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Letter from

the CEO Forum

Since we issued our first report, "The School

Technology and Readiness Report: From Pillars to

Progress," in October 1997, there has been solid

progress integrating technology into America's

public K-12 schools. As our Year 2 School

Technology and Readiness Assessment shows,

the number of schools effectively using technol-

ogy has risen from 15 to 24 percent. In addi-

tion, almost 80 percent of schools have connec-

tions to the Internet.

This progress is encouraging. Nevertheless,

the gap between technology presence in schools

and its effective use is still too wide. We contin-

ue to believe the quality of public education

in this country depends upon our collective

ability to close the gap between technology

presence and its effective use in the pursuit

of school improvement.

Anecdotal evidence suggests that appropriate

use of technology has a positive impact on edu-

cation. Nevertheless, broad-based statistical

analysis of the impact of technology in educa-

tion remains elusive.' Our nation is now reach-

ing a stage in which the prevalence of and access

to technology is at a threshold level in a signifi-

cant number of schools. Therefore, we must

direct our attention to the use of technology in

Therese Crane, resident

Jostens Learning Corporation
Co-Chair, CEO Forum

schools and its impact on student performance.

Bolstered by a recent study that shows a posi-

tive correlation between student performance

and teacher professional development' and on

our steadfast belief that teachers are a critical link

to better learning, this report provides:

an overview of existing efforts to prepare teach-

ers to use technology to improve education;

a description of the progressive stages educa-

tors pass through as they integrate technology

into the process of teaching and learning;

a list of principles we believe are essential for

developing successful plans for professional

development with technology;

information and practical advice about how to

make the most of technology in schools and

classrooms; and

a series of recommendations to help ensure

that teachers are well prepared to guide today's

students to future success.

We hope the report is helpful and that from it,

educators find support, inspiration, and some

great ideas they can put to work in their schools.

We also hope it prompts decisive action to

empower teachers to take advantage of technolo-

gy as a tool to improve education and student

performance.

Alan G. Spoon, President

The Washington Post Company
Co-Chair, CEO Forum

i 4
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Recommendations This report builds a strong case for better preparing new and veteran teachers to use technology

more effectively to help students achieve higher academic standards and to improve education

generally. To reach these goals, the CEO Forum recommends the following actions by educators,

administrators, and business and community leaders. We realize the recommendations are

ambitious, but with community-wide commitment, a national imperative, and adequate support

Schools of Education should prepare

new teachers to integrate technology

effectively into the curriculum.

National accreditation standards for

schools of education should be changed by

2000 to require that schools of education

prepare new teachers and administrators

to integrate technology into the classroom

Schools of Education should provide facul-

ty with the tools, incentives, and on-going

professional development they need to

integrate technology into the teacher-train-

ing curriculum by 2001.

New teacher and administrator licensure

and certification programs should require

proficiency in integrating technology into

the curriculum by 2003.

Technology funding for schools of educa-

tion should be increased.

Year 2 STaR Report

Current teachers and administrators

should be proficient in integrating

technology into the curriculum.

Every state should develop standards

for effective continuing education on

integrating technology into the curriculum

by 2000

Schools and districts should establish long-

term technology related professional devel-

opment plans and proficiency standards

for all teachers and administrators by 2000.

Every teacher and administrator should

have ready access to appropriate communi-

cations and information technology.

Resources for technology-related profes-

sional development should be increased.

Every professional development program

should integrate technology as a part of all

training components.

5
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at all levels, they can be achieved. In addition to the following recommendations, the CEO

Forum continues its call for new data on the integration and use of technology in our nation's

schools. Only then will education technology researchers and analysts have the information

they need to conduct broad-based evaluations of the impact of appropriate technology use

on student achievement and school performance.

Education policymakers and school

administrators should create systems

that reward the integration of tech-

nology into the curriculum.

Hinng standards for teachers and adminis-

trators should include technology integra-

tion proficiency by fall 2000 and they

should be mandatory by 2002

Policymakers and education administrators

should make a commitment by 2000 to

advocate for technology-inclusive pro-

fessional development as a means to ensure

teacher and student success in the classroom.

Performance evaluations for in-service

teachers and school administrators should

encourage and reward technology integra-

tion and innovation by 2000.

Subject-based curriculum standards and

measurements should include appropriate

technology integration components by 2002.

Student performance assessments should

capture the educational benefits enabled

by technology by 2002.

Corporations and local businesses

should collaborate with the education

community to help ensure that

today's students will graduate with

21st century workplace skills.

Corporations and local businesses should

Collaborate with schools of education and K-

12 schools to provide support and share rele-

vant best practices for integrating technology

Implement technology leadership seminars

for principals and school administrators.

Provide leadership and guidance on skills

requirements that exist in their workplaces

and provide information to help define and

continuously refine a K-12 curriculum to

support the development of these skills.

Work with colleges of education to clarify

goals and objectives for continuous faculty

professional development that encompasses

technology and to ensure availability of ade-

quate resources.

6 Year 2 STaR Report



Section I
Professional Development:

A Link to Better Learning

To thrive in today's world and tomorrow's workplace, America's students must

learn how to learn, learn how to think, and have a solid understanding of how

technology works and what it can do. Teachers hold the key. In fact, teachers are

perhaps the single most important factor determining the quality of education.

Year 2 STaR Report

Overview

Technology availability is improving. During the

last year, the number of computers in American

schools increased 13 percent to create an

installed base of 6 million computers.' While

the increase is encouraging, it is important to

note that the technology available outside

school walls is often several generations ahead

of the technology available inside school walls.

For example, at 14:1, the student-to-computer

ratio for "top of the line" machines is twice as

high as the national average student-to-comput-

er ratio for less sophisticated machines.'

However, more schools than ever before are

connected to the Internet. In three years, from

the fall of 1994 to the fall of 1997, the percent-

age of U.S. public schools with Internet access

increased from 35 percent to 78 percent.' The

number of schools with five or more class-

rooms with Internet access increased from 25

percent of all schools in the fall of 1996 to 43

percent of all schools in the fall of 1997.6

During 1997 and 1998, schools spent an aver-

age of $30.98 per student on Internet services

and are expected to increase that spending

7



to $32.13 per student in 1998-1999.7

These are commendable signs of progress.

Nevertheless, the transformation of classroom

technology from hardware, software, and con-

nections into tools for teaching and learning

depends on knowledgeable and enthusiastic

teachers who are motivated and prepared to put

technology to work on behalf of their students.

Technology in School: An

Opportunity for Improvement

As technology becomes more prevalent in

schools across the country, expectations for

corresponding improvements in education

grow as well. Technology is not a panacea for

The real strength of technology in education comes

from using the right technology at the right

time to meet the right objective.

the challenges facing the education communi-

ty. However, we believe that when used appro-

priately, it can be an effective tool for promot-

ing practices shown to improve student

achievement and school performance.

For instance, when used to teach higher-

order thinking skills in middle schools and for

learning games in elementary schools comput-

ers can have a positive effect on student learn-

ing.' Appropriately applied technology facili-

tates and reinforces project-based learning by

allowing students to work together to research,

analyze, and solve problems creatively. Some

believe that drill and practice software can be

effective in improving fluency of basic skills and

Moving from Traditional to New Learning Environments'

Traditional Learning Environments New Learning Environments

Teacher-centered instruction Student-centered learning

Single sense stimulation Multisensory stimulation

Single path progression Multipath progression

Single media Multimedia

Isolated work Collaborative work

Information delivery Information exchange

Passive learning Active/exploratory/inquiry-based learning

Factual, knowledge-based Critical thinking and informed decision making

Reactive response Proactive/planned action

Isolated, artificial context Authentic, real-world context

SOURCE INTERNATIONAL SOCIETY FOR TECHNOLOGY IN EDUCATION (ISTE) NETS PROJECT, NATIONAL EDUCATIONAL TECHNOLOGY STANDARDSFOR STUDENTS. HINE 1998.

,
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Today's Technology-Rich
Society

Almost 40 million American

households have a personal

computer."

E-mail access has increased

by 400% in the past three

years."

By the end of January 1998,

there were close to 30 million

Internet hosts."

By 2001, the U.S. Internet

economy is projected to total
more than $35o billion."

"Access to and use of information technology, particularly in educational

settings (K-12 as well as higher education), is a prerequisite to building

the skills base that will allow our citizens to function

productively in the information society of the next century.""

in reinforcing concepts already learned. Many

also believe that computer simulation software

helps to engage students in the process of

learning by enabling them to visualize the les-

son or theory and to present complex informa-

tion in simple formats. However, when not used

appropriately, technology can have a negative

impact on student performance." The real

strength of technology in education comes

from using the right technology at the right

time to meet the right objective.

Experts have long recognized that educating

students includes more than classroom learning.

In today's society, educating students extends

beyond school walls and requires cooperation

among schools, parents, health care, and other

service providers. Computer and communica-

tions technologies, from simple e-mail capabili-

ties to complex service referrals, provide conve-

nient and effective avenues to bolster coopera-

tive efforts necessary to meet the unique needs

of a diverse student population.

The bottom line is clear: technology,

applied well, can enhance and reinvigorate

education, making schools richer and more

exciting interactive communities of learning

for students and teachers alike. We must do

more, however, than put technology in schools;

we must empower teachers to use it effectively.

New Urgency

Securing a positive return on rising national

investments in hardware and connectivity

Year 2 STaR Report

requires a heightened focus on how these

resources are used." Unfortunately, it is diffi-

cult to measure "use" of resources in public

schools. It is clear, however, that teachers and

administrators cannot ensure effective and

appropriate use of technology without effective

and appropriate training and education.

Available data on computer training, which

is only the most basic component of overall

technology training and education for educa-

tors, suggests that the news is not good. In

1998-1999, schools project they will spend $5.65

per student on computer training of teachers.

In comparison, schools expect to spend $88.19

on instructional hardware, software, and con-

nectivity in 1998-1999.' Matched against the

Department of Education's recommendation

that schools allocate at least 30 percent of their

technology budgets to professional develop-

ment," current spending is inadequate.

Current Teachers

Preparing the roughly three million teachers at

work in our public schools to use technology

effectively is not a priority in terms of spending

or practice today. It should be. These teachers

are responsible for preparing today's students

for life and work in a world heavily dependent

on the use and application of technology.

Members of the public most often cite job

readiness as a primary factor in deciding

whether computers and technology are effec-

tive in education.'9 There is good reason to do

9



so. In a recent study, the U.S. Department of

Labor identifies the 54 jobs with the highest

growth potential between now and the year

2005 and only eight do not require technologi-

cal fluency. None of the eight currently pays

more than twice the minimum wage."

