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' The CEO Forum on Education and TerA:nnology o

" Founded in 1996, the CEO Forum on
~ Education & Technology is a unique four-

year partnership between business and . ’
education leaders who are committed to
assessing and monitoring progress toward

- integrating technology in America’s schools. N

- The CEO Forum hopes to ensure that the

-~ nation’s students will achleve hlgher acade-
- " mic standards and wrll be equrpped with the' ’
: skills they need to be contrlbutlng crtrzens ‘

'and productlve workers Inthe 215t century

The CEO Forum4Four Year Agenda '

Year 1: The School Technology and Readiness
R:f[)ort:_me Pillars to I‘rvgr&ss (October 1997)
The first report issued byl the CEO Forum
focused on the lmportancc of i mtcgmung ali
Lhe elemems of educauon te(.hnology, from
hardware and connectmtv to protessron.ll .

(lcvvlopmun and eoman

e STAR Chart, a selt—assessmem tool tor
» ‘ schools to gauge progrcss tow-ud mtc- '

graung lechnology to unpro»c cducauon .

. S’I‘aR Assessment a be

d mtcgrarmg

Lechnology in schools

* Year 2: Vl’ruféssiono’ib}i}éloprrlent.: A A:l;{"z'nk-’.‘ta.

i 'len Prmuples for Effective Professron.tl N

o Integ'ra lngl)zgrtal C,ontent (]une 2000)

’ rcpon offcrs a vision for drgrml lcammg and '

‘e- STaR Chart Update

.rcport foctmcd on Ldumuonal ouuomes 'md

"hmark met\sure e 'assessments, m Spnng 2001

Organrzmg Prrnclples

. » All students must graduate o
. with the technology skills_
« _ neededin today’s world

B('ttér Learning (Fchruarv 1999) This eyccond-

year report focused on educator professrom.l

de\elopment the found.mon for effective use .

s and tomorrows workplace o

of lcchnology in cducauon

'equlpped to use technoloéy o
as atool to achleve high
academlc standards. -

Dcwlopmcnt o
. STaR (‘h.m. Up(lalc :

_' STAR Asscssment Upclm. )

Year 3 The Power of ngztal 1 earmng

. educators.
tocuses on lhe actions that schools. rc.u.hcrs, - il

o All students must have equl
table access to technology.

students arrd parents inust take to intcgrate

digital content into the curriculum to create -

o The nation mustinvest ~~ °

in education technology

research and development.
. .o T PO T

the leztming enviromnents that develop 21st
ccntuxy skrlls ‘

. A \’rswn lor Drg‘lul Leammg

. l\;-.y‘Quesuons for Drgﬂal Lcarning_,

3
co,

,Year 4 Thc CI'.O l"orum will ulc*u.sc 1ts ﬁnal
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Letter from the CEO Forum

Technology has fundamentally changed the way
we live and work. Now we need to apply tech-
nology’s powerful tools to change the way our
students, of every age, learn.

Since we published our last report,
Professional Development: A Link to Better
Learning in February 1999, and its companion
Teacher Preparation STaR Chart: A Self-Assessment
Tool for Colleges of Education in January 2000,
schools and districts have continued to make
remarkable progress acquiring hardware,
establishing connectivity and ensuring that
teachers receive technology training.
However, as technology transforms the global
digital economy, schools lag behind in the
true integration of the vast resources technol-
ogy makes available. While a majority of
teachers now utilize technology to help per-
form administrative functions, only 33 per-
cent of K-12 teachers say that they feel "very
well prepared” or “well prepared” to integrate
high-quality digital content into instruction.'

The CEO Forum planned to address each
of the “Four Pillars” that the Clinton/Gore
Administration defined in its vision for improv-
ing education through the use of technology in
America’s schools. These four pillars are 1)
hardware; 2) connectivity; 3) software; and 4)
professional development.® In year one, the
CEO Forum tackled the issue of hardware
and connectivity. In year two, the CEO
Forum offered recommendations for effective
professional development.

The CEO Forum originally intended to
focus this report solely on digital content.

However, as we explored the exciting opportu-

Fduyller. Chairman and CEQ
Discovery Communications, Inc.
(Year 3 Co-Chair)

nities for education in the digital age, we
determined that addressing digital content
separately would not help schools take full
advantage of the tremendous resources
offered by technology. The CEO Forum
strongly believes that the key to creating the
best possible educational environments in the
21st century is the seamless integration of
technology, connectivity, content and people
throughout the curriculum. We define this
integrated approach as digital learning.
We urge schools to make the necessary
commitments and adjustments to transform
themselves into digital learning environments.
This report provides:
¢ an overall vision for digital learning;
¢ adescription of the power and potential
of digital leaming;

¢ acall to continue to make the necessary
adjustments in processes, teaching and
learning to ensure schools and districts
implement digital learning,

* steps to ensure greater success in integrating
digital content effectively; and

" e recommendations we believe are critical

regarding digital content.

We hope this report paints a compelling pic-
ture of the expansive possibilities created by digi-
tal learning. We also hope it provides practical
guidelines and tools educators can put to work
in their schools to realize the full benefits of the
technology infrastructure now in place. And
finally, we hope it prompts decisive action to
ensure that digital content is integrated into
instruction to promote the engaging digital learn-
ing environnents that develop 21st century skills.

Lre %w‘

Anne L. Bryant

Executive Directon

National School Boards Association
(Year 1 and Year 3 Co-Chair)

Year 3 STaR Report




of molecules or history students to accass artifacts from the CivikWar.”
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Veteran teacher Ms. Perez-Drake opened her f rst week of classes in November

with the usual toprc bugs —but her applrcatron of drgrtal tools and content

made th|s years exploratlon of the insect world anythrng but ordrnary

With the help ofthe Internet, students

embarked on a vrrtual field trip to
a Natural Hlstory Museum three
thousand miles away"After tounng
exhlblts, students mtervrewed and

questloned experts and curators via
two-way video conferencmg As
students broke mto teams to study

specrf‘ ic specres, Ms. Perez-Drake
gurded and managed their mdlvldual

' research and learnmg plans.

One group of students narrowed

'thelr |nvest|gat|on to ants. Unllke the

“Technology fac|litates students in explorations
that can invigorate in-depth analytical thinking,

inspire creativity, stimulate curiosity and
develop skills of innovation. Our challenge is

'these students used an" ni

hundreds of Ms. Perez Drake s stu-
dents over the years who snmply drew

_plctures to memorize ant anatomy,

srmulator. W|th this tool thevstudents
created a three d|menSIonal movmg
ant model. When they forgot to
include all the limbs, their creatlon
hobbled |erk|ly This humorously rein-
forced basrc facts about movement

_and structure In the f‘eld members of

the team carrred hand held personal
d|g|tal a55|stants to record and send

“Technology allowed me to connect with people
throughout the world. The people and informa-
tion technology made available heightened my

-interest in politics and economics and gave me a

to integrate its _reach into all curriculums and deeper understandmg of Latin Amenca Learning

to deliver its global opoortunities to all learners.  from others has been powerful and teaching oth-
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Its beauty will be found in the powerful
development of remarkable authentic learning
achievements, innovative demonstrated under-
standing of curricular content and lntellectual
vigor i in lifelong learners.

—Florence McGinn, high school English teacher
and Commissioner, Web-based Education

Commission

'BEST GOPY AVAILABLE

' ers has shown me countless new possibilities.”

- David Mericle, high school student,
creator of a web site dedicated to Latin
Amerlcan hlstory and culture. http /!
l:brary advanced org/18355, and founder

ofa non-prof‘z student exchange, www.seca.org.

Year 3 STaR Report
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data regarding the population, habi-
tat, soil quality and moisture levels
instantaneously via their wireless con-
nection to the Internet. The four col-
laborators back at school built and
organized their findings into a data-
base. This gave a baseline to compare
and analyze their findings against
those from other parts of the world.
As the group searched for a more
original way to report on the ants’
activities, Ms. Perez-Drake helped
them contact a camera operator from
the local TV-station by e-mail. This
expert gave the students tips on how
to record a twenty-four hour period
with a video camera and then acceler-
ate their images into time-lapsed

R N

“Digital learning can help us reach across the
nation and tap into the vast educational
resources this country offers. The dynamic

learning environment created with new tools

“and digital resources will give hope and

encouragement to our students so that all chil-

‘dren can benefit from technology and achieve

at the highest levels possrble

—Clarice Chambers, local school board member

in Pennsylvania

'BEST COPY AVAILABLE
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footage with video editing software..-
The entire class voted to include this
video clip and report on their insect
web page and to share their profiles
with students in China. E-mail corre-
spondence with China turned up not
only surprising information about the -
different kinds of red ants that live in
China, but also the respect Chinese
culture accords the cricket. As the
students were preparing to delve into -
myths and legends, they elected to
combine the two subjects. Ms. Perez-
Drake coached the students on the cre-
ation of a site that profiled the different
insects and included students’ versions
of myths, tall tales and legends sup-
ported by video and audio recordings.

“Shifting to digital learning is critical to the.
success of education inAmerica. Not only does: .

it allow for relevant, innovative approaches that -

open new worlds of learning, but it will ensure 8
that today’s children can be productrve mem-

bers of tomorrow’s workforce.”"

—John Hendricks, Founder, Chairrnén and CEQ

Discovery Communications, inc.

