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Executive Summary

At the forefront and basis of any plan should be that technology skills are not a
luxury, they are life skills.
—Elementary Educator, Region 5

Nine years ago in this rural district, there was only a handful of Radio Shack TRS
80s... Now, with the assistance of state and district funding, the elementary school
brought Internet access to both the school computer lab and to almost every
classroom. Students begin using computers for reading instruction in
kindergarten... older students exchange email correspondence with students at a
school in Australia...the school leadership believes technology should be infused
into all aspects of the school environment and has a strong commitment to staff
development and training...For all these reasons, a small rural school in Virginia is
rapidly moving into the 21° Century. The school obviously benefits from visionary
leadership... .

—Site Visit-Technical Report

Look before you leap. Think it through in a systemic way and follow through.
DON’T PULL THE PLUG!
—Middle School Educator, Region 3,
commenting on state technology initiatives

The Commonweaith of Virginia, guided by its Six-Year Educational Technology
Plan, made a significant public investment ($200 million) in school technology for
1994-1998. The spring of 1998 brought Virginia to a crossroads for education and
learning technologies. Nearing the end of its Six-Year Plan, the Commonwealth
halted all funding for leaming technology for FY1998, while commissioning a
study to “assess the status of technology avallabllrty and usage in each public
school in the Commonwealth.”

The Virginia General Assembly, the Govemor, and the Board of Education called
for an assessment of the impact of the state's investment. Their intent was to
gauge the Commonwealth's progress to date with school technology and the
progress Virginia has yet to make in order to intelligently and thoughtfully
maximize the impact of future state investments in education technology.

These policy leaders posed questiohs about topics such as:

o the extent of current technology use for instruction;

o student technology-related outcomes;

o the availability of technology for instruction;

o the availability of technical support;

o the inclusion of technology in the curriculum;

REPORT TO THE COMMONWEALTH OF VIRGINIA 1
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e the curmrent level of teacher preparation, including new and experienced
teachers, regarding technology instruction;

¢ the availability of professional development opportunities;
¢ perceived barriers to greater technology availability and use;
o funding sufficiency for education technology; and

¢ the extent of support school leadership provides for technology.

In compliance with a statutory requirement, a Request for Proposal (#ETS-99)
was issued in July of 1998 by the Virginia Department of Education. Through a
competitive bid process, the proposal was awarded to the Milken Exchange on
Education Technology, a Santa Monica, California-based foundation, and its
team members: SRI Intemational, in Menlo Park, Califomia; and the North
Central Regional Educational Laboratory, in Chicago, llinois. The
Commonwealth's award to these contractors can be attributed, in part, to the
team’s proposal to use the Milken Exchange’s Seven Dimensions for Gauging
Progress with Leaming Technology as a framework for the study.

Dimension One focuses on new opportunities and benefits for “leamers” through
technology. The remaining six dimensions frame the essential conditions
necessary to bring the effective use of technology to all learners.

The authors of the Seven Dimensions framework contend that simply bringing
computers and the Internet into classrooms will not improve student academic
performance. What is required are:

¢ intelligent, selective application of how and where technology can add value;
e rigor in imposing the conditions that are essential to its effective use; and

e an understanding of the powerful role it is already playing in society and in
shaping the lives of our young people.

The Commonwealth's Six-Year Plan acknowledges that ‘infrastructure and
.equipment alone are not sufficient to infuse technology into instruction. Teachers
must be trained, support services provided, equipment maintained, and an on-
going evaluation established.”

The challenge is to recognize technology’s potential—then to make the hard
choices and policy decisions that ensure it is responsibly and effectively used.
The Seven Dimensions provides a guide for schools in making wise choices to
guarantee a solid return on federal, state and local technology investments.

REPORT TO THE COMMONWEALTH OF VIRGINIA 2
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The methodology for this study included collection, analysis and comrelation of
data from four sources: a survey of principals or designees representing school
buildings; a survey of a statewide sample of teachers; on-site visits of school
buildings representing all regions of the state; and focus groups and phone
interviews of key constituents in the state. The instrumentation for all data
sources was developed around the Seven Dimensions. Findings from the four
data sources were cross-tabulated to verify results and provide insights into the
data through specific examples and quotations from educators, policymakers and
community members.

A survey designed to be completed by a principal or designee was sent out to all
1,885 school buildings in September of 1998. There was a response rate of 87
percent. At the same time, three to five teacher surveys were sent to a randomly
selected sample of 300 schools. About 86 percent of the surveyed teachers
responded. During the month of October, a team of trained researchers visited 48
school buildings, representing urban, rural and suburban elementary, middle and
high schools in all eight regions of the state. Ten statewide focus groups were
conducted statewide with educators, principals, community members, parents
and business and industry representatives. In addition, we conducted phone
interviews with key policymakers at the state level.

FINDINGS AND RECOMMENDATIONS

The triangulation of data from the surveys, site visits and focus groups (see
Section 5 of this report) resulted in the following findings across the Seven
Dimensions.

1. Technology Capacity and Community Connections

The researchers collected and analyzed data regarding technology capacity in
Virginia schools, asking the question, “Are there adequate technologies,
networks, electronic resources and support to meet the education system's
leaming goals?”

They also investigated whether school-community partnerships that promote
equitable access for all students are being formed around the technology.

Finding #1 .
While the Commonwealth’s investments in education technology are evident in
schools, the level of technology access is not yet adequate to meet the education
system’s learning goals. In addition, there are significant disparities in student
access across school divisions and among schools within divisions.

o The data from this study indicates a student-to-multimedia computer ratio of

10.9 to 1, slightly lower than the national statistic of 12:1 cited by Education
Week in Technology Counts '98 (Source: Market Data Retrieval).

4

METHODOLOGY

Data Sources:

® Surveys from the
1,885 school
buildings: 87
percent response

e Over 1,300
teachers
surveyed: 86
percent response
rate

e Site visits in 48
school buildings,
in all regions,
representing
urban, rural and
suburban schools

® Ten focus groups
and interviews
with key state

policymakers
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Mean Number of Students per Computer
Type of Computer All School
Computer Lab Class Media Center Areas

Modern Computer (PC—486 or
better or Mac—LCIIl or better) 20.1 13.8 68.8 12.5
Multimedia Computer

: 30.3 20.2 105.4 10.9
Computer connected to a Local
Area Network 29.0 20.4 96.9 10.7
Computer connected to the
Internet by modem or high speed
line 30.0 19.1 56.2 9.7
Total of all instructional
computers 16.2 10.0 55.3 5.4

e The data from this audit's surveys support national statistics indicating that

approximately 60 percent of Virginia’s classrooms have at least one computer
connected to the Intemet. Unfortunately that percentage ranges from zero in
some school divisions to 100 percent in others, with suburban schools
averaging 75 percent of classrooms wired while rural schools report 46 percent
and urban schools 36 percent. Researchers conducting site visits reported that
for some schools, the state technology funds are literally 100 percent of the
technology funds available to that district, while at other schools the state funds
constitute barely 10 percent of the total the district was investing in leaming
technology. Technology access and quality of experience varies dramatically

between students
in Virginia.

depending

on where they

attend

Differences between Urban, Suburban, and Rural Schools on

Availability and Use of Technology for Learning and Teaching
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o Another key issue is the level of technical support, with 47 percent of principals

citing this as a significant barrier to the effective use of technology.