Moreover, it is estimated that 60 percent of the

jobs available at the beginning of the next cen-

tury will require skills currently held by only 20

percent of the workforce.2' In addition, the

demand for workers to fill higher-skilled infor-

mation technology jobs is likely to grow from

874,000 in 1996 to 1.8 million in 2006? Finally,

higher skill jobs have higher wages. Overall,

compensation in elite jobs grew 2.5 times faster

than compensation in blue-collar occupations,

and 4.3 times faster than in service occupations

between 1987 and 1996.23

More than ever before, employers in all

industries are demanding that their employees

have basic technology skills and skills enabled

by the use of technology. As far back as 1991,

the Secretary of Labor's Commission on

Achieving Necessary Skills (SCANS) articulated

five areas (see sidebar) in which students must

be competent, and therefore schools must

teach, for the future." Today, the skills most

often called for are essentially the same: that stu-

dents are technologically fluent, that they learn

how to learn, and that they can use technology

to communicate, collaborate, and support criti-

cal thinking and creative problem solving?

K-12 schools play a fundamental role in

educating our workforce and their importance

will only increase as the economy becomes

more dependent on increased skills and

education." Ours is technology-rich society.

America's public education system, therefore,

has a responsibility to provide students with

the skills and knowledge employers demand.

Professional development for teachers and

administrators that focuses on continuous

improvement and encompasses technology inte-

gration is a critical link to ensure that learning.

Future Teachers

Better preparing teachers is not a challenge

that begins with the teachers already in the

classroom; it begins earlier. Over the next

decade, K-12 schools are likely to hire roughly

two million new teachers" in part to fill vacan-

cies left by retiring teachers and in part to

accommodate an increase in the student popu-

lation. Nevertheless, America's schools of edu-

cation have only just begun to focus on prepar-

ing their students these future teachers

to understand, access, and bring technology-

based experiences into the learning process.

For example, most student teachers enrolled in

education programs in the U.S. neither rou-

tinely use technology during field experience

nor work under master teachers and supervi-

sors who can advise them on the use of infor-

mation technology?

The challenge is further complicated

because the faculty at teacher colleges fre-

1 0)
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From the SCANS Report:

Necessary Skills for Students

Identify, organize, plan, and

allocate resources;

Work with others;

Acquire, organize, use, maintain,

interpret, communicate as well
as use technology to process

information;

Understand complex inter-rela-

tionships and systems; and

Work with and apply a variety of

technologies to complete tasks.

7



Teachers today need ongoing exposure to technology and the

resources required to turn the possibilities technology offers

into real results for students at all levels and in all disciplines.

quently lacks the skills and experience neces-

sary to turn technology into an effectke teach-

ing tool for themselves and a learning tool for

their students. In fact, most faculty members

do not model use of information technology

skills in teaching.29

While this report begins to address the issue

of technology education at teacher colleges, it is

by no means comprehensive. More work is neces-

sary to address the specific needs and unique role

these institutions should play in boosting educa-

tion technology understanding and effective use.

Technology Professional Development:

Critical Throughout A Teacher's Career

Due to the unprecedented presence and preva-

lence of technology in society, it is no longer

sufficient, or perhaps even appropriate, to talk

about "technology training" as a goal in educa-

tion. Educators need much more than inter-

mittent sessions on how to operate computer

equipment and software.

Teachers, like all professionals, need and

deserve ongoing exposure to technology so it

becomes a seamless component of instruction

that leads to real results for students. They

need professional development.

Professional development for teachers is an

ongoing, long-term commitment that begins

with the decision to pursue a career in educa-

tion and continues, through a combination of

formal and informal learning opportunities,

for the duration of a career.

Year 2 STaR Report

To become a teacher in our nation's public

schools, one typically must follow a three-step

path: 1) the pre-service program; 2) initial

licensure and periodic license renewal; and 3)

in-service career development.

Pre-Service Programs

Definition: The professional preparation of

teachers has traditionally occurred through

four- or five- year programs administered by col-

leges of education at institutions of higher edu-

cation. These programs typically integrate the

study of subject matter, student development,

and teaching methods. They usually also

include a supervised clinical experience

often referred to as "student teaching"

where aspiring teachers work in K-12 class-

rooms under the guidance and supervision of

experienced teachers. Teacher preparation pro-

grams generally are accredited by the National

Council for Accreditation of Teacher Education

(NCATE), the national professional accrediting

organization.

Status: Now more than ever before, schools, col-

leges, and departments of education in the

United States are beginning to address the chal-

lenge of pre-service professional development in

technology and technology use. This heightened

attention is critical. The benefits of strong

teacher preparation programs extend beyond

the pre-service teachers they educate. In addi-

tion to improving how well students are pre-

ii



pared, well-prepared new teachers share their

knowledge with colleagues, model best practices,

and motivate other teachers to teach with tech-

nology." Yet, while most teacher education insti-

tutions report that their technology infrastruc-

ture is at least adequate to carry out their cur-

rent programs, about one third still believe defi-

ciencies in their facilities limit their programs.''

More than 70 percent of teacher prepara-

tion programs require three or more credit

hours of instruction in courses focused on

technology. About fifty percent of that instruc-

tion is part of other classes such as methods

and curriculum courses. Importantly, these

integrated instructional hours more positively

correlate with technology skills and the ability

to integrate information technology than do

stand-alone information technology courses."

Despite the fact that the information tech-

nology skills of faculty members at teacher col-

leges are today comparable to their students'

skills, most faculty members do not model the

use of information technology skills in their

teaching." Modeling teaching styles, however,

is often considered an effective method of con-

veying new skills.

The best chance to achieve results is to

develop a long-range plan with pre-defined,

widely endorsed goals and objectives, including

the necessary resources. Nevertheless, schools

of education tend to lack written, funded, and

regularly updated technology plans."

Initial Licensure/License Renewal

Definition: Teacher licensure is a regulatory

function of state government that assures the

public that beginning teachers have met speci-

fied requirements to practice their profession.

Standards for initial licensure vary from state to

state, but usually include a combination of

degree requirements as well as age and citizen-

ship requirements. Initial licensure standards in

all states include the requirement that teachers

are prepared in state-approved programs, and

70 percent require clinical experience." Nearly

all states require teachers to maintain or renew

the validity of their licenses through some form

of continuing education or staff development.

However, standards for licensure renewal vary

widely with respect to the interval for renewal

and the approved methods of meeting the

requirements (college courses, district work-

shops, conference attendance, etc.)

Status: Today, 41 states and the District of

Columbia require professional development

for licensure and 25 states require "computer

education" for initial licensure." The National

Council for the Accreditation of Teacher

Education (NCATE) has recognized the impor-

tance of preparing teachers to use technology

to achieve higher academic standards. NCATE

has issued a series of technology-related cur-

riculum guidelines that schools of education

must meet before they receive accreditation."

12 Year 2 STaR Report
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A Step in the Right
Direction: National
Accreditation Guidelines"

Students complete a

sequence of courses or field

experiences, which allows them

to understand technology as
it relates to the subjects that
they plan to teach.

Students understand how to

use technology for instruction,

assessment, and other profes-

sional reasons.

Faculty members know about

current technology-related

practices and use them in their
teaching and scholarship.

Faculty members and stu-

dents have access to and

training in a number of educa-
tional technologies.

Institutions provide, maintain,
and support computing, com-

munications, and instruction

technology at least at the
level they do in their other

schools or programs.

For more information visit

www.ncate.org

This is a critical step in the right direction.

Approximately one third of schools of educa-

tion that produce two thirds of the country's

new teachers are NCATE accredited and,

therefore, must meet these standards.

States can help ensure that technology-relat-

ed proficiency standards become a priority in

licensing and license renewal procedures in the

21st century. Of the states that have standards

for teacher technology preparation, however,

only two (North Carolina and Vermont) require

teaching candidates to have a portfolio that

shows they can use technology." Though many

states provide professional development oppor-

tunities for teachers, only three require partici-

pation in technology training as a prerequisite

for license renewal and only 14 require districts

to spend a certain percentage of technology

funds on professional development."

A survey recently conducted by Education

Week finds that every state has a policy plan for

education technology and is appropriating

funds. Unfortunately, few are addressing con-

tinuing inequities among schools in their states

or setting requirements for student and

teacher proficiency.' Furthermore, while every

state has a technology plan, few have taken the

extra step to determine the cost of implement-

ing the plan." A clear spending plan directed

toward reaching specific goals is essential.

It also is essential to collect more data about

technology use in schools. Today, data collec-

tion varies widely from state to state. Without

Year 2 STaR Report

better data on how schools are using technolo-

gy, it is difficult to assess the impact of technol-

ogy. An inability to assess the broad impact of

technology hampers the ability to make the

case for fully funding and implementing

technology plans.

In-Service Career Development

Definition: States and school districts must

make substantial investments to ensure contin-

uous teacher learning and skill acquisition.

The most effective in-service career develop-

ment activities focus on providing instruction

in order to improve student learning. They are

site-based, rigorous, sustained, and designed

and directed by teachers. Equally important,

they balance individual priorities with school

and district needs.

Status: Technology is an instrument for achiev-

ing the ultimate goals of high academic stan-

dards and improved school performance.

Therefore, schools should incorporate appro.

priate professional development with technolo-

gy at every opportunity. Although many educa-

tors and policy analysts consider educational

technology a vehicle for transforming educa-

tion, only 20 percent of teachers feel well pre-

pared to integrate education technology into

classroom instruction."

The unique ability of technology to

enhance the professional performance of

teachers and thereby the performance of stu-

13



"What teachers really need is in-depth, sustained assistance as

they work to integrate computer use into the curriculum and confront

the tension between traditional methods of instruction and new

pedagogic methods that make extensive use of technology."

dents and institutions makes it imperative that

teachers learn to "teach with technology, not

just about technology."" The CEO Forum

believes that by combining the best of tradi-

tional learning with the unprecedented infor-

mation and resources made available through

technology, teachers can better prepare their

students to succeed.

In-service professional development for edu-

cators increases knowledge, reinvigorates

teaching, and in many cases, inspires change in

teaching practices. Technology-related profes-

sional development enables teachers to employ

an important tool with value across disciplines

and in all departments. Although our focus in

this report is almost exclusively on teaching

and learning in the classroom, the use of tech-

nology impacts administrative and student ser-

vice functions as well. For schools to accom-

plish the transformations demanded by 21st

century global competition, the application of

technology, and hence the development of

competent professionals, should cut across all

school operations.