Lir :
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Digital content and tools invigorate  addition to making the learning
the same topic Ms. Perez-Drake’s stu-  process more engaging, digital learning

dents have explored for decades in develops the skills students will need
traditional textbooks, transforming to succeed in the 21st century. Digital
the learning process in progressive learning creates exciting new opportu-

new ways. This is fourth grade educa- nities in education and also challenges

tion in the 21st century. the education community to develbp.i
Digital learning is the educational new procésses and methodolog\i__‘é‘s for -
approach that integrates technology, teaching and learning.
connectivity, content and human Building on the foregoing obserya-
resources. Creative, committed teach- tions, the message of this report is
ers like Ms. Perez-Drake embrace quite simple: the CEO Forum encour;
digital learning to help students ages schools, school districts, busi-. "
achieve core educational objectives. ness leaders, community members,“ |

These student-centered projects create  teachers and parents to commit to the
innovative learning environments that adjustments and changes necessary
encourage self-direction, investigation,  to provide every student with the

collaboration and problem-solving. In  advantages of digital learning.

o “The biggest challenge is getting everyone to "School boards are focusing a great deal of
stop seeing technology as one more thing they attention on technology and finding ways for

need to add on, an adjunct rather than a part of administrators, teachers and studentsto make

the learning process. Technology is successful the best use of digital learning resougéeé to.
when it's used to male teaching and learning imprdve student performance. if atl cﬁii&.ré(n ;
more constructive, more interactive —basically are to succeed in the 21st century, s;h’ools must
when it gives students broader horizons." take the right steps to create and sdstaih‘ diéi'tabl

L , L learning environments.”
— Jeff Homey, Technology Integration Specialist g m

—Anne Bryant, executive director. National

School Beards Association

SEST COPY AVAILABLE e
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Section |l

The Power
of Digital Learning

The continued success and quality of American public education depends on
our collective ability to close the gap between technology’s mere presence and
its effective integration into the curriculum to enhance student performance
and deliver the skills necessary for the 21st century. The CEO Forum believes

the solution begins with what we term digital learning.

The Need For Digital Learning

There is consensus among business leaders,
educators, policymakers and parents that our
current traditional practices are not delivering
the skills our students will need to thrive in the
21st century. As part of our efforts at school
reform, we should apply technology's’ resources
to develop the full acadernic abilities of all our
students. The CEO Forum believes that only
through the integrated approach of digital
learning will our nation’s schools, each operat-
ing under distinctive circumstances, opportuni-
ties and constraints, fully utilize technology in
all its forms to promote student achievement
and develop the essential skills.

We must make the necessary adjustments and
shifis to ensure that our schools become digital
learning environments. Adopting this integrated
approach addresses the problems facing schools
and can improve student performance. Today, a
record 95 percent of schools and 72 percent of
classrooms are connected to the Internet!
However, while 86 percent of teachers report

using the Internet in teaching for e-mail and

Year 3 STaR Report
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The Power and Potential
of Digital Learning

Digital learning is the educational
approach that integrates technology, con-
nectivity, content and human resources.

When implemented correctly, it builds on

the unique, dynamic characteristics of dig- finding curricular materials,’ only 66 percent of
ital content to create productive and teachers use the Internet to enhance classroom
engaging learning environments. instruction. Additionally, only 30 percent lever-

i age the Internet for student research, only 27

Digifa[ Content ca nh bhe percent use it to solve problems or analyze data

and a meager 16 percent employ these tools for

Randomly accessed lesson planning®

Relevant, up-to-date and authentic In short, we have placed so much focus on

E many levels
xplored on many leve hardware, connectivity and rudimentary tech-
Interactive and engaging .
nology skills that our schools and students have
Manipulatable
not yet begun to realize the full potential of
Instantaneous -
) digital learning, We have also tended to discuss
Creative
R P these components separately, when they must

Learning becomes be seamlessly integrated to be most effective.

Therefore, we must redouble our efforts to

mpromead proiéct centered 6‘ integrate digital content into the curriculum in
Student centered ( order to ensure we apply these powerful tools
Collaborative in the creative ways that enhance student
Customized iR learning.
Communicative - - We recognize that our etforts to promote
Productive e | digital learning exist in an educational climate
Lifelong at a"th!’!i?' from anywhere - in which school systems and teachers are by

necessity focusing on accountability structures.

21;‘; Cent_ury Skills For both school systems and teachers this

complicates the ability to implement digital

Demonstrate technological literacy

Communicate using variety of media learning. However, digital learning is critical if

Access and exchange information we are dedicated to preparing students with
Compile, organ‘iz»e"and.é_ynthesize the necessary technology and critical thinking
Draw conclusioﬁs and make generalizations skills. We must extend accountability to the
Know content and locate information digital environment and link digital content
Become self—dir__gcﬁed lea'rners _ and learning processes to student perfor-
Collaborate gn&i”oope;aﬁé’in teams mance standards.

Interact in ethical ways ] BEST COPY AVAILABLE

Year 3 STaR Report
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Digital Learning:
Students Access
Resources Anytime,
Anywhere

Dramatic resuits emerged in
Hiawassee, a rural community
in the North Georgia mountains,
when every student and teacher
received a wireless, networked
laptop. The initiative included
round-the-clock access to

online curriculum content,
teacher, student and family
training, high-speed connectivi-
ty in school, dial-up access from
home and reliable technical
support. Not only have student
test scores improved but the
system has encouraged lifelong
learners, enrollment in adult
education classes has Increased
by 24%, and G.E.D. completions
have risen by 71%.

For more information on
one-to-one e-learning, visit
www.netschools.net.

The Power and Potential

of Digital Learning

Digital learning is the educational approach
that integrates technology, connectivity, con-
tent and people. When implemented correctly,
digital learning builds on the unique, dynarnic
characteristics of digital content to foster pro-
ductive and engaging learning. This in turn
both supports and promotes the essential skills
students will need in education, life and work

in tomorrow's world.

- Digital Content is Essential

to Digital Learning

When integrated effectively into the curricu-
lum by skilled teachers, digital content enables
students to seek and manipulate digital infor-
mation in collaborative, creative and engaging
ways that make digital learning possihle. In a
digital learning environtnent, just as in a tradi-
tional learning environment, content is any-
thing used to teach or learn. It includes text-
books, filins and worksheets but can also be a
blucberry pie cut into pieces to illustrate frac-
tions or baking soda and vinegar to explain
the properties of a gas. Digital content is not
just computer-based. It includes video on
demand, software, CD-ROMs, web sites, e-mail,
on-line learning management systems, com-
puter simulations, streamed discussions, data
files, databases and audio. When applied

appropriately by teachers and students in a

Year 3 STaR Report

productive, project<entered learning environ-

ment, digital content makes a vast reservoir of

information, ideas, resources and experts

accessible at any time. The strength of the dig-

ital content in education stems from its

dynamic characteristics that allow students to

both locate and construct information. Digital

content can be:

¢ Randomly accessed. The limitations of time,
location, delivery and presentation no
longer preclude students from accessing
high-quality information. Information is
transmitted, received, shared, organized and
stored using a variety of delivery platforms
and accessible through a range of devices.

¢ Relevant, up-to-date and authentic.
Educators and students can augment cur-
riculum with current, real-world informa-
tion. This reality-based investigation encour-
ages students to discover and understand
real world implications.

¢ Explored on many levels. The dynamic
nature of digital content allows teachers and
students to explore subjects according to
their needs, abilities and interests.

¢ Interactive and engaging. While traditional
forms of content furnish information, digital
content can stimulate and involve students.

¢ Manipulatable. Digital content can be evalu-
ated, revised and produced, which allows
students and teachers to apply information
in increasingly complex ways.

« Instantaneous. With optimal bandwidth,



O

ERIC

Aruitoxt provided by Eic:

information becomes immediately accessible
according to student and teacher needs.

¢ Creative. Digital content enables learners to
be active participants in the learning
process. Rather than passively accepting
information, students can direct and choose
their educational outcomes in new and
sophisticated ways. The productive character-
istics of digital content both inspire and

allow greater creativity.

Digital Learning Environments

The creative use of digital content allows teach-

ers and students to transforin the learning

environment into a more dynamic, demand-

ing, vibrant and interactive exchange. These

environimnents combine the best of traditional

learning with the unprecedented opportunities

created by technology. Once digital content is

integrated into curriculum. the learning

process becomnes:

¢ Problem and Project Centered. Less con-
cered with one right answer, problem and
project centered digital learning prepares stu-
dents to answer questions and support argu-
ments. When connected to real world infor-
mation, students and teachers become more
active in local and global community efforts.

¢ Student-centered. Students actively partici-
pate in defining their individual learning
objectives and the plan to achieve them.
Teachers take on the more sophisticated role

of facilitators, while remaining the corner-

stone of a student's learning team that also
includes the student, parent. peers and out-
side experts. By providing the frainework,
goals, guidance and advice teachers help
manage and encourage students as they pur-
sue their own learning.

