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Executive Summary

By themselves, technologies are only tools. They cannot create

new products, solve problems, or deliver quality work

instrumental to the prosperity of the United States. They are only

effective when put to use by those who can master them. Today's

students must have access to such technologies in order to become

masters of today's knowledge and meet national demands for

qualified workers, educated consumers, and responsible citizens. But

in some communities with school budget cutbacks, overcrowded

classes, poorly trained teachers, and limited parental involvement,

students are not being prepared well enough to meet those demands.

Almost 60 percent of U.S. schools
are low-tech, lacking adequate
classroom technology and, at best,
having only outdated and
inadequate technology.

Only 67 percent of high school
math classes, 19 percent of English
classes, and 3 percent of social
studies classes integrate technology
into learning.

Elementary and middle schools are
not utilizing technology to
communicate with parents: Only 12
percent use World Wide Web sites
and 11 percent use e-mail.

The scenario is not hopeless, however.
U.S. schools are projected to have spent
about $5.2 billion on educational technol-
ogy during school year 1997-98, a 21 per-
cent rise from 1996-97. By 1998, they are
expected to spend $12 million for online
and subscription-based services, double
the amount spent in 1995. In addition, the
number of schools with Web sites jumped
from 134 in January 1995 to 2,850 in June
1996. And 87 percent of schools that do
not have access to the Internet plan to
secure access in the near future.

6

The rising awareness of technology's
importance, combined with nationwide
concerns that the future workforce will be
ill-prepared to fill technology and knowl-
edge positions, has led corporate America
to take an active role in helping students
meet high academic expectations, stan-
dards, and achievements. With both the
financial and human resources to lead the
effort, businesses across the United States
have joined with partners from the public
and private sectors to create a variety of
programs that infuse technology into
schools, train teachers to become more
familiar with computers and the Internet,
and forge a stronger link between parents
and their children's education.

Still, the challenge to use technology to
foster, guide, and strengthen employee and
family involvement in education efforts is
monumental. Six major hurdles exist, but
effective partnerships and projects have
begun to successfully chip away at them.

Limited Parental Involvement

Lack of time appears to be the largest bar-
rier to family involvement in education.
The increase in the number of single-par-
ent households, those with dual income

Using Technology to Strengthen Employee and Family Involvement in Education 5



earners, and those with parents working
more than one job, has led to a sharp
decline in how much time is spent helping
children with their education. Such inte-
gral involvement also suffers from many
parents who do not feel that schooling is
their responsibility or who lack self-confi-
dence in school settings. Others simply do
not know how to get involved.

Corporate experiences that focus on this
challenge include:

The American Business
Collaboration for Quality
Dependent Care's Bridge Project
(designed by WFD, Inc.) uses
voice-messaging technology to
help connect parents and teachers.
Parents in communities where 22
"champion" corporations have a
visible presence can access
information via touch-tone
telephone at any time.

The Family Education Network
has built a free, easy-to-use Web
site that encourages parents to learn
more about their children's schools
and the educational world at-large.
The site can be accessed by
computers at school computer labs,
public libraries, other community
centers, and parents' offices.

Technology Illiteracy Among Teachers and
Students

Acquiring computer skills and the ability
to use technology to improve learning and
productivity is critical for students to
achieve high academic performance, yet
many teachers and schools are still on the
fringes of the Information Era. Only 14
percent of public school teachers had
more than eight hours of training in edu-
cational technology during the 1993-94

school year. And as of 1996, 18 states still
did not require training in technology for
all teachers seeking certification.

Nortel's Teacher Training Program
helps address the computer
technology needs of local school
teachers in North Carolina. Nortel
employees, who developed and
wrote training manuals, volunteer
their Saturdays to train teachers
and administrators at the
company's Research Triangle
facilities. On an individual basis
and at no cost, teachers have been
trained in a broad range of
beginning and advanced programs.

Unequal Community-Based Learning

Low-income students have much less access
to technology in both schools and homes. In
some urban and rural schools with high con-
centrations of low-income children, the stu-
dent:computer ratio often exceeds the
already high national average of 9:1. On the
homefront, only 11 percent of families with
an income of less than $20,000 owned a
personal computer, compared with 56 per-
cent for those with an income of $50,000.

The Boston Private Industry
Council recruits business support
for The Boston Compact's
Community Learning Centers, a
citywide effort to connect all of the
city's schools and community
learning centers to the Internet
with a starter network in each
school. In addition to ensuring that
all 125 Boston schools are online
by fall 1998, private and public
sector partners support rewiring of
schools, reducing student:computer
ratios, technology training for
teachers and families, and
technical assistance.
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IBM Corporation's Wired for
Learning-Reinventing Education
Projects fosters communication and
more active participation among
school, home, and community by
enabling delivery of information
through the World Wide Web.
Through a range of applications,
registered user groupsparents,
teachers, community members, and
studentshave "secure" access to a
range of student learning
information, work, and achievement
any time from school, home, offices,
community centers, and other
networked community locations.

A Poorly Prepared Future Workforce
Business and community organizations are
facing growing demands for qualified
knowledge workers. Current needs cannot
be met, and associated challenges relating
to future productivity, recruitment, reten-
tion, and company growth are mounting.
By 2000, 60 percent of jobs will require
skills with information technologies. But
studies from around the country reveal a
future workforce that is not up to the task.
For example, in Virginia, only 38 percent of
applicants who apply for technical positions
have the necessary skills. And in Maryland,
38 percent of 335 surveyed employers
reported that a lack of skilled workers has
had a negative impact on their ability to do
business, and 43 percent said that skilled-
worker shortages have prevented them from
expanding their facilities.

Cisco Systems, Inc.'s Networking
Academies, a partnership program
of schools, government, and
industry, educates and certifies high
school and college students to
design, build, operate, and maintain
computer networks through a
program that provides teacher
training, a Web-based curriculum,
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and a complete suite of lab
equipment. This enables graduates
to be strong network administrators,
designers, and troubleshooters.

Hewlett-Packard Company's HP
E-Mail Mentor Program uses
telementoring to match HP
volunteers with students in math,
science, communication, and
career/education planning. Through
exchanges with HP professionals
worldwide, students see how math
and science are used every day,
which strengthens their sense of the
relevance of these subjects to their
future life as adults.

Overlooking Special Populations
Many of the parents who feel uncomfort-
able in school settings do not speak English
as their first language or have children with
disabilities. They require additional support
to be involved with their children's educa-
tion, but workplace support is often limited
or non-existent and school schedules that
foster greater involvement are frequently
inconvenient. They remain largely unin-
formed about special instructional materials
and methods required of them to support
their children at home. Further, teachers
who work with special student populations
are often isolated and do not have access to
the most current technologies.

Scholastic Inc. and the Center for
Applied Special Technology have
collaborated in the publication of
WiggleWorks, an early-literacy,
bilingual series that also incorporates
universally designed CD-ROMs for
each book. This software can be
used by everyone including children
with learning disabilities, physical
challenges, sensory impairments,
and reading challenges, as well as
those with extraordinary abilities.

Using Technolo& to Strengthen Employee and Family Involvement in Education 7



Mattel Foundation, in partnership
with the Alliance for Technology
Access to support the Family
Learning Program (FLP), brings
technology into the lives of students
with special needs. Through the
imaginative application of computer
technology, Mattel's FLP provides
participants with the hardware,
software, wiring, and technical
support necessary to go online as
well as with a closed listserve and
Web site for schools to share
resources and creations, find pen
pals, and make other online
connections.

Technology as an Ancillary Tool

Technology is currently not integrated as a
tool to manage, deliver, and inform
instruction throughout and across aca-
demic disciplines. Although computer
training is gradually becoming more avail-
able to teachers, more than 50 percent of
teachers do not have access to training for
integrating technology into the classroom
and making it integral rather than purely
ancillary to the core of instruction.

AT&T's Learning Network is
designed to bring AT&T technology
and extensive support services to
every public and private elementary
and secondary school in the United
States. The Learning Network's free
online support services includes a
teacher tutorial on how to use the
Internet; a Web tour to guide teachers
through various education-related
uses of the Web; and AskLN, an
exclusive mentoring/coaching
program for teachers, by teachers,
on how to integrate technology into
lesson plans and classroom activities.

Arthur Andersen & Co.'s School
of the Future Program has
designed a fundamentally new
education system, a modern
version of a one-room school that
uses technology to support self-
directed learning. Management
and delivery of instruction through
the use of technology tools
encourages learners to navigate
varied pathways of knowledge and
to work effectively in teams.

Microsoft Corp.'s Anytime
Anywhere Learning Program
partners with schools and families
to provide students and teachers
access to a personal computer and
online information anytime,
anywhere. Students are taking
responsibility for their own
learning, and the laptops and
software allow teachers to
customize instruction to fit
students' individual needs.

Early results of business partnerships are
promising, but it is still too soon to gauge
the impact of technology on student per-
formance, the management and delivery
of instruction, and family and employee
involvement in education. Certainly, busi-
ness' wealth of practical experience with
technology has enabled viable programs
to develop and flourish in the 1990s
where none had existed before. As tech-
nology becomes more firmly implanted in
schools, such business-led programs
aimed at making students, teachers, and
families more technologically competent
and involved with one another are bound
to proliferate.

9
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Introduction

g Tn today's fast-paced, information-based world, in which weI seem to have ever less free time, it is important to develop

innovative, practical, and productive ways to help parents find

the time to connect with their children and communities to

strengthen the,bonds with their schools. Technology can be this

kind of tool, by supplementing traditional learning, providing
creative methods of teaching, and building and enhancing links

between businesses, families, and schools. Businesses have an

important role in integrating these kinds of technology into the

workplace both to increase productivity and to facilitate

employee communications with their children's schools and

improve learning. This report is an important guide to what we

can and should do to further these kinds of connections."

The future success of the United States
depends on the ability of today's students
to meet national demands for high-tech
workers, educated consumers, and respon-
sible citizens. Students with technology
skills can create new products, solve prob-
lems, and deliver quality work instrumen-
tal to the prosperity of the United States.
If all of today's students do not have
access to technology opportunities, their
future and, indeed, the future of the nation
itself are in jeopardy.

Preparing students for a high-tech future
is a monumental challenge that no one
stakeholder group can overcome alone.
Family involvement is a key ingredient in
efforts aimed at helping young Americans
meet high educational expectations, stan-
dards, and achievement. However, such
involvement will only partially succeed if
it stands in isolation. When combined
with dedicated participation from corpo-
rate America, the potential for great

1 0

Richard W. Riley
U.S. Secretary of Education

progress can be harnessed to break the
barriers of time and place to achieve bot-
tom-line objectives for a wide range of
stakeholders: employers and employees,
families, schools, teachers, students, and
the community-at-large.

How can business help meet these chal-
lenges as a community stakeholder? What
roles can it play in this effort? And how
can technology tools be used to support,
facilitate, and guide this process of
strengthening employee and family
involvement in education? Using
Technology to Strengthen Employee and
Family Involvement in Education provides
some answers to these questions through a
variety of research, survey data, and case
studies about corporate experiences.