A few examples demonstrate the magnitude

of potential time saved from adopting even the

most basic technology. Consider, for example, a

junior high school in Richardson, Texas that

installed telephones in classrooms so teachers

could reduce time walking through hallways to

Prepared? Percent of full-time public school teachers who reported feeling
very well prepared to do various activities in the classroom:1998

Address the needs of students with
limited English proficiency or from
diverse cultural backgrounds

20%

Integrate educational technology 20%

Implement state or district curriculum
and performance standards 36%

Implement new methods of teaching 41%

0% 10% 20% 30% 40% 50%

SOURCE: U.S. DEPARTMENT OF EDUCTION, NATIONAL CENTER FOR EDUCATION STATISTICS. FAST RESPONSE SURVEY SYSTEM, TEACHER SURVEY ON PROFESSIONAL DEVELOPMENT AND TRAINING.1998
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States Requiring Computer
Education for Licensure

Alabama, Alaska, Arizona,

California, District of Columbia,

Kansas, Kentucky, Maine,

Massachusetts, Michigan,

Missouri, New Hampshire, New
Mexico, North Carolina, Ohio,

Pennsylvania, South Carolina,

South Dakota, Tennessee,

Texas, Utah, Vermont,

Washington, West Virginia,

Wyoming.



A New Way to Discuss

Professional Development

Sue Bastian was tired of sitting

through presentations. As
President of Teaching Matters,

a non-profit organization

providing technology training
for New York City teachers, she

longed for a new way to engage

her team in discussions about

professional development. She
found it in "New Thinking, New

Teaching," a play written and

performed by the Teaching

Matters staff. The play shows

both the challenges and oppor-
tunities a school encounters as

it seeks to integrate technology
into the classroom. Designed

for teachers and administrators

alike, the play is a comical way

to address the serious issues

schools face in their quest to

improve professional develop-
ment. For more information

on Teaching Matters, visit its
web site at www.tminet.org

Since teachers are the linchpins of success for students,

their individual requirements for mastering new methods,

knowledge, and techniques deserve particular attention.

communicate. This simple change saved teach-

ers approximately 15.5 days of time each year."

In another school, River Oaks outside of

Toronto, Ontario, the principal adopted a prac-

tice of conducting all logistical communications

with his staff via e-mail, thus eliminating the

need for administrative discussions in staff

meetings. Consequently, River Oaks reduced

bi-weekly meetings of 90-100 minutes to three

staff meetings per year. This simple approach

saved more than three hours in teacher and

staff time per month."

The pattern of professional development in

American schools has long been focused on

"one shot" workshops where instructors intro-

duce teachers to a methodology or topic and

lead them through exercises to familiarize them

with the processes and content. Follow-up study,

classroom observations, links to student activity,

and measuring results have generally been

absent. To be effective today, professional devel-

opment must be based on a new mode of con-

tinuous improvement linked to the program

goals of the institution and the performance of

teachers and students in the classroom.'

To enrich learning and obtain the benefits

of technology, activities with follow-up and

mechanisms for comment in the classroom

should be constructed and made available for

all teachers. One-time sessions are not particu-

larly effective. As educators begin to experi-

ment with what they learn, new questions

inevitably arise. Without some mechanism for
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addressing questions as they emerge, educators

are reticent to try new approaches.

Consequently, schools should increase the

value of even minimal investments of time and

resources for professional development by

guaranteeing adequate follow-up.

It is important to differentiate professional

development activities according to audience,

content specialty, level, function, and contribu-

tion to the goals of the institution. All teachers,

for instance, can learn to use e-mail to enlist

home-school collaboration for their classroom

activities, to keep parents informed of home-

work, and to conduct asynchronous confer-

ences. History teachers can learn to enlist

museums and experts through the Internet,

while science teachers can learn to locate

resource sites and online conversion calcula-

tors to aid students in project completion.

Professional development with technology

should focus on how to use computers, soft-

ware, and other technology tools to teach, not

on mechanics. Similarly, technical experts

should not be the sole instructors in profes-

sional development programs. While they may

be proficient with technology, they often have

little understanding and experience using tech-

nology to meet core subject matter objectives

or broader pedagogical concerns.

Ongoing support, including strong partici-

pation from principals, administrators, commu-

nity leaders, and parents can enable all teachers

to master new methods and operations, explore
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new techniques and applications, and observe

the effects on student performance. The tech-

nology itself can enable them to share best

practices and mentor one another. To accom-

plish this, however, requires a move away from

"one-shot" training. It also requires professional

development with technology for those making

decisions in schools and requires giving a voice

in direction, planning, and implementation to

teachers with technical expertise and hands-on

experience using technology to teach.

It also requires making time for professional

development with technology. Teachers in our

nation's K-12 schools work an average of 45

hours per week with 33 of those hours spent at

school. Of the remaining 12 hours, teachers

spend slightly more than three on activities

involving students and almost nine on other

teaching-related activities." It is no surprise,

therefore, that more than 50 percent of

schools still allow technology professional

development to be optional.5° Consequently,

many dedicated educators sacrifice their per-

sonal time to learn about technology. While

teachers should always share responsibility for

their own professional development, primarily

relying on teacher personal time will never

enable a culture of effective technology use.

Self-directed training should supplement, not

substitute for, sanctioned, supported, and con-

tinuous professional development.

Meeting Individual Teacher Needs: The

Teacher Technology Adoption Process

To be effective, professional development pro-

grams need to accommodate the program

goals of the institution, the targeted results for

students, the level of sophistication of teachers

who participate, and the technology available.

Since teachers are the linchpins of success for

students, their individual requirements for

mastering new methods, knowledge, and tech-

niques deserve particular attention.

Experience suggests that teachers, even those

most enthusiastic about teaching with technolo-

gy, typically pass through several distinct stages

before they become education technology inte-

grators and innovators. Progression through

stages of technology adoption and integration is

not unique to the education community.5' For

decades, corporate America has witnessed a sim-

ilar progression as businesses have increased the

presence and use of technology, first for internal

operations and then for interactions with ven-

dors and customers. Corporate researchers also

have identified a cycle of technology integration

that progresses through planning, investigation,

and experimentation stages to the emergence of

new work and organization models." Though

not identical to the stages of teacher technology

adoption described here, they are similar

enough to suggest that technology integration,

no matter where it occurs, is a process that

evolves over time.
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Evolution Not Revolution:
Managing Change"

Assistant Principal Dwayne Young

is working hard to ensure that

Louise Archer Elementary

School in Vienna, Virginia is a

"safe" place for teachers to

become education technology

leaders. Louise Archer's educa-

tion technology plan evolves as
the teachers and students

evolve, decreasing dependence

on school administrators and

the in-house computer expert
as teacher and student knowl-

edge, needs, and comfort

increases. Young, a former

teacher at the school, reports

that until recently, even some of

the teachers in this technology-
rich school viewed technology
as inevitable, as something they

had to accept. Now, he says,

teachers are beginning to see

the possibilities for themselves.
"Our goal is to create an envi-

ronment that encourages teach-

ers to explore, learn, and deter-

mine what's best for them and

their students in any given cir-

cumstance. We want our teach-

ers to know enough about using

technology that they can take
the lead in determining whether,

when, and how to incorporate it

as they work to improve the

performance of our students

and our school." For an inside

look at Louise Archer, visit its

student-created web site at

www.fcps.k12.va.us/louisearcher



Lessons from
Corporate America

Over the past decade, success-

ful corporations, non-profit
organizations, and government

agencies have learned that

investing in professional devel-

opment with technology is

instrumental to improving oper-

ations, enhancing results and

ensuring better service.

American businesses now

invest $60.7 billion per year
on formal employee education

ensuring that 54.5 million
employees receive some
level of training from their
employers."

More than 70% of that train-
ing takes place in classrooms

with live instructors and more

than 33% of formal training
courses focus on computers."

Spending on technical train-

ing is growing rapidly. From

1996-1997, spending per per-

son increased 74% for infor-

mation services staff training
and 33% for business staff."

Tailoring professional development opportunities can help schools

ensure that technology is not merely considered inevitable,

but is a valuable tool for creativity, collaboration, and innovation.

The following list describes five stages of

teacher technology adoption. The list under-

scores the idea that understanding and using

technology well takes time. It also outlines very

distinct stages that suggest the need for tai-

lored activities for professional development.

Stage 1: Entry

Students Learning to Use Technology. At this

stage, teachers are not themselves the technol-

ogy users. If students are using technology,

they are using it in ways determined by some-

one other than the teacher and without partici-

pation from the teacher. For example, they

may have a designated computer lab time

taught by a computer teacher. Alternatively,

they may have classroom computers that are

used for educational software games which stu-

dents independently use during assigned com-

puter time.

Stage 2: Adoption

Teachers Use Technology to Support

Traditional Instruction. Teachers are beginning

to use technology usually to enhance their own

productivity, mandated either by the school

(e.g., electronic report cards) or through their

own initiative. Teachers at this stage use tech-

nology in a limited way, to do things they

already would have done without the technolo-

gy. They experience an advantage doing tradi-

tional tasks with a new tool and begin to see
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the power of the tool for other applications.

For example, a teacher who uses word process-

ing software to prepare a newsletter to parents

discovers how much easier it is than using a

typewriter. Therefore, the teacher begins to

provide opportunities for students to use the

computer as a "better typewriter" for complet-

ing stories, reports, or other exercises.

Stage 3: Adaptation

Technology Used to Enrich Curticulum.

Teachers begin to use technology in ways that

are connected to the curriculum, and in ways

that are already familiar. Teachers are automat-

ing existing practices. For example, a teacher

who has located web sites with reference materi-

al relevant to a particular lesson is using that

material to present the subject matter to the

class. Perhaps the teacher is having students use

CD-ROM encyclopedias and the Internet as an

extension of print resources. Teachers at the

adaptation stage tend to direct student inquiry

(e.g., pre-selecting web sites) rather than allow-

ing student-directed learning experiences.

Stage 4: Appropriation

Technology is Integrated, Used for its Unique

Capabilities. Teachers at the appropriation

stage view technology as a relevant tool for

teaching and learning and they design learn-

ing experiences and environments to take

advantage of its capabilities to meet objectives
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and desired outcomes. In the classrooms of

teachers at this stage, technology begins to

reveal its potential to produce improvements

in learning, as students master higher-order

thinking skills and more complex concepts and

skills than they would have encountered with-

out technology. Students will view technology

as a tool to meet their objectives. For example,

a student assigned a project on a local environ-

mental issue would be empowered to use the

Internet and other technology resources, such

as e-mail, to direct a personal approach to the

project. The teacher might also allow students

to determine individual presentation tools, and

arrange for a presentation to the appropriate

community organization.

Stage 5: Invention

Discover new uses for technology. At this stage,

teachers are redefining classroom environ-

ments and creating learning experiences that

truly leverage the power of technology to

involve students in tasks that require higher-

order thinking skills as well as mastering basic

concepts and skills. For example, a teacher

might create a theme or project around which

to center most of the activities of the class for a

semester. During that time, the teacher and

students would create a project or series of pro-

jects that weave learning and demonstration

ability in each of the required subject areas.

For example, a class project to create a web site

for a local business might involve the opportu-

nity for the students to learn about the busi-

ness, learn about web site creation, hone orga-

nizational skills, master content, and apply

basic skills. Such a project might look to an

outside observer more like a business environ-

ment than a conventional classroom, though a

wealth of learning would be taking place.