Collaborative. Students engage in muiti-age,
interdisciplinary projects in teams within the
school or at a distance. Learning becomes an
interactive experience as teachers and stu-
dents access content, exchange ideas and
consult with experts at anytime from any-
where. As students pursue self-directed pro-
jects, teachers and students often exchange
roles so that students teach their teacher.
Communicative. Students, teachers and com-
munity members cominunicate and give
feedback through e-mail, videoconferences,
threaded discussions. bulletin boards, chat
rooms, file ransfer and even traditonal and
Internet-enabled voice telephony. Peer
review exercises and local and global com-
munity efforts provide guidance, interaction
and an increased sense of relevance and
accountability. In addition, this interaction
fosters a greater appreciation of various cul-
tural perspectives.

Customized. Digital learning conveys a new
capacity for tailoring information to meet
individual student needs, learning styles, and
abilities. Tools such as student infonmnation
systems and class management software can

facilitate data-driven decision-inaking that

Year 3 STaR Report
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Digital Learning:
Students are Engaged

In addition to reading the histo-
ry in textbooks, students inves-
tigating the impact of droughts
in sub-Saharan Africa develop
current, relevant knowledge.
They can:

* employ digital geography and
weather tools to examine the
effects of a drought on local
crops

o track patterns of rainfall

* simutate the effects of erosion
with a software-modeling tool

o chronicle population shifts

o capture target information on
random access video

 formulate and support
hypotheses about effects on
culture

* document their own conctiu-
slons about events

¢ produce stories about long-
term ramifications




. 21st Century Skills

The international Society for Technoiogy in Educavtiéi"‘nA(ISTE) http://cnets.iste.org offers a new

set of standards that should be mastered in digital lea':rning environments in order to prepare

students with the skills they will need in the 21st Century. The ISTE Standards are included in

Digital Learning:
Students become
Content Producers

A group of students from
Queens, NY created Yo! It's Time
For Braces to inform and allay
fears about orthodontic braces.
On their web site they:

« gathered and offered advice,
information and pictures from
20 orthodontists and other
specialists

* Interviewed an oral surgeon

» wrote a personal journal of
one of the group’s experience
with braces

* designed an orlginal cartoon
story

» researched and described
historicai background

* provided personal hygiene
product recommendations,
recipes and links to related
sites

* translated the survey and
glossary into Russlan

» encouraged chlildren to write
about their own experiences
with braces

This site won a medal at the
Thinkquest Junior Awards and
became a health education finai-
Ist in the Globai International
Infrastructure Awards, along
with the Mayo Clinic.

For more information visit,

http:/ /www.thinkquest.org

ERIC
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appendix D. Some of the skills developed by these standards are:

Thve.ability to be_proﬁcient ir_I the use of technology;
Theiabillity to commt‘iﬁéc‘a‘t.e" ihfbbrr‘hait.iq; _aﬁé udeas u:.ys_m‘g’ a 'va'"ri;é&‘of‘me'dia and fo'll"i:n:ét .
The ability to access, exchange, compile, organizé, aha‘.ly'z.e énd synthesize informaﬁdn;

The ability to draw conclusions and make generalizations based on information gathered;
The ability to know content ‘and be able to locate additional information as needed;

The ability to evaluate information and sources;

The ability to construct, produce and publish models, content and other creative works; ~

The ability to become self-directed learners;

The ability to collaborate and cooperate in team efforts;
The ability to solve problems and make informed decisions; and

The ability to interact with others in ethical and appropriate ways.

e N

supports individual student needs. A greater
range of content allows teachers to capture
target information through random access
video’ and meld modules from various
courses, so that learning becomes more
dynamic and responsive.

¢ Productive. Innovative projects and digital
tools encourage students and teachers to
become content producers. Consequently,
the quality of projects is elevated as students
and teachers connect and reccive feedback

from the wider local and global community.

Year 3 STaR Report
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Teachers and students also face an increased
responsibility to be aware of and respect
copyright and trademark laws in a digital
environment.

Lifelong at anytime, from anywhere.

With wiveless connections and distance
learning, the artificial boundaries that
often confine education fade in a digital
environment. Students of every age and
ability leverage communication technology,
information resources, and people, close-by

or at a distance.
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Of the 54 jobs expected to experience the most significant

growth between now and 2005, only eight do not require

technological fluency.

Digital Learning Develops
21st Century Skills
Not only does digital learning make education
more engaging and relevant, but it also devel-
ops the skills necessary for students to succeed
in life and eventually work. Digital learning
does not change the fundamental purposes ot
education. However, in the rapidly evolving
global digital economy, the shifting objectives
of society and needs of students demand a cor-
responding adaptation of our education envi-
ronments.! In the digital economy, technology
dramatically alters the options for inquiry,
analysis and expression. Today, the ability to
find information quickly and efficiently, manip-
ulate it and apply it to solve problems and
inform decisions has become a primary asset.”
The ability to learn, even for an organization,
is a precursor to success.” Traditional educa-
tional environments and methods do not
prepare students with the necessary skills
to thrive in today's society, nor do they train
them to prosper in tomorrow’s workplace."
For almost a decade, national attention
has focused on a new set of skills necessary to
prepare students for life and work in a world
moving from the industrial age to the digital
age. The necessary knowledge identified by the
United States Secretary of Labor’s Commission
on Achieving Necessary Skills (SCANS)
includes five workplace competencies and a
three-part foundation of skills and personal

qualities necessary for solid job performance.

—U.S. Department of Labor

These competencies are: the ability to use
resources productively, master interpersonal
skills, locate and manipulate information,-
understand systems thinking and operate tech-
nologies. According to SCANS, the foundation
for these competencies rests with basic skills
including reading, writing, and mathernatics as
well as the ability to think creatively, make deci-
sions, solve problems and know how to learn.”
In the digital age, students will need to navi-
gate technology's tools, which may mean know-
ing how to build HTML pages or being able to
conduct a dialogue via two-way video confer-
encing, in order to take advantage of technolo-
gy's opportunities. And, in a society, in which
they will be barraged by digital images. stu-
dents will need to develop multimedia literacy
in order to understand the nuances of technol-
ogy and form their own conclusions. Digital
learning gives students a firm foundation in

all these essential skills.

Shifting to Digital

Learning Environments _

The CEO Forum strongly believes that the
integrated approach of digital learning is
essential if we are dedicated to inspiring stu-
dents to be lifelong learners and to preparing
them for life and work. But in order to achieve
digital learming, school districts and schools
mnust increase their commitment and make
the necessary readjustments to truly integrate

digital content into the learning process.

Year 3 STaR Report

Digital Learning:
Teachers and Students
Assume New Roles

Far from automating learning,
when an art teacher embraced
digital content for a multimedia
collage project, the teacher
assumed a more complex role.
The teacher:

¢ corresponded with other art
teachers to develop an
engaging lesson plan, define
research goals and test
framework

* linked students to a digital
library of museums and fine art
collections all over the world

¢ assembled and facilitated a
panel of curators and experts
to be interviewed by students
via two-way video

¢ coached students on explor-
ing other avenues for
research and on refining
artistic techniques

« published student work and
reviews on the school web site

LRIC
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Digital Learning:
Students Develop
Multimedla Literacy

In a Tacoma, Washington
school's television studio, stu-
dents collaborate to produce
video segments. Students
become the writers, producers,
editors, directors, and set and
graphic designers. Employing
computers, digital cameras,
video recorders and editing
software, production teams
create visual stories.

A team that produced a 20-
minute segment on the local
Humane Society learned hands-
on lessons about building a
compelling narrative and main-
taining journalistic objectivity.
When the segment was broad-
cast on the school system,
students received valuable
feedback from other teachers
and peers. And, having created
their own documentary,
students now view media
images more critically.

To learn more about Tacoma
School District’s video studio,
call 253-571-1500.

For more information about
desktop movies, visit
http://apple.com/education

Q
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Cycles of Technology Integration

Planning, Investigation
and Experimentation

Schools go through an initial stage of plan-
ning and experimenting in which a few
educators begin using technology in new

ways and become tec'hnology_proponeh'ts.

Once the school or district is convinced of

the vaiue of educational technology, initial

investments are made to bring technology

into the schoot.

As educators become incréasingly ::.:omf-‘.
fortable with technoloigy‘vén'd its 'ﬁot‘g_h'ti‘él,
they expand the scope of activities tvll_z:it
utilize technology. Schools must réééiust
investments, expectations, and teaching
methods to take advantage of the expan-

sive resources technology_makes.avéilable

to improve performance and achieve

concrete educational objectives

The Emergence of New Work
and Organizational Models

T
Technology becorﬁes an esSéntial tool for
students and educators. it éllovés"fthe flexi:
bility to create new forms of collaboré;ive
and inquiry-based learning and, at'gﬁe g#me

time, improves academic performance.
e . A v
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Models from the Business Community
As in corporate America, there are distinct
cycles for the integration of technology into
education. Corporate researchers have defined
a four-stage cycle of technology integration,”
which the CEO Forum recast to apply to the
educational environment. As a result of our
continued progress, most schools have reached
the readjustment phase, a critical juncture
when educators begin to expand the scope of
_activities in order to maximize the benefits of

technology.

Readjustment: Expanding the

Scope of Technology Integration

In this stage, schools must regularly adjust
their investments, expectations and teaching
methods to include the expansive resources
technology makes available to improve
student performance.

