
increased from about 15 percent to over 53 percent.245 Blackboard, a top competitor in
the CMS/LMS market, offers a Web-based course-management platform geared toward
higher education. The platform can be used for full or partial course delivery, content
management, community engagement, as well as outcomes assessment.246 Blackboard
recently introduced a mobile platform that is available on mobile devices such as the
iPhone, iPod Touch, and BlackBerry.247

 Open Content

Access to educational information in higher education is also being enhanced through
the provision of open content on the Web. For example, the MIT Open Courseware
(OCW) initiative, launched in 2001,248 offers open access to hundreds of undergraduate
and graduate-level materials and modules, many of which are translated into over 220
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languages.249 A survey of educators using OCW found that 23 percent use the site to
learn new teaching methods, while 20 percent download content to use in their own
courses.250 Moreover, M.I.T. has found that a diverse audience is accessing their open
courses. Indeed, “just 9 percent of those who use M.I.T. [OCW] are educators. Forty-two
percent are students enrolled at other institutions, while another 43 percent are
independent learners.”251

Hundreds of other institutions have followed MIT’s example and now provide open
access to educational resources.252 Yale University, for example, currently provides free
access to a selection of introductory lessons through Open Yale Courses
(http://oyc.yale.edu). The project expands access to educational material for interested
learners and provides lectures in video, audio, and text transcript formats.253 Carnegie
Mellon University has launched an Open Learning Initiative in order to help beginning
college students through virtual simulations, labs, and tutorials that provide continuous
feedback.254 Through the initiative, Carnegie Mellon found that “blending” online
learning with in-person instruction “can dramatically reduce the time required to learn
a subject while greatly increasing course completion rates.”255 In addition, many
universities around the world are utilizing online platforms provided by companies like
Apple to offer lectures online. To this end, more than 350,000 individual classes are
available through iTunes from 800 colleges and universities;256 downloads of these
offerings recently surpassed the 300 million mark.257

 Online Learning

Broadband is also being used in higher education to enable online learning, which has
been embraced by students, educators, and administrators alike. More than one in four
higher education students “now take at least one online course,” a figure that increased
17 percent between 2007 and 2008.258 It has been estimated that 12.2 million students
have enrolled in college-level credit-granting distance education courses, and of these
enrollments, 77 percent were reported online courses, 12 percent in hybrid/blended
enrollments, and 10 percent were reported in other types of distance education
courses.259 Internet-based technologies were cited as the most widely used distance-
learning technology.260 Examples of online learning in higher education settings vary
widely and range from Harvard University’s Extension schools, a continuing education
program,261 to New York Law School’s Online Mental Disability Program (see Case
Study #3).262

http://oyc.yale.edu/
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 Mobile Learning

Broadband has also spurred an upward trend in mobile learning across many higher
education institutions. Indeed, over half of undergraduate students own an Internet-
capable handheld device, and an additional 12 percent plan to own one in the next
year.263 Undergraduates use their devices to access email, student administrative
services, and course or learning management systems.264

A number of pilot programs and other efforts are underway across the nation to study
the use of handheld devices for various teaching and learning purposes in higher
educational settings.265 Abilene Christian University in Texas, for example, just ended
the first year of a pilot program that equipped 1,000 freshman students with either a
free iPhone or iPod Touch. The devices were used for a wide array of activities,
including “[W]eb apps to turn in homework, looking up campus maps, watching
lecture podcasts, and checking class schedules and grades.”266 The University also
experimented with using these devices to enable classroom participation, including
“polling software for Abilene students to digitally raise their hand [in class].”267 By the
end of the year, 48 percent of the student body was provided a free iPhone, and 97
percent of the faculty was using iPhones as well.268 Several institutions, including
Oklahoma State University, are experimenting with iPads as supplements to or
replacements of hard-copy textbooks.269 These follow several programs at other schools
that experimented with e-readers like the Kindle.270

CASE STUDY #3
New York Law School’s Online Mental Disability Law Program

Long a pioneer in adapting classroom learning to suit the unique needs of a diverse
student body, New York Law School has launched a first-in-kind Web-based clinic that
offers a variety of courses on mental disability law. The Online Mental Disability Law
Program currently offers twelve semester-long courses that provide “the most up-to-date
information and interpretation of the civil, criminal, and constitutional law regarding the
rights of persons with mental disabilities.” This program is the only online program
focused on mental disability law that has been accredited by the American Bar
Association.

Courses are often delivered via streaming video and are supplemented with reading
assignments, online chats, and blog postings. In addition, live-streamed seminars are held
several times during the semester in order to “connect in person with program faculty in
order to best integrate the course material learned through the recordings, readings, blogs,
and chat rooms.” Additional information is available at the law school’s Web site:
www.nyls.edu.

http://www.nyls.edu/
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3.2.3.2 Impacts in Higher Education

Increased adoption and utilization of broadband and broadband-enabled technologies
are having two major impacts on higher education in the United States. First, as an
increasingly large amount of course content migrates online, the institutional role is
being shifted away from the university being a supplier of educational content and
toward the university being a provider of an overall learning experience. The traditional
educational experience includes “student support, tutoring and mentoring, teaching
and learning, and the quality of the assessment.”271 Traditional notions of higher
education are rooted in perceptions of the “academy as a place” that drew together the
best minds and best resources to spur creativity and learning.272 However, the
movement toward open content and online courses is likely to reshape this traditional
paradigm, even though virtual approaches to education do employ similar notions of
education, teaching, and learning.273 As open access to software, course content,
textbooks, and instructors increases, and as research begins to substantiate this new
approach as effective for certain students and learning purposes,274 the overriding
impact is a slow shift in the educational paradigm upon which the modern university
has been built.

Second, widespread availability and adoption of broadband has spurred the
development of alternative institutions for higher education. One of the leading
examples has been the University of Phoenix, which launched its “online campus” in
1989 and is currently the largest private university in the United States.275 The
decreasing costs associated with providing degree programs online, which has resulted
in an array of affordable programs for students, has spurred a robust marketplace for
online university degrees and has further shifted the traditional higher education
paradigm.276

3.2.4 Broadband and the Administration of Education

Snapshot #5 provides an overview of the myriad ways in which broadband is used by
administrators and how this technology impacts administrative processes in
educational settings across the continuum.



THE IMPACT OF BROADBAND ON EDUCATION

35

Broadband is used for a number of cost-saving and efficiency-generating administrative
purposes within educational institutions at every level. For example, data systems are
increasingly being utilized to improve the monitoring and management of student
progress and achievement.277 Indeed, at least 31 states currently employ student
databases to track academic progress, a substantial increase from just a few years ago.278

Many student tracking tools rely on broadband connections to safely store and reliably
deliver this information. Through open source management tools, forum discussions,
database evaluations, and collaborative online documents, teachers, and administrators
are gaining a more dynamic view of student learning. Such tools allow student
performance to be tracked over time and in comparison with statewide and
international standards.279

Broadband is also being used to facilitate the aggregation, storage, and analysis of
student-generated data. Programs such as ARIS, which is being used in New York City,
“provide educators with a consolidated view of student learning-related data and tools
to collaborate and share knowledge about how to accelerate student learning.”280 These
tools allow educators to closely track student progress and make test results, along with
attendance and other student-specific data, available to parents via an online portal.281

Broadband also allows for more widespread use of cloud computing services that
streamline various information technology processes. Cloud computing has been
defined as “a model for enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks, servers, storage, applications,
and services) that can be rapidly provisioned and released with minimal management
effort or service provider interaction.”282 These tools help institutions save money by
allowing them to pay on an as-needed basis for software, platforms, and infrastructure
delivered as services over the Internet.283 By one measure, these products can cost 10 to
13 percent less than licensed commercial products with equivalent capabilities when
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considering the total cost of ownership.284 Services provided via the “cloud” can include
e-mail, data set storage, course management systems, help-desk, and licensed software
distribution.285

The use of these types of resources is increasing in American universities, as nearly 60
percent of campus IT officials believe that they will play an increasingly critical role in
future plans.286 Further, 40 percent claim that their campus is currently testing such
tools for use in central IT services287 and the majority of these institutions reported
utilizing Google and Microsoft for student e-mail.288 Other large corporations, like IBM,
are also aggressively pursuing large universities as potential customers of their suite of
open source and cloud computing services.289 Such uses have two core impacts on
education administration.

First, broadband-enabled administrative tools provide schools an array of lower-cost
options for pursuing certain IT projects. The recent economic downturn will play a
significant role in determining future developments for educational technology.
Budgets have already been cut back significantly, likely impacting future IT funding
streams and projects for years to come.290 As a result, plans for IT investment have been
reconsidered and redrawn to focus on opportunities with assured outcomes of
increased efficiency and lower costs.291 Consequently, the near future is likely to witness
increased growth in administrative IT, open source efforts, cloud computing, and online
learning opportunities to efficiently and cost-effectively improve the delivery of
education.

Second, utilizing broadband facilitates administrative and operational efficiencies. As IT
projects are being reevaluated, new, more focused projects are being put forward to
create efficiencies in specific administrative and operational processes. For example, the
reporting capabilities of student tracking systems are being improved upon, data
warehouses are being utilized to streamline reporting, and standard imaging solutions
are being installed to facilitate office workflows.292 Such solutions are being deployed
in order to “produce cost savings or help units increase productivity to cope with the
layoffs that have already occurred.”293 Many organizations are likely to begin sourcing
such activities externally in open-source collaborations.294 Collaboration among
educational institutions and IT providers to streamline the provision of administrative
services “is both an economic necessity and a driver for real innovation.”295

Through the use of cloud computing, for example, “[e]fficiencies may be realized in
aggregating personnel, expertise, licensing, business continuity, and other benefits far
beyond the simply joining of computer hardware.”296 The aggregation of services such
as server hosting, technical support, data storage, and e-mail to achieve economies of
scale will provide significant cost benefits as multiple organizations leverage their
resources to provide and share IT resources.297 Efficiencies will also be enabled through
the on-demand or as-needed provision of IT services through the cloud.298
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3.2.5 Broadband and Adult Education

Adult professionals and corporations use broadband in a number of ways in an effort to
enhance the number and diversity of available learning opportunities and to bolster
outcomes. Snapshot #6 provides an overview of these uses and impacts.

Older learners utilize broadband to enable a variety of continuing education and job
training opportunities. For example, online learning programs offer opportunities for
professionals to further their education – whether for job training or continuing
education – in a flexible, self-paced format that can be easily incorporated into their
lifestyles. According to the National Center for Education Statistics, 39 percent of
college students are adults over the age of 25.299 As online degrees have become more
commonplace, many employers now view such opportunities as a viable alternative to
traditional education. Indeed, “85 percent of employers representing a variety of industries
across the U.S. feel that online degrees are more acceptable today than they were five years
ago.”300

The proliferation of high-speed broadband networks has also enabled significant
developments in online learning for use by corporations over the past several years.
Indeed, a survey of several large corporations and organizations found that “technology
was used to deliver 37 percent of formal training in 2005, up from 24 percent in 2003.”301

Another report estimated that “e-learning made up [nearly one-third] of all learning
hours in the private sector in 2007.”302 IBM, for example, provides instructor-led online
training through its IBM Training program. More specifically, the program offers “a
comprehensive portfolio of technical training and education services designed for
individuals, companies, and public organizations to acquire, maintain, and optimize
their IT skills.”303
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Online learning reduces the costs to corporations and individuals, improves the
effectiveness of training, and increases access to adult education. Indeed, Blackboard
claims that “[b]roadband and high-speed internet access are critical elements in making
online education accessible and affordable for learners. Online education, training,
certification and re-skilling are more affordable than traditional education and impacts
income.”304 IBM found that its e-learning program “enables managers to learn five times as
much material at one-third the cost of a classroom-only approach.”305 Through online learning,
IBM claims to have saved $579 million in two years.306

The cost savings realized from online training programs have helped some companies
offset spending decreases on traditional professional development program. Indeed,
while spending on corporate learning initiatives has decreased significantly, the
number of online programs has increased.307 As a result, a growing number of
corporations are leveraging the popularity of social networking tools and using them as
in-house research, collaboration, and learning tools for employees across the world.308

3.3 Conclusions

The preceding analysis supports a number of conclusions regarding how broadband is
being used by and impacting students, educators, and administrators across the
continuum. These include:

► Students, particularly younger ones, are avid technology users and
are embracing broadband-enabled technologies to enhance their in-
classroom education via online tutors, games, research, etc.

► A growing number of educators are using broadband-enabled tools
to enhance their curricula, to augment classroom instruction, to
engage students in learning outside of the classroom, and to
participate in a variety of online professional development
opportunities.