Tailoring professional development oppor-

tunities to teacher and student skills and levels

of receptivity can help schools ensure that

technology is not merely considered inevitable,

but is recognized as a valuable tool for creativi-

ty, collaboration, and innovation in teaching

and learning.

Improving Student Performance:

"Target Tech" Professional

Development

The goal of boosting technology professional

development throughout a teacher's career is

to reach established educational objectives

such as enabling teachers to teach better, stu-

dents to learn better and communities across

the nation to improve their public schools.

With a base level of technology and connec-

tions now in American schools, it is time to

focus new attention, energy, and resources on

ensuring that teachers are prepared to put

technology to work.
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Motorola Increases
Professional Development
Investment; Improves
Results"

As competition and technologi-

cal innovation transformed the
electronics industry, Motorola
decided in 1979 to increase its

investment in employee train-
ing. The Motorola Training and

Education Center was born.

Motorola required and entitled

every employee to spend at least

40 hours per year training. By

1995, corporations were spend-

ing an average of one percent of

payroll costs on training;

Motorola was spending three

percent. By 1996, Motorola was

spending $200 million per year
teaching 142,000 employees

skills including foreign lan-

guages, computer programming,

marketing strategies, and statis-

tics. The results included a dra-

matic reduction in product

defects and time to market and

skyrocketing sales figures.

Importantly. Motorola was able
to measure their cost savings.

Three separate studies commis-

sioned by the company showed

that when skills were taught,
reinforced, and measured in

terms of later job performance,

Motorola reaped a $3o-$33

return on every one dollar

invested. Motorola was the first

U.S. electronics company to out-

perform its )apanese competi-

tors and, in 1988, was the first

large corporation to win the

Malcolm Baldrige National

Quality Award.
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Technology: A Professional
Development Tool for
Technology Professionals

At Lucent Technologies, keeping

a dispersed team of profession-

als current on the technologies

they service is a formidable
challenge. To meet the chal-

lenge, the company created the

Call Center Institute (CCI), an

online resource center and

knowledge warehouse accessi-

ble at any time, from anywhere.

The CCI is home to more than

800 megabytes of information

on current call center technolo-
gies and applications in the

form of case studies, white

papers, research articles, train-
ing materials, presentations,

demonstrations and perfor-

mance support tools. Not only
can Call Center Specialists

access the vast array of infor-

mation through CCI; they can

access each other. Whether

sharing ideas, experiences, or

best practices, the CCI's infor-

mal chat rooms, synchronous

interactive teleconferencing

programs, web-based seminars,

and "telecollaboration consulta-
tions" with product engineers
help this worldwide team stay

current and connected. For

more information about CCI,

contact Alan Chute, Director,

Lucent Technologies Center for

Excellence in Distance Learning

at 513-768-5248.

Putting Professional Development

to Work in Schools

To help guide the nation's schools toward bet-

ter technology-related professional develop-

ment programs, the CEO Forum has updated

its School Technology and Readiness Chart

(STaR Chart) which was first released in

October, 1997. This self-assessment tool is

designed to help K-12 schools chart their readi-

ness to use and integrate technology in teach-

ing and learning. The STaR Chart identifies a

continuum of school profiles, from the "Low

Tech" school (with little or no technology in

use) to the "Target Tech" school (the model

for innovative use of education technology).

The CEO Forum STaR Chart is an evolving

document that changes as technology changes

and as school adoption, integration, and use of

technology changes. It is not intended to be a

measure of any particular school's technology

and readiness, but rather a benchmark against

which every school can assess its own progress.

In the coming year, the CEO Forum will work

with leaders at American schools of education

to adapt the STaR Chart specifically for teacher

colleges. The goal is to create a guide that

meets their particular needs and unique role

in the teacher education process.

In all efforts to apply the assessment tool cre-

ated by the CEO Forum, it is important to rec-

ognize that each school and district is unique.

Even in terms of professional development,
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each district has distinct needs and budget con-

straints, particular challenges to overcome and

specific resources and advantages available.

Nevertheless, as the STaR Chart indicates, a

Low Tech school with one computer in the

administrative office and no connection to the

Internet should have a technology professional

development plan. So, too, should the Target

Tech school with a cluster of computers and

Internet connections in every classroom. While

the plan for every school will be different and

will evolve over time, the CEO Forum believes

there is always room for improvement and an

important action agenda to pursue.
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About the
STaR A Tool for Assessing School Technology and Readiness

The STaR Chart can help any school or community answer some critical questions:

Is your school using technology effectively to ensure the best possible teaching and learning?

What is your school's current education technology profile?

What criteria should be used in judging your progress?

First released in 1997, the STaR Chart was

created by the CEO Forum to provide a clear

framework for understanding how well schools

are prepared to equip students with the

knowledge and skills they need to thrive in

today's information technology economy.

The STaR Chart is a tool that can help

all schools create and implement a plan for

improving education with the help of

information technology. Over the past year,

education leaders nationwide have used the

STaR Chart as a road map to help understand

and plan for the integration of education and

technology. Here are some of the ways the

STaR Chart has been put to use:

Setting benchmarks and goals Schools, districts,

and states have used the STaR Chart to

identify current education technology profiles,

establish goals, and measure their progress.

MEST C,OPY AVAILABLE

Applying for grants The STaR Chart has

helped schools and school districts

identify their education technology

profiles and objectives as they apply for

technology-related grants.

Determining funding priorities Education

leaders have also used the STaR Chart to

help determine where to allocate funds

to fill gaps.

Creating assessment tools Education

policymakers have used the STaR Chart

to help construct their -own state

technology assessments.

The new Year 2 STaR Chart provides an

in-depth look at the professional develop-

ment practices of schools ranging from

"Low Tech" to "Target Tech."

No matter where a school falls along the

spectrum, the STaR Chart offers valuable

information that can inform discussions,

drive decisions, and produce results.
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New Look at

Availability Availability Availability Availability Availability
of Drill and of Applications of Simulation of Research of Networked

Practice for Creation Software Resources Communication

Yes Maybe Maybe No No

How to find your school's profes:

The CEO Forum's STaR Chart is a guide,

effectiveness in integrating technology inti

Your school may fall within one category b

another based on other indicators. Such rri

every school is unique, The STaR Chart alk

matter what its budget, priorities, or currei

to better understand where it is today and

P[r0122210Re,

Content of Training

,

How to use basic technology tools and
applications (i.e. word processors,
spreadsheets, productivity applications,
LCD projectors)

Yes Yes Maybe Maybe Maybe How to use basic technology tools
and applications
How to use stand-alone software
Limited introduction to the Internet

Yes Yes Yes Yes Maybe How to integrate technology
into the curriculum
How to use technology for
classroom management
How to identify and use grade, age, and
subject specific multi-media materials
(Training on basic technology tools and
applications also available for small
subset of new teachers)

Yes Yes Yes

BEST COPY AVAILALL'i'

Yes Yes Subject of training is customized to needs
individual teacher
How to create new technology supported
learning activities and lesson plans
How to identify, use and evaluate grade, age,
and subject specific multi-media materials
How to meet special, individual needs,.
using technology
How to identify, use and evaluate new
student assessment methodologies



'rofessional Development Practices

development profile

itive measure, of a school's

aching and learning process.

certain indicators and in

idings are expected because

school, district, or state, no

rtional technology profile,

ar plan for its future goals.

1
Select one of the three

categories located

across the top:
Content of Training,

Professional

Development Practices,

or Technology Access

and Usage Patterns.

2
Under the selected

category, find the box

that best describes

your school's efforts
(it's possible that your
school may fall
between two boxes).

3
After finding where

your school falls,
compare your school's

program components

with the ones listed in
the Target Tech box,

which describes the

ideal scenario.

4
Use your findings to

start discussions with

staff, administrators,
technology directors,
school board members,

and community leaders

about improving the
professional develop-

ment portion of your

school's education
technology plan.

Technology Access and Usage Patterns

raining occurs in isolated, short, "stand-alone" sessions
raining delivered by non-teachers (technology and
)edagogy are not linked or connected)
/lost teachers not engaged in technology-related
rofessional development
Jo long-term professional development plan in place

Most teachers at "entry" and "adoption" phases (see definitions above)
Most teachers do not have access to appropriate technology in their work areas
A few teachers use technology to enhance personal productivity
Technology used as substitute for manual work; "fit" into existing work

'raining occurs in isolated, short, "stand-alone" sessions
iome teachers engaged in technology-related
rofessional development
Jo long-term professional development plan in place

Some teachers at "entry" and "adoption" phases; a few teachers at "adaption" phase

Some teachers have access to appropriate technology in their work areas
Some teachers use technology regularly, as a substitute for manual tasks
(i.e. word processors used to construct assignments)
A few teachers use technology sporadically as an add-on, supplementary
educational tool (i.e. stand-alone software used as supplementary educational tool)
Internet use is limited and sporadic

Fraining occurs in regular, consistent sessions integrated
nto regular school schedule
reacher trainers provide coaching and model best practices
,"train-the-trainer")
Vlost teachers participate in technology-related
Nofessional development
Aost teachers participate in virtual or face-to-face peer
iiscussion groups
Most teachers have access to in-school training as well as
3n-tine, distance learning resources
Long-term professional development plan is in place

Most teachers at "appropriation" phase; some teachers at "adaption" phase;
a few teachers at "entry" and "adoption" phases
Most teachers have access to appropriate technology in their work areas
Most teachers use technology regularly for administration and in the curriculum
Most teachers select, use and integrate technology tools in constructing of
student assignments
On-line resources used and integrated into curriculum

Delivery of training is customized to needs of individual teacher
Training is one-on-one, just-in-time and on-demand
All teachers participate in on-going technology-related
professional development
All teachers have access to in-school training as well as
on-line, distance learning resources
All teachers engage in on-going self-assessment
Long term professional development plan is developed
with teacher participation and institutionalized

24

Most teachers at "appropriation" phase; a few teachers at "invention" phase
All teachers have access to appropriate technology in their work areas
All teachers select, use, and evaluate information technology tools as needed
to create lesson plans and communicate and collaborate with students, peers,

experts, parents and community
Daily work, teaching, and learning are not possible without technology
"Individualized," student-centered curriculum created and used in classroom
Technology is fully integrated into the curriculum and fundamentally changes
process of teaching and learning

BEST COPY AVAILABLE



The Stages of Professional Development

In defining professional development profiles, the Year 2 STaR Chart

builds upon the five phases of professional development identified

by Apple Classrooms of Tomorrow (ACOT) through a decade of

research on the instructional changes that occur during the process

of integrating technology to transform the learning environment:

cillIescraIon A :Id Use

Teacher-
centered,
teacher as
lecturer of
whole group

Irregular
individual use

Short

Entry Educators struggle to learn the basics of using technology.