This report demonstrates how businesses
can use technology to foster, guide, and
strengthen employee and family involve-
ment in education within both their corn-

Using Technology to Strengthen Employee and Family Involvement in Education 9



panies and their communities through
efforts that:

support professional/skills
development for teachers, families,
and students;

strengthen community-based
learning;

better prepare the workforce;

support educational improvement
for special populations; and

make technology integral to
schooling and learning.

Business believes that investments in
technology can help increase a school's
capacity to accomplish its goals, effi-
ciency, and effectiveness. With technol-
ogy comes many new and complex
management issues for schools (as it has
for business). Technology can be used to:

communicate between
families/homes and schools on
student progress and school
activities;

automate a range of administrative
tasks (budgets, purchasing, hiring,
scheduling, maintenance);

help schools make better decisions
about the management and delivery
of instruction;

provide access to and improve
professional development;

improve learning and students'
attitudes about learning;

assess, analyze, and report student
performance, and use data to
improve student learning; and

develop and implement a school's
technology infrastructure, including
investments in hardware and
software, maintenance, upgrading,
networks, software research and
development, and ongoing
coordination and support.

Business also knows that the understand-
ing, use, and application of interactive
digital technologies foster exploratory envi-
ronments. Children who talk and listen
while working on school projects can be
stimulated, engaged, and sustained in ver-
balization, discussion, and collaborative
learning. Interaction, collaboration, and
problem-solving (as well as self-confi-
dence) are also furthered through computer
simulations, telecommunications, long-
distance learning, and telecommunications
connections to real-world resources.

1 1
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Challenges and Solutions

Although technologies are transforming all aspects of daily

life, it is important to remember that they are only tools;

their success is not in being, but in being used successfully to help

accomplish particular goals and objectives. The discussion that

follows examines challenges and solutions to using technology to

strengthen employee and family involvement in education. When

examining these challenges and solutions, areas of focus include:

family involvement in education; access and equity; technology

literacy; achieving demonstrated results; and investment costs.

Employee and Family Involvement
In Education

The Challenges

Family involvement is usually limited to
monitoring a child's homework assignments
(especially in the early grades) and course
selection (usually at the school's request).

Even fewer parents report involvement in
school governance activities such as attend-
ing meetings of the local school board or
getting involved in an advisory council or
other group that helps set school policy.

Yet, the type of parent involvement that
appears to make the most significant

Family Concerns About Technology and Their Children's Education

Although many parents feel that technology has become a requirement for being an
informed citizen and a productive worker, they say their children are not taught
enough mathematics, science, and computer technology.

1

2

3

Eighty percent of the American public feels that teaching computer skills is
"absolutely essential" and that it is important to provide the public schools with
access to global electronic systems such as the Internet.,

More than 75 percent of parents have encouraged their children to use a
computer; 86 percent of this group believes that a computer is the most beneficial
and effective product they could buy to expand their children's opportunities.2

Fifty-seven percent of households with a combined annual income of more than
$40,000 have a personal computer, compared with 12 percent of low-income
homes with a combined income of less than $20,000.3

Jean Johnson, Assignment Incomplete: The Unfinished Business of Education Reform (New York: Public Agenda,
October 1995).

U.S. Department of Education, Getting America's Students Ready for the 21st Century: Meeting the Technology
Literacy Challenge (Washington, D.C., June 1996).

Jan Hawkins, Technology in Education: Transition, CCT Reports, Issue No. 15 (New York: Education Development
Center, Inc., March 1996).

Using Technolo& to Strengthen Employee and Family Involvement in Education 11
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difference in student achievement is that
which physically draws the parent into
school, such as attending school pro-
grams, tutoring in the schools, helping
improve the curriculum and standards,
and back-to-school nights. Such involve-
ment alerts students and the school that
education is important.

A small percentage of American parents is
involved in their adolescent children's edu-
cation in any meaningful way. Family
involvement in their children's education
even at its minimumusually decreases in
the middle and high school years.

Seventy-two percent of students
ages 10 to 13 say they would like
to talk to their parents more about
their homework.

About one-sixth of all students
report that their parents do not care
whether or not they earn good
grades in school.

Only about 20 percent of parents
consistently attend school programs;
more than 40 percent never do.

Only 33 percent regularly attend their
children's extracurricular perform-
ances, such as athletic events or plays.1

If lack of parental interest is strongly associ-
ated with children's academic difficulties,
low school achievement, and many adoles-
cent problem behaviors (alcohol and drug
abuse, delinquency and violence, suicide,
sexual precocity, etc.), why aren't more
parents involved? Although families and

teachers want to form relationships or part-
nerships with each other, they lack the skills,
information, dispositions, and opportunities
to do so. In a September 1997 National
Household Education Survey by the U.S.
Department of Education, 56 percent of
mothers in two-parent families were highly
involved in their children's education, as
opposed to 27 percent of fathers. In single-
parent families, the involvement of lone par-
ents was about equal (49 percent of single
mothers and 46 percent of single fathers).

In another study of single working parents
conducted by the Center for Work and
Family, 63 percent of work-family managers
reported that single-parent employees are
concerned about their relationships with
their children's schools, but they cite diffi-
culties in maintaining regular communica-
tions with the schools and thus do not feel
adequately informed about and sufficiently
involved with the quality and content of
their children's education.

The lack of time appears to be the largest
barrier to parents' involvement in their chil-
dren's learning. For instance, employed
mothers now work an average of 65 hours
per week. Additional research reveals:

Mothers with young children, those
working two jobs, and women in
professional positions are working
at least 70 hours per week.2

Of adults who work 40 hours or less
per week, 58 percent believe they do
not have enough time with their
children; 74 percent who worked
more than 40 hours per week agree.3

Laurence Steinberg, Beyond the Classroom: Why School Reform has Failed and What Parents Need to Do (New York:
Simon & Schuster, 1996), p. 187.

2 Juliet B. Schor, The Overworked American: The Unexpected Decline of Leisure (New York: BasicBooks, A Division of
Harper Collins, 1991).

3 Families and Work Institute Survey, 1992, in Dan Murphy and Katrina Waiters, Barriers to Family Involvement in
Schools (Washington, D.C.: Policy Studies Associates, May 1996).
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Fully 30 percent of parents say
they feel frustrated because they
cannot find enough time to help
their children at school; 23 percent
cite difficulties created by the
demands of raising other children.

Nearly 20 percent of parents of
elementary school students state
that a key difficulty is getting time

off from work to participate in
events at their children's schoo1.4

Parents do not see schooling as their
responsibility. Some parents believe that
schooling should be left to education
experts, and that the family's role is one
of caring and nurturing outside of school.
Yet when parents are involved at school,
children are more likely to perform well.

4 A Study of Attitudes Among the Parents of Primary-School Children, Hand in Hand: Parents, Schools, Communities
United for Kids, Marttilla & Kiley, Inc., 1995, p. 13

What Parents Want or Expect From Their Schools

Findings from a spring 1996 survey of parents of elementary and middle school

students (Grades 1-8) on family involvement in education by the Partnership for

Family Involvement in Education, the U.S. Department of Education, and the GTE

Foundation revealed the following information:

88 percent reported that their children's schools treat them as important
partners in encouraging their children to learn.

62 percent say teachers regularly communicate with them about their

children's progress.

79 percent said they wanted to learn more about how to be involved in their
children's learning and 77 percent said that teachers could learn more about

how to do so.

62 percent of elementary school parents (compared with 45 percent of middle

school parents) say their schools are better in reporting to parents about what

students should be able to do and know.

The new technologies are not widespread as tools for schools to communicate

with parents. Seventy-six percent reported that their schools usually
communicate with them through newsletters and phone calls; 21 percent used

voice mail; 20 percent used community cable television; 12 percent used Web

sites; and 11 percent used electronic mail.

Computer classes, art and music courses, and community service rank high as

activities for afterschool programs. Ninety-six percent of parents said their

child would benefit from an after-school program that includes computer

technology classes.

Note: Study conducted by the National Opinion Research Center at The University of Chicago.

Using Technoload4trengthen Employee and Family Involvement in Education 13



Only 43 percent of all parents think
it is extremely important for them
to be involved in activities at their
children's school.

Nearly 70 percent of parents
believe that it is extremely
important for them to spend time at
home checking on homework,
reading with their children, talking
about events in school, and simply
being there for their children.5

Some parents are uncomfortable and lack
self-confidence in school settings. Of all par-
ents, 32 percent say they find it hard to help
their children because of new and different
teaching methods; 21 percent say they
would be more involved in schooling if they
knew how to get involved.6 Often they have
had their own negative school experiences,
face cultural barriers, or have language com-
munication problems. Other parents cite dif-
ficulties in getting support from their
workplace to attend events or conferences at
their children's schools or from schools that
decline to schedule more convenient oppor-
tunities for parent involvement.

Inadvertently, schools can be unwelcoming
to parents. Teachers lack the time and
resources to work with parents, fear parent
interruptions and intrusions, and believe that
parents do not really care about their chil-
dren's education. Schools, like parents, often
lack the knowledge or understanding of
policies regarding how to involve parents.

During the last four years of its grassroots
efforts conducting technology safety
workshops for parents across the United
States, the National PTA has taken a lead-
ership role in addressing technology

issues that concern parentsInternet
safety, content quality, commercialism,
marketing exploitation, security, and pri-
vacy. These fears of technology have not
been isolated; the PTA sees parent educa-
tion as critical to ensure understanding of
technology as an essential tool in improv-
ing children's learning. It is expected that
understanding will lead to funding to sup-
port schools' technology needs.

The Solutions

More than 30 years of private and govern-
mental research has proven beyond dis-
pute that there is a positive connection
between family involvement and student
success. Different types of family involve-
ment produce different gains at all grade
and age levels, but a family's form of
involvement is not as important as the
variety and amount.

The most accurate predictors of student
achievement are not income or social
status, but the extent to which families:

create a home environment that
encourages learning;

express high (but not unrealistic)
expectations for their children's
achievement and future careers; and

become involved in their children's
learning in school and in the
community.

Another important factor in raising stu-
dent achievement appears to be the quality
of the school's relationships (partnerships)
with the families it serves, rather than the
type of school or who goes there.

5 A Study of Attitudes Among the Parents of Primary-School
United for Kids, p. 8.

6 A Study of Attitudes Among the Parents of Primary-School
United for Kids, p. 13.

Children, Hand in Hand: Parents, Schools, Communities

Children, Hand in Hand: Parents, Schools, Communities
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Based on the U.S. Department of Education
survey, technology can help address several
areas of parent involvement:

regular communication between
teachers and parents on their
children's progress;

tips for parents on how they can
help their children learn more;

teacher ideas for how parents can
be more involved in their children's
learning; and

additional strategies for middle and
high school teachers and parents to
communicate.