► A number of barriers exist to more robust adoption and utilization
of broadband by educators and schools. These include a lack of
technical training and support for incorporating these tools into
curricula, negative perceptions regarding the value of using
broadband in the classroom, and a variety of cost issues associated
with purchasing the necessary equipment and bandwidth necessary
to provide a full broadband experience.

► Higher education institutions have proven adept at leveraging high-
speed broadband networks to provide coursework and resources
and to manage classes through online learning environments.
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► Online learning is a significant trend in K-12 schools, higher
education, and private-sector professional development. Online
learning decreases the costs of education, increases access to such
opportunities regardless of geographic location, and enhances the
effectiveness of instruction.

► An emerging trend in both K-12 and higher education involves the
use of mobile devices to deliver educational content and participate
in learning environments. Such tools erase the traditional borders of
the classroom and facilitate more engaging interactions with
learning material from any location at any time.

► Broadband-enabled tools are increasingly being used to create
efficiencies and cost-savings in the administration of education
across all levels.

4. THE ROLE OF BROADBAND IN U.S. EDUCATION: A SURVEY OF RECENT

APPROACHES

Broadband enables a multitude of applications and educational tools that are helping

to reshape the education paradigm in the United States. Students are being more fully
engaged in the classroom and at home via laptop initiatives, broadband connections,
and new content. Broadband-enabled teaching and learning is occurring in a variety of
contexts and is improving learning outcomes.309 However, the many benefits and
positive impacts of using digital technologies and broadband for educational purposes
will not be fully realized without widespread adoption of broadband and computers –
especially at home – and the effective integration of these tools into classrooms and
other learning environments.

For those schools, teachers, and parents that remain wary or uncertain of the true value
of using broadband to deliver and enhance education, numerous efforts are currently
underway at every level of education to demonstrate the myriad benefits of using
broadband-enabled education technologies. This section provides an overview of
innovative public and private sector efforts focused on using broadband to enhance
education for:

► Pre-K to 12th grade students, parents, and educators;

► Post-secondary students and educators; and

► Adult learners.
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4.1 Approaches in Pre-K to High School

This section highlights an array of unique approaches at the local, state, and national
level for integrating broadband into schools and using broadband-enabled tools to
engage students and parents and to enhance teaching skills.

4.1.1 State & Local “Macro” Approaches to Increasing
Broadband Utilization in Public Schools

To enable the far-reaching and myriad impacts of broadband in educational settings
from pre-K to 12th grade, many state and local governments are working with schools
and private organizations to provide access to, and necessary equipment for using,
broadband and broadband-enabled technologies. These efforts often leverage statewide
broadband networks and other such resources for use by individual schools.

A number of states operate large broadband networks that support a variety of
educational and public institutions. For example, the Alabama Research & Education
Network provides Internet access to K-12 schools, libraries, and post-secondary
schools.310 Many participating institutions receive free broadband access because of a
special “legislative appropriations from the Alabama Education Trust Fund.”311

Similarly, a coalition of K-12 schools, state and local governments, the legislature, local
businesses, and universities in Arizona have joined together under the auspices of the
Arizona State Public Information Network (ASPIN) to ensure access to computers and
the Internet.312 Among other things, the program provides funding and information for
educational programs that promote utilization of computers and broadband. One recent
project of ASPIN, called Wireless Connectivity in Mohave County, provided one year of
partial support to establish wireless connections in four K-12 schools in a rural Arizona
community.313

Another program, based in California, has also partnered with stakeholders in the
private-sector to promote broadband usage in schools. The Corporation for Educational
Network Initiatives in California (CENIC) “designs, implements, and operates the
California Research and Education Network (CalREN), a high-bandwidth, high-
capacity network designed to meet the needs of California education and research
communities at [K-12 and higher] educational institutions.”314 CENIC and CalREN
were at the center of recent proposals by the California Broadband Task Force to
leverage existing infrastructure and expertise to bring connectivity to as many schools
as possible across the state.315 Similar programs are currently in operation across the
nation. They represent a critical source of funding and support for broadband access in
schools.316
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Through such networks, comprehensive online learning communities are being created and made
available for use in both primary and secondary schools. Such communities include full
online course programs as well as tutoring and other resources. OneCommunity’s
OneClassroom program, which is based in Ohio, provides an example of a
comprehensive online education program serving K-12 students. According to
OneCommunity, the program “is a secure, Web-based learning environment serving
Northeast Ohio Counties, which delivers educational programs, technologies, and
distance learning to Pre-K-12 schools to motivate students, improve educational
outcomes, and increase the adoption of technology while reducing its overall cost of
ownership.”317 Among other things, OneCommunity provides users with access to a
“Digital Resource Library that allows students and teachers to quickly find and view
state-approved content, including educational videos and other rich digital media from
local and national providers.”318

Similarly, Arizona-based IDEAL (www.ideal.azed.gov) is a comprehensive e-learning
platform managed by the Arizona Department of Education and Arizona State
University. Like OneClassroom, IDEAL provides educational resources for students
across the state. A wide array of Web-based resources is available to help students
complete homework assignments, learn new information, and prepare for their future.
In addition, parental involvement is encouraged through IDEAL: Home Edition, which
provides parents with information, resources, tips, and support strategies.319 Finally,
substantial content on IDEAL, however, is geared toward providing educators with
resources and information regarding “professional development, standards-based
curriculum resources, collaborative tools, and school improvement resources.”320

While such efforts are focused on enhancing student achievement, teacher performance,
and parental oversight via increased broadband use across entire states and across pre-
K through high school, many programs are being developed at a more targeted level.
The following sections explore specific efforts in a variety of contexts, including: pre-K
through elementary school; middle school and high school; professional development
for educators; and resources that encourage increased parental involvement in their
children’s education.

4.1.2 Pre-K and Elementary School

It is axiomatic that educational skills garnered at an early age are a key indicator of future
academic success for students.321 The incorporation of digital technologies into educational
models for pre-K to fifth grade students is thus critical to ensuring the mastery of
traditional content, as well as nurturing the development of 21st century skills.
Educators, policymakers, and innovators in the private sector are deploying targeted
content, tools, and approaches that use broadband to offer educational activities,
information, and games to young children from preschool through fifth grade. In
addition, stakeholders are increasingly integrating digital literacy requirements into

http://www.ideal.azed.gov/
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school standards in order to ensure that the next generation of workers is able to
compete in a rapidly globalizing knowledge-based economy.322 This section provides an
overview of some of the tools and approaches currently in use.

 Online Content for Young Learners

Many Web sites provide educational information and activities for younger students,
such as those created by the Sesame Workshop. For example, Sesame’s Panwapa
(www.panwapa.com) offers a virtual community that fosters global citizenship and a
broader international perspective among young students. The Web site allows children
to “travel” safely around the world, learn cultural and geographical highlights about
the places visited, watch interactive movies, and learn words in other languages.323 The
site has gained international recognition and, as of December 2010, had drawn over
314,000 young users to the site.324 In addition, Sesame Workshop recently introduced
free podcasts that feature Muppet characters teaching language and reading skills to
young children.325 These tools provide “anywhere, anytime learning” for young
children.326

Children’s books are also available online. For example, the International Children’s
Digital Library (http://en.childrenslibrary.org) “holds the world’s largest and most
diverse collection of digitized children’s books freely available online.”327 The library
includes thousands of stories from 60 different countries that can be read in either the
story’s native language or in English. Moreover, the entire collection is available on
iPhones and iPods through a free app available at Apple’s App Store.328 Newer devices
like the iPad are spurring the digitization and creation of a wider variety of children’s
books. Custom-made stories and books for smaller devices like the iPhone are being
bolstered for use on larger-format devices (e.g., the iPad), allowing for more interaction
and engagement by younger readers.329

Video-sharing Web sites are also increasingly popular among children. Indeed, Kaiser’s
recent study of media consumption habits of children aged 8 to 18 concluded that the
“story of media in young people’s lives today is primarily a story of technology
facilitating increased consumption. The mobile and online media revolutions have
arrived in the lives – and the pockets – of American youth.”330 A variety of video
providers are adapting to these new consumption patterns. For example, PorchLight
Entertainment recently introduced Kid Videos, a YouTube-inspired Web site that allows
children to upload and view videos, send them to friends, and comment on them.331

 Leveraging Mobile Devices

In this increasingly mobile world, integrating broadband-enabled mobile devices into the
educational context is critical in order to leverage the ubiquity and popularity of these
technologies among both students and parents. To this end, a number of pilot programs

http://www.panwapa.com/
http://en.childrenslibrary.org/
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have been launched to evaluate the efficacy and value of using mobile devices in the
education of young students. The GeoHistorian Project, for example, is investigating
"mobile phones as educational tools inside and outside the classroom” in order to
“reduce barriers between schools and community resources such as zoos and museums,
and above all, [provide] students the opportunity to create digital resources for their
community.”332 In other words, broadband-enabled mobile technologies with built-in
GPS, wireless Internet access, and Internet-based media-sharing sites are being used to
connect classrooms with local historical landmarks in order to encourage “students to
become video historians, creating and sharing a living history of real people and real
places.”333 A pilot program in Florida, which provided pre-K through fifth graders with
Palm Pilots, found that students successfully utilized the handheld devices to enhance
the educational experience by, among other things, accessing the GoKnow Handheld
Learning Environment. This allowed students to “use software tools that integrate word
processing, concept mapping, drawing, animation, and the downloading of Web
pages.”334

 Broadband in Pre-Kindergarten

A variety of schools and private companies are leveraging broadband to enhance early
education. IBM’s KidSmart Early Learning Program, for example, “integrates new
interactive teaching and learning activities using the latest technology into the pre-
Kindergarten curricula.”335 Since being launched in 1998, over $106 million has been
invested by IBM, building 45,000 KidSmart Early Learning Centers in 60 countries. An
evaluation of the program found that participating teachers “grew significantly more
adept at integrating technology into their instruction. The evaluation also found that
children's comfort levels using computers increased significantly, with 99 percent of the
children either comfortable or very comfortable with computers.”336

Another pre-K-focused effort is the Georgia Pre-K Program, administered by Bright
from the Start, which has served over one million students. To manage the development
of so many students, Georgia’s Pre-K Program uses the Work Sampling System
(System), an observational student assessment system developed by Pearson, a global
provider of education technology. The System is a “curriculum-embedded, teacher-
guided, observational assessment in which multiple sources of documentation are
gathered over time. The System involves the child, family, teacher, and program in the
ongoing process of assessment and reporting.”337 The System also offers an online
version, which helps educators to “efficiently and accurately gather and manage
data.”338

 Broadband in Elementary School

Elementary schools across the country are also experimenting with using technology
inside and outside of the classroom for an array of purposes. For example, North
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Elementary School in Noblesville, Indiana has launched a Virtual Library Media
Center.339 This Web site provides targeted math and literacy resources for students in
Kindergarten through fourth grade, along with general resources for art, physical
education, and music classes. In addition, the Virtual Library Media Center makes
available social media tools like wikis, collaborative planning resources like Moodle,
and a variety of databases for use by students, parents, and teachers.

Several schools in New York City are also using broadband and broadband-enabled
technologies to enhance the educational experience. See Case Study #4 for an overview
of these approaches.340

CASE STUDY#4
Innovative Elementary Schools in New York City

The New York City school district is the largest and most diverse in the country. Across more than
1,600 schools, the city’s Department of Education oversees 1.1 million students and 80,000 teachers.

With an annual budget of over $20 billion and a mayoral mandate supportive of innovation in how
education is structured and delivered, New York City is a laboratory for experimenting with using

technology to enhance learning outcomes.

Several elementary schools in the city are using broadband-enabled technologies to enhance curricula

and further engage students. The Verrazano School (PS 101), located in Brooklyn, has expanded its 1:1
laptop initiative to 13 classrooms (from three) and leverages technology to engage students in

maintaining the schools Web site and participating more actively in class by soliciting real-time
feedback to guide teachers. According to Principal Gregg Korrol, “we must teach our students what

we know they need to learn, in the context of the world in which they live.” To do so, teachers
administer Web-based literacy and math assessments to determine skill levels; access free online

content via Teacher Tube to supplement in-classroom lessons; and reinforce lessons with podcasts

and blogs. Parents are also encouraged to stay engaged via email and text messages. These
technologies have had discernible impacts on learning outcomes for those students in tech-enhanced

classrooms.