Adoption Educators move from the initial struggles to successful use of

technology on a basic level (e.g., correlation of drill and practice software

to classroom instruction).

Adaption Educators move from basic use to discovery of its potential for

increased productivity (e.g., use of word processors for student writing).

Appropriation Having achieved complete mastery over the technology,

educators use it "effortlessly" as a tool to accomplish a variety of

instructional and management goals.

Invention Educators are prepared to develop entirely new learning

environments that utilize technology as a flexible tool. Learning

becomes more collaborative, interactive, and customized.

EducaUond, Benents

Master basic skills through older drill and tutorial software

Teacher
directed,
whole group
learning

Regular
individual
use for some
students

Short Improve higher-order critical thinking with access to
multimedia content

Master basic skills through drill and tutorial software

Greater information resources available for research and
education from Internet and CD-ROM but constricted due
to lack of access

Teacher
facilitated

Irregular group
use for short
collaborative
activities; regular
individual use for
most students

Extended Improve higher-order thinking and research skills

Greater information resources available for research
and education from Internet and CD-ROM

Most students/teachers able to communicate with parents,
experts, other students and teachers outside the school

Teacher as
guide, student-
centered
learning

Regular individual Extended
and group use of
technology as
tools when
needed

Student-centered authentic project-based learning

Improve higher-order thinking and research skills

Universal access to greater information resources available
for research and education from Internet and CD-ROM

Collaborative learning that allows students to develop
teamwork/communication/problem-solving skills

All students/teachers able to communicate with parents,
experts, other students and teachers outside the school

)
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The CEO Forum's School

Technology and Readiness

Chart (STaR Chart) identi-

fies and defines four school

profiles ranging from the

school with "Low Tech-

nology" to the "Target

Technology" school that

fully integrates technology

throughout the curriculum

TARGET
No,

Connectivity

111

II

Based on technology

presence, use, and inte-

gration throughout the

curriculum, the STaR

Chart provides a likely

technology snapshot of a

school in each of the

profile categories

Year 2 National STaR Assessment

1 I. 0 . .8 . . II'

The STaR Chart also

matches potential

educational outcomes

the potential benefits

to the level of tech-

nology and integration

in each profile category

s

I I
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The CEO Forum on Education and Technology

Founded in 1996, the CEO Forum

on Education and Technology is a
unique four-year partnership
between business and education
leaders who are committed to
assessing and monitoring progress
toward integrating technology in
American schools. The CEO Forum
hopes to ensure that the nation's
students will achieve higher acade-
mic standards and will be equipped
with the skills they need to be con-
tributing citizens and productive
workers in the 21st century.

Organizing Principles

All students must graduate with

technology skills needed in today's

world and tomorrow's work place.

All educators must be equipped to

use technology as a tool to achieve

high academic standards.

All parents and community members

must stay informed of key education

technology decisions confronting

policyrnakers, administrators, and
educators.

All students must have equitable

access to education technology.

The nation must invest in education

technology research and

development.
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The CEO Forum Four Year Agenda

Year 1: In The School Technology and Readiness

Report: From Pillars to Progress (October 1997),

the CEO Forum issued the STaR Chart, a self-

assessment tool individual schools can use to

gauge their progress toward integrating tech-

nology to improve education. The CEO Forum

issued the first STaR Assessment, a benchmark

measure of national progress toward integrat-

ing technology in education.

Year 2: Focusing on the issue of professional

development, the CEO Forum Year 2 School

Technology and Readiness Report called

Professional Development: A Link to Better Learning

(February 1999), includes a status report on

educator professional development, an update

of the STaR Chart to include new criteria for

assessing individual school progress on profes-

sional development, and an update of the

STaR Assessment.

Year 3: The CEO Forum will update the con-

tent section of the STaR Chart, report on the

nation's progress in developing and integrating

digital content, and update the STaR

Assessment.

Year 4: In its final year, the CEO Forum will

address the important question of how to mea-

sure the impact of technology on student

achievement and educational outcomes as well

as update the STaR Chart and STaR Assessment.
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Principles for Successful Technology Professional Development

1
Set Relevant, Realistic Goals. Before creating and
implementing a technology-related professional
development plan, all stakeholders must have a clear

vision of the objectives the plan will help meet. It is critical to
remember that technology for technology's sake is not the
key. The key is creating a plan that will enable teachers to use
technology and the expansive resources it makes available
to improve student performance and achievement.

The CEO Forum believes there are three cor-

nerstones upon which to build effective plans

for technology professional development.

Professional development efforts must be:

integral to the core mission of the institution;

supported at the highest levels within

the organization and the community; and

endorsed and supported by teachers

in the classroom.

On this foundation, the CEO Forum offers

the following principles to help schools

throughout the education system design and

implement their own plans for effective

technology professional development.

Principles

1. Set Relevant Realistic Goals

2. Include All Stakeholders; Capitalize

on All Resources

3 Link Professional Development to

Teacher and Student Needs and Objectives

4. Model Best Practices

5. Encourage Learning by Doing

6. Provide Resources, Incentives,

and Ongoing Support

1 North Carolina: High Standards
for a High Tech Age

North Carolina underscores its

strong commitment to education
technology in its standards for
teachers. All new teachers are

required to take a state-adminis-

tered test composed of multiple
choice questions on technology

and an interactive activity where

they must answer questions and

manipulate data. In addition, new
teachers are responsible for pro-
ducing a portfolio demonstrating

advanced technology skills.

Portfolios are assessed by a com-

mittee of public school and univer-

sity faculty members assembled by
the new teacher's pre-service pro-

gram. As of this year, current teach-

ers applying for their five-year

license renewal also must have

amassed 30-50 hours of technology

training. Each district is responsible

for devising its own plan for meet-
ing this requirement. To find out
more about what North Carolina
expects of its teachers see

www.ofps.dpi.state.nc.us
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1 Providing Standards-Based

Professional Development Models

Through the Reinventing Education

grant program, IBM is working with

the San Jose Unified School District

to develop an electronic tool for

teacher professional development.

The goal is to help teachers inte-

grate technology into instruction.
The tool guides and instructs teach-

ers on activities to help them

progress along a continuum from
"emerging" user of technology to
"exemplary." The tool also helps

teachers collect the work from

these activities, keep journals that
can be shared online, and create

personalized plans for growth.

The district also is implementing

two new models of professional

development. In one, teacher teams

work with specially skilled class-
room teachers, engaging in hands-

on, classroom-based learning to

build upon their teaching skills,

especially in the effective uses of

technology. Through the second, a

teacher (or team of teachers)

designs a standards-based project

that focuses on an instructional

concern that technology potentially

could address. Projects are imple-

mented in the classroom, along with

any training or other support that
might be required, and findings are

evaluated and disseminated so that

they may be helpful to other teach-

ers. For more information, visit

www.ibm.com/IBM/lBMGives/k12
ed/k-l2init.htm
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1 Setting Goals and

Meeting Them

Diane Hathaway, Principal of

Philadelphia's Hill-Freedman

Middle School, knew that making

her school "Target Tech" would

require clear objectives and hard

work. The school lacked both a

computer cluster and a computer

teacher. She would have to serve

simultaneously as principal, com-
puter teacher, and repair woman.

Nevertheless, under Hathaway's

guidance, "mini-clusters" of least
six computers and two printers
were located in every instructional

classroom. All school personnel
from teachers to custodians

received training at the district

training center. Over a period of a

year and a half, every available in-

service day was devoted to technol-

ogy training. To ensure that teach-

ers used their training, Hathaway

decided to accept lesson plans only
by e-mail, posted daily announce-

ments exclusively on the Internet,

and evaluated teachers on their use

of technology. www.phila.k12.pa.us

/schools/hill_freedman/

2 Involve All Stakeholders; Capitalize On All Resources.
Professional development activities must involve all
stakeholders from school principals, administrators,

and community leaders to teachers, parents, and students. A
clear expectation for how technology can meet core objectives
is critical and each stakeholder must lend experience and
expertise in both the planning and implementation phases.

2 Involving Teachers in Planning

The technology committee for the
Chittenden South Supervisory

District in Hinesburg, Vermont

plans and implements technology
use in all district schools. The com-

mittee, composed of fifteen teach-

ers and media specialists and an

assistant superintendent, functions
as both a de facto decision-making

body and a forum for sharing infor-

mation among the district's
schools. In addition, the commit-
tee's meetings function as informal

in-service time for the members,

providing them with new knowl-

edge and skills to bring back to

their home schools. There, they
serve on local technology commit-

tees and field suggestions and

questions from their colleagues. To

learn more about the committee

visit www.cssd.ku.vt.us/tech.htm
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2 Kids Can!"

As Indiana's Butler University

teacher preparation program

began working to boost under-

standing and use of technology

in education, Dr. Matthew

Maurer wanted to be sure to tap

into all available resources. To

that end, he designed a "Junior

Professor" program to dispel pre-

service teachers' notion that

technology is too sophisticated
for young students. Butler pairs

"Junior Professors," ranging in

age from first to fifth grade, with

small groups of pre-service

teachers. The Junior Professors

teach the groups graphics and

hypermedia programs. Inevitably,

the children's abilities surprise

the student teachers. They learn

that they must not be afraid to

challenge children to use tech-

nology. The Junior Professors feel

a sense of accomplishment and

empowerment.
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2 Professional Development and

The Teacher's Toolbox

As part of the district's 40-hour

technology training program, teach-
ers in Washington State's Kent

School District are taught to use
the district's Teacher's Toolbox web

site. Among other things, the web
site allows teachers to complete

otherwise cumbersome paperwork

online, find information on their
students, share lesson plans, and
sign up for professional develop-

ment activities. The web site gives

teachers who might not otherwise

use technology a reason to do so.
By using the Toolbox, teachers

become more comfortable with

using technology. This is a first step
in preparing teachers to integrate

technology into the classroom. An

added bonus is that the Toolbox

saves teachers' time. The district

calculated that simply allowing ele-

mentary school teachers to order
student lunch online saves each

teacher 30 minutes, and the district
$130,000, weekly. Check out

Teacher's Toolbox at wwwkent.
wednet.edu



3
Link Professional Development to Teacher and Student

Needs and Objectives. Education technology efforts
should link to the core lessons a teacher is teaching and

to the skills the student is working to acquire. Similarly, skills
taught and experience leveraged should be relevant to the
learner's life. For the future teacher, that means learning to
teach with technology. For the student soon to join the work-
force, it means learning technology skills and the use of tech-
nology to solve problems and achieve objectives.

3 A Model of Excellence: Iowa's

Grace land College,

It may seem odd at first that

Grace land College's School of

Education a school with no edu-

cation technology course is a

model of excellence. But it is. To

foster a more integrated approach

to education technology, Gracetand

eliminated its stand-alone educa-

tion technology course in 1996.