Recommendations Addressing Finding #1: To realize a full retum on the initiél
investment in infrastructure, the Commonwealth should consider the following:

1a. “Staying the course,” continuing to invest funds in the technology
infrastructure to assure all students adequate access to technology.

e Continuing to provide funding from state bonds for technologies, networks and
con(nectivity;

e Establishing affordable, high-speed access to electronic resources for all
schools and school divisions (e.g., state-supported backbone, aggregated
purchasing for connectivity services);

e Establishing technical assistance models and technical support systems for
school divisions and school buildings;

e Updating and disseminating technology guidelines or standards related to
networking, facilities and connectivity.

1b. Instituting a funding formula that assures equity.

e Studying the equity issue and revising the funding formulas for leaming
technology from state and federal dollars, in order to achieve equity;

e Allowing schools to allocate state and federal funds to establish extended hours
for community access to school labs and provide technology access for
students in community centers and public libraries.

2. Leamers and Leaming Environments

Researchers investigated the impact on leamers and classroom environments
from the educators’ perspective, asking, “Are leamers in Virginia's public schools
using the technology in ways that deepen their understanding of academic
content and, at the same time, advance their knowledge of the world
around them?”

Another key research question was: “Is the leaming environment designed to
achieve high academic performance by students through the effective use of
technology?”

Finding #2

The Commonwealth’s K-12 students and educators are gaining expertise in basic
computer skills but generally are not yet using technology effectively to improve
student leaming.

A teacher in Region 3 stated, “I don't think we're integrating technology into

instruction. We're using it more as remediation or independent leaming.’
Virginia's investment in leaming technologies has launched schools into a

REPORT TO THE COMMONWEALTH OF VIRGINIA 5




complex innovation cycle. Innovations often start off slow, build toward rapid
change and then level off as the practice becomes prevalent. All data suggest
that such innovation is in the very beginning stages in Virginia. Without more
leadership and vision, the retum on the Commonwealth’s initial investment in
hardware and connectivity will never be fully realized.

Both the survey and the site-visit data suggest that the majority of the time
teachers spend with computers is in preparation for lessons (word processing or
doing research on the Intemet), followed by instructing students, checking or
recording student scores, and communicating with colleagues. The consensus
among teachers and. administrators in the focus groups was that students can
benefit from the proper use of technology, especially in terms of problem-solving,
organization, research skills and taking responsibility for their own leaming. Most
participants, however, do not believe that they are there yet.

Recommendations addressing Finding #2: Virginia is in the excellent position
of having contemporary technology and Intemet connectivity available to some
degree in most classrooms in the state. However, as the Virginia Six-Year Plan
clearly states, the schools need more than boxes and wires. Educators need
innovative, educationally sound models and approaches to teaching and leaming
with technology that enable students to excel at academic challenges.

To accomplish this, the Commonwealth should consider:
2a. Providing proactive state leadership.
o Broadening the vision of leaming technology;

o Translating that vision into common classroom practicé with the help of state-
supported models and prototypes; and providing information on research and
effective practice.

2b. Translating the state vision for technology into classroom practice in all
academic content areas.

o Establishing state initiatives that include provision of the “essential conditions”
necessary to engage educators and their students in effective uses of
technology in schools (equipment, software, connectivity, teacher and
student training, curriculum and lesson plan development, new designs for
leaming, new roles for students, ties to leaming goals, appropriate
assessments).

2c. Linking the state’s future investments to effective practice.

o Establishing criteria for technology funding to schools that provides incentives
for such funds to be used in ways that lead to higher student performance in
intellectually challenging work across the content areas;,

e Establishing support systems for educators in key areas, including technical

support, as well as support for changing curriculum and instruction to make
best use of technology.

REPORT TO THE COMMONWEALTH OF VIRGINIA 6




3. Funding, Systems Thinking and Professional Competency

Knowing that certain essential conditions are necessary for teachers to use
technology effectively, the researchers investigated the question, “Is the
education system reengineering itself to systematically meet the needs of
leamers in this knowledge-based, global society, including the realignment of
funding priorities?” :

They also analyzed evidence to answer the question, “Are educators fluent with
technology and do they effectively use technology to the leaming advantage of
students?”

Finding #3

The Commonwealth lacks many of the essential conditions necessary for
effective use of technology in schools. These are: support for proactive, visionary
leadership; high-quality, content-based professional development, access to
model content-based projects; links to educational reform; links between
technology and school improvement plans; technical assistance for schools; and
general revenue streams that allow district fiexibility in supporting these essential
conditions.

Site visits and focus groups strongly indicate that most Virginia educators are not
aware of the state’s vision for technology in schools. While many teachers are
interested in using technology to create the conditions under which their students
will excel, they don't understand how to translate the state’s vision into classroom
practice, nor do they have the requisite technologies and instructional materials to
do so. It also seems they have little opportunity to improve their ability to use
technology effectively. While the state has adopted teacher standards for
technology, assessment is left to individual school divisions and varies widely
across those divisions. Professional development to meet those competencies is
not handled systematically at the state or local level.

Only one in five teachers rated themselves as “advanced” in using computers for
instructional applications. The study found that student motivation through
technology usually correlated with the teacher's comfort with using technology,
ready access to technology in the classrooms, and adequate support within
buildings and by school divisions.

It takes more than a dedicated, committed teacher to bring about effective use of
technology for leaming. It takes leadership and change from the statehouse to
the schoolhouse. Such systemic change has yet to happen in the
Commonwealth. '

- Recommendations addressing Finding #3: Incorporating technology into
schools in ways that enrich and improve student leaming is a complex
undertaking and will require systems thinking and change-management across all
levels of the education system.

The Commonwealth should consider:

3a. Providing quality opportunities for educators to meet and exceed high
standards for leaming technology set by the state.