The CEO Forum urges schools to look
closely at their organizational structures and
processes to ensure that they are making the
changes and adjustments necessary to support
and promote digital learning. Schools may
need to reexamine and reorganize their
structures and incentives to ensure that their

processes and teaching methods support their
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“One of the enduring difficulties about technology and education

is that a lot of people think about the technology first and

the education later” —Dr. Martha Stone Wiske, Education

Technology Center, Harvard Graduate School of Education

educational goals and objectives. Our educa-
tional standards must be extended to the digi-
tal environmnent. And our schools and teachers
must be empowered to expand the scope of
technology in teaching and learning.

There are certain preconditions that must
exist before a school can embrace digital lcarn-
ing. First, a school must have adequate techno-
logical infrastructure and must commit to the
vision of digital learning. Next, the school and
district must continue to offer professional
development that supports the integration of
digital content into the curriculum and must
develop a comprehensive plan for integrating

digital content.

Critical Importance

of Professional Development
Professional development, the subject of the
CEO Forum's year two report, remains a key
issue to creating digital learning environments.
Specifically, professional development that
guides teachers on the effective integration of
digital content and tools rather than just offer-
ing technical know-how proves particularly
successful. Of teachers who received 11 or
more hours of aaining on integrating digital
content and tools in the previous year, 48 per-
cent say they rely on software and the Internet

to a “very great” or “moderate” extent. That is

ERIC
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almost double the percentage of teachers who
did not receive training on integrating digital
content." Schools and districts should ensure

that their professional development truly

supports their digital learning goals.

Integrating Digital Content

A crucial component to achieving digital learn-
ing will be increasing the integration of digital
content to ensure that it is included in the cur-
riculum and available in the classroom. When
applied by skilled teachers with clear education-
al objectives, dynamic digital content allows
the increased levels of exploration and inquiry
that make digital learning possible. We belicve
Section Three: Integrating Digital Content will
help guide schools toward the formation of a
comprehensive digital content plan.

We cannot afford to be complacent. The
CEO Forum urges schools, districts, parents,
teachers, business leaders and the larger com-
munity to partner and make the necessary
adaptations to ensure that our children veceive

the full benefits of educational technology.

Year 3 STaR Report
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Digital Learning:
Teachers Target Actlvities
to Student Needs

Teachers can create multiple
pathways to the same informa-
tion so students can access and
assimilate knowledge in the
way that works best for them.
A student who learns best
through visual stimulus might
learn a math concept through a
simulation while a student with
strengths in reading compre-
hension might learn the same
math concept through a serles
of word problems.
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Section Il

Digital Content

Digital content is the
digitized multimedia
material that calls upon
students to seek and
manipulate information

in the collaborative, cre-
ative and engaging ways
that make digital learning
possible. it includes video
on demand, software, CD-
ROMs, web sites, e-mail,
on-line learning manage-
ment systems, computer
simulations, streamed
discussions, data files,
databases and audio.
Digital content is critical
to digital learning
because it can be:

* Relevant, up to date and
authentic

* Explored on many levels
* Manipulatable

¢ nstantaneous

* Creative

Integrating

Digital Content

In year one, the CEO Forum addressed the
critical issue of hardware and connectivity. In
year two, we offered recommendations for
effective professional development that sup-
ports the integration of technology. But our
national investment in education technology
cannot stop with hardware, connections and
professional development. Technology must
be applied in ways that help students learn.”
The CEO Forum believes that to create
the digital learning environments that develop
21st century skills, schools must integrate

* digital content into the curriculum to promote

student learning.

Schools and school districts need to adopt
strategies to recognize the breadth of digital
content and to integrate digital content into
the curriculum so that it is widely used and
available in the classrooms. If used effectively,
digital content creates unique opportunities to
achieve educational objectives and produce
the dynamic, learner-centered and productive
learning environments that support the
development of 21st century skills.

Initial research indicates that when correctly
applied, technology can have a positive cffect

on student learning, particularly in honing

Year 3 STaR Report
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higher order thinking skills. However, it is
demonstrated to be less effective if the educa-
tional objectives or the educational outcome
of the technology use are not clear."

The CEO Forum believes that schools and
districts will need an overarching plan that inte-
grates digital content within the curriculum to
support educational objectives and improve sw-

dent performance.

Once schools and districts commit to the vision
of digital learning, the CEO Forum offers three
steps to help ensure greater success in integrat-
ing digital content.

Steps

1. ldentlfy Educational Goals and Link
Digitai Content to Those Objectives

2. Select the Student Outcomes and
Performance Standards That Wiil Be
Achleved by Digital Content

3. Measure and Evaluate Outcomes Against
Standards and Adjust Accordingly



Identify Educational Goals and Link Digital Content to those Objectives Digital content offers

a powerful arsenal of tools to educators and students. However, technology is not a panacea and

can only improve and increase leaming when applied to meet specific educational goals and
objectives. Schools need to examine their educational goals and determine which ones will be support-
that cross disciplines and incorporate visual, problem-
easingly lend themselves to digital content. Of course,
educators have been meeting these goals with traditionai content for generations. However, digital con-

tent can now be incorporated to make learning more engaging, enticing and empowering andtoallow
sit their curriculum and integrate

ed by digital content. Educational objectives
solving and student-generated products incr

greater levels of inquiry and investigation. Schools will need to revi

digital content and tools to realize educational objectives.

L2

T T

Q

ERIC

Aruitoxt provided by Eic:

In order to integrate digital content, the CEO

Forum offers two additional recommendations:

Recommendations
1. Perform a Digital Content Inventory
2. Increase the Investment in Digital Content

Digital content must be integrated in order
to create engaging digital learnirig environ-
ments. But, the CEO Forum believes certain
conditions must exist before this can occur. An
institution must commit to a vision of digital
learning and must have a sufficient technologi-
cal infrastructure and the professional develop-
ment and processes to support the use of digi-
1al content. Building on this foundation, the
CEO Forum offers these steps to help schools
integrate digital content in the ways that help

students learn.
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1 Digital content and tools open a
whole new set of options and life
choices to the students of migrant
farmworker families. These stu-
dents face almost insurmountabie
barriers to education: struggling
with language difficulties, lacking
models of successful academic
achievement and —most critically—
relocating frequently, enrolling in as
many as Six schools a year. A group
of federally funded projects set an
educational objective of reducing
the almost 5o percent drop-out rate
and ensuring that migrant students
achleve high school graduation. In
Project ESTRELLA, high school
students based in the Rio Grande
Valley and Winter Garden areas of
Texas travel with laptops. Guidance
counselors design a course sched-
ule and students download lessons
from an Internet server. Students
sign-on at migrant housing sites,
libraries, or migrant summer schoot
locations. Project staff and teachers
stay in touch with students on-line.
Families commit to substantial
involvement, which encourages
parents to get to know teachers, to
advocate for their children and to
bulld support for students staying
in school. As an additional out-
come, the access to technology
builds skills and offers options to
family and siblings as well. Initial
results have shown increased high
school graduation. For more infor-
mation visit www.estrella.org.
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1 Distance leaming enables every
student to gain access to the high-
est-quality education and can poten-
tially elevate our national education
performance standards. Options for
motivated and able students are no
longer limited by geographical isola-
tion or lack of resources in individual
schools. Virtual high schools in
Florida, Maryland and Concord,
Massachusetts provide individual-
ized instruction that overcomes
scheduling conflicts and teacher
shortages. Florida offers a compre-
hensive virtual high school curricu-
ium, while Maryland’s Virtual High
School of Science and Mathematics
extends a cutting-edge, collabora-
tive science and math curriculum to
existing schools. In the Maryland
model, the consortium of schools
benefit from research models and
processes that would be too costly
for any one school to incorporate,
thereby substantially improving the
quality of education and investiga-
tion for all. All of these efforts
extend highly valued, high-quality
resources to students who otherwise
would not have access to them.
Distance learning both enhances the
quality of education and equalizes
opportunity. For a closer look at these
virtual schools, visit Florida Virtual
High School: http://www.fhs.net;
Maryland Virtual High School of
Mathematics and Sclence:
http://mvhs.mbhs.edu; and, Concord
Consortium, Concord, MA:

http:/ /www.concord.org.




Select the Student Qutcomes and Performance Standards
that will be Achieved by Digital Content Every state
determines its own educational standards and every

school system is required to implement curriculum to accom-

plish those standards. These curriculum standards and guide-

(ines apply to digital content as well. Without clear perfor-

mance outcomes and standards, even the best educational

goals will be difficult to measure and evaluate. Schools should '
scrutinize digital content to ensure they select content with
demonstrated performance gains.

"

1 Digitized video, Internet
resources, two-way video and
audlo, and electronic mail are all
tapped to construct and develop a
middle-school learning community
in Baltimore. The key ingredient is
an electronic template that enables
teachers to create online learning
modules. All the resources are
indexed according to topic and cor-
relate with state outcomes and
national content standards. Four
middle schools and four major part-
ners work with the University of
Maryland, Baltimore City Schools
and the SCANS 2000 Center (Johns
Hopkins) to share ideas and materi-
als. Maryland Electronic Learning
Community (MELC) is a true learn-
ing community. There is no central-
ized source of expertise —learning
reaches in all directions, to and
from every participant. For an
inside look at the MELC, visit
www.learn.umd.edu.
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1 There is a large number of corpo-
rate, government and foundation
grant-sponsored sites that provide
assistance with the daunting task of
linking digital tools to the curricu-
lum. A list of some of these
resources is included in Appendix C.
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2 The Kit & Kaboodle elementary
science curriculum boosts scores.
This innovative science curriculum
poses authentic scientific problems
to third, fourth and fifth grade stu-
dents and provides opportunities to
investigate solutions alongside real
world researchers. Students partici-
pate in exciting expeditions such as
touring space stations and discover-
ing the world of Antarctic penguins.
Teachers who used Kit & Kaboodle
as their daily sclence lesson saw a
10 percent gain in test scores.
Teachers who used the lessons spo-
radically received a more modest
4.5 percent gain. The lessons are
closely tied to state and national
curriculum requirements at each
grade level. For more information,
visit http://www.kitkaboodle.org.