Now, the Educational Technology

Coordinator works with other pro-

fessors to develop education tech-

nology modules specific to each

course ensuring that students learn

how to use technology in the con-
text of different disciplines. Faculty

members at Grace land continually

improve their education technology

skills by consulting with the

Coordinator, attending one anoth-

er's classes during education tech-

nology modules, and by participat-
ing in supplementary workshops.

For more information on

Grace land's School of Education

see www.graceland.edu

3 Taking Risks, Getting Rewards

Mama Weiss, music teacher and

band director at Lakeland High
School in New York state, was

asked to coach a student team

entering a college scholarship con-

test sponsored by Think Quest. The

challenge: develop a web site to

help others learn. Knowing little
about the web, Miss Weiss suggest-
ed that a computer teacher should

help. The students knew the tech-
nology, but needed Miss Weiss

because she knew about music.

Miss Weiss reluctantly agreed. Two

years (and two winning Think Quest

entries later) other teachers now

come to Miss Weiss for advice on

using computers, software, and

integrating the web in their class-

rooms. "At first I just wanted to give

the team feedback," says Miss
Weiss. "Then the kids' excitement

and motivation got to me they
were doing extraordinary academic

work and loving it." Miss Weiss was

hooked. "I discovered a whole new

way to research, learn, and use

technology," she says. "The kids

taught me so much and as they did,

they grew intellectually and social-

ly. This has truly been one of the

most rewarding and authentic pro-

fessional development experiences

of my career." For more information

about Think Quest, visit www.think
quest.org
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4
Model Best Practices. Using technology to teach
about effectively using technology demonstrates
the power of the medium to meet pre-determined

objectives. By modeling and setting examples for use,
technology best practices become self-evident.

4 Integrating Technology: A First-
Hand Look

Each prospective teacher at George

Mason University in Fairfax, Virginia

sees the power of technology in

teaching first-hand when taking a
required course that introduces

technology use in education. Using

databases, office and other soft-

ware packages, students develop

lesson plans, create multi-media

presentations, and evaluate the
pedagogical utility of different soft-
ware packages. George Mason is

also launching a program to teach

future junior high and high school
teachers how to use technology by

pairing methods professors
those who teach a particular sub-
ject with technology specialists.
At the elementary level, GMU

includes a discussion about effec-

tive uses of technology for each

skill taught. For instance, if the les-

son is pedagogical uses of role

playing, prospective elementary
school teachers will discuss when

technology use is appropriate. For

more information contact Deborah
Sprague at dspragui@gmu.edu
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4 Spotlight on Peabody College

at Vanderbilt University in
Tennessee"

At Peabody College, aspiring teach-

ers are immersed in technology as

the faculty models technology-

enabled teaching throughout the

curriculum. Students routinely use

multi-media materials and digital
resources in their coursework. For

example, students may control
video clips of a teacher working

with special needs students and

then respond interactively to ques-
tions. To create such a high-tech

environment, Peabody invested in
its faculty members by offering

them a reduced teaching load for a
semester so they could spend time

revamping their courses. To learn

more about Peabody go to

www.peabody.vanderbilt.edu



4 Faculty First at Iowa State"

Iowa State University made a con-

scious decision to integrate tech-

nology tools into its educational

curriculum. Before teaching stu-

dents however, faculty had to come

first. In 1992, Iowa State estab-

lished a mentoring program for

undergraduate and graduate stu-
dents to mentor faculty members

about technology. Ann Thompson,

Director, Center for Technology in

Learning and Teaching at Iowa

State University, says that the pro-

gram allowed faculty members to
weave technology into projects of
interest in a non-threatening way.

Based on Iowa State survey data

about faculty attitudes toward tech-

nology, faculty member self-confi-

dence with technology has grown
since the program began. Iowa

State also offers a minor in educa-

tional computing through its school
of education. Enrollment is now at
150 students, a soo percent

increase in two years. Iowa State

works with the University of

Virginia and University of Exeter in
England in the Coalition for

Innovation in Technology and

Teacher Education (CITTE). CITTE

defines visions for appropriate

technology use in the classroom

and produces videos and demon-

strations on the effective classroom

use of technology. For more infor-

mation, contact Ann Thompson,

eat@lastate.edu

4 Pyramid to Success

Imagine a school where loo percent

of teachers are voluntarily active in

technology training. Does it seem

improbable? It did to Dr. Carol Utay

of Jessamine County until she

began the "Tag Team" program at

Warner Elementary School. The Tag

Team works according to a simple

pyramid scheme. Initially, a small
group of teachers was offered train-

ing on the condition that they use
their training to create a technolo-

gy-infused project with a teacher
who had not yet been "tagged" for
training. As new teachers were

"tagged" they similarly agreed to
involve another teacher in a tech-

nology-infused collaborative pro-
ject. The snowball effect was

impressive. Through the Tag Team

program, all teachers at Warner

Elementary are involved in technol-

ogy training. Teachers know that

when they join the tag team they
will be involved in authentic pro-
jects and that their self-selected
buddy presumably someone

they like working with = will sup-
port them through the process. To
learn more about Jessamine

County's Technology Programs visit

www.jessamine.k12.ky.us/dop/
technology.html
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5
Encourage Learning by Doing. Few techniques are more
effective than learning by doing. By creating an environment
that empowers teachers and students to learn to use tech-

nology through practical experience, institutions can begin to see
benefits quickly. Teachers should use technologies such as dis-
tance learning, online networking, and web- and computer-based
classes to access professional development resources. They should
also use technology to communicate and exchange ideas with peers
locally and around the globe. Similarly, students should be encour-
aged to learn by doing and to share new knowledge with peers.

5 Girls Teaching Girls: Ensuring

Equity and Leveraging Experience"

Palos Consolidated School District

118 in Palos Park, Illinois is working

to ensure that the girls in its schools

have an incentive to explore and

learn with technology and that new

expertise is passed to other girls.

Through a program called Girls and

Technology: Skills, Computers,

Awareness, and Peer Empowerment

(GATSCAPE), sixth, seventh, and

eighth-grade girls at all levels of
computer literacy and ability

receive unrestricted access to tech-

nology both during classes and
after school.

The program goal is to leverage tech-

nology learning to nurture and

enhance leadership abilities and

problem-solving skills. Through role-

playing, real-life situational activi-

ties, and games, girls become confi-

dent risk-takers willing to collaborate

and support one another. The girls

are encouraged to convey new skills

to other girls formally and informally.

The GATSCAPE program was hon-

ored at a 1996 summit meeting of

the Pioneering Partners Foundation

(www.pioneeringpartners.org), a
nonprofit that seeks to spread

technology use in education by

investing in people. The team used
the $5,000 grant to expand and

enhance the program to touch more

students. For more information,

contact Margaret Johnson, District

Technology Coordinator,

mjohnson@d118.s-cook.kl2Aus
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5 Real Schools, Real Solutions:

Professional Development

Internship-Style

Carteret County's "Learning

Environments for the Next Century"
(LENC) Project gives current teach-

ers the opportunity to "intern" with
a mentor teacher for two days in an

actual classroom. Master teachers
are selected to serve as technology

mentors. The mentors are responsi-

ble for developing technology-
infused classroom projects or
"Units of Practice." Over the course

of the year, pairs or groups of other

teachers will join the mentors and

their students for two days to par-
ticipate in a Unit of Practice. After

the internship, participants gener-
ate an action plan and timeline for

creating their own collaborative,

interdisciplinary Unit of Practice.

Mentors support participants
through a series of follow-up ses-

sions. Conducting professional
development directly in the class-
room makes it more meaningful

and realistic for participants.

Moreover, unlike traditional profes-
sional development, the training

exercise itself benefits students.

Through LENC, mentors' students

participate in exciting new projects

with not one, but several, enthusi-

astic teachers. To learn more about

the LENC project visit www.marine.

unc.edu



5 Moving from Under-Performing

to Over-Achieving

When District 15 in Palatine/Rolling

Meadows, Illinois decided to trans-
form a disappointing traditional
school into a technology rich, high
performing school it started with
the teachers. All teachers were

given the choice of remaining at

Willow Bend, the target school, to
create a model school or transfer-

ring to another school in the dis-
trict. Ninety-nine percent of teach-
ers decided to stay. Between the

spring and fall of 1995, Willow

Bend's education program was

completely overhauled and virtually
every available technology was

infused into the school. The stu-

dent to computer ratio improved to
a ratio of 2:1. Expert teachers

trained by the district primarily led
the training sessions for their

peers. A critical element of the suc-

cessful transformation was chang-

ing the school schedule to allow

teachers daily planning time and

weekly group planning time. As a
result of its innovative efforts,

Willow Bend has jumped from one

of the district's lowest performing
schools to one of its highest per-

forming schools despite high stu-

dent turnover and a large language

minority population.

6
Provide Resources, Incentives, and On-Going Support.
A collective willingness to create the time and devote the
resources to technology professional development is

essential. The school community needs mechanisms to enable
teachers to focus on professional development activities without
jeopardizing their students and without primarily retying on
teacher personal time. In addition, schools and districts should
accept the risk of trying new ideas and testing creative approaches
to help create an environment in which teachers are encouraged
to experiment and students are inspired to learn.

6 A Win-Win Deal

The new contract between

Brunswick City Schools and the

Ohio Education Association Union

is a win-win deal when it comes to

professional development. Under

the contract, teachers are paid at

the substitute rate to attend profes-
sional development workshops dur-
ing non-school days. The district
wins because it pays what it would
have paid had a substitute taught
while the regular teacher was

receiving training. Teachers win

because they are paid for their

professional development work.
In addition and most importantly,

students win. They benefit from

their teachers' training without
being deprived of their regular

teacher as they would if the teacher

had been pulled from the class-

room. In addition, the district sets
aside five days during the summer

for professional development

activities it feels are particularly

worthwhile. Teachers who choose

to attend these sessions are paid

the per diem beginning teacher

rate. Not surprisingly, nearly all

eligible teachers attend. For more
information, contact Connie
Eskesen at connieeloo@aolcom
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6 Resources Mean Results for

Houston Students

Over the past several years, the

Texas Legislature has appropriated

more than $25 million to establish

field-based and technology-inten-
sive programs in the state. Through

the program, the state makes grants

to teacher education programs at

schools including the University of

Houston, Texas Southern University,

the University of St. Thomas, and

Houston Baptist University. The pur-

pose of the grants is to encourage

teacher education institutions to
develop their own technology capa-

bilities as well as those of area ele-

mentary and secondary schools,

and to support methodology cours-

es on-site at the schools. The result

is faculty and students working

together in technology-enriched

school environments.