REPORT TO THE COMMONWEALTH OF VIRGINIA 7




e Maintaining high standards for technology competencies for pre-service
teachers and administrators and the means to achieve such standards;

e Maintaining high standards for technology competencies for practicing
teachers and administrators; and creating state support systems for their
professional growth that directly link to improved student leaming (leaming
technology centers, professional development models, statewide prototypes).

3b. Requiring systems thinking throughout the state and building
technology/school improvement plans that focus on leaming.

o Systematically updating, funding, implementing and assessing the state’s
Six-Year Technology Plan. Parallel school-division technology planning
should be supported and a requirement to access state technology funds;

e Supporting statewide purchasing of hardware, software and online services
to aggregate buying power and ensure that all schools have access to
content through state-provisioned infrastructure.

3c. Establishing an ongoing, stable revenue stream to support the essential
conditions necessary for school divisions to ensure equitable, quality educational
opportunities for all students. Such funding should be in addition to maintaining
funding for technology infrastructure from state bonds and should be equitably
distributed to school divisions.

4. Accountability and System Capacity

.The Six-Year Plan in Virginia calls for ongoing evaluation of impact. Researchers
investigated the questions, “Is there agreement on what success with technology
looks like? Are measures in place to focus on the vision, track progress and
report results?’

Finding #4
Technology use in Virginia schools focuses primarily on skill development rather
than advancing student leaming across the core Standards of Leaming.

Virginia's focus on separate SOLs for technology translates into teacher practices
that focus more on developing students’ basic technology skills than integrating
technology across the curriculum. With the increasing emphasis on student
scores on state SOLs, teachers seem unclear as to technology's role in
supporting core SOLs. Because of the expectation that students should meet and
exceed technology SOLs at the 5th- and 8th-grade levels, teachers focus on
technical skills rather than applications in content areas. As one principal noted,
“While the SOLs represent high minimum standards, they are not a vision for the
future.”

Note: The Virginia Department of Education reported passing scores in 1998 for
Technology Standards of Leaming at the S5th-grade (72 percent) and 8th-grade levels (63
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percent). Virginia educators commented in the focus groups about the inadequacy of paper
and pencil tests for assessing technology knowledge, skill and ability.
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Recommendations addressing Finding #4
The Commonwealth should consider:

4a. Promoting the use of technology to support and give relevance to the current
academic SOLs in the near-term.

e Designing strategies to use technology in improving instruction and
supporting student achievement across the SOLs;

e Designing, prototyping and implementing reliable and credible assessments
of students' abilites to apply technologies, solve problems and improve
leaming across the academic SOLs.

4b. Ensuring that state leaming goals reflect the digital information age.

e Reviewing and revising the Standards of Leaming to reflect technology and
the knowledge-based society, especialy as schools become more
technologically savvy;

e Designing new measures to assess the technology-enriched academic

standards.

Science and mathematics (bio-genetics, space travel, simulations, modeling,
etc.), language arts and communication (visual images, email, the Intemet, word
processing, desktop layout and design, digital photography and editing, etc.) and
social studies (politics, global economies, transportation, trade, global
manufacturing, virtual companies, FDA regulations, etc.) have all been
transformed by emerging technologies. Virginia’'s SOLs need to reflect these
significant societal changes.

Barriers

The common bamiers to increased use of computers in classrooms, as
mentioned in the site visits conducted in October of 1998 are:

e Inadequate quantity and/or quality of equipment and software;
o Lack of adequate and timely technical assistance;,

e |nadequate ﬁme for teachers to identify, leam and practice using the
appropriate applications;

e Difficulty in accessing computers within schools;
o Network failures (often chronic);
¢ Inadequate access to the Intemet;

e Too little professional development focusing on integrating technology into
the curriculum.

l Students in the 21st century will need schools with 21st century leaming goals.

REPORT TO THE COMMONWEALTH OF VIRGINIA 10




The overall consensus in focus groups was that educators need time to leam how to
integrate technology across academic areas. They need to understand how and where
to use technology, become computer literate, and explore and develop a leaming
environment which integrates technology in meaningful ways before it can be held
accountable for student technology outcomes.

Focus group discussions revealed a critical need for professional development
focusing on integrating technology into the curriculum. Participants felt a lack of
the manpower needed to create an ‘ideal” technology leaming environment.
Focus group participants concluded that while technology might be available in
the schools and classrooms, lack of understanding about how to manage and
use technology keeps it from being integrated into daily instruction and leaming.
While the Virginia Standards of Leaming (SOLs) are a core part of the leaming
context in the schools, educators are struggling with how to use technology
effectively in teaching them.

Conclusions

l This Analysis of the Status of Education Technology Availability and Usage in the
Public Schools of Virginia strongly suggests that the Commonwealth's vision is
not being reached in most public schools. Of the Seven Dimensions necessary

' for sustained growth in the effective use of technology in schools, the
Commonwealth is making significant progress on only one of them, Technology
Capacity. The voices from the Commonwealth’s public schools represented in

l this study by survey, site-visit and focus-group data suggest that if the other
dimensions are not addressed promptly, the Commonwealth will not see the full
retum on its investment in technology capacity. The educators seem ready to use
the technology they have for more significant purposes, but to do so they will

' need vision, leadership, support, prototypes and resources from the state to
accompany the state and local investment in equipment, networking and

l connectivity.

The challenge is that of recognizing technology's potential—which the
Commonwealth of Virginia has done, then making hard choices and policy
decisions to ensure it is responsibly and effectively used.
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Background

The Intemet is growing faster than all other technologies that
preceded it

o Radio existed for 38 years before it had 50 million listeners;
o Television took 13 years to reach 50 million viewers;

e The World Wide Web took only four years to attract 50 million users;
Source: “The Emerging Digital Economy,” US Department of Commerce, 1998

The digital communication age is here. The U.S. economy today is strong
because of information technology industries. In the last four years, information
technology—which makes up only ten percent of the total gross domestic
product—accounted for a staggering 37 percent of economic growth.

The future belongs to the educated—provided their education includes
knowledge about technology. Technology's reach extends into virtually every
facet of society: :

o agriculture—farmers fertilizing fields via tractors with computers on board that
regulate the distribution of nutrients based on soil and yield data, informed
through Global Positioning Systems (GPS),

o manufacturing—factories completely automated through robotics;
o the sciences—DNA mapping, laser surgery, magnetic resonance imaging;

e service industries—the dispatching of taxi drivers based on GPS location
tracking; Federal Express packages electronically tracked from pickup/entry
to delivery by drivers equipped with Personal Digital Assistants;

e communication—pagers, cell phones, faxes, digital assistants, video phones.

Today Microsoft, Intel, Compaq, Dell and Cisco are household names and
have seen their aggregate market value increase from $10 billion to over $550
billion in just ten years.