At PS 5 in the South Bronx, students use the One Laptop per Child XO computing model to develop
21st century skills. Fourth-grade students, for example, are tasked with writing online memoirs, while

some third-graders use blogs to share poetry. Students use specialized literacy software to hone
reading and writing skills. Teachers use a variety of online tools to “create individual student learning

profiles to help them customize instructional activities.” Parents are encouraged to access school-

related materials online via a home computer or via the school’s computer lab. The impacts of this
approach have been similarly positive in terms of student engagement and student achievement.
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4.1.3 Middle and High School

Broadband is also being used in a variety of ways to enhance education in middle
schools and high schools across the country. This section provides an overview of some
of these efforts.

 Curricular Resources for Educators

Several noteworthy efforts focused on curriculum enhancement and student tutoring
provide enhanced learning opportunities both inside and outside of the classroom.
Carnegie Learning (www.carnegielearning.com), for example, provides an array of
curriculum resources for high school math teachers and students. Among its many
offerings, Carnegie provides Blended Learning Math Curricula, which “integrate
interactive software, text, and collaborative classroom activities for core, full-year math
instruction.”341 Carnegie also offers a variety of math software solutions and
customizable tutoring services. All of the organization’s offerings are supported by
professional development services in order to ensure that these tools are effectively
used. Carnegie Learning has partnered with numerous school systems across the nation
to deploy its services. In one instance, the Louisiana Department of Education provided
students with access to Carnegie’s Algebra Solutions. The participating students had
higher performance outcomes than the control group of non-participating students. In
another instance, a software pilot program in mathematics, funded by the Kentucky
state legislature, found that all 12 participating schools “went from needing
improvement to meeting [performance standards].”342

 Digital Textbooks

Increased access to and ownership of computers, particularly via 1:1 laptop initiatives
(see section 2.2.1) and new pilot initiatives (discussed below), could eventually replace
hard-copy student textbooks with digital versions that “can be downloaded, projected
and printed, and can range from simple text to a Web-based curriculum embedded with
multimedia and links to Internet content.”343 Digital versions of existing textbooks are
increasingly available for purchase, while a growing number of titles are available free
online. Though digital textbooks currently make up just 5 percent of the $7 billion U.S.
textbook market,344 they are gaining in popularity in many schools across the country.
Indeed, California has put forward the largest effort in the United States to date through
its approval of ten free math and science works for use in high schools. California
Governor Arnold Schwarzenegger expects his digital textbook initiative to significantly
cut the costs of education in the state and update instructional subject matter.345 For the
2010-11 school year, California has launched an pilot program that will use iPads to
replace algebra textbooks for 400 eighth-grade students.346 The primary goal behind this
initiative is to “prove the advantages of interactive digital technologies over traditional

http://www.carnegielearning.com/
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teaching methods.”347 In general, however, several barriers are impeding more robust
growth of this fledgling market (see section 6.7 for further discussion).

 Experimenting with Mobile Learning

A number of pilot programs are examining the efficacy of using broadband-enabled
mobile devices for middle school and high school education. Project K-Nect, for
example, is a pilot program that has partnered with the North Carolina Department of
Public Instruction, Digital Millennial Consulting, and a number of other organizations
to deliver educational material to ninth-grade students in North Carolina.348 The
program “is designed to address three core needs that include the lack of at-home
Internet Access for our country’s poorest families, 21st century skills development, and
the math and science skills deficit.”349 According to its project director, “75 percent of
classes [using these devices] outperformed other cohorts in math subjects in the recently
completed first phase of research. Students also displayed “increases in average study
time” and “significant gains in parental involvement” were also reported.350

In Arizona, a school district is experimenting with making Wi-Fi available on school
buses. The “Internet Bus” experiment allows students to access the Internet on their
way to school and on their way home.351 In addition to helping students more
efficiently manage their time, this experiment has resulted in a drastic drop in bus-
related behavioral problems.352

Abilene Christian University (ACU) in Texas has launched an initiative aimed at
providing rural teachers with access to new technologies in the hope that these teachers
will bring these tools and lessons back to their schools. To this end, ACU has developed
a three-week summer session for middle- and high-school teachers that provide
educators with an iPad and instruction in how to effectively integrate it into their
curricula.353 In an effort to lure teachers to this program, ACU offers participants the
chance to earn professional development credits.354

 Innovative Middle Schools and High Schools

Middle schools and high schools have emerged as leaders in experimenting with using
broadband to deliver unique educational experiences and to empower students by
providing more targeted content, tools, and services. For example, the Science
Leadership Academy (SLA) in Philadelphia was launched in 2006 to “provide [students
with] a rigorous, college-preparatory curriculum with a focus on science, technology,
mathematics and entrepreneurship.”355 Students and teachers use a variety of
broadband-enabled tools – including laptops via a 1:1 initiative – to complete inquiry-
based learning modules and to participate in ongoing projects (e.g., students operate the
school’s technical help desk).356 The unique model implemented by SLA has created a
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culture of innovation and experimentation among students and teachers, and has
resulted in an entirely new approach to high school education.357

Similar efforts are underway in schools across the country. See Case Study #5 for three
examples from New York City.358

4.1.4 Professional Development

The willingness of educators to experiment with integrating broadband-enabled
educational applications into curricula is essential. However, as discussed in section 3,
many educators lack adequate training and access to technical assistance and

CASE STUDY #5
Innovative Middle Schools & High Schools in New York City

In addition to a growing number of innovative elementary schools, New York City is also home to a

large number of forward-looking middle schools and high schools. For example, IS 339, a middle school
based in the Bronx, has become a model for using laptops, broadband, and an array of broadband-

enabled technologies to enhance learning outcomes (it was recently profiled in the PBS documentary

Digital Nation). IS 339 uses a variety of Google tools to track student information (via Google
spreadsheets), facilitate better and more timely communications (via Gmail, Gchat, and Google-enabled

blogs), and streamline the submission of assignments (via Google Docs). Teachers are also encouraged to
use a variety of Web-based resources to supplement and enhance lesson plans and to tailor certain

lessons to individual needs. As a result of these and other tech-based methods, test scores have risen
across the school.

At the high school level, leveraging broadband-enabled technologies has been one component of a

multi-pronged effort to increase graduation rates, which rose to over 60 percent in 2008 (from 46 percent

in 2005). Brooklyn Technical High School, for example, was created by legislative mandate to provide
students with an “environment for the research and development of innovative and interdisciplinary

approaches in the areas of mathematics, science, engineering, computer science and the liberal arts.”
Over 4,600 students enrolled in this school have a number of opportunities to use a variety of

broadband-enabled technologies and tools. Students are encouraged to pursue college credit by, among
other things, participating in a distance learning partnership with the North Carolina School of Science

and Mathematics. Teachers and administrators use a variety of broadband-enabled tools to enhance
lessons and to closely track student progress and achievement.

New York City’s iSchool was launched as a model tech-based high school that “blends innovative
technology with project-based curriculum modules.” Students participate in one module each semester

(modules focus on real-world issues). Most modules incorporate “electronic media, such as podcasts,
Web sites, Facebook pages, and videos, often created by the students themselves with the school’s

digital cameras.” Several modules leverage broadband-enabled video conferencing to speak with
subject-matter experts relevant to their coursework. Students also have the opportunity to participate in

online courses, which allow for more individualized and independent learning experiences.
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professional development services to encourage such experimentation. To address this
problem, a variety of innovative approaches have been developed.

Via the Internet, K-12 educators have access to a wealth of information and resources
for using new technologies to improve teaching methods. Many Web sites provide
curriculum, lesson planning, and social support for teachers of all grade levels.
Education World, for example, offers resources for lesson planning, professional
development, administration, technology integration, news regarding school issues, as
well as an online marketplace.359 Likewise, Internet4Classrooms provides help for
educators on a wide range of subjects, including help for certain grade levels,
technology tutorials, assessment assistance, and an online database of links for
educators.360 PBS also offers online resources for pre-K through 12th grade teachers.361

A number of Web-based programs also provide professional development and
administrative support for educators. eTech Ohio, for example, “serves as a one-stop-
shop for providing planning, support and information about grants, subsidies and
professional development, as well as teaching, learning and technology integration.”362

The program also supplies resources for administrators and technology support staff.363

Alabama offers educator support through the Alabama Best Practices Program, which
has established a 21st Century Learners Wiki.364 The wiki is part of a collaborative effort,
enabled through funding from Microsoft, which provides access to information
resources for educators.365

Teach for America (TFA), a national organization that trains and places teachers in
schools across the country, uses broadband to provide its recruits with a variety of
ongoing professional development resources. For example, TFA has launched an online
portal – TFANet – that provides teachers with an interactive forum for exchanging ideas
and finding “assessments, lesson plans, tips, and strategies [to ensure that] they’re not
constantly reinventing the wheel. [This resource] debuted in 2008 with 6,500 materials;
[as of 2009], there are more than 20,000.”366 Recent innovations on this portal include the
availability of online educational videos for its teachers.367

Onsite technical support and professional development resources are a critical
component of reassuring and encouraging hesitant teachers to use technology in the
classroom. Several approaches have been developed to overcome these barriers. For
example, at the Goddard School in New York City, a full-time “technology facilitator”
provides teachers with convenient solutions to any technical queries.368 The school’s
principal has also developed a number of workshops to supplement these efforts and
has outlined a clear agenda for using laptops and other educational technologies in the
classroom. MOUSE, a nonprofit organization based in New York City, has developed
another unique approach for providing technical support in schools (see Case Study
#6).369
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4.1.5 Parental Engagement

Broadband and broadband-enabled technologies are increasingly being used to engage
parents in the education of their children. Studies have found that “the family and the home
are both critical education institutions where children begin learning long before they start
school, and where they spend much of their time after they start school.”370 Indeed, literacy
development begins and is sustained at home, and skills and lessons learned in school
are reinforced by parents at home.371 As such, ensuring that parents are actively
engaged in their child’s education is crucial to ensuring that knowledge is retained and
that skills are further developed.

Comprehensive programs, such as Arizona’s IDEAL (discussed above in section 4.1.1),
provide a wide range of information for parents to foster understanding and oversight
of their child’s education. More focused efforts include coalitions of concerned parents
and school-specific student monitoring systems. The Wisconsin Coalition of Virtual
School Families, for example, “provides information and support for families who are
interested in having their children educated in virtual schools and advocates for the
interests of those families.”372 In addition, Edline is an online platform used by many
schools to enhance course organization as well as parent-teacher communication.373

CASE STUDY #6
MOUSE

MOUSE (www.mouse.org) was launched in 1997 to bring Internet access to public schools

across New York City. However, once most schools were wired, a need for technical support
quickly emerged. MOUSE leveraged its existing apparatus and developed a training program

for students to become onsite IT experts. These groups of students eventually evolved into
MOUSE Squads, which were initially deployed in schools across New York City. These Squads

represent a “cost-effective solution to the problem of inadequate levels of on-site support in
schools and the need to serve the 21st century educational needs of students.” Moreover,

participation in these groups “broadens the learning and ‘life opportunities’ of youth by

providing authentic hands-on experiences that build skills and the motivation to succeed in
school and life.”

This program has had discernible impacts on both students and schools. The vast majority of

MOUSE Squad members – 89 percent – reported better schools attendance as a result of their
participation. Moreover, 92 percent of MOUSE Squad members indicated that they were better

prepared for college because of the program. A Fordham University study of MOUSE found
that participating students had increased academic performance. A Citibank study found that

“schools running the MOUSE program save an estimated $19,000 per year in technology

support costs.” As a result of its proven effectiveness, the model has been adopted by schools
in Chicago and California. There are currently over 340 MOUSE Squads, involving more than

5,700 students.

http://www.mouse.org/
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Through the service, parents are able to monitor student grades, school news, class
news, assignments, attendance and calendars, and other relevant information.374 This is
similar to the ARIS program that New York City recently deployed (discussed above in
section 3).

A variety of informational resources targeted at parents have also been developed in
recent years. Many of the organizations that supply this information seek to help
parents understand how their children might be using new technologies and provide
interested parents with ratings and other materials to help guide them through the
nearly infinite universe of online content. One of the leading organizations in this field
is Common Sense Media (CSM) (www.commonsensemedia.org). CSM educates parents
about how their children are using certain types of digital media (e.g., social networking
sites) and how some of these tools may be impacting them. For example, CSM has
developed targeted resources regarding sexting, cyberbullying, and Facebook etiquette
for parents and their children.375 In addition, CSM partners with schools to provide
onsite parent-student workshops and other targeted resources.376

However, not all homes and parents are the same. Indeed, the percentage of two-parent
households has decreased sharply over the last several decades. As a result,
overburdened single parents are often left with little time to focus on their child’s
education.377 Several other factors, including income disparities and lack of quality
daycare programs, have resulted in many children being unprepared for school and
many parents being disengaged from their child’s educational development. In an effort
to bridge these gaps and to engage both parents and students in an array of online
learning activities, several unique approaches have been deployed to push computers,
broadband, and learning into the home. Examples include Technology Goes Home
(discussed in section 5.3) and Computers for Youth (see Case Study #7).378 Several
programs that received federal stimulus funding have used these approaches as models
(these are discussed in more detail in sections 5 & 6).

http://www.commonsensemedia.org/
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4.2 Approaches in Higher Education

Higher education institutions are incorporating broadband-enabled technologies into
educational endeavors in innovative ways. Such efforts have led to the incorporation of
a wide array of digital tools within the physical classroom to engage students and
enhance instruction. Educational content is increasingly being provided online to
increase access to high-quality instruction. Broadband-supported administrative tools
are also frequently used in higher education settings to create efficiencies in the
provision of educational services.