Preliminary data show that this

influx of resources is producing

results. Students in these technolo-

gy-enriched schools have increased
their achievement on statewide

tests in mathematics, reading, and
writing. In addition, 43 percent of
the teachers involved report that

they have changed their teaching

practices because of the program.

To learn more, visit www.ncate.

mg/projects/tech

Year 2 STaR Report
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Section II

Background

In 1997, the CEO Forum

established a baseline
measure against which to
track the progress of
American schools in inte-
grating technology and
technology use in class-
rooms nationwide. This
school technology and
readiness assessment,
called the STaR Assess-
ment, offered a snapshot
of where the nation stood
in its effort to integrate
technology in education
to improve academic
standards and student
achievement.

Following up on its
commitment to issue an
annual update of the STaR
Assessment, this section
of this report summarizes
the Year 2 STaR Assess-

ment of the CEO Forum.
Again this year, the STaR
Assessment is primarily
based on hardware and
connectivity data collected
as part of a survey of the
nation's public schools.0
The STaR Assessment uses

the CEO Forum STaR Chart

as a backdrop to illustrate
how our schools are doing.

Year 2 STaR Assessment

Year 2 Summary

Overall, the assessment shows that schools are

making gains. In fact, schools gained in all four

STaR categories. The number of schools effec-

tively integrating technology increased from 15

percent to 24 percent while the percentage of

schools in the Low to Mid Tech range

decreased from 85 percent of schools to 76

percent of schools. Specifically, the percentage

of Target Tech schools doubled from three to

six percent while the percentage of High Tech

schools increased by half. Simultaneously, the

percentage of Low Tech schools decreased

by five percentage points. Despite such

encouraging progress, more than 75 percent

of America's schools remain in the Mid Tech

and Low Tech categories.

These trends, and the information on the

following pages, indicate that more students

have greater access to better technology than

they did last year. More students have access to

multimedia computers and the instructional

rooms at more schools have connections to the

Internet. Although schools continue to make

progress in building hardware infrastructures,

commitment to teacher professional develop-

ment with technology lags behind. As schools

continue to put more connected computers into

classrooms, the CEO Forum hopes that educa-

tors and policymakers will follow the recommen-

dations in this report. To make the most of our

national investment in education technology, we

must ensure that teachers are well prepared to

guide today's students to future success.

Year 2 National STaR Assessment

Low Tech 47,099 schools

42,884 schools

,

54%

59%

,

Mid Tech 20,756 schools

17,471 schools

,
:

260/0

j 22%

High Tech 9,579 schools

14,295 schools

12%

18%

Target Tech 2,395 schools

4,765 schools

I 3%

'i 6%

PERCENT OF SCHOOLS IN SAMPLE 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1997 L j1998
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Year 2 Summary Profiles

The following section profiles typical schools in each of the fourSTaR categories. Not every school

in a particular category will directly match these profiles, but they will share similar characteris-

tics. The highlighted data points come directly from the Year 2 STaR Assessment.

Year 2 Low Technology School

Limited access to modern computer. Student-to-
computer ratio of 10:1. Student-to-multimedia
capable computer ratio of 25:1.

Older technology. Only 33% of all computers
have processors equal to or greater than an
Intel 386.

Might have Internet access. 39% of these
schools have Internet access.

Limited number of networked computers. 71%
of these schools do not have access to LANs.

Year 2 Mid Technology School

Moderate Access to modern computers.

Student-to-computer ratio of 73. Student-to-
multimedia capable computer ratio of 12:1.

Older technology. 57% of all computers have

processors equal to or greater than an Intel 386.

Might have Internet access. 73% of these
schools have Internet access.

More networked computers. 70% of these
schools have access to LANs.

Year 2 High Technology School

Significant access to modern computers.
Student-to-computer ratio of 5:1. Student-to-
multimedia capable computer ratio of 7:1.

Mostly new technology. 73% of all computers
have processors equal to or greater than an
Intel 386.

Prevalent Internet Access. 90% of these schools
have Internet access.

More networked computers. 85% of these
schools have access to LANs.

Year 2 Target Technology School

Ubiquitous access to modern computers.

Student-to-computer ratio of 3:1. Student-to-
multimedia capable computer ratio of 3:1.

New technology. 81% of all computers have
processors equal to or greater than an Intel 386.

Ubiquitous Internet access. 95% of these
schools have Internet access.

Prevalent networked computers. 89% of these
schools have access to one or more LANs.

3 4
Year 2 STaR Report
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In 1946, President Clinton

articulated four pillars of
education technology as
part of his Technology
Literacy Challenge:
I) hardware; 2) connectivity;
3) digital content; and 4)
professional development.

These four pillars provide
a foundation for creating
an innovative learning envi-
ronment that can prepare
students for life and work
in the digital world.

The CEO Forum believes

the key to creating the best
possible learning environ-
ment is the seamless inte-
gration of all four pillars in
the nation's schools. This
section presents a snapshot
of current statistics in each
of the four pillars.

Year 2 Data Snapshots

Hardware

Though educators require professional devel-

opment and content resources, they must also

be equipped with the tools to enhance learn-

ing in the next millennium. Providing hard-

ware is a threshold condition upon which to

build new ways of teaching and learning.

CONTINUED PROGRESS TOWARD

INSTALLING COMPUTERS IN SCHOOLS

In 1997-1998, schools provided one computer
for every 7.8 students, an increase of 13 per-
cent from 1996-1997."

More importantly, in 1997-1998, schools pro-
vided one multi-media computer to every 12.3
students. This is an improvement of 24 percent
from the previous year."

SCHOOLS PUTTING FUNDS TOWARD

MODERNIZATION AND SUPPORT

Schools continued to modernize their comput-
er base. Of the 2.6 million computers pur-
chased by schools last year, 40 percent
replaced old computers laying the groundwork
for the construction of a modern information
infrastructure."

SCHOOL INFRASTRUCTURES REQUIRE

ATTENTION

In 1995, approximately 42 percent of all
schools and 52 percent of urban schools
reported that they had insufficient electrical
wiring infrastructure to support computer
technology."

Trends in the Number of Students Per Computer'

1995-96 10:1

Students to Computer 1996-97

1997-98 MEM 7:1

Students to
Multimedia Computer

1995-96 4:1

1996-97 111/11111110.1 16:1

1997-98 124

STUDENTS PER COMPUTER 0 10 20 30 40 50 60
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Connectivity

Computers allow students to access educational

content and create their own content. However,

it is the combination of computers and net-

works.that holds the most educational promise

by enabling unprecedented communication

and collaboration.

CONTINUED GROWTH OF SCHOOL ACCESS

TO INTERNET CONNECTIONS, SCHOOL NET-

WORKS, AND CLASSROOM INTERNET ACCESS

In three years, the percentage of U.S. public

schools with Internet access increased from 35
percent in fall 1994 to 78 percent in fall 1997.69

The number of schools with five or more
instructional rooms with Internet access
increased from 25 percent of all schools in fall
of 1996 to 43 percent of all schools in fall of

1997."

Fifty-six percent of schools reported have one
or more Local Area Networks (LANs) installed in
their building."

Schools spent an average of $30.68 per student
on Instructional networks in 1997-1998."

In 1997, 55 percent of teachers indicated that
they accessed the Internet from the library
media center while only 31 percent indicated
that they accessed the Internet from their class-
room. This year, those numbers have reversed:

58 percent of teachers indicate that they access
the Internet from their classroom, and 31 per-
cent indicated that they access the Internet
from a library media center."

E-RATE DELIVERING FUNDING FOR TELECOM-

MUNICATIONS SERVICES, INTERNET ACCESS
AND INTERNAL CONNECTIONS

Through February 1, 1999, the Schools and

Libraries Division of the Universal Service

Administrative Company awarded more than $760
million to help schools increase connectivity."

COMMUNICATIONS INFRASTRUCTURES
BEING RE-WIRED

Many elementary schools under construction
will have no telephones in the classroom, a
situation that could create problems in deliver-
ing technology. However, the majority of new

schools under construction (more than 70
percent) are installing alternative delivery
methods, such as fiber optics or cable."

Percent of Public Schools that have Internet Access76

1994 35%

.
.

.

1995 50%11
1996 65%

,

1997 78%
.

.. , ,

o% 10% 20% 0% 40% 50% 60% 70% 80%

SOURCE: DEPARTMENT OF EDUCATION. NATIONAL CENTER FOR EDUCATION STATISTICS. 1997.
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The power of technology is that it not only puts

new, vast reservoirs of information at students'

fingertips, but it allows them to create and dis-

seminate their own information. Assessing the

degree to which schools have integrated digital

information into classrooms can be accom-

plished only by examining the availability and

use of digital content and digital learning tools.

SCHOOL SPENDING FOR DIGITAL CONTENT

AND RESOURCES RISING

Schools spent an average of $5.42 per student

on Instructional Internet services in 1997-1998,

and plan to spend about the same in 1998-1999."

In 1997-1998, schools spent $6.51 per student
on instructional software. They expect to

spend $10.96 per student in 1998-1999, which
is an increase of 68 percent!'

STUDENT INTERNET USAGE INCREASING

In 1998, the number of students spending
between one and five hours per week on the
Internet increased by nearly one-third from
1997. The number of students spending
six hours or more per week on the Internet
more than doubled since1997."

TEACHER COMPUTER USE

At 23.1 percent of schools, teachers use
computers daily.'

SCHOOLS GETTING ON THE WEB

Approximately two out of every five schools
have a homepage on the World Wide Web."

Hands-On Time Spent by Students
Using the Internet per Week"

1997

Less

. . . .

39%

than 15 minutes

1998 MIIIIIIMOMOMION
.

35%

1997

to hour15 minutes an

1998

,

30%
4

1997

to hours

11=1.11.1011.1 22%

1 5

1998 11.1111.1.11110110 30%

1997

6 hours

I 2%

or more

1998 IIII 5%
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Professional Development

Well-trained teachers are the keys to successful

classroom technology integration. To ensure

return on still rising investments in technology,

schools must make a commitment to profes-

sional development by providing the required

support, resources, and time for teachers to

learn how to use technology.

PROFESSIONAL DEVELOPMENT INVESTMENT

CONTINUES TO LAG BEHIND INFRASTRUC-

TURE INVESTMENT

Schools expect to spend $5.65 per student on
computer training of teachers in 1998-1999.
This is five percent of overall school technolo-
gy budgets. Schools spent $5.23 per student
in 1997-1998 which was also five percent of
the overall technology budget. In 1996-1997
schools spent $4.18 per student on computer
training which again was approximately five
percent of the overall technology budget."

TECHNOLOGY FREQUENTLY INCLUDED AS

PART OF TEACHER DEVELOPMENT PLAN

Seventy-four percent of all schools address
technology skills in individual teacher devel-
opment plans. Eighty-one percent of Target
Tech schools address technology skills in indi-
vidual teacher staff development plans com-
pared to 69 percent of Low Tech Schools."