However, to have long-lasting gains for stu-
dents, family involvement must be well-
planned, inclusive, and comprehensive.
Children perform best when their parents
are enabled to play four key roles as teachers,
supporters, advocates, and decision-makers.

Developing Teachers, Families,
and Students

The Challenges
Technology literacy is the acquisition of
computer skills and the ability to Use com-
puters and other technology to improve
learning, productivity, and performance.
For U.S. students, technology literacy is
tied to high academic standards and prepa-
ration for their future life as adults, work-
ers, consumers, and citizens. Schools are
central to the achievement of this literacy,
but for the most part, they are still on the
edge of this information revolution:

Although the percentage of schools
using local area networks for

instruction has increased by nearly
70 percent every year for the last
four years, the Educational Testing
Service determined that even where
access to technology is available,
low-income children's interaction
with technology is primarily for
purposes of isolated skills practice
and remedial exercises.

Few teachers have access to needed,
long-term professional development,
technical support, and collegial
networking. Up to 50 percent of
teachers have little or no experience
with technology in the classroom,
according to McKinsey & Co. The
U.S. Department of Education fmds
that only 14 percent of public school
teachers had more than eight hours
of training in educational technology
during the 1993-94 school year.
Much of this professional
development is structured as one-shot
seminars, but such limited training
cannot prepare teachers to use
technology to manage and deliver
instruction.

As of 1996, 18 states still did not
require training in technology for
all teachers seeking certification.7

The Solutions
Community-wide training often becomes an
integral part of this solution. School budgets
need to be restructured to take into account
long-term training costs. People preparing to
become teachers, as well as veteran teach-
ers, need ongoing training to explore new
ideas and materials; follow-up consultation
over an extended time period with mentors
(when teachers return to classrooms and try
to implement new practices); and opportuni-

7 Education Week, Quality Counts: A Report Card on the Condition of Public Education in the 50 States, January 22,
1997 in Richard J. Coley, John Cradler & Penelope Engel, Computers and Classrooms: The Status of Technology in
U.S. Schools, Policy Information Center, Educational Testing Service, 1997.

16
Using Technology to Strengthen Employee and Family Involvement in Education 15



ties to exchange ideas with colleagues and
observe other teachers (to view exemplary
practices and the process of change).

Business support to educators. Some corpo-
rate efforts that address skill development
needs include online professional support
networks, training, and telementoring that
assist in solving technical glitches, give tips
on how to access particular information, and
share lesson plans that effectively integrate
technology into teaching and learning.
Teacher participation in this professional
development can be via satellite, fiber
optics, cable, and online and other distance
learning delivery systems.

Turnkey efforts to encourage family involve-
ment. Business support to high- and low-
tech networks has helped extend offerings
of parenting classes and seminars by educa-
tors. Families are helped to understand what
and how well their children are learning
and are encouraged to participate in activi-
ties to help them. As new learning concepts
and strategies are internalized, families use
this knowledge to support their children's
learning at home, monitor homework, and
increase communication with teachers,
schools, and community learning centers.
Networks also encourage families to partic-
ipate more actively in children's learning
outside the home or workplace through vol-
unteering at schools and community learn-
ing centers, attending school events and
activities, and serving on committees.

To extend family and community under-
standing of and support to technology as a
tool to improve children's learning, the use
and application of technology is being
taught not only at schools, libraries, and
community centers, but also where parents

spend large parts of their day, such as work
sites (at both large and small businesses),
doctors' offices, repair shops, and hospitals.
Emphasis is placed on encouraging com-
puter acceptance and use for those who do
not ordinarily use computers at work.

Strengthening Community-Based Learning

The Challenges

Unequal access for low-income students in
schools. The U.S. Department of Education
reports that in 1994, approximately 35 per-
cent of U.S. schools had access to the
Internet; in 1997, this percentage jumped to
78 percent. The percentage of instructional
rooms in all public schools that were con-
nected to the Internet increased from 3 per-
cent in 1994 to 27 percent in 1997. From
January 1995 to June 1996, the number of
schools with World Wide Web sites
increased from 134 to 2,850. The U.S.
Department of Education also reports that
87 percent of schools that do not have
access to the Internet plan to secure access
in the future.8

In spite of some gains related to connectiv-
ity, there has been a persistent pattern of
inequity and limited access to technology.
Only 4 percent of U.S. public schools have
a computer for every five students; the
average student:computer ratio is nine to
one.9 In the 2 percent of schools with no
connections in instructional rooms, stu-
dents have little or no contact with the
Internet. Even in instructional rooms with
Internet access, students may not actually
take advantage of that access. Use of com-
puters in many elementary schools aver-
ages two hours per week, and these
computers are mostly in stand-alone areas

8 Survey of Internet Access to the Schools, 1994-1997, National Center for Education Statistics, U.S. Department of
Education, February 1998.

9 Quality Education Data, Technology in Public Schools, 15th Edition, 1996 in School Technology and ReadinessReport;
From Pillars to Progress, Year One (Washington, D.C.: CEO Forum on Education & Technology, October 9, 1997).
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(e.g., computer labs that children frequent
for short periods per week).

In some urban and rural schoolsparticu-
larly small elementary schoolswith high
concentrations of low-income children, the
numbers are often lower. High-tech schools
(those having better-than-average computer
intensity, CD-ROM intensity, a network sys-
tem, and Internet access) are found in the
more affluent areas where less than 15 per-
cent of their students fall below the poverty
line. As the percent of children within a dis-
trict that falls below the poverty line
increases above 16 percent, the presence of
high-tech schools decreases.10

Unequal access for low-income students in
homes. Low-income households are two or
three times less likely to possess and use
computers and network services than mid-
dle- and upper-income households. A col-
lege graduate with an annual family
income of $50,000 is 5 times more likely
to own a personal computer and 10 times
more likely to have online capability in the
home than a nongraduate who earns less
than $30,000. Only 11 percent of house-
holds with an income under $20,000 and
those who had not finished high school had
a PC, compared with 56 percent of house-
holds with a family income above $50,000
and almost 65 percent of households with
at least some post-graduate training.11

Children's use of computers appears to be
almost entirely a function of whether there
is a PC at home: In homes with computers,
only modest differences were found across
racial or income lines.

64 percent of households with
computers use them for a

combination of work, school, and
personal activities.

46 percent of households with
computers use them for school-
related activities (e.g., homework).

85 percent of teenagers who have
home computers use them for
school-related tasks.

36 percent of parents said their
children who used a PC "often" did
word processing and 33 percent
said they do so "sometimes."

40 percent of parents said their
children used the computer "often"
to help them with school work and
35 percent said they do so
"sometimes."12

The Solutions
Technology is used to support commu-
nity-based learning that connects schools
and homes; schools, homes, libraries, and
other community learning centers; and the
family (at work) to school and home.
Technology tools are also used to support
after-school programs at schools and other
learning/community centers.

Low- and high-tech to extend access and
equity. This approach centers on providing
access to learning opportunities as well as
expanding and improving communications
between families and schools, parent train-
ing, and families' ability to work with their
children. Both low- and high-tech hard-
ware and software are used to support
community-based learning through tele-
phones in classrooms, homework hotlines,
interactive voice-mail systems, take-home

1° Technology in Education 1997, Market Data Retrieval (Chelton, CT, September 1997).

11 Technology in the American Household, Times Mirror Center for the People and the Press (Washington, D.C., May 1994).

12 Technology in the American Household, pp. 9, 21, 28.
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computers, educational CD-ROM pro-
grams, and access to schools or teachers
from remote locations (work and home).

Leveraging connections through collabora-
tion. Connectivity concerns the individual
home and school, the workplace and home
and school, and the home and/or school and
other community learning centers. Long-
term needs associated with this approach
mandate collaboration at local, regional,
national, and international levels. Through
consortia, urban, rural, and suburban com-
munities can access and leverage teaching
and learning through technology, such as
long-distance learning and the Internet.

Collaboration among stakeholders can more
effectively connect communities to address
issues concerning ongoing, regional technol-
ogy requirements from planning and devel-
opment of a technology infrastructure, to
investment in hardware, software, and net-
work connectivity, to technology mainte-
nance, replacement, and upgrading.
Individual businesses and/or consortia that
include business as a major stakeholder pro-
vide the resources, knowledge, products,
and applications to expand and leverage
this community-based learning.

The challenge for communities, the pri-
vate sector, state leaders, and individu-
alsincluding students and their
familiesis to match federal commit-
ments and work together to reach these
technology goals. And, for technology
efforts to have a real return on investment,
they must be linked to local and state edu-
cational improvement goals and compre-
hensive, continuing teacher education.

In response to the federal Technology
Literacy Challenge, states and school dis-
tricts have already developed long-range

technology plans that include money for
upgrading computer equipment, training,
and community-based learning. Parents,
community members, local businesses,
and not-for-profit groups will provide
assistance to schools in acquiring Internet
access and other advanced telecommuni-
cations services. The major source of
technology support continues to be the
school districts themselves, followed by
state and federal government funding.

At the state and local levels, alliances are
forming among public school systems, the
government, community groups, employers
and employees, and families to facilitate
training, networking, and sharing. This col-
laboration can leverage technology invest-
ments and reduce costs associated with the
purchase of professional development and
hardware, development of community-based
learning networks, and investment in soft-
ware development to meet local, state, and
regional needs.

Preparing the Next Workforce

The Challenges

By 1994, 62 percent of the U.S. workforce
was composed of knowledge workers whose
primary job responsibilities focused on cre-
ating, organizing, and communicating infor-
mationand demand for such workers is
growing, according to the McKinsey
Quarterly. About 22,000 of these workers
were teenagers, ages 16 to 19, who worked
in the computer and data-processing indus-
try in 1997more than four times the num-
ber three years earlier.13 Businesses are
addressing current and long-term needs for
skilled, qualified workers who can demon-
strate their technical skills as well as the cre-
ativity, problem-solving, and the lifelong
learning skills required in the new economy

13 Eric L. Wee, "Teens with Tech Talent Rise to Top," Washington Post, March 1, 1998, p. AOL
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by focusing on issues such as recruitment,
retention, productivity, competition,
employee and family well-being, quality of
consumer life, and consumer loyalty. Two
recent reports on employer needs in Virginia
and Maryland put these concerns regarding
knowledge workers into proper perspective.

Knowledge workers lacking in northern
Virginia. A recent study by Ryan McGinn
Samples Research, Inc. finds there is a cur-
rent need for more than 19,000 technology
employees in northern Virginia and an addi-
tional 112,000 technology employees over
the next five years (at a cost of $400 million
in recruitment expenses). The greatest
demand is for computer programmers,
information management specialists, electri-
cal engineers, mechanical engineers, and
structural engineers.

Currently, only 38 percent of applicants
who apply for technical positions have the
skills necessary to fulfill requirements for
available jobs. Of the firms surveyed:

50 percent indicated that individuals
with a four-year college degree
represent their greatest need;

25 percent said their greatest need
is for individuals with some
college, technical training, or an
associate degree; and

22 percent indicated their greatest
need is for people with a post-
graduate degree.