Virginia educators are well aware of these realities, as evidenced by the
following recommendation to the state from focus group participants involved in
this study:

Always have at the forefront and basis of any plan that technology is not a luxury
skill but a life skill. Each student leaving school—from McDonald’s worker to
mechanic, from doctor to secretary—will need to be proficient with technology.

REPORT TO THE COMMONWEALTH OF VIRGINIA
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TECHNOLOGY AND EDUCATION

This infusion of technology across society brings challenges and opportunities
to education. The question is not if technology belongs in schools. Today's
students don’t know a time without space travel, pagers, cell phones and the
Intemet. The real question is whether or not the American education system
can evolve into one that uses technology effectively to bring added value and
relevance to children’'s leaming experiences and academic performance.

According to a national public opinion poll commissioned through the Milken
Exchange in June of 1998 and conducted by Peter Hart Research Associates,
“The American electorate is strongly committed to making certain that the
nation’s public schools are properly equipped with computers and technology
and is dissatisfied with the slow pace of current efforts of their state govemment
to make the necessary investments.”

Introduction Of Computers/
Technology Into Classroom

Happening toe fast ® Happening at right speed
u Not happening fast enough

Legislators Business leaders

Legislators’ Reluctance To
Fund Technology In Education

Volunteered Reasons Greater Obstacle

Legislators den’t tmderstand 16% .
are computer |I[|t£mte

Not enough Sto go around . . 14%

Money going to more 9%
important things

Money doesn’t go where 8%
it’s intended te go

Spend too much on schools %
Money for teacher salaries 7%
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government to make
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investments.”
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The public is convinced that technology can be a powerful, effective leaming
tool—but only in the right hands and under the right conditions. Under the right
circumnstances, technology has been shown to:

e accelerate, enrich and deepen student understanding of basic skills;

e promote critical thinking, problem solving and team leaming;

e motivate and engage students by bringing relevance and real-world
applications to academics,

e increase the economic viability of tomorrow’s workforce;
 strengthen teaching and leaming;

e promote positive change in schools and school systems; and

e connect students and teachers to rich leaming resources beyond the
classroom.

Business leaders voice the strongest support for investments in learning

technology, based on the belief that the increased use of computers and
technology in classrooms will improve the quality of their workforce.

Source: Public opinion poll commissioned through the Milken Exchange
by Peter Hart Research Associates.

Difference Computers Would
Make In Quality Of Education

B Great deal of difference M Fair amount of difference |

Public Legislators Business leaders
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THE SEVEN DIMENSIONS FOR GAUGING PROGRESS:
THE RIGHT QUESTIONS

The Milken Exchange recently published a framework for ensuring that schools
make wise choices to guarantee a solid return on federal, state and local
technology investments, entited Technology in American Schools: Seven
Dimensions for Gauging Progress.

This audit on technology in Virginia schools was conducted through the Seven
Dimensions framework.

Education Technology -
i Dimensions of Progress
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The educational community, technology coordinators, policymakers and researchers
across the country are using this framework to address questions such as:

LEARNERS:
Are leamers using the technology in ways that deepen their understanding of

the content in the academics standards and, at the same time, advance their
knowledge of the world around them?

LEARNING ENVIRONMENT:
Is the leaming environment designed to achieve high academic performance

by students through the alignment of standards, research-proven leaming
practices and contemporary technologies?

PROFESSIONAL COMPETENCY:

Is the educator fluent with technology and does he/she effectively use
technology to the leaming advantage of his/her students?

SYSTEM CAPACITY:

Is the education system reengineering itself to systematically meet the needs of
leamers in this knowledge-based, global society?

COMMUNITY SUPPORT:

Is the school-community relationship one of trust and respect, and is this
translating into mutually beneficial, sustainable partnerships in the area of
leaming technology?

TECHNOLOGY CAPACITY:

Are there adequate technologies, networks, electronic resources and support to
meet the education system’s leaming goals?

ACCOUNTABILITY:

Is there agreement on what success with technology looks like? Are there
measures in place to track progress and report results?

I'
l
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Introduction to the Study

CONTENT/PURPOSE OF STUDY

The Commonwealth of Virginia, guided by its Six-Year Educational Technology
Plan for Virginia (1996-2002), has made a significant public investment in
school technology. The year 1998 brings Virginia to a crossroads for education
and leaming technologies. In accordance with the Six-Year Plan, the
Commonwealth has called for a study to “assess the status of technology

availability and usage in each public school in the Commonwealth.” ‘

In compliance with a statutory requirement, the Virginia Department of The Commonwealth
Education issued a Request for Proposal (#£TS-99) in July of 1998 for the has called for a study
aforementioned study. Through a competitive bid process, the proposal was to “assess the status’
awarded to the Milken Exchange on Education Technology, located in Santa of technology
Monica, Califomia, and its team members: SRI Intemational, located in Menlo availability and

usage in each public
school in the
Commonwealth.”

Park, California; and the North Central Regional Educational Laboratory in
Chicago, lllinois.

METHODOLOGY

The methodology for this study includes the correlation of data from four
sources: a survey of principals or designees representing school buildings; a
survey of a statewide sample of teachers; on-site visits of school buildings
representing all regions of the state; and focus groups and phone interviews of
key constituents in the state. The instrumentation for all data sources was
developed around the Seven Dimensions and cross-tabulated to verify results
and provide insights into the data through specific examples and quotations
from educators, policymakers and community members.

A survey designed to be completed by a principal or designee was sent out to
all 1,885 school buildings in September of 1998, with a response rate of 87
percent. At the same time, three to five teacher surveys were sent to a
randomly selected sample of 300 schools. Eighty-six percent of the teachers
surveyed responded. During the month of October, a team of trained
researchers visited 48 school buildings, representing urban, rural and suburban
elementary, middle and high schools in all eight regions of the state. Ten focus
groups were conducted with educators, principals, community members,
parents and business and industry representatives statewide. In addition,
phone interviews were conducted with key policymakers at the state level.

The data from these sources were then synthesized into a general report on
each of the Seven Dimensions (see Section 5). Findings and recommendations
across these dimensions are found in Section 4 of this report.
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KEY FINDINGS ON THE STATUS
OF EDUCATION TECHNOLOGY
IN THE COMMONWEALTH

m‘ile vi'ginia’s i"vmem in dunﬁon mMm are evide"t in ............................................
l schools, the level of technology access is not yet adequate and there
' are significant disparities in student access across school divisions
l and among schools within divisions.