2 Increasing numbers of students
experience difficulty learning to read.
Studies show that 38 percent of
fourth graders do not attain even a
basic level.” An in-depth assessment
of technology-based reading pro-
grams identified those that success-
fully improved reading skills.” One
program highlighted was the Little
Planet series. Little Planetis a
research-based literacy program for
K-3 classrooms that Integrates tech-
nology and literacy. The serles uses
animated video storles, combined
with computer software and instruc-
tlonal techniques, to develop reading
and writing skills. Students partici-
pate in individual, small group and
class exercises, and get the chance
to be authors themselves. As stu-
dents progress through the program,
Little Planet analyzes performance
and tailors reading activities to meet
their needs, for example, giving visu-
al learners more visually stimulating
exercises. What Little Planet does
most effectively is boost reading
comprehension, a particularly diffi-
cult area to target Improvement. Not
only is Little Planet successfully
teaching children how to read, it also
offers earty intervention to some
children incorrectly identified as
learning disabled. To learn more
about this reading program, visit
http:/ /www.littleplanet.com.




Measure and Evaluate Outcomes against Standards and
Adjust Accordingly Once schools have integrated digital
content into the curriculum, they should expect to mea-

sure and evaluate outcomes and to make adjustments, just

as they would with non-digital material and techniques.
Schools need to utilize clear standards, benchmarking and

regular data-driven evaluations of educational improvements

to evaluate performance and target areas for improvement

and readjustment.

= T
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3 When Virginia determined it was
not achieving the desired student
outcomes after a $200 million
Investment in educatlon technolo-
gy, poticymakers suspended all
funding in 1998 to perform a study
to understand why. Virglnia found
that it had installed the necessary
hardware, met connectivity goals,
and even developed the necessary
basic technology literacy skills in
teachers and students. However,
the technology was not being used
to improve student leaming. The
curmriculum had not been adjusted
to integrate digital content in ways
that inspired more creative, authen-
tic and engaging teaching and
learning. After this analysis,
Virginia redirected its educational
goals and created clear standards
and outcomes. While Virginia seeks
to make teachers and students
more sophisticated users of tech-
nology, Virginia's educators are no
longer using technology for tech-
nology's sake. Quantifiable results
of this new direction are not yet
avallable. Virginia now has clear
standards to employ technology to
meet the core mission of its
schools: the achieving of learning
and mastery of academic subject
matter and skills. To learn more
about Virginia’s technology efforts,
visit http://www.pen.k12.va.us.

3 West Virginia invested in a com-
prehensive longitudinal study to
determine the effectiveness of a 10-
year basic technology skills effort.
As a result, West Virginia developed
an Integrated approach to employ
the Internet to improve student
Instruction. A team of 48 teachers
from a diverse regional and demo-
graphic cross-section of the state

_ are partnering with a team from the

West Virginia Department of
Education to develop curricula in
math, sclence, language arts and
soclal studies. Teams ensure that
each lesson meets the West Virginia
Instructional Goals and Objectives
and the West Virginia Process
Workplace Objectives. jurles strictly
evaluate lessons against these
goals and standards, and only jury-
approved lessons can be field test
ed and piloted. The goal is not only
to create a comprehensive body of
instruction but also to develop an
effective methodology for integrat-
ing the Internet into instruction. The
results are powerful. The 8S/CE
technology program that West
Virginia used for 10 years yielded an
11 percent gain In standardized test
scores for math, reading and lan-
guage. Additionally, West Virginia's
ranking in educational achievement
moved from 33rd to 17th best, com-
pared to all other states.” For more
information about West Virginia's
longitudinal study and juried curric-
ula, visit http://reinvent.k12.wv.us.
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3 Districts are also examining
and evaluating the outcomes of
their investments in technology.
Miami-Dade County, an enor-
mous urban system, invested
over $40 million in educationat
technology during the 1998-99
school year. To determine
whether these efforts are work-
ing, the Miami-Dade County
Public Schools and a consortium
of partners —~including the North
Central Reglonal Educational
Laboratory and the Florida
Educational Technology
Corporation — commissioned a
comprehensive study. Aithough
results are not yet available,
Miami-Dade has now published
an impressive set of goals and

standards. Dade County also pro-

vides an internet toolkit to sup-
port teachers who want to use
the Internet in their instructional
activities. For information about
Dade County’s technology initia-
tives, visit
http://dcps.dade.kiz.fl.us.
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3 The evaluation of our national
investment in educational technolo-
gy Is an evolving process. The
fourth CEO Forum report will focus
on outcomes and assessments of
our natlonal education technology '
efforts. We will search to answer
what positive educatlonal out-
comes can be driven and enabled
by technology; what the leading
indicators and measures of those
effects are; and how we can admin-
Ister these measures and make
decisions and modifications accord-
ingly. This report will be published
In Spring 2001.
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Key Recommendations
Regarding Digital Content

The CEO Forum offers two recommendations to help ensure greater's‘(tccess .

after schools and districts commit to the vision of digital lea'rn-i'ngﬂand tékg o

against those standards.

1 Recommendation: Perform
a Digital Content Inventory

In order to identfy ways w meet educational

. goals more cllectively and crmt.ivcly, schools
should exammc the sources and purposcs for

'content Cteaung a detailed. cross-l eterenccd

catalog that rccogmzcs the uses of digital con-
tent will identity curricular synergies and high-
light gaps where the invesunent in or use of
digitl content shoudd be increased. This does
not mean schools and teachers should count
the nuinber of digital materials; rather, schools
need to identify the existing dlgunl content
and ensure that everyone knows how to hnd
and ke advaniage of this material. Thcrcforc,
this inventory should identify the sources and
purposes of content, be indexed by subject,

grade and inter<lisciplinary applications, and
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but should also recogmze the dynam(c; mt.s‘mc

tlve and frecly avanlablc wcb rcsourcca that can

‘ hlghhght the ﬂcxtblhty of dlgltal cont.cnt.

should state the educational oh_]ecu and stu-

dent performance standards that t.hts content

,t-& .,(

" achieves. This should not be uolat:d to off- th<> '

A ,‘ N»x;u; g

'shelf video, suftware .md CD-kOM 3 Jinges

e,
-5"‘.%}’1:'.".' ”.

TR
be integrated into the curriculuin, This

inventory will also becowne t.hcpasls for deci-
sions about adding o the digital qontt:tlt )
resource base. Digital content..ts available in

many forms and can be applied to meet vari-
ous goals. These dcst.rxpuom of the typcs of

dlglml content, commumcauons and tool.s
BRI 1 o7

Organizing content into its \'anous forms .md
t.hcn indexing that content by subject, gndc
and standard is a critical step to pe_rfo_mnng ]

a digital content inventory.




Student Instructional Content'

Primary Sources::
Multimedia clips’
Streamed video. -
Museum collections
Library collections
Diaries
Letters
Government records
Speeches, etc:

Secondary sources
Textbooks '
Reference works
Data files
Periodicals
Three Dimensionalt Maps
Databases

Tools

Word Processing

Presentation

Web Page Designers
Calendars
Spreadsheets
Card Makers
Drawing ’

Chat rooms
Bulletin Boards
Two-way video Conferencing
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, Lesson Maker

| rolectSharIng
‘ Geographlcal lnformatlon Systems
" Dlgital Cameras

Teacher Preparation Materials
Units or lessons

Projects

Tutorials

Activities

Professional Training Modules

Student Products
Desktop movies
Projects

Art

Music

Drama
Collaborations

Special Interest
Contests

Games

Themes

Special Occasion
Awards

Layout and Design
Calculators
Search Engines

Pg{s?pa‘{ Dlgnal Assistants

Synchronous discussion
Web casts

Streaming media
Threaded discussions

Year 3 STaR Report

Dagltal Content:
A Snapshot

While a great deal ofdigital-}. N
content exists typically, most -
of it is either: o

« primarily developed, preﬁvén.t-
ed and delivered by a compas -
ny in a variety of formats, or -

« free on the intemet, created+.
by many different providers
(inciuding libraries, muse- -
ums, non-profits, corporate
partnerships, teachers, etc.),..
and requiring significant time:
and organization for teachers
to make effective use of it.
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Recommendation: Increase

Investment in Digital Content
We must increase the access to high quality
digital content to ensure that it is integrated
into the curriculum. The CEO Forum strongly
believes that 100 percent of instructional mate-
rials budgets should be available to purchase
the most appropriate content to meet educa-
tional objectives. To achieve digital learninyg,
school systemns must examine their purchascs
of content and the human resources required

to evaluate and eflectively integrate digital

' content into the cumculum

.,lﬁ-rw

The United States spcnds $6 8.bllhon annu- -

ally on mstrucuonal matcna]s"’ tor 50 mxllxon
students. Overall, 30 per Lclll, or 52 hllllon of
current curriculum naterials budgets are spem
on texthooks.” Towever, the remaining 70 per-
cent is not all heing spent on digital content,
In many cases. this number becontes u catch-all
for misccllaneous expenditwres, including sup-
plies, films, maps and records. Itisalso often
used to purchase materials prowdcd through
grant funding vather than texthook dollar allo-
cations. School systems will better meet their
own educational outcomes by exaniining the
financial tnodel for all of technology—hard-
ware, conncmvuy. protcsuonal development
and digital content—in ordcr to achicve the
vision of digital learning.