Bottom-line effects of insufficient knowl-
edge workers in Maryland. A 1997 survey
by the Maryland Business Research
Partnership found that nearly 80 percent of
Maryland firms that hire manufacturing or
skilled-trades workers reported either some
or a great deal of difficulty in finding quali-
fied workers, particularly for high-tech

jobs. The greatest demands are for quali-
fied graduates from high school vocational
programs and from college and university
scientific and technical programs.

38 percent of the 335 employers
surveyed reported that a lack of
skilled workers has had a negative
impact on their ability to do
business in Maryland in 1997.

84 percent reported that worker
shortages reduced productivity.

64 percent reported reduced ability
to meet deadlines.

43 percent reported that skilled-
worker shortages have prevented
their company from expanding its
facilities.

9 percent reported that worker
shortages may force the firm to
close or move some operations out
of state.

73 percent reported experiencing
problems with the communications
skills of high school level workers.

69 percent reported problems with
writing and reading skills.

To increase worker productivity or improve
technology/technical skills, 68 percent of
surveyed employers provided some form of
employee training that ranged from $2,300
for training a new employee to $2,250 for
training a professional employee to $1,375
for training a nonprofessional employee.

Job growth and education requirements.
The U.S. economy is expected to add 18.6
million new jobs by 2006. From
1996-2006, service-producing industries
will account for virtually all of the job

cl,f1
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growth, including net gains of 3.6 million in
business services, 3 2 million in health ser-
vices, and 2.3 million in retail trade.
Computer and data processing services is
the fastest growing sector, expected to add
1.3 million jobs, twice the number previ-
ously projected by the Bureau of Labor
Statistics.14

Education requirements and earnings of
workers are quite varied among the 30
occupations that are projected to grow the
fastest. It is estimated that 60 percent of
jobs by 2000 will require skills with infor-
mation technologies. These jobs are
expected to pay 10 to 15 percent more
than jobs that do not require such skills.15

require new approaches to education; the
extent of these changes will exceed those
required when the U.S. education system
was organized to meet the needs of the
industrial age 100 years ago.

The Solutions

Technology plays an essential role in cre-
ating, guiding, and supporting the condi-
tions of effective learning for all students.
Technology tools can:

help students take advantage of the
ongoing rapid evolution of
telecommunications and
multimedia technologies;

Projections also show that differing growth realize high standards;
prospects among occupations have impor-
tant implications for education. While the engage students in complex and
economy will continue to generate large meaningful problem-solving tasks;
numbers of jobs at all education levels, the
increasing role of technology means that at bring vast new resources to schools
least half of the fastest-growing job oppor- from libraries and other centers of
tunities (jobs that are higher paying as well) learning;
are most likely to require more extensive
education and training and experience. connect schools with homes and
More specifically, employment in occupa- communities;
tions requiring an associate degree or
higher will grow considerably faster than help students learn the necessary
those with lesser education requirements, skills to use these tools;
Growth rates from 1996-2006 will range
from 7.4 percent for occupations generally support improved management and
requiring post-secondary vocational training delivery of instruction through the
to 25.4 percent for those requiring a bache- professional development of
lor's degree.16 teachers;

It will be an enormous task to meet the cur-
rent and future education and training needs
of U.S. business. Changes in industry needs

extend workforce preparation at
schools and business sites (for
students and educators); and

14 James C. Franklin, "Employment Outlook: 1996-2006: Industry and Employment Projections to 2006," Monthly
Labor Review (Waihington, D.C.: U.S. Department of Labor, Bureau of Labor Statistics, November 1997), p. 5.

15 America's Children and the Information Superhighway (Washington, D.C.: The Children's Partnership, 1994).

16 George T. Silvestri, "Employment Outlook: 1996-2006: Occupational Employment Projections to 2006," Monthly
Labor Review (November 1997).
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expand additional opportunities for
career and workforce preparation at
community colleges and other post-
secondary institutions, libraries,
and community centers.

Not only is there a need to prepare post-
secondary students for further education
and training to meet business needs for a
qualified workforce, but also to retrain and
upgrade skills of existing workers.
Business is using technology tools to
develop necessary knowledge and skills
and to ensure a better match between
workplace requirements, expected worker
qualifications, and the knowledge and corn-
petencies of high school, community col-
lege, and four-year college graduates.

Supporting Special Populations

The Challenges

As cited earlier, many parents are uncom-
fortable and lack self-confidence in school
settings; this may be particularly true of
parents with language communication
problems and/or families of children with
disabilities. These parents may require
additional support from their workplace to
support their "special" children, and that
support may be limited or non-existent.
School schedules that foster parental
involvement are often inconvenient. Those
parents who need greater assistance may
also have little knowledge of the special
management and instructional methods
and materials required of them to support
their children at home. Teachers who
work with special student populations are
often isolated and do not have access to
the newest instructional technologies and
materials to ensure expanded and
improved student learning.

The Solutions
Technology is used to support educational
opportunities and improvement for special
populations, especially for the disabled
and students and families with limited
command of English. Business is paying
particular attention to the use of technol-
ogy tools that can more effectively meet
these special needs through the develop-
ment of adaptive technology, programs
and software, resource and referral ser-
vices, and multilingual hotlines.

Making Technology integral to Learning

The Challenges

Technology is not integrated as a tool to
manage, deliver, and inform instruction
throughout and across academic disciplines,
even though teachers who have been given
the time and flexibility to integrate technol-
ogy into curriculum and instruction have
done so successfully. A Global Strategy
Group Poll found that although 71 percent
of teachers said that computer training was
available, only 48 percent reported that they
had access to training for integrating tech-
nology into classroom instruction. Only 19
percent of high school English classes, 67
percent of math classes, and 3 percent of
social studies classes integrate technology
into learning.17

The Solutions

Technology is made essential to learning
through the curriculum, the management
and delivery of instruction, strategic plan-
ning, and school governance. The impor-
tance business places on integrated
learning is demonstrated by its support of
the Internet, long-distance learning, main-
tenance and upgrade of software and

17 Henry A. Becker, "Analysis and trends in school use of information and technologies," in Jan Hawkins, Technology in
Education: Transition, CCT Reports (New York Education Development Center, Inc., Issue No. 15, March 1996), p. 9.
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hardware, and maximizing the Universal
Service Fund for schools and libraries.
The approach focuses on bringing tech-
nology from the position of supplemental
or tangential to central.

Results of Technology Link Still Scant

The Challenges

Knowledge about the kind and amount of
technology used in schools, how it is
used, the results of its use, the kind and
degree of training and support teachers
need, and its cost has been severely lim-
ited by a lack of any major studies that
have demonstrated the tie between tech-
nology and improved student achieve-
ment. The success of technology
applications is also understudied, as is the
question of whether policy-makers spend
the amount and quality of time needed to
make decisions about investments in new
technology infrastructures, hardware, and
software, as well as maintenance and
upgrading efforts. Too often, even the
amount of technology that is already in
schools and the ways it is used is unclear.

The Solutions

Despite the tremendous deficiency in
information, some basic knowledge does
exist. For instance, the quality of both
local and state plans varies widely and
limited resources of total technology
budgets have been allocated for profes-

sional development. Also, some schools
and school districts have established indi-
cators to determine what is working.
They are developing tools to monitor
costs, time tables, and performance
related to technology, its use by staff, and
its impact on teaching, learning, and
achievement.

Existing research on technology and educa-
tion appears to demonstrate mixed results.
Most users feel that it is too new to evaluate
outcomes related to student achievement.
But limited findings do indicate that motiva-
tion soars, attendance rates go up, and class-
room isolation is reduced when students are
able to use technology for interactive learn-
ing activities. Other positive results demon-
strate the improvement of basic skills.

The first U.S. Department of Education-
funded study of nine technology-rich
schools concluded that the use of technol-
ogy resulted in educational gains for all
students regardless of age, race, parental
income, or other characteristics. Key fea-
tures of these schools' success are:

concentrated, conscious, and
explicit planning among school
leaders, families, and students to
create "learner-centered"
environments;

clearly articulated goals and
challenging standards for student
achievement;

restructuring of the school to
support the learner-centered
environment and achievement of
standards; and

nearly universal access to computer
technology.

Overcoming Prohibitive Costs

The Challenges

Almost 60 percent of U.S. schools are con-
sidered low-tech, lacking adequate class-
room technology and at best having only
outdated and inadequate technology.18 In
1995, nearly 50 percent of school computer

18 School Technology and Readiness Report; From Pillars to Progress, Year One, p. 4ff.
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purchases were used to replace old and out-
dated computers, resulting in only a
marginal increase in the number of
machines available to students.19 Only 3 per-
cent of schools have fully integrated tech-
nology in the classroom.20 On the human
side, only 13 percent of all public schools
reported that technology-related training for
teachers was mandated by the school, dis-
trict, or teacher-certification agencies.21 Fifty
percent of teachers cited the lack of time to
train as the greatest barrier to integrating the
Internet into the classroom.22

Schools face common barriers:

Technology is just one of a number
of competing school needs and
priorities.

Local community resistance to
higher taxes limits districts' ability
to raise additional revenue.

Districts lack staff to expedite
fundraising efforts.

Some funding sources have
restrictive conditions/requirements
that make funding difficult to obtain.

Technology components that are
hardest to fund are maintenance,
training, and technical support.

Limited business contributions are
often attributed to a lack of business
understanding of the extent of
schools' needs and/or the large
number of competing demands on
its resources from the community.

The Solutions
Breaking down the funding barrier.
Funding is still a major barrier to achieving
technology literacy goals, particularly in
urban and rural schools. However, there is a
growing bipartisan political commitment to
investing in technology to support educa-
tional improvement. In 1994, 69 percent of
schools said funding was a barrier; in 1995,
the count fell to 55 percent.23

U.S. schools are projected to have spent
an estimated $5.2 billion on educational
technology during school year 1997-98, a
21 percent rise in spending from 1996-97.
Increased spending on instructional soft-
ware is projected at 49 percent and on
hardware (mostly personal computers and
servers) at 41 percent.24 In 1995, schools
spent $6 million for online and subscrip-
tion-based services; this is expected to
double by 1998.25

Concerns have been raised that school dis-
tricts are throwing money away through
one-time technology expenditures, expect-
ing quick solutions to technology needs. In

19 School Technology and Readiness Report; From Pillars to Progress, Year One.

20 School Technology and Readiness Report; From Pillars to Progress, Year One, p. 4ff.

21 Education Week, Quality Counts: A Report Card on the Condition of Public Education in the 50 States, 1997.

22 School Technology and Readiness Report, From Pillars to Progress, Year One.

23 Getting America's Students Ready for the 21st Century: Meeting the Technology Literacy Challenge, U.S. Department
of Education, June 1996, pp. 29-30.