A number of online tools are available to assist in the integration of technology in
postsecondary instruction. PLATO, for example, is an innovative educational
technology company that provides “personalized instruction, technology-based
teaching tools, and standards-driven assessment and data management.”379 A similar
provider of higher education instructional tools is the Center for Computer-Assisted
Legal Instruction (CALI), a non-profit consortium of law schools. CALI “researches and
develops computer-mediated legal instruction and supports institutions and
individuals using technology and distance learning in legal education.”380 Interactive

CASE STUDY #7
Pushing Learning into the Home: Computers for Youth

Computers for Youth (CFY) (www.cfy.org), which was launched in 1998, focuses exclusively on
bolstering the in-home learning environment of low-income middle school students. Via its Take IT

Home program, CFY provides students and parents with hardware (i.e., a computer), pre-installed
educational software, and, in some cases, subsidized broadband connections to create a home

learning center that seeks to improve student learning outcomes, increase parental involvement in
their child’s education, and extend the reach of teachers into the home.

In order to sustain this program, CFY offers two unique services to parents and students. First, CFY

regularly hosts Family Learning Workshops. Every participating family is required to attend a half-
day workshop that provides a tutorial on the home learning center that they will take home with

them at the end of the day. Additional programs are held on a regular basis. Second, CFY provides

24/7 bilingual technical support to answer any questions that participating families might have.

CFY works directly with educators and other personnel at partner schools to ensure that they are
adequately trained to leverage these tools. To this end, CFY provides a number of professional

development resources that help train teachers and parents to use technology to enhance the student
learning experience.

Computers for Youth currently serve over 4,000 families each year in cities across the country. The

impacts of this program have been impressive. Several analyses conducted by CFY have found that
participating students report increased effort in class, more academic curiosity, and better

performance. Nearly all participating parents – 90 percent – “felt more confident in helping their
children learn as a result of CFY's program.”

http://www.cfy.org/
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lessons and educational materials on numerous law school subject areas are offered
through the Web site in an interactive, question and answer format.381

More targeted efforts are being deployed in higher education classrooms to provide
innovative educational experiences. For instance, a professor at the Indiana University
School of Social Work has implemented a program through which virtual seminars are
held with students in Second Life, a virtual world.382 Students create avatars and
interact with other students and the professor online. Another professor at Northeastern
University in Boston lectures his students through streaming videos that remote
students are able to view online.383

Twitter is also being applied as an educational tool by some professors. Live discussion
threads are implemented during class lectures, which provide for the real-time sharing
of feedback and information, as well as the gathering of useful data.384 This type of tool
also allows professors to acquire some additional insight into how students are reacting
to course material during the lecture.385 Students may also be more motivated and able
to participate in class discussions, as participation is no longer dependent on speaking
out in front of the class and discussions can be extended beyond class-time.386

Broadband is also being used by educators to collaborate with colleagues and to share
best practices. To this end, the Carnegie Foundation for the Advancement of Teaching
recently launched an open version of its learning environment – the Teaching and
Learning Commons – to facilitate the sharing of case studies regarding teaching and
learning projects and to provide access to a number of Web-based tools used to create
the case studies. The Commons allows educators at all levels and all locations to share
experiences and participate in conversations regarding teaching practices.387

4.3 Adult Education

In addition to its impacts on students from pre-K through 12th grade and higher
education, broadband is being used to enhance adult education and corporate
professional development. To this end, numerous companies are using broadband to
expand their corporate training services. In addition, as a result of increasing utilization
of Web-based tools and services by corporations, several organizations are now
specializing in the delivery of these tools. As such, a large number of companies are
devoted to delivering employee training services over the Internet. Though there has
been a decrease in overall spending on professional online learning programs over the
last few years, broadband continues to facilitate efficiencies, cost savings, and increased
access to corporate professional development programs.

A leading company in the delivery of such content is Enspire Learning. Enspire “creates
learning experiences that address strategic business and training challenges.”388 It
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provides custom e-learning development applications that drive employee retention
and change behavior, as well as simulations and game-based learning, and custom
learning solutions that address business issues in areas such as finance, leadership
development and business process improvement.389

Such professional development tools are being used to increase the accessibility and
efficiency of employee training. Quiznos, for example, trains its employees via its
Corporate University, which consists of a nine-month blended learning curriculum. The
University offers a number of educational materials via an online platform, including
required lessons and tutorials as well as online operations manuals.390 The program also
utilizes the Quiznos Sub Commander Game, which remotely trains its many franchise
members to, among other things, make sandwiches.391

Similar approaches to online training are also being developed and adopted abroad.
The Kenya Nurse Upgrading Program, for example, uses e-learning to educate and
train Kenyan nurses. In 2005, the program began “with a pilot of four schools and 145
students and aims to upgrade 22,000 Enrolled Community Health Nurses from
‘enrolled’ to ‘registered’ within 5 years.”392 This program utilizes e-learning to deliver
the training “due to its interactivity, cost effectiveness, ease of revision and ability to
achieve the goal in less time and at a lower cost than the residential” program.393 To
date, this program has increased the number of registered nurses in Kenya.394

4.4 Conclusions

The many innovative efforts being implemented across the continuum of education –
from preschool through high school and college and into the corporate world – has
spurred a vibrantly innovative educational technology industry. Moreover, educators
and parents are increasingly aware of the fact that, with their students and children
spending more time online, the best and more effective ways of engaging and
stimulating them exist in those virtual spaces. As a result, an increasing amount of
educational content is migrating online, and new technologies are being deployed to
facilitate access and the delivery of these tools and applications. Broadband is thus an
essential and versatile vehicle that provides many of these tools with a reliable and fast
medium through which they can be made widely available to students across the nation
and around the world. As discussed in the next section, broadband will continue to play
a major role in shifting the education paradigm and transforming the ways in which
education is delivered and consumed.
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5. THE IMPACT OF GREATER BROADBAND AVAILABILITY &
TECHNOLOGICAL ADVANCES ON EDUCATION

Greater broadband availability and continued technological innovation at the network

level and across the education sector will impact students, parents, and educators in
profound ways in both the near-term and long-term. This section provides an overview
of innovations at the broadband network level and assesses how innovators, educators,
parents, students, and other stakeholders will leverage these advanced networks to
deploy cutting-edge educational content.

5.1 Innovation at the Broadband Network Level

Many of the innovations in educational technology described in previous sections rely
on advanced broadband networks to deliver content, tools, and services. Future
advances in the transmission of educational content will, in both the near- and long-
terms, increasingly depend on more robust broadband connections to assure timely and
reliable delivery of time-sensitive data and content to educators, parents, and students.
As such, innovation at the network level will ensure that educational technologies are
widely available and reliably delivered.

Despite the recent economic downturn, broadband network owners continue to invest
billions of dollars each year to bolster their infrastructure and to reach new customers.
Indeed, network owners invested some $30 billion in broadband networks in 2009,
representing about half of their capital expenditures.395 Many expect that, in the absence
regulatory uncertainty, service providers will continue to invest similarly large sums of
money in their networks over the next several years.396

However, as discussed in section 3.1.1, pockets of the country remain unserved. In

order to reach these areas, the federal government has funded two grant programs
dedicated to spurring broadband availability in unserved and under-served regions of
the country. The goal of these programs – the Broadband Technology Opportunities
Program (BTOP), administered by the National Telecommunications & Information
Administration at the U.S. Department of Commerce,397 and the Broadband Initiative
Program, administered by the Rural Utilities Service at the U.S. Department of
Agriculture398 – is to fund broadband infrastructure deployments to unserved parts of
the country and to support programs that seek to sustain broadband adoption and
make computers more widely available.399

In addition to these targeted efforts, network owners continue to deploy new
infrastructure and update existing networks.400 For example, companies like AT&T401

and Verizon402 are bolstering their networks by deploying wide-scale fiber-optic lines to
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increase the speed of data transmissions. In addition, cable companies are deploying a
new network standard – DOCSIS 3.0 – that will enhance transmission speeds over
existing infrastructure.403 Comcast and other cable companies have already deployed
this new standard in many areas across the country and expect to make higher network
speeds available to all customers in the near future.404

Wireless broadband is poised to become a critical platform for enabling a variety of
innovations in the education arena and many other sectors.405 By 2010, 82 percent of
American adults owned a cellphone.406 According to the FCC, by mid-2009, “35 million
mobile wireless service subscribers had mobile devices (such as laptops and
smartphones) with data plans for full Internet access, as compared to 25 million six
months earlier.”407 Most importantly in the educational context, the number of children
with basic cellphones and advanced smartphones is rapidly increasing. Indeed, Kaiser
has found that cellphone ownership rates among children between the ages of 8 and 18
increased from 30 percent in 2004 to 66 percent in 2009.408 Among teens, three-quarters
owned a cellphone in 2009.409 Texting remains the most popular cellphone-based
activity among this group by far (66 percent of teens with cellphones report sending
and receiving texts), but using handsets to access the Internet is growing in popularity
(over a quarter of teens with cellphones use them to go online).410

As a result of an overall shift towards a preference for more robust mobile content in
the education sector and beyond, carriers are investing heavily in the deployment of
advanced networks. In the near term, third- and fourth-generation (3G and 4G)
networks will continue to be deployed by wireless carriers. While 3G networks are
already available to a significant portion of the population,411 4G networks will be
deployed by wireless carriers in the near future to provide faster and more reliable
service.412 Since more robust connectivity – via advanced networks and cutting-edge
devices – will beget more demand for mobile data services, widely deployed and
carefully managed wireless networks are essential to supporting the growing number
of mobile devices that are being used for educational purposes.413

5.2 Near-Term Outlook

As a result of increased availability and utilization of broadband and broadband-
enabled educational technologies, the traditional education paradigm is undergoing a
significant shift. As discussed above in sections 3 and 4, broadband-enabled tools are
transforming traditional approaches to teaching and redefining educational institutions
across the continuum. In the near-term, several important trends are evident.

First, access to and adoption of broadband and other technologies will increase as a result of a
renewed focus on educational reform and innovation at the federal and state level. Several
federal and state-led programs are providing critical funding and support for the
development of innovative educational technology programs in schools across the
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nation. Moreover, private-sector efforts and public-private partnerships are playing an
integral role in expanding access to technology and facilitating skill development for all
students, particularly those from low-income homes. These programs provide funding
and necessary support for accessing these tools and will also facilitate the integration of
broadband and broadband-enabled technologies into a variety of learning
environments.

The federal Race to the Top program is a leading example of an innovative approach to spurring
technology integration in the near-term. This program, which is administered by the U.S.
Department of Education, allocated $4 billion in 2010 to spur reform in schools across
the country.414 In particular, this program rewarded and supported states that
implemented forward-looking reforms “by using college- and career-ready standards
and assessments, building a workforce of highly effective educators, creating
educational data systems to support student achievement, and turning around their
lowest-performing schools.”415 Ultimately, Race to the Top rewarded those states with
the most innovative approaches to reform. A key aspect of reform, especially as it
pertains to developing 21st century skills, is technology integration, specifically
broadband utilization inside and outside of the classroom. While Race to the Top is not
focused exclusively on technology or broadband, some commentators have noted that
the program could indirectly spur technology use.416

A key impact of the Race for the Top program has been the high number of states that
have made commitments to wide-scale, comprehensive reform.417 Indeed, nearly every
state in the country “joined a nationwide partnership to develop a common set of
rigorous, career-ready standards in reading and math.”418 For example, numerous
states, including Illinois, Louisiana, New York, Tennessee, and California enacted laws
or policies allowing the expansion of charter schools.419 Many other states implemented
changes to how they monitor and reward teacher performance.420 Such efforts are likely
to have significant indirect impacts on the number of innovative technology programs
in operation across the nation.