Q: What defines “adequacy” for technology access in today s classroom?

o Nationally, most parents, business leaders and educators would agree that a ¢
“modem” classroom would include technology and Intemet access. While the FINDING #1:
technology equipment, software and Intemet services must align with the :
academic subject of the classroom, a common rule of thumb for the “ideal”
classroom is: a ratio of four to five students-per-multimedia computer; Intemet Virginia's
access through those same computers; a projection device for a classroom investments in
muitimedia, Intemet-connected computer; building access to other technologies education
such as digital cameras, scanners, and probes for science classrooms; teacher technologies are
access to technology for productivity, administration and instruction; classroom evident.
access to video, classroom access to phones; technical support for the
building, etc. Still, students and
educators in Virginia
Voices of Virginia’s educators: d; not yet have
adequate access to
' The Technology ldeal... technology and
According to focus group participants, the “technology ideal” would include ?:;;rc”tlaat;:: lectronic
classrooms with pods of computers (five to 10), projection and peripheral ’
' equipment such as scanners and printers, Internet access, and related software.
There are significant
Teachers would have access to laptops. Depending on the size of the school, :;Zi;ifi ;:hggz);m
l between 1 and 3 full-time support personnel would be available to help integrate
il - . across school
technology, troubleshoot and maintain the technology, and maintain the LAN and divisions
WAN networks. )
l* When asked how their schools rate regarding this goal on a scale of one to ten, six
participants said they were on the low end, seven felt they were somewhere in the
middle, and two felt they were on the high end.
l —Focus Group Discussion: Facilitator’s Notes, Region 3
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Q: Is Virginia making progress in moving toward adequacy for technology access?
e In Virginia, the level of school and classroom access to technology, networks,

and the Internet slightly exceeds the national average, but has not yet met
the goals of the state’s Six-Year Plan for Technology, nor the definition of the
modem classroom described on the previous page.

National Comparisons Virginia National
for 1998 '
Student-to-computer ratio
for multimedia computers 12:1 13:1

(Modem computers)

Students per instructional
computer in classrooms 16:1 17:1

Students per instructional

computer in labs 221 21:1
Students per instructional

. computer in libraries 98:1 114:1
Percent (%) classrooms
with Intemet access 55% 44%
Percent (%) schools with
Intemet access ' 91% 85%

Source; Market Data Retrieval as reported in Technology Counts '98 by Education Week and the
Milken Exchange.

e The data from this audit's surveys support national statistics indicating that
approximately 56 to 58 percent of Virginia's classrooms have Intemet
connections. Unfortunately, that percentage ranges from 0 percent in some
school divisions to 100 percent in others. Teachers are reporting that while
the connection to the Intemet may be there, there are not enough computers
in the room to provide all students with sufficient access.

e |n addition to classroom computers, many schools also have computer labs;
middle and high schools frequently have several. On average, about half of
the computers in computer labs are connected to the Intemet.

e The preliminary data from this audit indicates a student-to-multimedia
computer ratio of 10.9 to 1. A national report (Quality Education Data)
indicates that the student-to-multimedia computer ratio ranges from 1:1 to
32:1 across Virginia's school divisions, with ratios into the 100+:1 in some
buildings. The student-to-computer ratio for all computers is much lower,
ranging from 1:1 to 9:1 across divisions, again jumping as high as 64:1 for
some buildings. According to the teacher survey recently conducted in
Virginia, the great majority of Virginia classrooms (90 percent) have at least
one computer and some (29 percent) have four or more (aithough not all are
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National reports
indicate that the
student-to-multimedia
computer ratio varies
widely, with some
school divisions
reporting a 1:1 ratio
and others reporting
up to a 32:1 ratio.

Within Virginia’s
school divisions,
those ratios of
students-to-
multimedia
computers extend into
the 100+:1 for
specific buildings.



multimedia or have Intemet access). At all school levels, the average number
of computers per classroom was four. Site-visit data and focus-group
commentary suggest a wide range of student-to-computer ratios with
significant differences between school divisions and school buildings.

o Statewide, teachers estimated that students in their classrooms spent about
one-half of a class period per week, or 34 minutes, using computers for any
reason. Principals gave a higher estimate, indicating that students spent an 22

average of about one class period per week, or 48 minutes, using computers , i
for educational purposes. Teachers indicate that student computer use is Voices from the Field:

centered mostly on word processing and content-based drill-and-practice “We can’t get students

involved. I can only do

rograms.
prog so much with one
NOTE: If students had access to “pencils” for less than an hour per week it would be c?'"p uter. Right now
. ) . . I've got a lot of CD-
unlikely that they would be fluent writers and unlikely that a teacher would assign ROMs in my room, but
homework or leaming activities that depended on the “pencil” and the process of writing. how do I g g; kids t,o
. L. use them?”
¢ Pattems of technology access were often different for Virginia's elementary, —high school social
middle, and secondary schools. Principals and teachers reported that studies teacher ina
elementary-school students spent more time per week using computers (51 Note: the ";’;1;";’?1
minutes principals, 41 minutes teachers) than did middle- or secondary- ‘:;f;, ,”’;"f‘:r il
school students (43 and 44 minutes principals, 24 and 29 minutes teachers). social studies department
Elementary-school student use was usually limited to word processing and (for discretionary
puwrposes) is 3500

dril-and-practice, with less time on other computer applications and
technology.

At one middle school
Virginia schools are reporting that they do not yet have adequate levels of visited by
technology equipment and Intemet access to meet their technology goals. researchers, five
Over 60 percent of principals reported that the current level of funding from years ago there were

both local and state funds is not sufficient. six computers in the
whole school; now

there are 155 and

Figure 1.
Q—How well will the VA DOE & local funding allow your school to they are used daily in
implement your techinology goals? (Principal Survey: Q23) instruction.
40%
35%
30%
25%
20%
15%
10%
5%
0%
Not well Fairly well Well Extremely well Not sure
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Table 1. Percent of Teachers Reporting Extensive Access to High and Low End Computers at
School
—Please circle the numiber for your current level of access to the technology
resources bsted below.. Teacher Survey: Q34 '

Percent of Teachers Reporting
Computer Platform "Extensive Access
Total for the state

Advanced Computer (PC—486, 55%
MAC-LCHI or better) °
Older Computer (PC—less than a
486, Apple I, lle & MAC—less 32%
than an LCIIl)
Do not have “extensive access” to 13%
a computer at school

e Table 1 indicates that 69 percent of all teachers are reporting extensive
access to relatively modem computers for teaching and leaming.

Table 2. Availability of Technology for Instructional Use by School Level
—Which of the following itesms are available for instructional use in your school?