24 Kerry A. White, "School Technology Spending on the Rise, Survey Predicts," Education Week, September 3, 1997, P. 19.

25 School Technology and Readiness Report; From Pillars to Progress, Year One.
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reality, funding challenges related to the
planning, allocation, use, and monitoring
of resources will be long-term and include:

infrastructure investment (e.g.,
external connections, hardware,
software, etc.);

system maintenance, replacement,
and upgrading of infrastructure,
hardware, and software;

telecommunications access;

technical support and coordination;

technology training to prepare new
teachers and provide professional
development for experienced
teachers and school administrators;

associated building improvements
(wiring, access, connectivity); and

the involvement of families and
other community stakeholders from
the public and private sectors.

Collaboration among federal, state, and
local stakeholders. The federal govern-
ment has been addressing the enormous
investment and costs required for technol-
ogy efforts at local, state, and national
levels. Through its Telecommunications
Act of 1996 (in effect in January 1997),
federal legislation provides "E-Rate" dis-
counts, administered by the Schools and
Libraries Corporation, a not-for-profit
organization established by the Federal
Communications Commission (FCC). The
legislation allows for up to $2.25 billion
in annual discounts for Internet access,
internal connections, and local and long-
distance phone rates to schools and
libraries. Moreover, the Technology
Literacy. Challenge, announced by
President Clinton and Vice President Gore

in February 1996 (and totaling $531 mil-
lion in 1998), is designed to energize the
nation to make young Americans techno-
logically literate by the turn of the century
through achievement of four goals:

All teachers will have the training
and support they need to help
students learn to use computers and
the information highway.

All teachers and students will have
access to modern multimedia
computers in their classrooms.

Every classroom will be connected
to the information highway.

Effective software and online
learning resources will be an
integral part of every school's
curriculum.

A January 1998 report to Congress by the
U.S. General Accounting Office, School
Technology: Five School Districts'
Experiences in Financing Technology
Programs, relates how rural, suburban, and
urban school districts are addressing tech-
nology needs through local, state, and fed-
eral collaboration. All five districts, which
included two cities, chose to allocate from
16 to 77 percent of district funds from
operating budgets for technology. The two
cities competed for and won federal five-
year Technology Innovative Challenge
Grants. All of the districts figured out how
to use federal and state program funding
that was not specifically designated for
technology, but could be used for this pur-
pose. All districts recruited assistance
(grants, and monetary and in-kind dona-
tions) from businesses, foundations, and
individuals. District/school fundraising
activities and parent-teacher activities
rounded out recruitment activities to sup-
port technology efforts.
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Conclusion: Business-Education Partnerships
Can Make a Difference

The good news is that education is first on everybody's

agenda. This also means that the expectations for results

are enormous. Failure and low performance cannot be in our

vocabularies. How can we reach the kinds of goals inherent in

the technology agenda that President Clinton has laid out for

us? It is one thing to say that we are going to put technology in
our classrooms, that we are going to wire our classrooms to the

Internet and the Information Age, that we are going to have

every teacher in the United States feel comfortable and

competent in using technology, that the applications of

technology will cut across the curriculum, and that all of this

will make a difference. But we all know that doing it has to

happen at the ground level of every community where a set of

common goals and a common framework pull things together

from businesses, schools, and communities."

There are no longer questions about
whether new technologies will be used in
schools. Nearly everyone agreesand for
the most part enthusiasticallythat stu-
dents, teachers, and schools must have
access to technology tools for teaching
and learning, career preparation, improv-
ing student achievement, managing and
delivering instruction, and connecting
schools, families, students, and communi-
ties to strengthen communications and
access to global resources.

In and of themselves, technologies almost
never cause substantial change in schools.
Where there has been change, a complex
set of factorsalong with the introduction
of technologiesis planned, developed,

Linda Roberts
Director, Office of Educational Technology

U.S. Department of Education

organized, coordinated, and implemented.
In other words, technology tools play key
roles in this process when they are appro-
priately introduced, applied, and used.

Early results are promising, but it is still
too soon to know the long-term direct or
indirect impact of technology on student
achievement, the management and deliv-
ery of instruction, and employee and fam-
ily involvement in education. New
research designs, procedures, strategies,
and tools must be developed to meet the
special needs associated with monitoring
and evaluating these initiatives.

Many of technology's roles have yet to be
defined, or even discovered. Currently, the

2 6
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major education focus for technology con-
cerns the issues of access, use, and man-
agement of technology resources and
experimentation with various technology
models. What is the result? Technology is
placing great demands on schools and
school support services; currently most
schools are having difficulty in meeting
or addressing these demands.

The acquisition of technology literacy
requires guidance and support services
that are too costly and complex for most
schools to coordinate and manage on

their own. What schools need are part-
ners to help them achieve their goals.
Good partners will come from the com-
munity, business, and local, state, and
national government. Business, particu-
larly, has had a wealth of practical expe-
rience: learning about technology, using
technology, and applying technology to
meet its bottom-line needs. The corporate
experiences described in the following
case studies speak to what business can
dousing technologyto strengthen
employee and family involvement in
education.
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Corporate Experiences

Business can help address these challenges, its own needs,

and those of families, schools, and communities as a key

community stakeholder. The Conference Board surveyed 12

companies and organizations whose programs include the use

of technology to strengthen employee and family involvement

in education. Survey results yielded the following information:

Demographics

The companies are from industries
including telecommunications,
networking, accounting, publishing,
oil, insurance, financial services,
high-tech, and educational
publishing.

Work sites are in local, state,
regional, national, and international
locations.

Company-wide workforce
populations range from fewer than
100 to more than 200,000.

Issues That Spurred Company Efforts
Workforce skill needs

Community relations, including
consumer loyalty and local, state,
and national school improvement

Technology capability of schools,
teachers, and students

Local schooling (level of student
achievement, dropout rate, etc.)

The gap between what students are
learning and what business needs

Mobilizing communities to
accomplish school improvement
goals

Employee and family well-being

History

More than 50 percent have had
their technology in education
efforts in place from two to five
years.

Nearly 20 percent had their
initiatives in place from five to
eight years.

More than 25 percent had their
effort in place for more than eight
years.

Approximately 50 percent say that
the planned length for their multi-
year efforts is open-ended; the
remainder have set the years 2000
or 2001 as a cut-off date, subject to
review of outcomes.

Management Structures
Structures range from within one
company department or division to
company-wide.

Senior managementwhether
CEOs, a city's mayor, and/or
managers of company-wide
business units or divisionshave
championed the efforts.

Needs Assessment
Companies determined how
technology would be used as a tool
to support their efforts through
internal company audits of
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employer, employee, and family
concerns and community audits.

Assessment strategies included
market research, assessing
customer needs, benchmarking,
review of reports and studies
identifying needs and current best
practices, focus groups and task
forces, interviews, and participation
in blue ribbon commissions.

Following the assessments,
companies and their partners set
priorities, standards, goals, and
objectives to address identified
needs.

Target Groups for Company Efforts

Primary: students @re-K-12), families,
employees, other employers (in collabora-
tive efforts), teachers and school adminis-
trators, and community groups and leaders.

Secondary: national education-related and
other nonprofit organizations, govern-
ment, and higher education.

Technology Tools

Training

Computers

Technical assistance

Online information access

LAN/WAN components

Internet access

Monitors

Software manuals

Speakers

Methods to Overcome Challenges
Consistent and clear
communication.

Clear guidelines for schools and
other community learning centers
in relation to company-sponsored
efforts.

Collaborative procedures and
strategies to ensure long-term
stakeholder support and
participation.

Maintenance and/or expansion of
strong company management
support and volunteer efforts.

Becoming a catalyst for purposes
of program development,
expansion, and leveraging.

Adapting the training provided to
schools/school districts to focus on
strategic uses of technology rather
than specific "how-to" instructions.
(Company employees become
trainers, mentors, and consultants
for teachers and administrators. To
overcome teachers' fear of change,
training includes ongoing seminars
and workshops, opportunities for
sharing best practices via listserves,
Web sites and conferences, and/or
sponsorship of national training
companies that provide low-cost
and specific curriculum integration
training. The training can take
place in centers off-campus where
teachers feel less constrained to ask
questions and experiment and
continue on an as-needed basis.)

Educating school leadership about
the need for staffing through
company volunteers and loaned
executives.
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Ensuring that company efforts are
adequately staffed in order to
respond efficiently and effectively
to partners.

Ongoing monitoring, review,
renewal, and adjustment of a
company's initiative to maintain
relevance, timeliness, and
effectiveness via numerous
strategies:

letters of commitment from
school personnel;

modeling the expanded uses of
technology;

providing schools with ideas
that have worked in other
communities to maintain project
momentum;

establishing incentives
programs to encourage ongoing
participation and commitment
from schools and employee
volunteers; and

allocating and monitoring the
use of resources (financial,
human, materials/equipment)
for training for leadership and
participation.

Expanding equal access by
working to provide a range of
solutions at varying price points to
facilitate the sharing of best
funding models from community to
community, and to provide flexible
license agreements that allow
schools to rent equipment to those
that cannot afford to buy them.

30

Helping schools and other
community centers to maximize the
Universal Service Fund and
leverage additional financial
support from foundations and state
and federal agencies through
community collaboration and
matching opportunities.

Monitoring and Assessment Tools That
Document Results

Anecdotal evidence or word
of mouth

Media reporting @rint, radio,
television)

Reports

Records

Surveys/questionnaires

Awards to the company

Expanded employee volunteerism

Internal and external studies

Contracted evaluations

Documented results reported for the com-
pany and its employees (with or without
children):

Expanded family and employee
involvement in education

Increased family and employee use
of technology to support learning

Improved company image, morale,
and balance of family life and
work life
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Documented results of community, school,
family, and student efforts using technology:

Support for and improvement in the
preparation and skills of the
entering workforce, high academic
standards, and student achievement

Support for school's access to
technology

Increased educator use of
technology to manage and deliver
instruction and curriculum

Connectivity of employers and
employees to schools, homes, and
other community centers of
learning

Help to schools and community
learning centers to upgrade their
technology (infrastructure,
hardware and software,
connectivity)

Through creative uses of technology, 12
companies and organizations (see pages
31-42 are successfully bringing together
other stakeholders to strengthen employee
and family involvement in education.
These efforts appear to cut across all areas
of support. However, program emphasis is
placed on:

support to professional/skills
development for teachers, families,

and students (Nortel: Teacher
Training Program);

strengthening community-based
learning (American Business
Collaboration for Quality
Dependent Care: Bridge Project;
FamilyEducation Network: A Free
and Simple Web Site; Boston
Private Industry Council: The
Boston Compact's Community
Learning Centers);

better preparation of the workforce
(Cisco Systems, Inc.: Networking
Academies; Hewlett-Packard
Company: HP E-Mail Mentor
Program);

support for educational
improvement for special
populations (Mattel
Foundation/Alliance for
Technology Access: Family
Learning Program; Scholastic
Inc./Center for Applied Special
Technology: WiggleWorks ); and

making technology integral to
schooling and learning (Arthur
Andersen & Co.: School of the
Future Program; Microsoft Corp.:
Anytime Anywhere Learning
Program; AT&T: Learning
Network; IBM Corporation: Wired
for LearningReinventing
Education Projects).
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Hewlett-Packard Company:
HP E-Mail Mentor Program

The Hewlett-Packard (HP) E-Mail Mentor Program
was launched in January 1995 to help students in
math, science, communication, and career/educa-
tion planning. HP employees from around the
world are matched with 5th-12th grade students
and a pilot group of students at the University of
Arizona. Currently 1,100 students are being served
in the United States, Canada, Australia, and France.
Each student is matched with one employee in a
telementoring relationship that is supported by a
supervising teacher who guides the student and
mentor as they work on academic projects through-
out the school year. Telementoring was the vehicle
selected because it allows thousands of students
and employees to form productive mentoring rela-
tionships that would not exist under normal circum-
stances. The Internet and related technologies
represent a potential to match thousands of students
with successful business professionalsthe first
time in U.S. history where this has been possible.