In addition, magnet and charter schools will likely be key laboratories for experimentation and
innovation in how technology is used to enhance the educational experience. Several studies
have found that charter schools “are more likely than public schools to adopt promising
practices such as use of technology in the classroom, new staff development programs,
involvement of teachers in policymaking, pre-K programs, and parent contracts
designed to boost parental involvement.”421 Moreover magnet schools, which provide
specialized curricula on discrete topics, are also fostering innovation and developing
best practices that could be exported to other public schools. For example, Florida’s Lee
County School District operates the Academy for Technology Excellence, a technology-
focused magnet school that seeks to “prepare high school students to excel in a society
built on information and technology.”422 The program was developed in 2005 by
educators searching for more innovative methods to prepare students for a technology-
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based society.423 The program has witnessed overwhelming success as test scores have
risen above state and district averages, and graduation rates also increased.424 As a
result of these successes, Lee County is now considering expansion of the program to
other district middle and high schools.425

Other innovative approaches are seeking to not only develop school technology
programs, but to incorporate technology into the daily lives of students and their families.
Many such programs focus on bridging the digital divide between low-income students
and their peers to adequately prepare them for 21st century careers. The Boston Digital
Bridge Foundation, for example, operates the Technology Goes Home (TGH) program,
which trains underprivileged families to effectively use technology.426 Through the
Boston Public School system, TGH brings together students, parents, and teachers in
order to educate them on the use of technology and foster parental involvement.427 The
program has enjoyed support from teachers and administrators as it “improves student
academic performance, changes the dynamic between parents and teachers, and it
improves parental involvement with their children and the schools.”428 In particular,
TGH engages parents and students in research projects, which are used as a way to
teach and hone critical literacy skills for children and workforce skills for adults.429

A similar approach that seeks to foster parental involvement and technology integration
in the home is a proposed pilot program by the National Cable and
Telecommunications Association. Its Adoption Plus (A+) program is a two-year, public-
private partnership seeking to support sustainable broadband adoption and impact
educational outcomes by providing discounted home computers and broadband
connections for up to 3.5 million low-income middle school-aged students in school
districts across the United States. 430 In addition, the program would provide digital
literacy training through school districts for both students and their parents, thereby
addressing the multifaceted barriers to student broadband adoption.431 Program
partners would include federal and state governments, non-profit corporations
supporting digital literacy, hardware and software manufacturers, and broadband
service providers (see section 6 for additional discussion). 432

These and many other innovative programs are being supported in various ways by
both public and private stakeholders. If continued, this rate of investment and
collaboration could lead to significant increases in student access to and utilization of
broadband and broadband-enabled technologies and improved learning outcomes in
the years to come.

The second trend evident in the near-term is that increased use of online learning will have wide
and profound impacts on students, parents, and educators. As discussed above, online
learning is expected to grow significantly over the next few years, impacting not only
the availability of educational content but also the quality of education. While over 2
million students in pre-K-12 are currently learning online, this number is expected to jump to
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over 10 million students by 2014.433 According to Ambient Insight, “the number of
students taking all of their courses in physical classrooms will drop to 40.5 million,
while 3.8 million will take all of their classes online, and 6.7 million will take some of
their classes online.”434 Growth is also expected in online certifications in the near-
term.435

The recession has not hindered the demand for online learning and course management
products, and may actually have increased the need for such time- and cost-saving
tools.436 Indeed, utilization of technologies such as course management systems, video
streaming, online testing, and exam tools, as well as online learning libraries, are
expected to increase over the next several years. Course management systems, in
particular, are likely to play a critical role and evolve into interactive learning
environments, rather than simply providing “management” support.437 Research also
predicts a rise of blended learning instruction in coming years, which combines online
instruction with face-to-face offerings.438

As online learning becomes more widely utilized and accepted, the quality of online
education and learning outcomes are also expected to improve and may even surpass
that of traditional instruction by as early as 2013.439 Such tools are expected to enable a
shift toward more learner-centered teaching techniques, utilizing collaborative,
problem-based learning tools, rather than traditional lecturing.440 As a result of this
shift, students will likely be better equipped for competing in a 21st century workforce.

The third trend evident in the near-term is that the rise in social learning, currently evident in
higher education, will begin to trickle down and be used more ubiquitously across many grade
levels. Experimentation with Web 2.0 tools such as blogs, wikis, videoconferencing, and
podcasting is on the rise in higher education institutions and in many K-12 schools.441

These tools hold enormous potential for dramatically reshaping the traditional
educational paradigm.442 However, outdated policies have slowed the utilization of
these tools for educational uses, particularly in the K-12 schools.443 In the near-term, as
student use of these tools increases outside of school (e.g., at home or on handheld
devices), schools will likely begin to revise their policies to reflect student usage
patterns and support the development of social learning opportunities.

Web 2.0 tools are being integrated and used in educational settings by innovative
programs in higher education and are poised to deliver significant impacts on
traditional approaches to instruction. Indeed, some commentators claim that “[t]he
most profound impact of the Internet, an impact that has yet to be fully realized, is its
ability to support and expand the various aspects of social learning.”444 Social learning,
enabled through Web 2.0 tools like blogs and wikis, allows students of all ages to garner
understanding through conversations and interactions with other individuals and with
the material being studied.445 Indeed, CoSN has found that “Web 2.0 tools can provide
highly interactive and participatory environments that establish communities, open a
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myriad of communication channels, and ensure each individual and group a voice. In
fact, there is a growing body of evidence that the collaboration inherent in the
participatory nature of Web 2.0 tools can be leveraged to deepen student learning
through authentic, real-world learning.”446 Moreover, a report issued by the MacArthur
Foundation in 2008 observed that, through broadband networking and online
relationships, “youth engaged in peer-based, self-directed learning online” and that
youth are often “more motivated to learn from peers than from adults.”447 In addition,
the report claims that, “to stay relevant in the 21st century, education institutions need
to keep pace with the rapid changes introduced by digital media.”448

To this end, Web 2.0 tools are currently being used in higher education settings and are
“empowering learning in ways that hadn’t been possible before.”449 Electronic
portfolios, wikis, podcasts, and collaboration tools are being employed by educators to
give students a more active role in the learning process. As previously discussed,
professors are using Twitter to enhance instruction,450 while students use Twitter for
group projects and to communicate with one another and with the professor to discuss
various issues.451 In addition, virtual worlds are being used by many higher education
institutions to offer interactive, engaging and alternative learning environments. As
utilization of these types of tools increases, they will likely begin to be used more often
in K-12 settings as well.452

However, even though educators appreciate and largely understand the value of social learning
tools, administrators and educators at the K-12 level have been slow to adopt these tools.453

Indeed, the majority of district administrators, superintendents and curriculum
directors report that Web 2.0 tools have yet to be incorporated into teaching and
learning in their districts.454 This low level of adoption is due partly to outdated policies
and practices regarding new technologies. Educators are working to balance the need
for safety and protection from inappropriate material with the many benefits that are
likely to be realized from using these tools.455 To this end, one recent survey found that
over 53 percent of district administrators believe that Web 2.0 “has caused [their]
district policymakers to become nervous about allowing student access to it.”456 In
addition, another recent survey found that more than one in five students between the
ages of 10 and 18 reported being cyberbullied at least once in their life.457

New policies are evolving to facilitate increased use of these tools in K-12 settings.
Many current policies are restrictive of certain Web 2.0 applications and have failed to
address the new opportunities that such tools have made available. For example, most
districts allow prescribed educational use of Web 2.0 technologies, though social
networking and chat room participation are banned in the vast majority of school
districts.458 In addition, over 94 percent of technology directors require students and/or
parents to sign an acceptable use policy before using the Internet at school, though 51
percent of district administrators claim that their policies have not been updated to
address the use of Web 2.0.459
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Internet filtering systems also impede the use of some Web 2.0 tools in many schools.
Twenty-one percent of curriculum and technology directors reported that educators ask
that ports be opened to allow the use of educational sites “fairly often” and 62 percent
report that such requests are made “occasionally.”460 In addition, schools that receive
funding from the federal E-rate program are subject to the Internet filtering
requirements set forth in the Children’s Internet Protection Act of 2000.461 Discussions
are currently underway in the majority of school districts to address the potential use
and misuse of Web 2.0 tools.462 Moreover, district administrators have expressed
support for the use of such technologies in the future, as 61 percent of district
administrators believe that access to approved educational sites should be allowed in
school.463 In the near term, addressing these types of novel policy issues will likely
become inevitable as student use of social media and as educator support for them
continue to grow. As policies adapt to the unique situations and issues raised by such
technologies, social media is likely to be widely incorporated into K-12 educational
settings over the next few years.

5.3 Long-Term Outlook

Enhanced connectivity to and utilization of broadband and broadband-enabled
education technologies in the near-term will facilitate a number of fundamental shifts in
the educational paradigm in the long term.

First, wireless broadband will become a key medium for the delivery of targeted educational
content. Wireless broadband is already prevalent on college campuses and a number of
K-12 schools. One survey from 2009 found that 88 percent of school districts and 96
percent of higher education institutions currently offer wireless networks, and 65
percent of schools without a wireless network are considering installation within the
next few years.464 To take advantage of developments in wireless networking, laptops
and other mobile computing devices are becoming more mainstream in higher
education and are increasingly being used in K-12 settings as well. According to one
report, about 79 percent of college freshmen own a laptop computer that is relatively
new and about 51 percent of all college undergraduates own an Internet-capable
handheld device.465 Moreover, 44 percent of undergraduate respondents expect to use
their mobile devices for many activities they currently perform on a laptop or desktop
computer, and about 74 percent of those who use the Internet from their handheld
device expect their usage to increase in the next few years.466 Kaiser has found that
laptop ownership rates from children aged 8 to 18 more than doubled over the last few
years, increasing from 12 percent in 2004 to 29 percent in 2009.467

Competition in the wireless and laptop markets are driving prices down and providing
a wide array of innovative new products. Indeed, even though cellphones have
traditionally been much cheaper than laptops, the new generation of more advanced
smartphones and smaller, more portable laptops – also called netbooks – has brought
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the price points of each technology more in line. The popularity of each type of device
has exploded in recent years and offer intriguing new mediums for engaging
students.468 Moreover, the Apple iPad represents the next iteration in the rapid
innovation currently evident in the portable computing device market. The iPad
supports 3G network access and could eventually be used as platform for delivering an
array of educational content469 and for facilitating a variety of activities.470 Competition
across the many segments of the wireless ecosystem – which includes wireless service,
hardware, software and “apps” – will continue to drive costs down and spur use of
these tools in an array of educational settings.

The major impact of more robust adoption and utilization of mobile broadband devices
will be a major shift toward “anytime, anywhere” learning. This trend is increasingly
evident in higher education and may trickle down to K-12 environments in the long-
term. Moreover, the “potential of mobile computing is being demonstrated in hundreds
of projects at higher education institutions.”471 For example, the University of
Washington provides free Wi-Fi on campus, which is accessed by over 15,000 handheld
devices in a typical month. The university “maximizes learning on the go with its
iTunes U site and custom app – m.UW – [which is] available for free in the App Store.
The m.UW app gives iPhone users a searchable directory, course information, campus
news and events, and more than a thousand video lectures.”472 These types of programs
will likely produce best practices that will be imported for use in an increasing number
of K-12 settings in the longer term.