Percent of Schools with Equipment
items Available for Total Level of School
Instructional Use State Elem. : Middle : HS Other
Color/laser printers 90% 90% ' 8% i 90% 91%
Scanners/digitizers 80% 77% |  84% ¢ 88% ! 75%
Video cameras, b : :
editing suites 79% 76% . 86% P 83% 74%
Digital cameras 74% 74% . 82% ¢ 80% 57%
Graphing calculators 43% 18% : 91% P 94% . 57%
Digital probes, ' : ; :
Sensors - 21% 5% b 49% i 64% . 17%
Optical laser lab 5 ; ;
equipment 10% 6% L 19% 20% 9%

¢ The high percentages of access reported in Table 2 for graphing calculators
at the middle and high school levels is a direct result of the policy decision by
the Commonwealth in FY 96 to invest $20 million earmarked for that

purpose.

e According to the teacher survey, there are considerable differences in
classroom equipment across levels of schools. Overall, about one-half of the
teachers said that they have at least one classroom computer connected to
the Intemet (58 percent). A higher proportion of elementary teachers (62
percent) and middle school teachers (59 percent) reported Intemet access in
their classrooms than did secondary teachers (44 percent). More suburban
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teachers (69 percent) reported having Intemet than did rural or urban
teachers (58 percent and 39 percent, respectively).

o Libraries are typically the first location in schools to be wired and they provide
Virginia's students and teachers with computer-based research capabilities,
frequently including access to the World Wide Web. According to 7echnology
Counts, 84 percent of Virginia's school libraries have Intemet access,
compared to 70 percent nationally. [Note: This is an example of a policy action by
the state (state appropriations in 1994 to increase access via libraries) that has had a
definite resutt in the field.]

Q: Are all school divisions in Virginia making progress toward adequate
technology access for students and teachers?

o Site visits indicated that per pupil technology budgets may vary by factors of
more than 10 between school divisions. In some cases, the state’s investment
has been larger than the division’s, while in other cases, the amount of funds
the division has available for technology far exceeds the state contribution.

What was observed...
Extremes in funding for technology across the state are evident.

e Site visits revealed that—in several school divisions—spending on
technology is at the level of $1,000 per student over a three- to five-year
period, which far exceeds the amount allocated by the state. At the other
extreme, some school divisions appear to allocate less than $100 per student
over a comparable

time period.

o |n the installation and use of technology, suburban schools and divisions are
clearly ahead of their urban and rural counterparts. Suburban schools are
much more likely to have Intemet; additional rooms with technology;
scanners, digitizers and digital cameras; and distance leaming capability.
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Voices from the Field:

“It’s a good start, but
more support is needed
Jfrom the state.”

“I think that the state
should help to ensure a
basic technology
infrastructure in every
school and if divisions
want to move beyond
that, they can”.
—focus-group discussion:
Elementary Teacher,
Region 1
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Table 3. Availability of Technology for Instructional Use by School Community Type
—Which of the following items are available for instructional use in your school?

Principal Survey: Q34
Items Available for Percent of Schools with Equipment
Instructional Purposes School Community Type
State Total Uban | Suburban | Rural
Average % of Classrooms ; ;
wired for intemet 56% 36% ' 75% ' 48%
Color/laser printers 90% 89% L 89% . 91%
Scanners/digitizers 80% 76% : 87% : 74%
Video cameras, editing suites : :

' 79% 77% : 84% : 74%
Digital cameras 74% 73% : 80% : 67%
Graphing calculators 43% 2% 40% : 48%
Digital probes, sensors 21% 20% : 22% : 21%
Robotics equipment 13% 14% : 14% : 12%
Optical laser lab equipment 10% 9% : 12% : 10%

e In terms of technical support available to teachers, stark but predictable
differences emerged across location of school—significantly more suburban
principals than either urban or rural reported providing technical support (71
percent vs. 55 percent and 38 percent respectively).

The common bamiers to increased use of computers in classrooms, as
mentioned in the site visits conducted in October of 1998, were:

1) inadequate quantity and/or quality of equipment and software;
2) lack of adequate and timely technical assistance;

3) inadequate time for teachers to identify, leam and practice using the
appropriate applications;

4) difficulty of accessing computers within schools;
5) network failures (often chronic);
6) inadequate access to the Intemet;

7) too little professional development focusing on integrating technology
into the curriculum.

e Focus-group discussions reflected this last point. Participants felt there was a
lack of manpower necessary for the creation of an “ideal” technology leaming
environment. Focus group participants concluded that while technology might
be available in the schools and classrooms, a lack of understanding
regarding how to manage and use it keeps it from being integrated into daily
instruction and leaming. While the Virginia Standards of Leaming (SOLs) are
a core part of the leaming context in the schools, educators are struggling
with how to use technology effectively in teaching them.
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Some Final Thoughts from Educators

Look before you leap. Think it through in a systemic way and follow through.
DON’T PULL THE PLUG!

—Elementary School Principal, Region 1

When providing support, please consider all aspects of its intended purpose.
Purchasing hardware needs to be supported by a human infrastructure to provide
training, technical assistance, and help with repair and maintenance.

—Middle School Educator, Region 3

Always have at the forefront and basis of any plan that technology skills are not a
luxury, they are life skills.
—Elementary Educator, Region 5
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RECOMMENDATIONS ADDRESSING FINDING #1:

TECHNOLOGY CAPACITY AND COMMUNITY CONNECTIONS: Over
the past four years, Virginia has invested significant resources in its technical
infrastructure for schools.

The Commonwealth should now be thinking about:

e What defines adequacy regarding access .to technology as an everyday
teaching and leaming tool for students and teachers?

e What ongoing funding levels will be necessary for schools and school
divisions to reach adequacy and then to operate, maintain and stay .current
with technology for schools?

¢ What funding formula will be necessary to ensure that all school divisions
make significant progress toward meeting and exceeding the goal of
adequacy of technology access for all students and educators?

ADEQUACY and SUSTAINABILITY: In order to realize a full retum on its
initial investment in infrastructure, the state must “stay the course,” reach
adequacy for all leaming environments, and strategically sustain that investment.