Benefits for Students
HP mentors help students understand what it takes
to be a successful professional in today's business
world. Through these exchanges with industry pro-
fessionals, students develop a concept of education
that goes far beyond the traditional classroom.
Seeing how math and science are used at HP every
day strengthens the students' sense of relevance of
these subjects to their academic careers and the
professional world.

"Students become frustrated with math and science,
especially when they do not see the connection to
how it might be of use to them in the future,"
explains HP mentor Mary Jones of Loveland,
Colorado. "Nothing helps change their attitude bet-
ter than talking to someone who uses science and
math theories to create useful products. Of course,
every student won't need to work in an R&D lab,
but all students will need to know how to efficiently
prove their ideas in practical ways. What better way
to teach this skill than to have them practice with
math and science?"

For students in remote areas of the country, these dis-
coveries can change their perception of what life and
their future hold for them. For example, a female
high-school student in Palmer, Alaska, was interested
in medical research, but felt limited by her remote

location and the lack of scientists in her area. Through
correspondence with her HP mentor, she is now devel-
oping a research topic, making connections through e-
mail with scientists who are interested in her specific
area of research, and applying for a scholarship that
may enable her to conduct this research.

Benefits for HP Mentors
HP employees enjoy the program for several rea-
sons. Participation in the program:

provides a sense of personal reward from
helping students excel academically and
personally;

develops a better understanding and
appreciation of the educational needs of
today's students and teachers; and

enables their involvement in K-12
education without leaving the HP site and
with minimal time commitment (less than
10 minutes per day).

The Future of Telementoring
Based on the demand for the HP E-Mail Mentor
Program, Hewlett-Packard has decided to create an
International Telementor Center by partnering with
the Mid-Continent Regional Education Lab in
Aurora, Colorado. The center, which will open in
1998, will allow many corporations, small businesses,
and professional organizations to get involved in tele-
mentoring. The goal of the center is to serve a mini-
mum of 10,000 students per year within the first five
years of operation. The HP E-Mail Mentor Program
will be administered thrmmough thmism center.

Contact: Bess Stephens, Education Program Manager,

Hewlett-Packard Company, 3000 Hanover St. 20BU, Palo Alto, CA 94304
650-857-2857, www.mentor.extemal.hp.com, www.telementor.orgicharter/
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Arthur Andersen & Co.:
School of the Future Program

Arthur Andersen's School of the Future Program,
begun in 1989, aims to design a fundamentally new
education system whose results can be demon-
strated to the nation and the world. After seven
years of research and development and working
with schools to prototype various elements, the
Arthur Andersen Community Learning Center
(AACLC) was opened in September 1996 in part-
nership with the Alameda California Public

am.

te,

Schools. The AACLC accommodates up to 150 stu-
dents, ages 12-18, in a modern version of the one-
room schoolhouse.

The learning environment of the AACLC makes per-
vasive use of technology to support self-directed
learning. This allows the learners to navigate varied
pathways and the resulting diversity of knowledge
creation allows them to access one another's knowl-
edge and to work effectively in teams.

Arthur Andersen continues to provide ongoing pro-
ject and teacher support to the AACLC. For example,
it is assisting in the design of a "Learning to Learn"
program and assessment tools and techniques. The
company has also sponsored an update of the
Community Vision and the development of a "consti-
tution" drawn up by the learners to govern the
AACLC. The program has inspired a number of
Arthur Andersen's U.S. and international offices to
lead in local school improvement programs.

Arthur Andersen also provides various publications
and tools to help its employees participate in a broad
range of school improvement efforts in their local
communities. Employees in approximately 100 coun-
tries have access to online databases of global best
practices in education and to Andersen professionals
who are part of the School of the Future team and are
available to support local community initiatives.

Contact: Morton Egol, Partner
Arthur Andersen & Co., 1345 Avenue of the Americas, New York, NY 10105
212-708-4855, school.of.the.future@arthurandersen.com, www.arthurandersen.com/schoolofthefuture
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The Bridge Project is a technology and training ini-
tiative developed with funding from the American
Business Collaboration for Quality Dependent Care.
Twenty-two Champion Companies and their local
corporate partners have committed to invest $100
million in communities where their employees live
and work. The Champion Companies include: Aetna,
Allstate Insurance Company, American Express,
Amoco Corporation, AT&T, Bank of America,
Chevron Corporation, Citibank, Deloitte & Touche
LLP, Eastman Kodak Company, Exxon Corporation,
GE Capital Services, Hewlett-Packard Company,
IBM Corporation, Johnson & Johnson, Lucent
Technologies, Mobil Corporation, NYNEX/Bell
Atlantic, Price Waterhouse LLP, Texaco, Inc., Texas
Instruments, and Xerox Corporation. These compa-
nies support the Bridge Project through:

funding for schools to acquire state-of-the-
art voice-mail technology;

training for school districts on how to use
this technology to improve teacher-family
communication;

training for teachers on how to script and
record effective messages that will keep
parents up-to-date with what is happening
in the classroom and with homework
assignments; and

strategies to communicate the project to
employees, other parents at the school, and
the community-at-large.

The project uses voice-messaging
technology to help connect busy parents
and teachers so they can work together to
ensure student success. Teachers in Bridge
Project schools have a voice mailbox where
they can record a daily message for parents
regarding school activities, homework
assignments, and suggestions to support
learning at home. School-wide information
about events, lunch menus, PTA/PTO
meetings, and sports schedules can also be
made available through voice-mail. Parents
can access this information via touch-tone
telephone at any time.

School-based messaging technology provides the
capability for teachers to record messages in more
than one language to reach parents who do not
speak English. In addition, many schools use two-

way voice messaging so parents can leave private
messages for their children's teachers. Many sys-
tems also provide a "call-out" function that permits
the schools to reach parents for emergency notifica-
tion at home or at work (e.g., school closings
because of a snowstorm, buses arriving late from a
field trip, etc.), alert parents to their child's absen-
teeism, and send good news home such as the
names of students who have made the honor roll.

The Bridge Project, developed by WFD, Inc. in con-
sultation with Dr. Jerold Bauch at Vanderbilt
University, has shown that, when implemented cor-
rectly, voice-mail communication systems can have
significant results on a school community: 50 percent
of parents access the system every day, teacher-parent
communication increases approximately 500 percent,
and homework completion and attendance improve.

Currently, voice-messaging systems are installed
and teachers trained in 129 schools in which
109,000 children are enrolled; 3,400 of these stu-
dents are children of sponsoring company
employees. Approximately one-half of collabora-
tors' employees say they are now more involved
in their children's education and that their chil-
dren are completing more homework as a result
of the Bridge Project. More than one-third of col-
laborators' employees say the project has helped
them balance work and family responsibilities
and reduce family stress.

CONNECTING PARENTS
AND SCHOOLS THROUGH
VOICE MESSAGING

Contact: Leanne C. Barrett, Bridge Project Program Manager,
WFD, Inc., 930 Commonwealth Ave., Boston, MA 02215
617-278-4140, www.wfd.com
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IBM Corporation:
Wired for LearningReinventing Education Projects

Through Reinventing Education partnerships with the
Charlotte-Mecklenburg Schools and the Durham
Public Schools in North Carolina and the Detroit
Public Schools in Michigan, IBM is implementing
Wired for Learning as a means of fostering better
communication among parents, teachers, community
members, and students. Wired for Learning enables
delivery of information through the World Wide Web,
while ensuring that confidential data is maintained
with the highest degree of security (especially critical
in the KI2 environment, where information on stu-
dents, conferences between parents and teachers, and
discussions among teachers must be kept private).

Wired for Learning provides registered user
groupsparents, teachers, community members, and

studentswith a customized,
Location: nttp:tmww.gv.cms.k12mustitistds_1c.nsfr'HomopageiGuest

, online setting from which they
Ei can obtain appropriate informa-

tion on a range of student learn-
ing experiences, with a special
focus on student work. The
software then enables them to
take a more active and support-
ive role in children's education
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From their Wired for Learning desktop, parents have
access to a range of applications that provide them
with virtual entree into their children's classrooms and
schools. By using the "private conferencing" applica-
tion, they can communicate with their child's teachers
at night or on weekendstimes that until now were
considered off-hours. Wired for Learning encourages
conversations to focus on student work; from the same
desktop, parents can examine their children's com-
pleted and evaluated assignments. They can also
gauge how their children are performing in relation to
specific educational criteria by viewing a special data-
bank that contains district and state academic stan-
dards. To enable participation in all aspects of
children's learning, parents can access a school calen-
dar that details current classroom activities, upcoming
field trips and school events, and lunch menus.

Teachers logging onto Wired for Learning have
access to a range of applications that help them
manage their classrooms for greater efficiency and
effectiveness. In addition to being able to communi-
cate with their students' parents, teachers can use
the "instructional planner" application to develop
unit and lesson plans online. This application incor-

porates both the standards database to help teachers
ensure that their lessons meet performance stan-
dards, and a resources databank through which
teachers can use stored information or search the
Internet for information that will enhance their
lessons. The instructional planner also allows teach-
ers to develop units or lessons collaboratively with
teachers working in other classrooms or schools,
thus increasing productivity and maximizing time,
while raising the quality of the lesson. When assess-
ing student work, a "mark-up" feature within Wired
for Learning allows teachers to link student perfor-
mance directly to the districts' academic standards.

Once teachers have developed lessons online, stu-
dents are able to use Wired for Learning to access
and work on their assignments both in and outside
the classroom, thus effectively lengthening the
school day and the school year and giving students
additional time and activities to help them reach aca-
demic standards. Wired for Learning also allows stu-
dents working from different locations to collaborate
on the same project; students in different grades, as
well as in different classrooms, can learn to work in
a team and share and present information.