Student learning is enhanced by digital con-
tent when it is applicd in innovative ways to

meet cleur educational objectives. Although
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to othcr sites .md rcsources an
-’ ncct those mxmcdmwly w0 thc st dards and stu-

dcm outcornes these pmJeClS support. The CFO -
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cuough time to identify nppropnatc aon ésof ©

digital content to fit their needs. “Addinonally,

content into instruction®* deter tcachers from

u'ansformmg their classrooms uwd dlgun.l

. -‘}"‘ £’N-}6h o

«»‘f A%

.

2% A
The cffccu\c mtcgmuon of dlgual comem

into curriculum requires investment and

R

sharcd xcqpoxmblhtv among all ofthc smke- o

_whether they should purcha.sc more d.lgual

content rather than generally expecung.

most of it to be free. We cannot cxpe‘ th.n e

v

teachers will «ynthcmc the | frccly avmlablc
digital content and individually rccrcatc all
of the work that textbook compamcs hnvc
traditionally done to develop fullkblown cur-

riculum units, goals, activities and assess-




The CEO Forum strongly believes that 100 percent of instructional

materials budgets should be available to purchase the

most appropriate content to meet educational objectives.

ment. While incorporating the ingenuity and
creativity of individual teachers, schools and
schoot systems mugt‘:ii.;o procure organized
digital content that suppm ts their cwricu-
lum guidelines and ‘'standards. Additionally,
schools and school systems should purchase
up-to-date digital content that can be applicd
on a variety of platfonns.

2 Companies that produce content must col-
laboratc nore with icachers and schoal sys-
tems to build 'md mud\fv cxxsmxg product
that mcorpontes the crcatmtv of teachers
and the asscssmcm of what works for stu-
dents and is appropn.tu: for d1tfcrem Jearn-
ing levi cls. The cdumnonal communm must
push the content indusuy harder to provide
high-quality materials.

3 Companies that produce content should
strive to have uil content avaitable in digital
formats when appropriate, so that it can be

directly :lcccssed and manipulawd by teach-

ers and sludcnu _ _
4 Siates and school systems must px owdc
the human rcsoutjcc of curriculumn specialists
and/or teachers to evaluate and integrate
digital content into the curriculum. State
and school systcms'n.x'ust also facilitate the
investment of profwnoml deve lopment
funds. When t.chools px{)ducc content,
whether alone or in partnership with protit
or non-profit cntities, schools should work to
make this content and an); accompanying

best practices in teaching and learning
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innovative Approaches to ,
Content Allocation R

broadly available and shared withih districts,

states and the global and Ioc'll commumly
Many school systems are taklng
innovative approaches to their
content funds. allocatlon in 1990. )
Texas, after determining that tradi- -
tional forms of content werenot
meeting all of the educattonal
abjectives, made a groundbreak-
ing decision to open textbook bud-
gets to digital content, in 1998-99,
only 9 percent of the total instruc-
tional materiats budget was spent
on textbooks.” Across the country,
many small school systems con- |
"cerned about meetlng f)erfor T T
mance standards areJmaldng sig-
_Nificant mcreases In thelr purchase y
of d!gltal contgﬁmme. suchas’
Unlon County, ™ are aTlocatlng
100 percent of thelr cumnt o
Instructional materlats budgets to

digital content.™
materials [oschools. o

5 Government should cununue to dlgum:

and make available the vast lode of public
domain information that is valuabie to stu-
dents, researchers and all citizens. Actons
that capitalize on the numerous governiment-
funded research programs that have pro-
duced quality content could hclb dissemi-
nate both the matcrials and information
) AbOUl the malcruls more cﬂectxvcly

Govcmmcnt should also cmmmc and define

Cop)'flghl lSSuCS and ’lppmpnal.c para.m(‘lcrs
2T

. S rEaT :
i for mampul.\uon in dxc (hgxtal envuronmcm.
In aomc ca.scs, commcmal adaptanon or '

dnsmbuuon of the mau:nals will spccd thc

6 Business, community members and par-
ents must support educators and students in
the quest for digital leaning by educating
ALhc pubhc on the crugial nature of digital

: coment as t.he basis for a 21st Century educ-

non Wc must all rccvalu:nc cntxcnchcd

nouons lhat textbooks are the oniy Iggm-
'matc source of instructional content.
Digital icarning offers great power and potential

for education. Therefore, in order to increase the

return on our nauonal mvcstmcnt m cducauon o

l.echnology,.\.Nc must go further llnn computers,
connectivity and professional development.

We must take the final steps to ensurc that our
schools become true digital learning environ-

ments by investing adequately in digital content.
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Section IV

2 A Tool for Self Assessment:
Key Questions for Digital Learning

Developing a Digital Learning Environment Linking Digital Content to
Educational Goals
The CEO Forum offers these questions to help schools 1. Has your school identified the educational
als that will be met by digital content?
and districts assess their progress and highlight 8 wifl be met by digltat conten
2.1s there a system to help teachers find,

areas for improvement in integrating digital content evaluate and test digital content and link
. . . that content to the curriculum?

and developing digital learning environments.

3.Do teachers have the authority and time

to test and implement new teaching tools

Identifying Educational Goals and practices?
1. Has your school or community defineda  4.Are class times long enough to foster
’ set of 21st century skills that includes in-depth, collaborative projects?

technological know-how, information 5.How are students expected to obtain
literacy and problem solving, communica- information, i.e., from textbooks,
tion and collaboration expertise? Internet, video, software?

2. Are your educational goals aligned 6.Are the digital tools you expect teachers
with other schools in your community and students to employ readily accessi-
and district? ble? Tools might include word processing,

spreadsheets, databases, presentation
programs, web design tools and image
manipulation applications.
7.Do you encourage students and teachers
to communicate and collaborate with
peers in school and outside of school?
8.Do projects call upon students to become

content producers?
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Selecting Student Outcomes and

Performance Standards

1. Have state and local curriculum guide-
lines and standards been translated to
a digital learning environment?

2.Have you selected digital content with
proven success in creating your desired
student outcomes?

3.Does your school or district have a
policy for communicating the benefits

of digital content to parents?

Measuring and Evaluating Outcomes

Against Standards

1. Have state and local assessments
been translated to a digital learning
environment?

2.How does your school or district measure
and evaluate student Iinformation literacy?

3.What measurements will be used to
gauge the effectiveness of digital content
and learning in meeting your educational
goals and standards?

4.In addition to traditional academic stan-
dards, are students evaluated on skills
such as critical thinking, communication
and collaborative abilities?

5. Does your school have mechanisms to
adjust plans and budgets according to

progress and outcomes?

Performing a Digital Content Inventory

1. Does your school have a central inventory
of all digital content? _

2.ls this inventory cross-referenced by

discipline, grade and standard?

Increasing Investment in Digital Content

1. Do your district technology and instruc-
tional materials plans include the
integration of digital content?

2.Have you shifted the allocation of
instructional materials funds to incorpo-
rate content that better achieves your
educational goals?

3.Can you reduce the purchase cost of the
next cycle of textbooks to make more
funds available for digital content?

4.Have you assigned the human resources
and curriculum development expertise
to integrate the otherwise free Internet

digital content into instruction?

Other Important Issues to Consider

1. Does your schbol or district have a posi-
tion on the issues of commercialization
and advertising in a digital world?

2.Does your school or district have policies
concerning the use of intellectual proper-

ty and copyright in a digital environment?
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Aépendé; A: Year 3 %apshats

Educators require the essential tools to enhance learning in the 21st
century. Providing adequate hardware creates the basic infrastructure

necessary in order to build a digital learning environment.

Hardware

Statistics Update:
Progress on the
Four Pillars

1995-96
in 1996, President Clinton

articulated four pillars of 199697
education technology as '

part of his Technology Students to Computer

Literacy Challenge: 1997-98
1) hardware; - 1998-99

2) connectivity;

3) software; and 1995-96

4) professional. .. Students to 199697 |
development. *_ Multimedia Computer

Digital learning builds on . . 1997.98
the foundation of these four.
pillars to create innovative - . 1998-99 -
educational environments S
for life and work in the digi- STUDENTS PER COMPUTER
tal world.

The CEO Forum believes
hardware, connectivity, con-:-
tent and professional devel---
opment must be integrated.»
in order to create digital -
learning environments. Thisi.
appendix presents asnap=:-
shot of our progress on each.-
of the four pitlars. ..~

SOURCE: QUALITY TDLUCATION DATA, 2000.
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Connectivity

The combination of hardware and networks opens an unprecedented

level of communication and collaboration and links students to vast

reservoirs of information and experts.