TEACHERS USING THE INTERNET MORE

When asked whether they use the Internet in

their teaching, 65 percent of teachers answered
yes, an increase of 17 percentage points over

1997. Nearly 30 percent of teachers use the

Internet daily and 8o percent use the Internet at
least once a week."

Forty-four percent of teachers said that they
used the Internet to access more materials and
resources for class. Forty percent said that
they used it to do more or better research and
twenty-nine percent said they use it for les-
son/curriculum planning."

In a 1997 survey, however, 80.5% of teachers

surveyed cited "insufficient teacher training"
as an obstacle to Internet use."

How Internet Content is Integrated into the Curriculum"

Access more materials
and resources for class 44%

:

Use it to do more or better
research

:
.

, ,

40%

Use it as just another
resource or supplement

,

30%

Use it for lesson/curriculum
planning

.
,

29%

Access up-to-date
for my subject area

. .

. .'
26%

0% 10% 20% 30% . 40% 50%

OURCE: MARKET DATA RETRIEVAL SURVEY. 1997.
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A Call for Equity

One of the greatest promises of education tech-

nology is the potential for widespread, equal

access to ideas and information. Through a

networked computer, students can get up to the

minute resources in the classroom. They can also

access information online that may otherwise

be unaffordable. Students in poor urban

districts can take a virtual fieldtrip to see parts

of the world otherwise beyond their reach.

Education technology can also empower all

members of a school community to communi-

cate and collaborate with broader circles of

peers and experts from around the corner, the

country, and the globe.

However, just as the presence of technology

has the potential to equalize opportunities for

students from different backgrounds and dif-

ferent regions, the absence of these resources

has the potential to widen the gap and build

new barriers.

Although schools are logging onto the

Internet at breakneck paces, schools serving

poor or non-white students are less likely to

have networks and connections to the Internet

than those serving affluent or white students.

In 1997, 88 percent of schools where less than

11 percent of students were eligible for free or

reduced price lunch had access to the Internet.

8th Grade Instructional Use: A National Look"

. .
. . . . .

27Asian/Pacific Islander
:

43
. . . .
. . . .

.
,

. . . .

30
White

31 .

1 ! 1

34
Hispanic

25

Black 52
14

Affluent Not eligible for 31
federally subsidized lunches 33

,wwwMEN.
Affluent - Did not participate 34
in Title I program 30

.
.

Less Affluent - Eligible for 34
Federally Subsidized Lunches 22 '

1 ! 1

Less Affluent - Participated 34
in Title I Program 13

.

. - .
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DRILL AND PRACTICE SOFTWARE SIMULATION AND APPLICATION

SOURCE. EDUCATIONAL TESTING SERVICES, DOES IT COMPUTE?, AND UNPUBLISHED TABULATION FROM 1996 NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS.
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It is imperative that technology be used to remove

existing barriers and prevent the creation of new barriers.

That compares to 63 percent of schools where

71 percent or more were eligible for free or

reduced price lunches a difference of 25

percentage points." Also, 84 percent of schools

where minority enrollment is less than six per-

cent had access to the Internet compared to 63

percent of schools where minority enrollment

is greater than 50 percent a difference of 21

percentage points."

Though schools in all categories are lowering

their student to computer ratios, schools in rich

districts are doing it faster. In the 1997-1998

school year, schools serving the least affluent stu-

dents (those in which 81-99 percent of the stu-

dent body is eligible for free or reduced price

lunches) lowered their student to computer ratio

by 18 percent. Schools serving the most affluent

students (those in which less than one percent of

the student body is eligible for free or reduced

price lunch) lowered their student to computer

ratio by 24 percent."

Other indicators are equally alarming. Even

when access to hardware exists, students may

have unequal learning experiences. One

recent study found that at the eighth grade

level, 31 percent of white students used com-

puters mostly for simulations and applications,

compared with just 14 percent of black stu-

dents. At the same time, more than half of

America's black students had teachers who

used computers mostly for drill and practice

compared with only 30 percent of white stu-

dents. The study also showed that the students

who used technology for simulations and appli-

cations received better test scores than those

who used the technology only for drill and

practice."

In addition to inequities in school, there

continue to be inequities in homes. As technol-

ogy minimizes the boundaries of school walls

by fostering communication and collaboration

with parents and others, disparity in home

computer ownership could increasingly impact

student education. According to a recent

Department of Commerce study, the percent

of non-Hispanic white households that own a

computer is double that of Hispanic house-

holds and African-American households."

Policymakers recognize the need for equal

access to technology. The E-Rate, a subsidy of

telecommunications services and equipment

for schools and libraries, provides greater dis-

counts to poor and rural schools. Also, school

districts may use Title I funds to purchase tech-

nology. However, ensuring equity in the use of

computers is equally critical. As this report

demonstrates, that includes professional devel-

opment with technology for teachers. As the

nation moves forward in integrating technolo-

gy into the classroom, it is imperative that tech-

nology be used to remove existing barriers and

avoid creating new ones.

401
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QED Tech

Measure Variables

1. The number of instructional
computers per loo students
enrolled

2. The number of CD-ROM players
per loo students enrolled

3. The percent of all instructional
computers that were either
Macintosh or PCs having an

80386 or more recent processor

4. The number of computers per
Rio students attached to
local-area networks

5. Whether the school has one or
more local-area-networks

6. Whether the school has a sub-
scription to an online service
or has Internet access in labs
or classrooms

7. Whether the school has a
direct Internet connection

8. The number of scanner
devices per too students

9. The number of VCR units per
loo students enrolled

10. The percent of all instructional
computers that are either
Pentiums or Power Macintoshes

n. The number of multimedia
computers (QED-defined)

per loo students

12. Whether the school has a
dial-up Internet connection

13. The number of digital cameras
per loo students enrolled

14. The number of administrative
computers per loo students
enrolled

15. The number of projection

devices per loo students
enrolled

Year 2 Methodology

STaR Assessment

The CEO Forum's 1998 STaR Assessment is

derived from Quality Education Data's (QED)

Technology Measure,Th which was created by

Dr. Henry Becker, Professor of Education at

the University of California, Irvine. Drawing

approximately 80,000 schools from QED's

National Education Databasem of more than

87,000 public schools, the QED Technology

Measure uses 15 variables to create a single

index that measures the hardware and connec-

tions present in schools. These variables are

listed to the left.

Each school is assigned a "raw" value rang-

ing from one to seven, where seven indicates

the most technology and connections present.

When the data listed was improbable, not cur-

rent, or incomplete, 8,273 schools were excluded.

To simplify the categories, the CEO Forum

combined the QED Technology Measure cate-

gories with similar attributes into single cate-

gories. Categories one and two comprise "Low

Tech" schools, category three represents "Mid

Tech" schools, categories four and five com-

prise "High Tech" schools and categories six

and seven comprise "Target Tech" schools.

The QED National Education Database is

annually updated by data collected through

mail, telephone, and online surveys. However,

the difficulty of obtaining current technology

data on each school means that some data is

older than others. More than one-half of the

80,000 schools were updated in the last twelve

Year 2 STaR Report

months. For outdated schools, data is adjusted

for likely technology improvements. For more

information, see http://survey.qeddata.com

Star Chart

The six columns of the CEO Forum STaR

Chart Hardware, Connectivity, Content,

Professional Development, Integration and

Use, and Educational Benefits were created

using a variety of sources. The Hardware and

Connectivity sections were created using infor-

mation from QED s National Education

Databasel". The Content section was compiled

from interviews and from logical assumptions

about the activities that different technology

infrastructures allow. The Professional

Development section was compiled from inter-

views conducted by McKinsey and Company

and supplemented by academic research. The

Integration and Use section was compiled from

interviews and academic research. Finally, the

Educational Benefits section is derived from

McKinsey and Company. For more informa-

tion, see the CEO Forum STaR Chart itself
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The CEO Forum on Education and Technology

Founded in 1996, the CEO Forum on

Education and Technology is a unique

four-year partnership between business

and education leaders who are committed

to assessing and monitoring progress

toward integrating technology in American

schools. The CEO Forum hopes to ensure

that the nation's students will achieve

higher academic standards and will be

equipped with the skills they need to

be contributing citizens and productive

workers in the 21st century.

Organizing Principles

All students must graduate with
technology skills needed in today's
world and tomorrow's work place.

All educators must be equipped to
use technology as a tool to achieve
high academic standards.

All parents and community members
must stay informed of key education
technology decisions confronting
policymakers, administrators, and
educators.

All students must have equitable
access to education technology.

The nation must invest in education
technology research and
development.

Year 2 STaR Report

The CEO Forum Four Year Agenda

Year 1: In The School Technology and Readiness

Report: From Pillars to Progress (October 1997),

the CEO Forum issued the STaR Chart, a self-

assessment tool individual schools can use to

gauge their progress toward integrating tech-

nology to improve education. The CEO Forum

issued the first STaR Assessment, a benchmark

measure of national progress toward integrat-

ing technology in education.

Year 2: Focusing on the issue of professional

development, the CEO Forum Year 2 School

Technology and Readiness Report called Professional

Development: A Link to Better Learning (February

1999), includes a status report on educator pro-

fessional development, an update of the STaR

Chart to include new criteria for assessing indi-

vidual school progress on professional develop-

ment, and an update of the STaR Assessment.

Year 3: The CEO Forum will update the con-

tent section of the STaR Chart, report on the

nation's progress in developing and integrating

digital content, and update the STaR

Assessment.

Year 4: In its final year, the CEO Forum will

address the important question of how to

measure the impact of technology on student

achievement and educational outcomes as well

as update the STaR Chart and STaR Assessment.
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on Education & Technology

1001 G Street, NW

Suite 900 East

Washington, DC 20001

202.393.2260

202.393.0712 FAX

ceoforum@itstrategies.com

Additional Resources 21st Century
Teachers Network
888 17th Street NW
12th Floor
Washington, DC 20006
202-429-8744
www.21ctorg

American Association
of Colleges for
Teacher Education,
One Dupont Circle NW Suite 610
Washington, DC 20036
202-293-2450
www.aacte.org

Center for Teaching
and Learning,
National Education Association
220126th Street NW
Washington, DC 20036
202-822-7013
www.nea.org

Institute for the Transfer of
Technology to Education,
National School Boards
Association
1680 Duke Street
Alexandria, VA 22314
703-838-6722
www.nsba.org/itte

International Society for
Technology in Education
480 Charnelton Street
Eugene, OR 97401
800-336-5191
www.iste.org

The Milken Exchange
on Education Technology
1250 Fourth Street
Santa Monica, CA 90401
310-5198-2825
www.milkenexchange.org

Tech Corps
RO. Box 832
Sudbury, MA 01776
781-687-1124

www.ustc.org

More information from the CEO Forum is available on the World Wide Web.
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