Wired for Learning also enables interested community
members to contribute their expertise and support to
their local schools. Teachers can identify university
professors, museum historians, and other concerned
citizens from a database of registered and approved
mentors to serve as resources for specific instructional
units or as online tutors. They are able to work from
their homes, offices, or other networked locations at
their convenience, thus eliminating time and distance
constraints that act as barriers to volunteerism.

While parents, teachers, community members, and
students who own an Internet-connected computer
can access Wired for Learning from their home,
workplace, or school, the project has taken into
account that not everyone has such easy access. In
Charlotte, users can access Wired for Learning from
the Double Oaks Community Center, which is
located in the inner city; Discovery Place, the science
museum located downtown; or at school buildings
within the Governor's Villagethe district's new
complex of revolutionary schools, which are open
until 9 pm to ensure easy access for all parents. In
Detroit, users can access the technology at both the
Parkside and Jeffries housing developments. In
Durham, users have access to Wired for Learning
through a number of campus sites at Duke University.

Contact: Robin Willner, Director of Corporate Social Policy and Programs
IBM Corporation, New Orchard Rd., Armonk, NY 10504
914-499-5619, willner@us.ibm.com, www.ibm.corn/ibrrVibmgives
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Microsoft Corp.:
Anytime Anywhere Learning Program

Microsoft believes that the single most important use
of technology is to improve education. This belief is
demonstrated through its vision of and continuing
efforts to help build a global "Connected Learning
Community" in which all students, educators, and
parents have access to technology and the tools and
skills to support learning today and for a lifetime.

Microsoft's Anytime Anywhere Learning (AAL) is
a simple yet powerful idea, a world in which all
students and teachers have access to a personal
computer and online information 24 hours a day, 7
days a week, allowing them to pursue individual
paths to learning. In this world, learning does not
result from access alone but from continuous,
dynamic interaction among students, educators,
parents, and the extended community.

Through a funding partnership between the school
district and parents, students in New York City's
Community District Six use their Microsoft
Windowse-based laptops loaded with Microsoft
Office Professional and a modem for connectivity
to the Internet as a basic learner's tool kit anytime
they need to, anywhere they may be. When District
Six Superintendent Anthony Amato learned of this
approach to technology integration, the district's
original technology plan called for computer labs
where students would have scheduled classes 45
minutes each week. But Amato quickly realized
this approach would mean nothing to the children
in terms of what computers are used for in the real
world. He also knew that after graduation his stu-
dents would have to compete with others who grew
up with access to technology both at home and at
school. Partnering with parents to purchase or lease
laptop computers for students to use 100 percent of
the time was an opportunity to address these issues.

Amato started the program with 26 fifth-graders
and one teacher at Mott Hall School and was

adamant that if he did not see a positive impact on
learning and teaching, he would not expand. The
teacher reported that students had a new excitement
for learning, working to master each class assign-
ment. Plus, her classroom attendance rate reached
nearly 100 percent. In the second year, Amato
expanded Anytime Anywhere Learning to more
than 1,400 students at 16 schools and is committed
to increasing participation. In 52 schools nation-
wide that pioneered Anytime Anywhere Learning,
teachers consistently report the powerful impact
that full-time access to laptop computers running
Microsoft Office is having on how they teach and
what students accomplish. Students are taking
responsibility for their own learning and the laptop
and software is allowing the teachers to customize
instruction to fit each student's individual needs.

Through a resource book and Web site, Microsoft
provides schools with ideas, best practices, strategies,
models, and case studies, as well as connections to
potential solutions for hardware, financing, insurance,
and training. Microsoft and Toshiba also are funding
a three-year independent evaluation to measure the
impact that the use of full-featured laptops on a one-
to-one ratio has on teaching and learning.

Contact: Jane Broom, Program Manager
Anytime Anywhere Learning Program, Microsoft Corp., One Microsoft Way, Redmond, WA 98052
425-936-4253, WWW.rrlicrosoft.com/education/k12/aal/
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Boston Mayor, Thomas M. Menino added a sixth edu-
cational goal, Community Learning Centers, to The
Boston Compact, a set of teaching and learning goals
agreed upon by key stakeholder groups in the Boston
community: business, higher education, human ser-
vices and cultural partners, the teachers' union, school
committees, superintendents, and parents.

"By 2001, there will be computers not just in the
lab, but in every classroom," said Menino during
his State of the City Address at Jeremiah E. Burke
High School in January 1996. "One computer for
every four students and a computer for every
teacher. Every school library will be linked to the
six million books of the Boston Public Library. In
my visits to the schools, I've seen the difference
computers make, the wonder on the faces of those
students. I believe it when the experts say that com-
puters offer the breakthrough in learning we've all
been waiting for."

The mayor's call to action has resulted in the con-
nection of more than 50 percent of the city's
schools and 8 community centers to the Internet
with a starter network in place in each school; all
125 Boston schools are on schedule to be online by
October 1998. A number of the schools have
expanded their networks throughout the entire
building, usually with the help of their NetDay
partners who have helped wire the schools and con:
nect them to the Internet. Boston is well on its way
to putting 4,500 new computers in schools by mid-
1998, a 200 percent increase over 1997. This will
bring the ratio of students to computers from 63 to
1 (January 1996) to 10 to 1 (January 1997). More
than $22 million has been raised from private sec-
tor, state, federal, and foundation grants to support
this effort. In addition, at least 88 companies have
assisted at both citywide and school levels by pro-
viding not only major monetary contributions, but
also technical expertise, fundraising assistance,
computer donations, and ongoing volunteer sup-
port. The Boston PIC, the convenor of The Boston
Compact, also recruits business support to individ-
ual schools.

Parent and Community Involvement
Each school has a technology team that conducted
a needs assessment and developed a plan for the
school; this team includes parents and business
partners. NetDays have been one particularly effec-
tive way for schools to reach out to their parents
and community. In addition to involving parents in
NetDay itself, more than half of the schools that are
online have conducted family evenings to introduce
parents to the new technology in their buildings.

During the summers of 1996 and 1997, thanks to cor-
porate funding, more than 70 schools participated in a
week-long Technology Institute at MIT. School teams
included teachers and parents, some of whom took
their only week of vacation to participate with their
school. Through the institute, parents and teachers
learned more about technology and about one another.
In most cases these parents continued to participate on
school technology teams, have become great advo-
cates for technology in the school, and brought other
parents on-board.

Contact: Jo Coro, Partnership Manager
Boston Private Industry Council, 2 Oliver St., Boston, MA 02109
617-423-3755, jcorro@bostonpic.com
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AT&T:

Learning Network

As a world leader in the telecommunications indus-
try, AT&T has long been a champion of the power
of effective education and has supported that belief
by contributing more than $500 million in support
of education since 1984. Like those of many other
companies, this investment is driven by the need for
a highly competitive workforce, but AT&T also rec-
ognizes and values the quality of life inspired by
educated citizens.

As a company at the forefront of the information
technology revolution, AT&T continues its legacy
with the AT&T Learning Network, a five-year $150
million program to bring AT&T technology and
extensive support services to every public and pri-
vate elementary and secondary school in the United
States. This initiative, a joint business and philan-
thropic offer, represents AT&T's single largest com-
mitment to education to date.

Launched in 1995, the AT&T Learning Network is
designed to provide all schools with access to some
of the newest information technologies, including
the Internet and the World Wide Web. It was impor-
tant to make this program available not to just some
schools, but all schools, and it was equally impor-
tant to include not only access to the technology,
but help in understanding how to use it. That's why
the AT&T Learning Network's free online support
service includes an Internet 101 teacher tutorial on
how to use the Internet; a Web Tour created by edu-
cation experts to guide teachers through various
education-related uses of the World Wide Web; and
AskLN, an exclusive mentoring program that pro-
vides coaching to teachers, by teachers, on how to
integrate technology into lesson plans and class-
room activities. In addition, world-class technical
assistance and links and pointers to top search
engines and resources help direct teachers to valu-
able online education content and information.

To complement the offer from AT&T's business
units, the AT&T Foundation makes available AT&T
Learning Network grants to help families, schools,
and communities use technology to improve teach-
ing and learning.

AT&T believes that parents are the child's first and
most important teachers and, as such, essential to a
child's success in school. Therefore, AT&T Learning
Network grants support projects that encourage and
facilitate greater family involvement in education.

The company recognizes the critical importance of
well-prepared, highly motivated teachers to student
achievement, and awards AT&T Learning Network
grants to support professional development opportu-
nities for teachers in the use of technology. AT&T is
also concerned with the preparation of new teachers
and is working with colleges of education to inte-
grate technology into teacher preparation programs.

Believing that learning is a lifelong process, and learn-
ing how to learn is an essential survival skill for the
21st century, AT&T's Learning Network grants aim to
help build the frameworks for learning communities.

The AT&T Learning Network will continue to
evolve to meet the changing needs in education and
the rapid advances in technology. As the company
moves from Net Days to "Next Days" (beyond
wiring and connecting schools), it will continue to
seek broad collaboration and creative partnerships
to strengthen the impact of its work. And the AT&T
Learning Network will continue to symbolize the
company's belief in the power of technology to
enhance teaching and learning worldwide.
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Contact: Marilyn Reznick, Vice President, Education Programs
AT&T Foundation, 32 Avenue of the Americas, Room 2432, New York, NY 10013
212-387-6555

Using Technologi to Strengthen Employee and Family Involvement in Education 37

38



Mattel Foundation/Alliance for Technology Access:
Family Learning Program

The Mattel Foundation, established in 1978, is ded-
icated to the betterment of children's lives, which it
encourages through grantmaking programs. One of
the most successful of these initiatives is the Mattel
Family Learning Program (MFLP).

This program began in 1990 as the IBM Writing to
Read Computer Laboratory Project, a program
designed to teach KGrade 1 students to read and
write in a self-contained lab environment. The pro-
ject had a positive influence on the writing and
reading achievement of all students, but was espe-
cially effective for students with special needs.

In 1994, the Mattel Foundation began a partnership
with the Alliance for Technology Access (ATA), an
agency that seeks to bring technology into the lives of
children and adults with disabilities. The two shared a
common goal to improve the educational achieve-
ment of all children, especially those with special
needs, through the imaginative application of com-
puter technology in classrooms across the country.
Together, they refined the mission of the MFLP from
providing participating schools with a Writing to
Read Lab to providing schools and community cen-
ters with the opportunity to choose equipment that
will complement their existing technology programs.
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Advances in technology and the growing popularity
and accessibility of the Internet and the World Wide
Web prompted the MFLP to provide its participants
with the hardware, software, wiring, and technical
support necessary to go online. ATA created a
closed listserv and Web site as vehicles for the
schools to share resources and creations, find pen
pals, and make other online connections.

Recognizing the strong and direct correlation
between educational success and the involvement
of the family in a child's education, the MFLP
began to provide support to schools and community
centers to enable them to develop after-school, fam-
ily involvement programs.