Second, as technology adoption and digital literacy skills diffuse across greater percentages of the
population, there will be greater opportunities for more individualized learning experiences.
Technology-enabled personalized learning holds significant implications for the future
of education. Indeed, the Department of Education, in 2008, noted that “[p]ersonalized
instructional delivery through the strategic use of technology is a key part of
[educational] transformation.”473 By utilizing technology to adapt instruction to the
needs of individual students, educators are better able to engage students, foster
motivation, and enhance productivity.474

Educators have begun to apply technology to personalize learning in pre-K-12 and
higher education settings, and will likely do so on a larger scale in the long-term. To this
end, the federal Race to the Top program has called for the widespread adoption of data
systems in school systems across the nation to manage student performance.475 These
systems track student achievement and preparedness for college476 and “offer
instructors the ability to view and interpret data on learner traits such as prior
experience, knowledge, and learner style, and use that data to customize student
experiences and their own instructional approaches.”477 In addition, learning
management systems can work with data systems to automatically deliver personalized
content.478
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Other methods of personalization are also being used. For example, Advanced
Academics provides “customizable online learning solutions that include Web-based
curriculum, highly qualified teachers, a 24/7 support environment, and a proprietary
technology platform specifically designed for middle and high school education.”479

Similarly, iClass is a new “intelligent cognitive-based open learning system and
environment” being developed by 17 partners in the EU, Turkey, and Israel.480 The
project is based on the concept of self-regulated personalized learning and will give
students an active role in the learning process. Moreover, “the Web-based iClass
platform is well placed to link seamlessly the formal and informal learning
environment.”481 It is designed to provide pupils with ubiquitous access in an effort to
encourage them to maximize formal and informal learning opportunities.482

Third, higher education institutions will be redefined. As a result of the many advances and
innovations described above, higher education has entered a time of uncertainty as
traditional roles and identities are being reestablished for a technology-dependent
future.483 More specifically, the future is likely to bring the unbundling of higher
education services and a greater focus on meeting the demands and needs of individual
students.484 Universities are currently unbundling some coursework and making it
available in an array of forms via a number of outlets (e.g., podcasts, streaming video,
open courseware, etc.). This wider offering of coursework increases the accessibility and
affordability of such materials for students and allows institutions to reach a wider
audience of students.485 The long-term impacts of these trends will likely be greater
demand for more flexibility in higher education as students increasingly desire to
“determine for themselves which products, services, and information they are
interested in using.”486 In the future, higher education curriculum and infrastructures
may be designed to satisfy these diverse demands, thus undermining the historical role
of higher education institutions.487

5.4 Conclusions

Ongoing innovations in educational technology, along with key innovations at the
broadband network level, will have profound impacts on the traditional education
paradigm. In the near future, public and private efforts will likely spur access to
broadband and educational technologies and stir demand for online learning programs.
Moreover, social learning will likely continue to become more prevalent in K-12
settings, enabling new, more engaging methods of instruction in most grade levels. In
the long term, wireless broadband and advanced mobile devices will likely serve as
primary vehicles for the delivery of educational content. This will expand access to
“anywhere, anytime” learning. Moreover, these and other approaches will shift the
education paradigm toward more personalized learning. Coupled with the migration
and unbundling of vast amounts of educational content online, this shift will redefine
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the roles of education institutions across the continuum. As a result, students of all ages
will become increasingly equipped to compete in the global economy.

6. Government, Education & Broadband: Recommendations for
Meaningful Policymaking

In order to realize the full potential of broadband in education, policymakers must

address a number of key issues. Recommendations for meaningful policymaking
include:

1. Address cost issues related to adoption and usage of broadband for
educational purposes through a combination of public-private
partnerships, targeted funding, and reform of the federal E-rate program.

1.1 Continue supporting public-private attempts that seek to
address cost issues associated with adopting and promoting
broadband use in school and at home.

1.2 Improve the targeting of federal funding aimed at spurring
broadband adoption in all of the nation’s schools.

1.3 Modernize the federal E-rate program.

2. Address the lack of computers in schools through support of public-
private partnerships and other unique collaborations.

3. Develop and implement a multifaceted strategy for supporting the
development and honing of 21st century digital literacy skills across the
continuum of education.

4. Provide adequate professional development resources and support for

educators in order to facilitate greater integration of technology into
curricula.

5. Support efforts to identify and promulgate proven outcomes and best
practices associated with using broadband-enabled technologies in
schools in order to spur additional adoption in schools and at home.

6. Encourage ongoing collaborations among stakeholders that seek to spur
adoption and utilization of broadband and broadband-enabled
technologies for educational purposes.

7. Pursue a multifaceted approach to enhance online educational content.
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8. Support the nation’s pro-investment policy framework for broadband in
order to encourage continued innovation at the network level and across
the educational technology sector.

* * * * *

6.1 RECOMMENDATION #1

Address cost issues related to adoption and usage of
broadband for educational purposes through a combination
of public-private partnerships, targeted funding, and reform
of the federal E-rate program.

Despite the many efforts currently underway to increase broadband and technology
utilization in education, cost issues have prevented many schools from adopting many
of these services.488 As a result, broadband adoption rates in schools and classrooms, on
a national level, remain fragmented – and average per-student bandwidth remains
low.489 Compounding this, the recent economic downturn has forced many schools to
delay or cancel education technology-related projects.490 As IT budgets continue to be
cut, schools must either find alternative means of funding projects, which can run as
high as several hundreds of thousands of dollars, depending on the school’s location,491

or forgo projects.

In addition to the institutional costs of deploying broadband-enabled education
technology systems, students and their families also face significant financial constraints
that are impeding more robust home adoption and usage of broadband for educational
purposes.492 Many online educational programs require a broadband connection, a
computer, and other enabling technologies in order to complete Internet-based
assignments. Though home broadband adoption has grown significantly in recent
years, the adoption rate among low-income households and certain demographic
groups still lag behind the general population.493 Many low-income families are unable
to afford a monthly broadband subscription, particularly when combined with the costs
of purchasing a home computer and any additional educational software.

A number of negative impacts result from a lack of proper investment in school
broadband connections. For example, schools with low per-student bandwidth rates are
often forced to impose strict usage policies on students and educators alike. Indeed, one
recent survey found that 67 percent of schools use a restriction policy that bars students
and teachers from using certain online applications (e.g., streaming video) to conserve
bandwidth.494 Moreover, when broadband-enabled resources become limited or
difficult to use, many teachers respond by reducing the amount of technology they
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incorporate into their lessons.495 At home, students without a computer or an Internet
connection are at risk of falling behind other students

Policymakers should address these various cost issues in three interrelated ways.

6.1.1 Continue supporting public-private attempts that seek to
address cost issues associated with adopting and
promoting broadband use in school and at home.

While federal funding support of state and local educational initiatives remains critical
(see below), public-private partnerships offer a variety of advantages to more precisely
target broadband adoption in schools and at home. These types of collaborations have
succeeded in a number of other broadband contexts and efficiently pair public funding
with private-sector expertise in developing and implementing innovative solutions.496

Policymakers can leverage these approaches by providing ongoing support of
innovative and forward-looking proposals.

To date, many public-private partnerships focused on spurring adoption and use of
broadband in schools have succeeded because of some level of government
involvement (several examples were discussed above in section 4.1.1). A unique
illustration of the beneficial interplay of public and private sector resources is the South
Carolina K-12 Technology Initiative, which is a partnership of the South Carolina
Department of Education, South Carolina Educational Television, South Carolina
Budget and Control Board, the South Carolina State Library, and AT&T. This
partnership “guides the distribution of funds appropriated by the Governor and
General Assembly that collectively meet the state’s needs for software, hardware,
connectivity, digital content, instructional technologies and professional
development.”497 In the 1990s, South Carolina became one of the first states in the
nation to wire all schools for the Internet and to adopt teacher and student technology
curriculum standards.498 However, the program is highly dependent upon state funding
to cover the cost of maintaining school Internet connectivity, and recent decreases in
funding have prevented schools from leveraging “critical programs that have proven
value to learning and digital equity.”499 Additional federal funding could expand this
pioneering approach to bringing technology to schools.

The initiative announced by the National Cable & Telecommunications Association in
December 2009 – the A+ Program – is an example of a large-scale public-private
initiative that could serve as a model for efforts going forward. The A+ Program aims to
increase in-home broadband access and usage for low-income, middle school-age
students.500 The initiative is a proposed two-year, public-private partnership between
participating school districts, federal and state government, nonprofit corporations
focused on digital literacy, computer manufacturers, and broadband service providers.
Federal funding and matching contributions by private-sector donors would be used to
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pursue a multifaceted approach, which includes “(1) digital media literacy education,
including online safety training; (2) discounted desktop, laptop, or netbook computers
that can access the Internet; and (3) discounted home broadband service to households
that do not currently receive a broadband service.”501 A crucial aspect of this program is
that it will draw up to $572 million from the cable industry,502 in addition to federal,
state, and school-based support. This represents one of the most comprehensive
proposals for broadband stimulation to date and potentially one of the largest private
allocations of funding for these purposes.

Some of these programs have received funding as part of federal broadband stimulus
grant programs.503 However, significantly more funding is needed to support additional
and more expansive programs. Indeed, some have suggested that it would take
approximately $10 billion in funding to ensure that all schools are “technology rich.”504

Thus, a more long-term and sustainable funding approach must also be considered in
order to ensure that innovative approaches continue to be developed and deployed.

6.1.2 Improve the targeting of federal funding aimed at spurring
broadband adoption in all of the nation’s schools.

A number of federal funding resources are available to schools. Examples include:

 The EETT Program administered via Title II of the No Child Left
Behind Act (discussed in section 3.1.2);

 Stimulus funding allocated via the U.S Department of Education and
the Commerce Department’s BTOP program (discussed in section 5.2);

 The Department of Education’s Race to the Top program (discussed in
section 5.2); and

 Federal E-rate program (discussed below).

Despite this seeming surfeit of funding, allocations are often imprecise and made in
overlapping and redundant ways. For example, the $650 million allocated by the U.S.
Department of Education for education technology can be used by states to “pay for
things such as professional development to help teachers learn how technology can
improve their lessons, software programs to enhance lesson plans, and computer
labs.”505 However, federal stimulus funding will also be used to support computer
labs.506 In addition, some have argued that general stimulus disbursements for
educational purposes might serve to prop up failing schools rather than create
incentives to change by, among other things, effectively incorporating technologies
(e.g., computers and the Internet) into the curriculum.507 Such overlap and imprecision
could result in waste and deter efforts to integrate broadband-enabled educational
technologies into schools. This lack of coordination at the federal level suggests a lack of
a comprehensive framework guiding these efforts.
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Policymakers can address shortcomings in a number of ways. Government allocations
should, for example, be more precisely targeted and less open-ended. The FCC
acknowledged these issues in its National Broadband Plan and outlined several
recommendations for reorienting the E-rate program.508 In 2010, the Commission
adopted several orders focused on modernizing and streamlining the program (these
efforts are discussed in the next section). Moreover, the U.S. Department of Education,
via its Race to the Top program, has doled out funding as a reward to states for
implementing innovative changes to curricula and other efforts aimed at enhancing
student performance by, among other things, effectively incorporating technology into
curricula (see section 5.2 for further discussion).

In addition, the U.S. Department of Education, via its National Educational Technology
Plan, has outlined a “vision for how information and communication technologies can
help transform American education.”509 The plan focuses on using technology to
enhance productivity, teaching, learning, and assessments. This Plan, which “provides a
set of concrete goals that can inform state and local educational technology plans as
well as inspire research, development, and innovation,”510 is a promising step in the
right direction and could serve as a jumping off point for additional discussions
regarding how to more efficiently target funding to support the country’s vision for a
more innovative and effective education sector.

Another related consideration is ensuring that funding allocations are not unduly
influenced by considerations other than actual need. For example, some have argued
that current allocation mechanisms discriminate between geographic areas by
prioritizing funding for rural areas.511 Legislation introduced in 2009 – the Achievement
Through Technology and Innovation (ATTAIN) Act – seeks to “ensure that every
student is technologically literate by graduation, regardless of the student’s race,
ethnicity, gender, family income, geographic location, or disability.”512 The Act has been
endorsed by a number of stakeholders who view it as an opportunity to “focus…
resources on those practices known to best leverage technology for educational
improvement."513 Similar targeted funding efforts that provide support for school
broadband and educational technology, regardless of geographic location or other
ancillary considerations, should be encouraged at the federal level.

6.1.3 Modernize the federal E-rate program.

The E-rate program, administered by the Universal Service Administrative Company
under the direction of the FCC, provides critical support to schools and libraries for
telecommunications and Internet access.514 Both public and private institutions are
provided discounts of between 20 and 90 percent toward telecommunications services,
Internet access, internal connections, and basic maintenance of those connections.515 The
program structure provides a funding priority for schools with high poverty levels
and/or rural residence.516 Over the past ten years, the program has provided over $22
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billion to help schools and libraries pay telephone and Internet bills and install network
wiring and components.517 As a result of such largesse, “schools and districts have come
to rely heavily on telecommunications networks to deliver educational content and to
administer student achievement tests.”518 However, despite some success over the past
decade, concerns abound regarding E-rate’s funding structure, rural preference, and
application process, all of which may limit its ability to meet the technology needs of
educators. In order to ensure that this critical program is adequately structured for the
broadband era, policymakers should consider a number of modifications.