1 a) Staying the course, continuing to invest funds in the technology ...to realize a full return
infrastructure to assure all students adequate access to technology by: on its initial investment
in infrastructure, the

¢ Continuing to provide funding from state bonds for technologies, networks state must:
and connectivity. A continuation of this initial investment would build on the
state appropriations of the past four years, reaching toward a critical mass of
equipment, networking, software and technical support. This would continue ZZZ’:;:I:Z:::;‘Z
Virginia's efforts to provide the infrastructure necessary for teachers to technology;
integrate technology into their everyday teaching and leaming. ’

® ‘“stay the course,” to

® sustain and continually
upgrade that investment;

e Ensuring affordable, high-speed access to electronic resources for all and

schools and school divisions (e.g., a state-supported backbone, and/or

aggregated purchasing for high-speed transport and connectivity services). e establish a funding
The aggregation of educational traffic across one network could significantly Jormula that assures
reduce the cost of connectivity for all schools across the state. There are equity

many state models, ranging from state ownership of the state system, to '

contracting of the entire network, to a hybrid model where the state owns

hubs (switching stations and on-ramps for schools) but leases high-speed

lines connecting the hubs. This is especially important for achieving equity

through affordable access to high-speed, reliable connections for all schools.

e Establishing technical assistance models and technical support systems for
school divisions and school buildings. In order for teachers to build lesson
_plans and leaming activities around technology, there must be assurance

. The Commonwealth should consider:
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that it will work reliably every day. The state should identify and support cost-
effective models for provision of ongoing technical support. Many models
exist, including outsourcing contracts to vendors; offering stipends to existing
staff members; and developing expertise among students who leam as they
support the school system’s technical infrastructure.

e Updating and disseminating guidelines or standards for technology
equipment, networking, facilites and connectivity. As schools are networked
and modemized to handle technology and as architects and builders design
and build new facilities, technology requirements will need incorporation.
Guidelines or standards set by the state for networking designs, facilities and
connectivity provide schools and school divisions with the information they
need to wisely invest public funds at the local level. Educators in Virginia are
asking for baselines and guidelines in this technical arena.

EQUITY: The disparites between the “haves’ and the “have-nots” are
exacerbated by technology, both for schools and for students. There are
significant differences in the level of student and teacher access to technology
among schools in the Commonwealth.

At the school level, the inequity is not only an access issue. It is also a teacher
competency issue. A recent Educational Testing Service study on NAEP
mathematics scores showed that knowledgeable teachers (in 8th-grade level
mathematics) tend to use technology in the classroom in more substantive ways,
leading to improved academic performance.

without access to technology in the home or at a community/public center are at a
distinct disadvantage when it comes to completing. homework assignments
requiring research, writing, computing, processing, charting/graphing results and
communicating. While this study does not address this issue, it is referenced in
the Six-Year Plan.

The Commonwealth should consider:
1 b) Instituting a funding formula that assures equity by:

e Studying the equity issue and revising the funding formula. Virginia does not
prorate the technology funding formula according to relative wealth of the
school divisions, making it unique among funding formulas employed in the
state. While that has allowed all school divisions to make some progress, the
impact of state funds for the wealthier divisions is minimal, since it represents
a small percentage of the total the school division spends on technology. In
other school divisions, the state allocation represents a major portion of the
technology investment. In addition, there is inequity in the cost of services
across communities. In some of the more rural schools, the cost of a high-
speed line to the Intemet is significantly higher than in metropolitan areas. In
addition, rural schools face challenges in attracting personnel for technical
support, and it is costly to transport staff for professional growth opportunities.
There are states which allocate state technology funds based on formulas
that adjust for relative wealth, rurality and adequacy.

l Another equity issue involves student access outside school hours. Students
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e Publicly funding schools to establish extended hours for community access
to school labs and/or to provide technology access in community centers or
public libraries. This would allow students access outside the school day. In
addition, the visibility of technology and its expanded availability for the
community would help to build a school-community relationship of trust and
respect and could lead toward mutually beneficial partnerships related to
technology.
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Virginia’s K-12 students and educators are gaining expertise in basic
computer skills, but generally they are not yet using technology
effectively to improve student leaming.
Virginia's investment in leaming technologies has launched schools into a cycle
of innovation. Without more leadership and vision, however, Virginia's schools will

not progress beyond the beginning stages of that cycle and will not fully realize
the retumn on that investment.

Innovations often begin slowly, build toward rapid change, and then level off as *

the practice becomes prevalent. Both the adoption of devices (e.g., technology) Voices from the Field:
and social innovations (e.g., kindergarten) typically take many years to reach full

implementation. While Virginia schools build technology capacity, the goal of “The state may have a
creating a leaming environment that aligns standards, new approaches to vision, but I'm not sure
leaming and contemporary technologies has yet to be reached. It needs support they 've communicated it

through strong vision, leadership and resource allocation. to (schools) and I'm not
sure they know how to

e According to principals and teachers, the emphasis placed on technology in get ‘there.””
—focus-group discussion

their schools during the 1997-98 academic year was on basic computer Elementary Principal
operations. They were most likely to respond that “substantial” or “very much” Ca egif "
emphasis was placed on basic computer operations (54 percent principals,

38 percent teachers).

e Fewer principals and teachers indicated that substantial emphasis was
placed on training in new uses of technology that enhance student leaming
or their own professional growth (e.g., “‘unique leaming opportunities for
students”; “contexts for independent leaming”; using technology to
“participate in professional networks and advance practice”).

Consensus among the teachers and administrators in the focus groups was that
students can benefit from the proper use of technology, especially in terms of
problem-solving, organization, research skills and taking responsibility for their
own leaming. Most participants, however, did not believe they were there yet.

What was observed...
Use of technology in Virginia schools is at a basic level.

Based on the site visits, frequent uses of technology in Virginia schools seemed
to be remedial skill work, drill-and-practice, word processing and library research.
Technology use is also common in vocational, business, technology, and special
education classes. But technology integration for teaching concepts, supporting
group projects or other activities, apart from skills and drills, seemed to be less
frequent in high schools (with the exception of the graphing calculator, used in
several mathematics classes).
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Teachers were using technology for administrative tasks and in preparation and
delivery of instruction, but in most cases not for providing leaming opportunities in
which students were asked to use technology.

About seven out of 10 teachers used computers on one or more activities for
longer than an hour a week. Only two percent of the teachers surveyed reported
using technology less than 15 minutes per week or not at all. Generally, the
maijority of the time teachers spent with computers involved lesson preparation
(word processing or Intemet research), followed by instructing students, checking
or recording student scores, and finally, communicating with colleagues.

These findings are consistent with research from the Educational Testing Service
recently reported in “Technology Counts '98” by Education Week and the Milken
Exchange. In the study, teachers reported using technology in 4th grade math
classes, and yet the majority of their students reported NOT using technology in
those same classes. For example: 91 percent of Virginia's 4th graders had
“teachers who reported using technology as a primary tool in mathematics
classes,” yet 68 percent of the 4th graders reported not using technology in their
mathematics classes. This may be an indicator that teachers are using it for
administration or demonstration purposes, but students do not actually access the
technology for leaming purposes.