’ 'Per‘g‘évnt of Public Schools That Have Iht,er‘ne't Access™

Public Schools

Connected 1997

1998

1999

2000

1994

1995

1996

Public Classrooms

Connected 1997

1998

1999

2000

78%

82%

: 89%%
3 ; ‘ : - = 95%
us; | 14%
a;ﬁswé'&z&aﬁw&w‘@uhﬁ@ﬁkm# 57%
= ,mmcw’«‘xmnr 72%

0% 10% 20%  30%

40%

60%

70%

80%

90%
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SOURCE: QUALITY [QUCATION QATA, 2000.
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Content Digital content offers powerful resources and tools to teachers and
students. In a digital learning environment, the dynamic nature of dig-

ital content allows students to both locate and construct information.

Sharé of Etectronic Media Used for .

Instruction in U.S. Schools, 1999”

T r——— T —
= pronp—n

Sta

Modular Software ¢ 39%
Comprehensive Courseware 24%
Satellite TV ' T L e
Videocassettes : : 111%
Videodiscs m - §°/o
Online Courseware a 2%
0% : l10% : 120% : l30% : 140% l 50%

SCOURCE: SIMBA INFORMATIGN, INC., 1999

Teacher uses for

classroom instruction b P
Computer applications, R o
such as word processing S N T 41%
Practice drills A TU
Research using the Internet 30%
Research using CD-ROM “."=:”‘W°-WW‘*'/“‘M’!N 27%
Solve problems and ST R
analyze data St S N R A N A A 27%
Produce multimedia I
reports/projects o : . 24%

19%

Graphical presentations I T
of materials ST S S N A S N S N

Demonstrations/ EnEniEi R e
simulations S A N U N N A N B
Correspond with others W T R

; i : ; H ; ; i ; ;
0% 10% 20% 30% 40% 50% 60% 70%

SOURCE: NATIONAL CCNTER FOR EQUCATION STATISTICS, 2000
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Professional Well-trained teachers are the key to creating digital learning environ-
ments. Schools and districts must continue to make the commitment

Development _ '
to professional development by providing the necessary support,

resources and time for teachers to learn both how to use technology
and, more importantly, how to integrate digital content and tools into

the curricutum and instruction.

e L b A ATIM

Teacher Use Of Computers or the Intern.’et At School”

materials
Admnmstratn.ve | L 34%
record keeping : : : :
Communicate { : : ; ; i 23%
with colleagues : : : : :
Gather information 5 : : o
. : : : i : 16%
for planning lessons : ; : :
Multimedia classroom i 5 : : § Lo
. : H H : H 8%
presentations : ; ; i i i
Access research and the § : : : : { o
: : ; : : : L 7%
best practices in teaching : : : H ! : : :
Communicate with 'E ; : : : : 5
: : ; ; ; i 1 7%
parents and students E ; ; i i i
Access model lesson plans ; : i ; ; i : i i 6%
i ; - H ; i ; ; i
0% 10% 20% 30% 40% 50%

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS. 2000
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Not at all prepared 13%

Somewhat prepared reTEEs 53%

Lo 3%

Well prepared ; ; :
Very well prepared 10%
0% 10% 20% 30% 40% 50%

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS, 2000

1 Year 3 STaR Report
v oy -
ERIC 31

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:

Append x B: K

' spredd equal access to ideas, mformauon dnd m.ldequ.\le mfrutruuurc and an msut'hcxem

" econonic (hspanues class advanta;,e md mcml

A Call for Equ y S

One of the most c\cmng pOSSlblllDCb of cduca— ',

uon'll technology is Lhc potential for w1de~

NERY

the highest quality education. Digital lcarning < clccmcal capacity for compnters, ch aloncl igh-
can equalize opportunity for all siudents, ' specd connccuom and nc\worLs “ Smce Lhcsc "
T, et 1' X

regzu'dlc» of race, ethnicity, gender, geogmph—

ic location and cconomic status. '
' :fnnvemely, the absence of technology
résoﬁrécs has the potential to build new i)zm‘iex‘s .
Thls lack of resources hnuts thc pmslbllmcs for ﬁ
edumuon .md m.ly pcrpelu.m: and even sohdlty

blas. Thc ' Dcparlmuu of O.)mmcrcc Y Hlspamc qudcnls were ﬂlgmﬁcaml
: e R o e S
Lh.m lhcu whlte counu:tparls

,‘.’u- ey
fm the morc iophnncatcd snmulauon md
N ~" By v““g[":. i\’g:j

do and don’ tha\'c access to Lcchnology Coh apphcauon but were more hLely to employ

Whnlc schools h.we made record progress.

csmbllihmg the necessary hardware and 95 per- alm 9h0wq a dliparm in usc of dngn.al qontcm _
cent of all schools dare now counccted to the and tools. In 1997, only 17 per cent of black -
Internet, there is a disturbing trend in class- and 20 percent of Hispanic students used a

room connectivity for the nation’s poorest computer in school, comparcd to al.r{;oétﬁo L
u.hools Ow:mll schools lcporwd that 63 per- _ percent of white students. l\nd only 12 perccm '
ccnt of thmr classroorns werc connected to the of Hispanic students and 15 pcrccn of blac.k o

Imemu in 1999, up from .)1 perccm in 1998.* sl.udcms accessed the Internet m school com- L

’ ": T

' Thie opuon for schools to use Title 1 tunds and pared with 21 percent of white studems »

the $2.25 billion dollar per year fcdcral Exate . In addition to thc incquitics in 'school, .

pro;,rmm which prowdcs s(.hools and hbmnes mequmcs continue in the home, pr.ml.v in_

with’ dxscoums on lntcmet access and othcr L home computer ownershnp could inc ‘asmgly o
R - FEEPCNE

wlecommumcauom scmces, have holpcd con- lnlt:lhlf)’ barriers in oppmuumv l'specnally

nect the majority of our schools and classrooms.  technology fosters communication and wll.lbo- ;

I-Iq{v’cvcr, in schools rcpoﬁing 71 percent or ration among parents, tcachers and studcnts '
more students eligible for free or reduced-price and anytime, anywhere Icarning br e'lks down

school lunch, the classroom connection traditional boundaries in cducauon. Currently,
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- Percent of Classrooms
. with Internet Access

1998

School Characteristics 1999

All Public Schools.

Instructional tevel -

Elementary <% 0% . | 61% | T % 3% ;

-Secondary

Size of enrollment

Less than 300

3000 999 vl o3s% i e6% i 89% i 94% | 3% [ : ;
s0c0ormore . | -58% | BO0% | 95% | 96% | 3% | 16% | 45% | 8% | 13 | .10~
. . 5 h B e 5 o i i ! i i f TR b .,‘ T nm‘ru. i " iy i
vevspion s S P L i

Gty 6% | T92% IUe3% T owm i 12% D 4% | 52%
. -Urban Fringe ' ' o L A% ' 3
- Town

Rural
Geographic R'e'giq'ﬁi . ! o

Northeast . | - 34% | 70% | 90%

Southeast , 29% 62% 92%

Central e 34% 66% | 90%

West ©o] a% | oe2% | 8%

Percentage of students eligible for free or reduced price lunch

Less than 11 percent 40% 78% | 87% |

11 to 30 percent 3% i 7% 9%4% |

31to 49 percent ! 33% Po62% | 94%

sotozopercent |, 31% 53% | 88%

71percentmore | . 19% i os3% | 80%

. . SNJRC& !lAI'lONM(’!:JTlR FoR IDUUﬂ;N SYA"SYICS 2000, ’.‘ IRy . : -

47 percent of white households ln.i;/c comput- ' emunng ﬂldt d“ studems bencht ﬂom skllled
ers, compared to 23 pex cent ot black and 26 o teachexs 'md h'we adequ'uc contem to mcet

is crt xal As the

penccnt of thamc househn ) l.hcxr cducaun al an

With Titde 1 and E-rate, pollcynmkers have nation moves forw: nd in digital learning envi-
attempted to cqualize access to technology. ronments, it is imperative that Lccl_mology_ be
However, ensuring that our least affluent used to remove existing barriers and avoid cre- v
schools are connected is critical Likewise, ‘lung new ones.
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This is a list of a few of the
many resources that can
hetp integrate high quality
digital content Into the cur-
riculum. In addition, many
states, districts and schools
offer toolkits with links to
digital content that comple-
ment state standards and
requirements.