First, the total amount of E-rate funding should be increased. Lack of adequate funding via E-
rate is a much-cited barrier to further adoption and utilization of broadband in
everyday education.519 One major reason for this has been an inability to adjust E-rate
funding levels for inflation or changes in demand over the past decade.520 Indeed,
funding levels have been capped at $2.25 billion521 even though the amount of
requested funding has consistently exceeded the allotted amount from 1998 to 2007.522

In 2008, for example, nearly 40,000 applicants requested a total of $4.3 billion from E-
rate.523 The FCC, as part of its commitment to modernizing the overall Universal Service
Fund (USF) and the E-rate component of it, has outlined a framework for adjusting the
amount for inflation.524 However, the total amount available to schools for broadband
connectivity will remain essentially unchanged in the near-term.525 Several other recent
actions by the FCC could ensure that these limited funds have more impact,526 but a
limited pool of funding could thwart more sweeping changes necessary to bolster
broadband in education. However, additional funding for broadband in schools and in
homes with school-age children could be sourced from a reoriented USF, which the
FCC hopes to transition to supporting broadband service, rather than traditional
telephone service, over the next few years.527

Second, funding should be allocated to schools regardless of location. As currently structured,
the E-rate program provides smaller awards to low-income schools not located in a
rural area. Indeed, the discount rate is ten percentage points higher for rural schools
than for urban schools with one percent to 49 percent of students eligible for the
National School Lunch Program.528 By limiting the priority given to rural schools, the E-
Rate program can encourage low-income urban schools to apply for the funding they
need. In its National Broadband Plan, the FCC outlined several recommendations for
ensuring that funding is prioritized based on need and not on location.529

Third, the E-rate application and approval processes need to be streamlined. The complex
application process for the E-rate program may serve to decrease the applicant pool.530

Just 63 percent of the 150,000 eligible schools in the United States are currently taking
part in the program, with 13 percent of eligible private schools applying for funding.531

Nonparticipants state that the complexity of program requirements is a key barrier,
though the process is becoming easier.532 Between 35 to 50 percent of applicants are
typically new to the E-rate process, and must devote large amounts of time and
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resources to receive funding.533 Furthermore, funding has been denied to some
participants in the past due to mistakes in the application process.534

In order to address these concerns, attempts have been made to make the application
process more user-friendly.535 A new format has been developed, which focuses on
educating new applicants on the complex program procedures.536 The FCC, in
September 2010, adopted a series of new rules to simplify the current application
process by, among other things, eliminating certain redundant requirements (e.g.,
technology plans) and providing more clarity regarding bidding criteria for
applicants.537 By simplifying and streamlining the E-rate application and approval
processes, schools will be better able to “focus resources on providing funding for high-
speed broadband connectivity [rather than] bureaucratic processes.”538

6.2 RECOMMENDATION #2

Address the lack of computers in schools through support of
public-private partnerships and other unique collaborations.

Although computer availability and ownership rates have steadily increased over the
past decade, a significant number of students and schools remain without sufficient
computer resources.539 Indeed, a 2008 study found that over 50 percent of public school
teachers reported having just two computers or less in the classroom or primary work
area for students.540 A number of viable approaches have been implemented in schools
across the country to address this gap in computer access. Policymakers should support
these and other innovative approaches to spurring computer access in schools.

One-to-one laptop programs, for example, should be encouraged. As discussed in
section 2.2.1, many schools are working with private providers to deliver laptops to
students for use during the school day and often to take home as well.541 The impacts of
these programs have been largely positive, so long as they are carefully designed and
effectively implemented. However, despite the promise of 1:1 initiatives, they are often
very expensive to launch and sustain. For example, in South Carolina, the legislature
has set aside $5 million toward the iAm Laptop Pilot Program, which will provide
ninth-graders in six public schools with laptop computers to keep for four years.542

Moreover, a number of BTOP grant recipients include large-scale 1:1 laptop initiatives,
including one by the New York City Department of Education for $28 million. This
effort will provide low-income sixth graders in 100 schools across the city with laptops
and subsidized broadband connections in order to “link…the classroom and the home
to simultaneously support the achievement of disadvantaged students, while spurring
broadband adoption.”543 Such programs are valuable because they have been shown to
improve student performance. Additional federal mechanisms and other incentives
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should be developed to encourage continued collaborations focused on increasing
computer access in both the near-term and long-term.

Other innovative approaches could also be held up as models for other schools and
states to follow. For example, both Computers for Youth and Tech Goes Home
(discussed above) provide valuable best practices that could be exported to schools
across the country. Indeed, Computers for Youth has created a nationwide network of
affiliates that “provides members with the products and services to more efficiently
implement their programs while increasing the depth of services offered to their
constituencies.”544 The network is currently comprised of 21 members in 16 states. A
more systematic framework for leveraging effective approaches (e.g., by collecting and
promulgating best practices), in addition to providing additional funding, could further
spur computer access for students, parents, and educators across the country.

6.3 RECOMMENDATION #3

Develop and implement a multifaceted strategy for
supporting the development of 21st century digital literacy
skills across the continuum of education.

Educators, scholars, and policymakers agree that students must be equipped with
digital literacy skills to succeed in a world dominated by digital media and
information.545 Indeed, as early as 1996, the U.S. Department of Education recognized
that technology literacy “ha[d] become as fundamental to a person’s ability to navigate
through society as traditional skills like reading, writing, and arithmetic.”546 Over the
last decade, as technology facilitated the development of a more globalized
marketplace, the need for an appropriately skilled workforce has become more
immediate. As discussed above in Snapshot #2, many new jobs “involve higher levels of
knowledge and applied skills like expert thinking and complex communicating,” along
with the ability to effectively use broadband and broadband-enabled technologies.547

Indeed, as the FCC has observed, “the demands of the new information-based economy
require substantial chances to the existing [educational] system” in order to ensure that
the United States is well positioned for continued economic prosperity.548

However, many stakeholders agree that a significant number of U.S. students do not
possess these skills and are thus ill-equipped to compete in the global marketplace.549

Moreover, there is some disagreement as to what 21st century digital literacy skills
should encompass.550 A 2009 report by the New Media Consortium found that “[i]ssues
of assessment and integration of new literacies across the curriculum and of teacher
training are complicated by the overarching need for a fuller understanding of what
constitutes new literacy skills.”551 In addition, recent attempts to spur skill development
on a national scale have mostly floundered. For example, the NCLB calls for all students
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to be technology literate by the end of the eighth grade, but provides no requirements
or accountability measures to ensure literacy levels.552 Even attempts by individual
states have produced mixed results. While 48 states currently offer technology
standards for students, only four states actually test the technology literacy skills of
students.553 The low level of technology literacy tests is due largely to the lack of widely
accepted and measurable standards.554 In light of the current status of 21st century skill
development in the United States, policymakers should address these failings in a
number of ways.

First, federal and state government should work together to establish digital literacy as a
national priority by setting measurable standards. Although major curriculum changes
typically flow from individual states,555 benchmarks could be set through traditional
methods of assessing student progress. The National Assessment of Educational
Progress (NAEP) program, for example, is “the only nationally representative and
continuing assessment of what America's students know and can do in various subject
areas.”556 The NAEP criterion could be expanded to include measurable standards of
technology literacy.

In the alternative, performance benchmarks tied to federal education funding could be
revised to include technology requirements.557 The NCLB IID competitive grants, for
example, have called for “systematic changes in policies, practices, and professional
learning that increase or enhance a school’s ability to use technology effectively in
teaching and learning.”558 Although some stakeholders warn against the
implementation of formal requirements and standards, others argue that a piecemeal,
state-by-state, and possibly district-by-district, approach might further delay integration
of technology into school curricula.559 One model could be the set of model educational
standards released by state governors and educational officials in early 2010. These
standards attempted to capture and formalize the range of skills every student in the
United States ought to possess after completion of each grade.560 Benchmarks for
ensuring technology literacy were included in these standards.

Second, funding should be targeted at expanding programs and identifying best practices that
have successfully promoted digital literacy. Innovative and successful approaches should
serve as models for future programs aimed at enhancing digital literacy. For example,
the University of South Carolina has developed the GameDesk pilot program, which
“challenges 15- to 17-year-old pupils to create their own computer games using game
tools, such as GameMaker, to build educational and entertainment video games from
scratch.”561 Three high-priority high schools are participating in the study, and, through
the program, students are expected to garner skills in math, science, and technology.562

According to a 2009 report by New Media Consortium, such collaborative efforts
between universities and K-12 teachers and students are invaluable and will likely
become more popular so long as they are adequately funded.563
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Another innovative approach has been deployed by One Economy, a national nonprofit
organization, in partnership with Comcast. Their Digital Connectors program
represents a unique approach to diffusing digital literacy skills across diverse
populations by empowering capable and interested students with these skills. In
particular, this program “identifies talented young people, immerses them in
technology training, and helps them build their leadership and workplace skills to enter
the 21st century economy.”564 By the end of 2011, the program is expected to reach some
1,500 students in 50 markets across the country.565 These efforts will be further bolstered
over the next few years by a federal BTOP grant566 and have been used as a model for
the FCC’s proposed National Digital Literacy Corps.567 This approach, which is similar
to the model developed by MOUSE (discussed in Case Study #6), provides students
with a vehicle for not only learning and applying digital literacy skills, but also with a
viable post-graduation career path.

In sum, when devising a strategy for enhancing 21st century skill development in the
United States, policymakers should be more comprehensive in their approach and
should seek to engage innovators that are successfully training students to use new
broadband-enabled technologies and tools.

6.4 RECOMMENDATION #4

Provide adequate professional development resources and
support for educators in order to facilitate greater integration
of technology into curricula.

As discussed in section 3, many educators have yet to integrate technology into their
curricula. The reasons for this vary. Some educators are both unwilling and unable to
incorporate technology into classroom curricula, even when adequate access is
provided.568 In addition, some are unaware of the many benefits of using technology to
enhance learning inside and outside of the classroom, while others feel that technology
will disturb the conventional roles of instruction.569 Indeed, a significant number of
teachers fear that traditional roles will be reversed if students have more familiarity
with technology than their educators do.570 Moreover, many educators that adhere to
established teaching methods are “accustomed to teaching within the traditional
education model and are [thus] simply satisfied with the status quo.”571 In addition,
new tools like Web 2.0 services often befuddle educators and administrators, many of
whom are unwilling or unable to rationalize the potentially negative aspects of these
tools (e.g., cyberbullying) with the overwhelmingly positive impacts that these tools,
properly leveraged, can have on learning.

Compounding these attitudinal barriers is a general lack of access to adequate professional
development, technical support, and other resources that could assuage fears and encourage
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educators to experiment with using new technologies in their teaching. However, just making
these resources available is not a panacea. In 34 percent of schools offering professional
development courses, less than 25 percent of teachers attended the professional
development courses within the previous year, according to one study.572 Moreover, a
2008 report found that much of the technology training available to educators is geared
toward administrative tasks, rather than preparing teachers for instructional use.573

Throughout the education industry as a whole, “little effort has been invested to
promote the maturity of educational software products, especially software designed to
fulfill the instructional requirements of teachers.”574

In order to overcome these barriers, policymakers and education administrators have a
number of options available to them for enhancing the resources available to reluctant
educators and for creating incentives for integrating broadband-enabled technologies
into their curricula. For example, policymakers could create mechanisms that leverage
existing approaches to providing teacher technology training and technical support.
Examples of these efforts were described in section 4.1.4. These types of approaches rely
on local resources and have proven to be successful in helping educators recognize the
many benefits associated with using new educational technologies in their classrooms.

In addition, funding could be strategically allocated to encourage experimentation with
supportive technologies in addition to, or perhaps in lieu of, more traditional onsite
technical assistance. A growing number of supportive software tools are being
developed to help teachers transition to the digital classroom. For example, the Adobe
Digital School Collection “provides affordable multimedia software and resources for
teaching and learning 21st century literacy, problem solving, and communication skills
across the curriculum.”575 These tools help educators to edit documents, manage
portfolios, edit video and audio content, as well as publish Web content. Moreover, the
Collection includes a Teacher Resource DVD that provides lesson plans, tutorials, and
educator tips.576 A large number of other such tools and Web sites – e.g., Ning
(www.ning.com), a customizable social networking site, Moodle (http://moodle.org),
which helps teachers develop online courses, and an array of technology-specific blogs
– are also available to educators as a kind of informal resource exchange. As previously
mentioned, several large organizations, like Teach for America, have launched either
proprietary or publicly-available resources for use by educators. These tools help
educators learn and manage various educational applications and support technology
integration on a wider scale. Some of these are free, but others require paid
subscriptions or the purchase of proprietary software. The FCC has called upon the U.S.
Department of Education to “provide additional grant funding to help schools train
teachers in digital literacy.”577 This is a step in the right direction, but policymakers
must do more in order to encourage wide-scale experimentation with using new
technologies to enhance the educational experience across the continuum.578

http://www.ning.com/
http://moodle.org/
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6.5 RECOMMENDATION #5

Support efforts to identify and promulgate proven outcomes
and best practices associated with using broadband-enabled
technologies in schools in order to spur additional adoption
in schools and at home.