These programs now provide families with opportu-
nities outside of regular school hours to participate
and learn how computers are helping children with
disabilities gain self-confidence while improving
their skills. Family members get to see first-hand
how adaptive technology and appropriate software
can support their children's attainment of educa-
tional and social goals. They benefit from seeing
their children mastering something as seemingly
complicated and intimidating as technology, taking
center stage as "computer stars." As such, the chil-
dren are able to show their siblings and peers how
to use the technology. These after-school programs
not only strengthen every child's ability to learn,
but also strengthen the bonds between family,
school, and community.

To date, the MFLP has had a profound impact on
the education of more than 23,000 students across
the country, including 3,018 special education stu-
dents and 7,303 disadvantaged, at-risk students.
Additionally, 300 teachers, special education
instructors, librarians, administrators, paraprofes-
sionals, volunteers, and parents have benefited from
specialized training provided by ATA, and from the
use of computer equipment provided by the Mattel
Foundation.

Contact: Russ Holland

Alliance for Technology Access, 2175 E. Francisco Blvd., San Rafael, CA 94901-5524
415-455-4575, russholland@ATAccess.org, www.ATAccess.org
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Norte!:
Teacher Training Program

Nortel created its Teacher Training Program to help
address the computer technology needs of North
Carolina local school teachers. Beginning in 1991,
Nortel volunteers have spent Saturdays training
teachers and administrators at the company's
Research Triangle facilities. The program started by
working with one local school system at a time; a
full-time project manager was added in 1997 in
order to expand the scope of the program and reach
teachers from other parts of the state. This expansion
allows teachers from across the state to register on an
individual basis at no cost. More than 3,800 teachers
have been trained since the program's inception.

The curriculum has grown to meet the demands of
teachers who need to know much more than basic
word processing and spreadsheet development. The
present course offerings include more than 16
courses in both Macintosh and PC environments.
Some of the more popular courses are Power Point,
Excel, Print Shop, World Wide Web, Networking,
Upgrading/ Troubleshooting Your PC, and
Front Page. Nortel's program will soon equip teach-
ers with advanced techniques for navigating the
World Wide Web and using the other applications
to integrate computer technology into their daily

instruction. As teachers became more familiar with
the Web, networking and Web page design were
added to the curriculum.

The key to the success of the program must be
attributed to Nortel's employee volunteers. More
than 40 employees are involved on a regular basis to
deliver these courses on Saturdays at the company's
local Technical Education Center. Many of the vol-
unteers helped develop and write training manuals
that could be given to the teachers at the end of their
classes. These manuals were custom-designed to
match the needs of the education community. As the
program grew, Nortel hired external writers to keep
up with the demand for new course offerings.

The program is now positioned to be a major factor
in North Carolina's education reform efforts. The
program offered has been approved for Continuing
Education Credit as part of North Carolina's
teacher certification requirements. As a result of
this approval, Nortel will be able to train 1,300
teachers per year. The Nortel Teacher Training
Program plays a key role in the development of
North Carolina's teachers as they prepare the lead-
ers of tomorrowtoday's children.

Contacts:
Edgar D. Murphy, Ill, Community Relations Manager, Public Affairs
NorteVNorthern Telecom, 4001 East Chapel Hill-Nelson Highway, Research Triangle Park, NC 27709
919-992-3045

Anna Marrow, Project Manager
NorteVNorthem Telecom Teacher Training Program

marrowal@nt.com
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Cisco Systems, Inc.:
Cisco Networking Academy Program

Cisco Systems' worldwide education program is
helping schools to prepare the future workforce for
success in the 21st century. The company launched
a new partnership called Cisco Networking
Academy Program in October 1997. Through a part-
nership of schools, government, and industry, this
program teaches high school and college students to
design, build, and maintain computer networks.

The program attempts to provide a turnkey solution
to schools. First, the program offers a four-semester,
multimedia, Web-based curriculum that will continu-
ally evolve to include new concepts. Second, it pro-
vides a complete suite of lab equipment on which
students can practice their skills, teacher training, and
support for the curriculum and the equipment. Third,
students who can demonstrate competence after com-
pleting the curriculum acquire a marketable certifi-
cate. Last, through this Web-based virtual community,
academies can also share insights on all aspects of the
program, including its strengths and weaknesses.

The Cisco Networking Academy Program does not
simply drop technology into the classroom together
with a short-term teacher training module; rather,
they intend to provide virtually everything a school
needs to effectively and economically teach stu-
dents how to build and maintain networks. Students
graduating from this program will be strong net-
work administrators, designers, and troubleshooters
because they will have substantial experience doing
these jobs on real networks.

Contact: www.cisco.com/edu

In April 1997, the curriculum was tested when stu-
dents from Thurgood Marshall Academic High
School in San Francisco were brought to the San
Jose Convention Center. In less than a day, these
students designed, installed, and configured a 70-
node trade show network for the California
Community College Foundation. This network,
using the latest technologies, connected all trade
show booths and conference rooms. The network
operated flawlessly throughout the three days of the
trade show.

The Cisco Networking Academy Program has
already demonstrated benefits for all partners.
Students enjoy the fun-to-use curriculum that pro-
vides job skills leading to gainful employment in
information technology jobs. Student classroom
time is divided between using the multimedia cur-
riculum with its animations, pictures, examples, and
exercises, and actually configuring and operating
real network equipment in the lab. While the stu-
dents are learning the skills essential to network
administration, they are building reading, writing,
and math skills through the required project and
other assignments.

Teachers receive motivated students and knowledge
critical to the information economy. Schools get a
relevant new curriculum and, perhaps more impor-
tantly, people to help maintain their computer net-
works. Students, under proper supervision, are
encouraged to learn about and help maintain the
networks of not only their own school, but also of
other schools in the area.

Industry is excited about the opportunity to hire
certified graduates from the Cisco Networking
Academy Program. Cisco will do what it can to
hire them; the company will also do what it can to
bring together hiring managers and program gradu-
ates, although it will take care to ensure that it does
not create a bottleneck to this enormous endeavor.

Since the program was launched, it has been estab-
lished in 946 high schools, colleges, and technical
schools in 47 states and several countries. By the
fall 1998, the program is expected to be established
in all 50 states and in many additional countries.
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Family Education Network:
A Free and Simple Web Site

Family Education Network has built an easy-to-use,
free, interactive bridge between home, school, and
community that helps generate family involvement
in education. This service is changing the face of
parent-teacher communications for the 21st century.

Because it is free and easy to use, more than 30
million parents are able to utilize this accessible,
unique Web site. Recently rated the best family
Web site in a survey of parents by FamilyPC maga-
zine (November 1997), Family Education Network
is the first nationwide information service for par-
ents that connects them with their children's
schools and with other parents, both within their
communities and across the country.

With thousands of pages of information on trends in
education, free tools that help schools activate fam-
ily involvement, a customizable home page, interac-
tive bulletin boards and e-mail on the Web site,
online technical assistance, and promotional support
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to help launch the school district's Web site, each
school district Web site invites parents to learn more
about their children's schools and the educational
world at large. Each page keeps schools connected
to national and local trends, policy makers, and
experts by supplying fresh editorial features and
interactive tools, state resources, local news and
weather, as well as two dozen simple templates in
which the schools can highlight important informa-
tion about everything from sports schedules to lunch
menus to curriculum and homework assignments.

To build this family involvement service,
FamilyEducation Network is partnering with organi-
zations such as the American Association of School
Administrators, the National PTA, National School
Boards Association, and Communities in Schools.

In addition to enhancing communication with par-
ents and these groups, FamilyEducation Network
encourages state and national discussion by allow-
ing schools to share important information and best
practices with one another.

In the United States today, most parents work out-
side the home and many cannot be the active partic-
ipants they would like to be in their children's lives.
Many families do not have home computers. But
FamilyEducation Network is helping parents to
break from these traditional limitations and become
more involved in their children's education. This
free site can be accessed by computers at public
libraries, school computer labs, other community
centers, and from the office.

So, whether parents are working from nine to five
or doing home schooling, whether or not they have
a computer at home, or whether they live in a sub-
urban, rural, or urban area, they can still find out
about their child's community, homework assign-
ments, and what school activities are in the pipeline
through FamilyEducation Network at
www.familyeducation.com.

Contact: Carroll Miller, Co-Founder and Vice President

FamilyEducation Company, 20 Park Plaza, Suite 1215, Boston, MA 02116
617-542-6500, Ext. 128, Fax: 617-542-6564, carrollm@familyeducation.com
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In 1992, Scholastic Inc., a leading publisher of
classroom materials, began its collaboration with
CAST (Center for Applied Special Technology), a
not-for-profit think tank of educators and technol-
ogy specialists. This partnership resulted in the
publication of WiggleWorks, the first large-scale,
commercial early-literacy series (72 books in print
form) that also incorporates universally designed
CD-ROMs for each book.

Universally designed software is usable by every-
one, including children with learning disabilities,
physical challenges, sensory impairments, and
those with other reading challengesas well as
those with extraordinary abilities.

In this unique partnership, Scholastic brought to
CAST all the power and reach of a major publisher
of educational materials. CAST brought to
Scholastic an understanding of universal design and
how digital technology can shape instructional
materials to accommodate different access needs,
learning styles, interests, abilities, and linguistic
backgrounds.

By working together, Scholastic and CAST pro-
duced a breakthrough product that has achieved
extraordinary market penetration and has become a
landmark for early-literacy development. This
award-winning series grew into a multi-platform
product, for the school and home markets, in both
English and Spanish.

In the process of producing WiggleWorks, CAST
helped Scholastic realize its goal of designing
mainstream educational materials that work for
everyone; this concept of universal design has dra-

matically transformed Scholastic's thinking about
how to produce educational products. Scholastic
also benefited from CAST's knowledge of new
brain research and how that data can inform the
development of instructional materials.

By being invited to participate in Scholastic's edito-
rial process, focus groups, and sales meetings,
CAST learned the importance of designing educa-
tional software for teachers and the real-life
demands of the classroom. Both Scholastic and
CAST made it a priority to work hand-in-hand with
educators in the field to design the highest-quality
and most useful product possible.

CAST also learned from Scholastic that the design
of first-rate learning tools is only half the challenge
in broadening learning opportunities for students;
the other half is the importance of high-quality
graphic, audio, and interface design, smart market-
ing, and strategic delivery of the product to teachers
and students. CAST could not have begun to pro-
duce or market the accessible software tools
embedded in WiggleWorks without partnering with
Scholastic. Scholastic and CAST worked together
to bring well-researched pedagogy to life.

Contacts:
Catharine Cook, Director of Development

CAST (Center for Applied Special Technology), 39 Cross St., Peabody, MA 01960
978-531-8555, TTY 978-538-3110, ccook@cast.org, www.cast.org

Anne Schreiber, Managing Editor, Instructional Publishing
Scholastic Inc., 555 Broadway, New York, NY 10012

212-965-7363, aschreiber@scholastic.com, www.scholastic.com
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