Appendix C:

Sites and Resources to Help
Integrate Digital Content

21st Century Teachers Network
www.21ct.org

The Annenberg/CPB Channel
www.learner.org/channel/about.html

AQL@School
http://school.aol.com

Apple
http://ali.apple.com
www.apple.com/education

AT&T Learning Network
www.att.com/learningnetwork/

Bell South Education Gateway
http://k12.bellsouth.net

CCCnet: Curriculum Projects Online

Twww.cccnet.com

Center for Teaching and Learning,
National Education Association
www.nea.org

Classroom Connect
www.classroom.com/home.asp

Discovery Channel School
http://school.discovery.com

Eisenhower Clearinghouse
http://enc.org/

Federal Resources for Educational Excellence
www.ed.gov/free

IBM Lesson Plans
http://hounss4.clearlake.ibm.com/
solutions/education/

IkeepBookmarks.com
www.iKeepBookmarks.com/home.asp

International Society for
Technology in Education
www.iste.org

The Jason Project
www.jasonproject.org

The Library of Congress
www.loc.gov
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LessonPlanz.com
http://tessonplanz.com/

MClI’'s Marco Polo
http://www.wcom.com/marcopolo/

MSN's Schoolhouse .
http://encarta.msn.com/schoolhouse/
default.asp

NASA’s Qbservatorium
http://observe.ivv.nasa.gov

National Archives and —
Records Administration
wwWw.nara.gov

National Center for Research on Evaluation,
Standards, and Student Testing (CRESST}
www.cse.ucla.edu

National Council for the Social Studies
WWW.NCSS.0T8

Nationa! School Boards Association
http://www.nsba.org

NCREL Tools for Simulation
http://www.ncrtec.org/tools/tools.htm

NetSchools Corporation
http://www.netschools.net

PacBell's Blueweb
http://www.kn.pacbell.com/wired/bluewebn

PBS Mathline
http://www.pbs.org/teachersource

Smithsonian Institution
www.si.edu

The State Hermitage Museum
http://www.hermitagemuseum.org

ThinkQuest
http://www.thinkquest.org

Try Science
http://www.tryscience.org

Web-based Education Commission
http://www.webcommission.org

ZapMe! Corporation
http://www.zapme.com
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{STE Standards®

The International Sociery for Technology in
Education (ISTE) has established stundards
for technology literate students that develop

215t Century skills.

1 Basic Operations and Concepts

« Students demonstrate a sound understanding of
the nature.and operation of technology systems.

* Students are profi.cient in the use of technology.
2 Social, Ethical, and Human Issues

o Students understand the ethical, cultural, and

societal issues related to technology.

* Students practlce responsible use of techncio-
gy systems, information, and software.

« Students develop positive attitudes toward tech-
nology uses that slrpport lifelong learning, col-

laboratlon personal pursuits, and productivity.

3 Technology Produ vity Tools:

« Students use technology tools to enhance

learning, increase productivity, and promote

creativity.

« Students use productivity tools to collaborate

in constructlng technology-enhanced models,

prepare publrcanons.

. 4~Technology Commummnons Tools

aud other audrences.

. Students use a vanety of medla and formats to
c_ommunxcate information and ideas effectively

to. muitiple audiences.
5 ‘Technology Research Tools

« Students use technology to locate, evaluate, and
collect xnfonnatlon from a vanety of sources.

ERI
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and. produce other

*:Students’ use _telecommunlcatrons to collabo-
ate, publrsh and lnteract with peers, experts,

* Students evaluate and select new information
resources and technological inncvations based

on the appropriateness for specific tasks.
6 Technology Probiem-solving and
Decision-making Tools

* Students use technology resources for solving
problems and making informed decisions.

¢ Students employ technology in the deveiop-
ment of strategies for solving problems in the
real world.

www.iste.org

SCANS Competencies and Skills*-
The United States Secretary of Labor’s
Commission on Achieving Necessary Skills
(SCANS) defined competencies,
ptrson'll qu'\lmes that should be devtloped

skills and

l)v schools (0 ensure success in fife and worL

for students. These are:

* Interpersonal skills: can work on teams, teach
others, lead, negotiate, work well with people
from culturally diverse backgrounds, demon-

strate individual responsibility, self-esteem
and self-management and integrity. o

. Informatron skills: can acquire and evaluat

data, orgamze and maintain files. |nterpret and

communicate and use computers to process
" information. ST ‘

. Technology skills: can select equipment and
tools, apply technology to specific lasks, and
maintain and troubleshoot using equrpment.

* Basic skills: reading, writing, arithmetic and
mathernatics. speaking and listening.

¢ Thinking skills: the ability tc learn, to reason,
to think creatively, to make oecrsrons and to:
solve problems

http://www. ttrc.doleta.gov[SCANS/work.html
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Department of Education, National
Center.for Education Statistics. Teacher
Use af Computers:and the internet in
Public Schools, Stats in Brief, 2000.

See www.ed.gov/Technology/potus-
commit.html for a description of the
Clinton Administration's Technology
Literacy Challenge that outlines the

four pillars of educatian technology.

for the purpases of this report. “tech-
notogy” refers to the full range of voice,
video and data systems available.

Quality Education Data. Intemet Usage
in Public Schools, 2000. sth Edition.

Ibid.

Department of Education, Nationai
Center for Education Statistics. Teacher

11 Internationat Society for Technoiogy in
gducation, ssential Conditions;.
http:/cnets.iste.org/condition.htm.

12 U.S. Department of Labor. The
Secretary’s Commission on Achieving
Necessarv Skills (SCANS). Learning a
Living:A Biuepninr for High
Performance. a SCANS Report for
America. 2000. http:{/www.ttrc.dole-
ta.gov/SCANS /worik.html.

13 Green, Kenneth C, Steven W, Giibert,
Great Expectations, Change, March -
1995.

14 Educaticn Week: Tectinofogy Counts ' 99:
Suilding the Digital Curricuium, 1999.

15 ibid.

16 Schrater, john. “Does Technology

Use aof C and the in
Public Schools; Stats in Brief, 2000.

Random access video, through new ser-
vices provided by companies such as
TiVo and Replay. allows the user to con-
trol live digital video. Through digitat .

\ Student Leaming and
Achnevemem7 How, When, and Under
What Conditions?” Journai of
Educational Computing Research, vol.
20, 1999.

17 U.S. Department of Education, National

broadcasting; the user can for pl
stow the pace of live television broad-
casts, pause live action and self-select
segments for instant replay. The service
also atlows for up to 30 hours of pro-
[y ing capacity, al g the user to
select, capture-and store programs for
{ater viewing.

ident's Committee of Advisors on-
Sdence and Technology, Panelon .. .

Ediicational Technology. “Report to the:-:

President on the Use of Technology to
Strengthen K-12:Education in the -

_‘_Unlted States,” 1997.

“http://veww.wehitehouse.gov/WH/EOP/
OSTP/NSTC/PO\ST/I( -12ed.htmis6.

--.Gales. Bilt with Collins Hemingway, .

Business @ The'Speed of Thought,
Wamer Books, 1999, 9- 3, www.speed-
of-thought.com.

Slater, Robert, lack Weich and the GE
Way, McGraw-Hill, 1999, pp. 5-6.

A of Educationat Progress,
1998. :

18 Schacter, john. Reading Programs that
Work: A Review of Programs from Pre-
Kindergarten to 4th Grade. The Milken
family foundation. 1999.

19 Becker, Jonathan; Mann, Dale;-..-
Kottkamp, Robert; Shakeshaft, Carol..
“West Virginia Story: Achlevement::. -
Gains from a Statewide Comprehensive
instructionat Technalogy Program.”.The
Milken Family Foundation, 1999

20 Market Data Retrieval, Technology in -
Education, 1998.

21 Ibid.

22 Education Weak: Technology Counts * 99:
Building the Digital Curriculum. 1999.

23 Ibid.
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24 Department of Ecucation. National::
Center for Education Statistics. Teacher
Use of Computers and the Internetin
Public Schools, 5:ats in Brief, 2000.."

25 Market Data Retsieval. Technalogy.in
Education, 1959.

26 For more information about Unlon - .
County. Tennessee schoot district con-
tact (615) 992-5456 or visit: ’
http:/ /hpi.www.com;tnsch/d4704260.
htmtL

27.Quality Education Data. Internet Usbge
in Public Schoois. 2000. sth Edition.

28 Ibid.

29 Electronic Media for the Schoo! Market:
19992000 Review_ irends and
Forecasts. Simba information, Inc, .
19$9. 6th Edition.

30 Department of Ecucation, National -
Center for Education Statistics, Teacher
Use of Compurers and the Internet in
Public Schoots, Stats in Brief, 2000.-
Table 2: Percent of teachers reporting
using computers or the Internet for-.
instruction and the percent assigning
various uses to siudents to a moderate
ar great extent. by schoot and teacher
characteristics: 1999

31 Ibid. Table 1: Percent of teachers indi-
cating they use computers or the -
tnternet “a lot® at school to accomplish
varigus objectives. by school and. 2.

32' ‘bepahment of Educmon; Natk’malu
Center for Education Statistics. Teach

34 Zehr, Mary Ann. “Paorer Scho
Lagging Behind on internet Access;
Study. Finds,” Education Weel
February 23, 2000

35 Weglinsky, Harold. *Does it Co:
The Relationship Between Educatiol
Technology and Student Achievement
n Mathematics.” Poficy Infbrmaﬂor
Center, Research Division, Educations-
Testing Service, Princeton, Nj;#
September 1999..-

36 Kreuget, Alan 8. The Digital- Divide:
Education African-American Stude
and Workers, Working Paper. Mn.‘
Industrial Relations Section; Princetoni -
University, March, 2000. . -
http://www.irs.princeton. edulpubslwo
rkmg_papers html

37°U.S. Dep of [¢ aliing
Through the Net:-Defining the:Oigltat::
Divide, 2000. .

38 Department of Education, Naﬁon:l%
Center for Education Stau'stkg'; temet - -
Access in U.S. Public Schools dndi&’s ©
Classrooms: 199499, Stats:in Briefisi,
2000::Table 1: Percent of Public: Sdumls
with Intemet Access. Percent of
instructional Rooms with Internet::: -
Access in Public Schools, and Ratio 6f
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