A critical component of spurring adoption of broadband-enabled technologies for
educational purposes is identifying and promulgating proven outcomes, benefits, and
best practices associated with using these tools. Providing this information in a
comprehensive yet user-friendly way could engage larger swaths of schools and
parents and encourage them to experiment with new methods and applications.

However, the amount of information available to educators, parents, and students – from data
on how certain technologies impact learning outcomes to statistics about technology
usage to a vast array of studies examining digital literacy, social learning, etc. – is
intimidating and may be dissuading genuinely interested stakeholders from pursuing certain
technology solutions. Moreover, this information overload can result in uncertainty
regarding the true impacts and effectiveness of using broadband-enabled technologies
and tools.579 Further, the seemingly constant emergence of new e-learning technologies
and methods creates confusion for educators trying to determine which tools are best
for their classrooms or schools.580 Similar perceptional problems pester parents. For
example, a study released by the Joan Ganz Cooney Center in 2008 found that a
majority of parents do not think the Web helps their children learn how to communicate
or work with others, or to be responsible in their communities.581 Moreover, 59 percent
of educators stated that parents underestimate the value of digital media.582 These
negative attitudes contradict research that consistently finds positive learning outcomes
associated with educational technology583 and blended learning approaches.584

In order to overcome this formidable barrier, policymakers and other stakeholders
could pursue a number of approaches. First and foremost is devising a systematic way of
processing, cataloguing and highlighting important data sets, observations, and conclusions
embedded in the vast array of studies, reports, white papers, etc. that are released each year by
the U.S. Department of Education, its partners, third-party groups, and other interested
stakeholders. A more comprehensive approach to managing existing data and collecting
more targeted information regarding student performance could help to rationalize
some of the information overload.585

Second, state and federal government could sponsor more targeted research on discrete issues.
For example, one issue that continues to puzzle educators and parents is the true value
of using social media for educational purposes. A number of studies by an array of
organizations have already been released on this subject, but very few are seen as truly
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authoritative (or as bearing the imprimatur of the U.S. Department of Education). Local,
state, and federal government, either directly or through other entities, could sponsor
official studies that either conduct original research or that compile a meta-analysis of
existing studies.586 There is a demand for these studies, the results of which could be
widely disseminated and used as a basis for identifying best practices.587

One potential model for this type of undertaking could be an effort recently undertaken
by the European Commission (EC). The EC called for a comprehensive analysis of
approaches to teaching digital literacy as part of its i2010 strategy to foster greater
inclusion and utility of information and communications technologies. The project and
subsequent report, titled Supporting Digital Literacy: Public Policies and Stakeholders’
Initiatives, examined 450 digital literacy initiatives in Europe, and highlighted 30
projects as best practices.588 Among the many valuable lessons garnered from the
analysis, the EC found that “it will be necessary to develop adequate criteria, evaluation
methodologies and benchmarks that can be used effectively to target resources to those
areas of need and to measure impact and value for money.”589

The U.S. Department of Education has outlined a similar proposal for supporting and
scaling, as appropriate, the development of new approaches focused on further
integrating education technologies like broadband into the classroom.590 In particular,
this plan calls for a comprehensive aggregation and analysis of best practices for using
new technologies not only in the educational context but also in the consumer and
business contexts as well. Moreover, the Department of Education will spearhead
higher-risk research and development projects in order to ensure that students and
teachers have access to the widest possible range of new techniques for using these
tools to enhance the learning experience.591 If fully implemented, this plan could bolster
the use of broadband-enabled technologies inside and outside of the classroom and thus
ensure that students of all ages are properly equipped to compete in the global
economy.

6.6 RECOMMENDATION #6

Encourage ongoing collaborations among stakeholders that
seek to spur adoption and utilization of broadband and
broadband-enabled technologies for educational purposes.

Recent efforts centered on increasing broadband adoption generally and broadband-
enabled educational technologies specifically should be supported and encouraged to
continue into the future. These efforts have included the U.S. Department of
Education’s various stimulus-funded grant programs (e.g., Race to the Top), which
have been conducted in a relatively open and transparent manner, and the collaborative
approach it implemented during the drafting and review of its National Education
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Technology Plan, which actively solicited input from the community of educators,
parents, and other interested stakeholders.592 The FCC also employed an interactive
approach during the development of its National Broadband Plan. For example, through
its Broadband.gov Web site, the agency facilitated real-time communication and
stakeholder involvement via, among other resources, a blog dedicated to the Plan.593 In
addition, the FCC hosted several collaborative workshops, the proceedings of which are
archived online.594 Through these efforts, the FCC “promote[d] open dialogue between
the FCC and key constituents on matters important to the national broadband plan.”595

Policymakers and other stakeholders could leverage government interest in facilitating
collaboration to launch a wider-scale initiative focused on spurring adoption and use of
broadband in education.

In structuring a collaborative initiative, policymakers could set clear policy objectives
and then defer to stakeholders to engage in solution-focused dialogues as to how to
meet those goals. Such an approach, driven initially by a government entity, could
nudge the diverse array of stakeholders in the education space towards more unified
action on issues of overriding interest. By encouraging conversations between policymakers,
educators, parents, and even students, innovative solutions can be addressed and resources can
be pulled to create the necessary change.596

Once established, these types of collaborative efforts could partner with other programs
and organizations that seek to raise public awareness of technology generally and
broadband specifically. These organizations might include CoSN, MOUSE, Computers
for Youth, and One Economy’s Digital Connectors program. CoSN works to empower
“K-12 school district technology leaders to use technology strategically to improve
teaching and learning” and provides “the leadership, community and advocacy tools
essential for the success of these leaders.”597 Similarly, One Economy’s Digital
Connectors program, MOUSE, and Computers for Youth could each provide a
unique platform for engaging a wider array of stakeholders. These and other vehicles
could be leveraged to support ongoing, wide-scale collaborations among stakeholders
in the public and private sectors.

6.7 RECOMMENDATION #7

Pursue a multifaceted approach to enhance online
educational content.

Despite the proliferation of online educational content over the past decade, many
teachers and parents lack access to high quality educational information resources.598

This is largely due to the difficulties associated with adapting or digitizing curriculum
content for delivery via broadband, as well as the large up-front costs required to
produce high-quality digital versions of existing educational content (e.g., textbooks).599
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As such, policymakers and other stakeholders should pursue a multifaceted and
comprehensive approach to enhancing the quality of online educational content.

For example, an output of the wide-scale collaborations discussed in section 6.6 could
be a digital information clearinghouse that provides “ready-to-use and customizable
[broadband]-based resources.”600 Such an effort could evaluate the quality and safety of
educational content to encourage utilization of appropriate and effective the material in
classrooms.601 This approach could make it easier for educators to sift through the vast
array of information online and more easily identify high-quality content. In doing so,
collaborators could leverage the expertise of existing organizations in order to provide
this information in more expeditiously. Organizations like Common Sense Media could
be a partner in these efforts. Potential partners focused on offering relevant information
about quality online content currently exist. The Federal Resources for Educational
Excellence, for example, is an online database that provides teaching and learning
resources from over thirty federal agencies.602 The U.S. Department of Education also
maintains an online library of education research and information through the
Education Resources Information Center.603 The FCC has also called upon several parts
of the federal government to pursue new policies in order to “expand digital content
and online learning systems.”604 Coordinating these many efforts could yield a comprehensive
clearinghouse that identifies useful resources from an array of public and private sources.

In addition, quality online educational content could flow from a wider embrace of
open course materials currently available on the Web. As previously discussed,
numerous organizations and universities are now providing schools, educators, and
individuals with free and open access to educational resources (e.g., MIT’s Open
Courseware). However, making available a comprehensive library of digital textbooks
remains one of the primary goals of forward-looking educators.605

To date, the print textbook industry has begun to offer free versions of some materials
online.606 California became a leading state in the effort to push more textbook online
when it announced its digital textbook initiative will not only reduce textbook costs, but
will also provide for more current and relevant educational content.607 New devices –
like Apple’s iPad or dedicated e-readers like Amazon’s Kindle – could spur more rapid
digitization of textbooks and could eventually create a new distribution model for the
industry.608 Indeed, several studies have argued that the unbundling of traditional
education content could drive down costs for students and educators and provide
access to only the content that these stakeholders need.609 Distributing unbundled
content is made much easier online and, in the textbook context, could be enhanced via
the implementation of an iTunes model, whereby consumers would be able to
download and use individual chapters rather than whole books. Having access to
individual bits of textbooks online could cut costs on the demand-side and could
encourage innovation in curriculum development across the continuum.610 Policymakers
could consider devising incentives to nudge textbook producers in this direction.611
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6.8 RECOMMENDATION #8

Support the nation’s pro-investment policy framework for
broadband in order to encourage continued innovation at the
network level and across the educational technology sector.

As discussed throughout this report, broadband has emerged as a vital medium for the
delivery of a growing universe of educational content. Even though pockets of
unserved areas remain, broadband is widely available and is being increasingly
adopted in schools and homes across the country. The current regulatory approach to
broadband and the ecosystem of services and applications that it has nurtured has been
decidedly pro-investment and pro-competition in nature.612 This approach has resulted
in an enormous amount of innovation that is impacting education at all levels. But for
robust broadband networks, cutting-edge educational tools and applications may not
have been developed. Going forward, stakeholders across the education sector –
including innovators of educational technology, educators, parents, and students – will
increasingly rely on the wide availability of advanced broadband network
infrastructure as the primary means of reliably delivering and consuming advanced
content and services aimed at enhancing the learning experience.

Efforts to tinker with or perhaps radically alter this dynamic could disrupt the many
organic gains realized across the ecosystem. As such, the FCC and other regulatory
entities should continue to play constructive roles in the oversight of the broadband
sector going forward. As previously discussed, the FCC has already adopted much-
needed changes in an effort to modernize the E-rate program and has released a
comprehensive strategy for enhancing an already vibrant broadband market. However,
at this point in the evolution of the broadband sector, when this technology is just
beginning to be integrated into segments like the education space, adopting new rules
that might impede or halt these organic gains should be resisted. Moreover, rather than
imposing a series of new regulations on this dynamic technology, policymakers and
regulators should take a holistic, forward-looking approach to broadband in an effort to
allow it to continue embedding itself in sectors that are greatly benefitting from this
unique technology. Otherwise, premature action could result in a series of unforeseen
consequences that might slow or halt the many innovative successes described
throughout this report.613

In order to preserve competition and innovation in the educational technology and
advanced communication sectors, the current regulatory approach to broadband should
not be altered at this point in time. Maintaining this approach is in the best interests of
students, educators, and the entire nation.



THE IMPACT OF BROADBAND ON EDUCATION

79

7. Conclusion

Education in the United States is at a critical turning point. Educators are under

significant pressure to enhance learning outcomes for a diverse and increasingly large
number of students. Moreover, students are not being adequately prepared for the 21st

century job market, which requires a unique set of critical thinking and technology
skills that are not being taught in a coordinated or comprehensive manner. On a more
fundamental level, traditional methods of education are being questioned as significant
numbers of students drop out of school and as overall student achievement flags. At
this critical juncture, broadband-enabled educational technologies are poised to
radically transform an antiquated paradigm, improve the quality of education
outcomes, and equip student with the skills needed to succeed in the global
marketplace.

Broadband is driving innovation across the education sector. Broadband-enabled tools
are allowing teachers to develop new methods of instruction that reach and engage
students in the increasing number of places where learning occurs – in school, at the
library, at home, on their cellphone, and in many other venues. Traditional approaches
to preparing and disseminating content are being upended by blogs, wikis, social
networks, and other such resources. These and other tools are enabling cost savings,
enhancing collection and analysis of student data, and otherwise increasing
accountability across the continuum. In the long-term, broadband will enable more
individualized learning experiences for students, enabling them to learn at their own
pace by using targeted content delivered to their computing device via a high-speed
Internet connection.

A robust, efficiently managed broadband infrastructure will allow these and many
more impacts to accrue in the near future. All stakeholders – schools, educators,
parents, and students – face a number of barriers to further adoption and utilization of
these technologies. However, organic efforts that have been nurtured and encouraged
by carefully calibrated government support have begun to show that these obstacles can
be overcome. As discussed throughout this report, these efforts have demonstrated
success in raising the awareness of the benefits of technological tools, providing
training, and encouraging collaboration to find targeted solutions aimed at overcoming
various impediments. In light of these promising trends, policymakers should continue
to finely attune their involvement and focus first and foremost on implementing
mechanisms to spur further adoption and utilization of broadband across the education
continuum.
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