Figure 2. Principal Estimates of Percentages of Teachers Using Technology for
Instructional Activit

70%
60%
50%
40%
30%
20%
10%

0%

T

Instruct Prepare Communicate
Students Instruction Records

Teachers were a litle more positive in their ratings regarding the integration of
technology into the overall school, with fifty-seven percent marking it "extremely
well’ or "well" integrated. When asked how well technology is integrated into
leaming in their own classrooms, teachers gave a wider range of answers than
when rating the whole school; higher percentages rated either not well (17
percent) or extremely well (20 percent) when assessing their own integration of
technology into leaming. There were no differences between elementary, middle,
or secondary schools or between urban, suburban, or rural schools on this
question. Researchers observed through the site visits that teachers whose
pedagogical approach already favored student-centered group work appeared to
more readily integrate technology into the cumiculum in- meaningful ways,
compared to teachers who didn't typically engage students in group work.
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Yoices from the Field:

The need for support in
using technology is
evident...

“No teacher wants to
teach what he or she
hasn’t mastered.
Teachers are willing and
anxious to learn but
need to be taught.”
—focus-group discussion:
Middle School Teacher,
Region 8

“[The challenge is] the
promise of what
we can do with
technology, and the fear
of having to
doit”
—focus-group discussion:
Elementary Principal,
Region 1
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Figure 3. Principal and Teacher Ratings of How Well Technology is Integrated
into Leaming in Their School and Own Classroom (Teachers Only)
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e On average, teachers report that their students spend about 34 minutes per
week using computers in the leaming environment. They also report that
elementary students use computers for more minutes in a day than do
middle or secondary students.

Figure 4. Average number of minutes per week spent by students using various
technologies in the leaming environment (Teacher Survey: Q17)
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Focus Group: Consensus was that students should benefit from the proper use of
technology, especially in terms of problem-solving, organizational and research
skills, and responsibility for their own leaming. One teacher said she felt they
were not to the point yet where students’ basic skills could be said to improve
because they are not using technology to its fullest: “I don’t think we're integrating
technology into instruction. We're using it more as remediation or independent
leaming.” (Focus group discussion: Facilitator's Notes, Region 3 Middle and High
Schools.)
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Voices from the Field:

The promise for
learning with
technology is there,
but use is still ata
basic level...

“Optimally, I would
like to have at least
Jour computers with
Internet capabilities;
students would have
access to laptops and
graphing calculators;
they would be taking
notes, doing word
processing, using CD-
ROMS as resources,
conducting

research...”
—focus-group discussion:
Teacher, Region 4

One teacher described
a situation where three
new teachers brought
their laptops to school
the first day with their
PowerPoint
presentations ready to
go, only to find that the
school didn’t have the
necessary software
and projection
equipment to support

PowerPoint.
—focus group discussion:
Facilitator’s Notes, Region 3
Middle and High Schools
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On the whole, students are only just beginning to use technology for more varied
and sophisticated applications. Teachers report students using the computer for
word processing in nearly two out of three classrooms (70 percent); followed by
content drill-and-practice (63 percent), CD-ROMs (61 percent), Intemet-based
research (45 percent) and simulations (32 percent). Lesser-used computer
applications are databases, spreadsheets, and Web page design software (this
occurs in fewer than 25 percent of classrooms).

The figures below suggest that students in Virginia are beginning to use
technology for simple tasks such as word processing and drill-and-practice (e.g.,
practicing math facts). They are also beginning to use the technology for some
higher level activities such as research (on CD or the Intemet), but have yet to
apply complex applications such as databases, spreadsheets and Web page
development in academic classrooms to any great extent.

1 don’t think we 're integrating technology into instruction. We 're using it more as
remediation or independent learning.
—Teacher, Region 3

Figure 4a. Percentage of classrooms using various computer applications
(Teacher Survey: Q17)
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' Table 4. Principal and Teacher Ratings of Technology’s Impact on Student
Leaming in Curriculum Areas
l' Principal Ratings Teacher Ratings
l Area of Impact Much Somewhat Much Somewhat
j Improved Improved Improved Improved
Knowledge in English 17% 66% 19% 53%
l‘ Overall level of academic
achievemnent 14% 75% 18% 66%
Understanding the “basics” .
in the subjects you teach * - - 18% 52%
l’ Knowledge in science 3% 53% 16% 54%
The breadth of students’
under-standing of the
subject(s) you teach - - 15%° 55%"
Knowiledge in history/social
science 8% 63% 14% 52%
The depth of students’ : '
understanding of the
subject(s) you teach - - 13%" 55%°
Knowledge in mathematics 13% 69% 12% 60%

a Question asked only on teacher survey
b Much Increased and Somewhat Increased

Table 5. Principal and Teacher Ratings of Technology’s Impact on Relevancy of

Student Leaming Experiences
Principal Ratings Teacher Ratings
Area of Impact
mpac Much Somewhat * Much Somewhat
Improved Improved Improved Improved
Higher-level skills (e.g.
problem-solving, -
- constructing knowledge) 17% 65% 20% 56%
l Communicating and sharing
ideas with others outside
the school 20% 56%" 20%° 53%°
~ Ability to set their own pace
for leaming 14% 52% 19% 42%
Students’ independence as
leamers ® - - 18% 61%

Student engagement in
inquiry-based leaming
projects * - - 18%° 61%"°
2 Question asked only on teacher survey
b Much Increased and Somewhat Increased

Teachers expressed that they needed time to leam about applications, practice
new skills, observe other teachers, talk with colleagues, and leam how to manage
a new set of resources (including how best to organize classrooms for students to
use technology effectively).

'
l‘
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RECOMMENDATIONS ADDRESSING FINDING #2:

LEARNERS AND LEARNING ENVIRONMENTS: Most schools are not
changing their approaches to teaching and leaming in order to effectively use
technology to advance student leaming.

A vision for leaming technology has been developed by key stakeholders in the
state and articulated in the Six-Year State Technology Plan. But Virginia
educators are not generally aware of that vision nor how to translate it into
effective classroom practice. There seems to be a great deal of enthusiasm for
technology among educators and students, but a real lack of innovative models
and forward-looking visions of effective uses for technology in schools.

The Commonwealth should consider:

2 a) Providing proactive state leadership by:

¢ Broadening the vision of leaming technology and providing state leadership
that guides and directs schools toward that vision. Specifically, the Virginia
Technology Advisory Committee should broaden the vision in the state
technology plan. The legislature should direct and fund the state education
agency to provide proactive statewide leadership in translating that vision into
exemplary, effective classroom practice. Prototypes and models for
increasing academic achievement across the Standards of Leaming should
be designed, implemented, researched and documented under state
leadership.

2 b) Translating the state vision into classroom practice by:

e Establishing state programs for all content areas that provide teachers with
all of the “essential conditions” necessary to engage them and their students
in effective uses of technology. Research suggests that until teachers begin
engaging in exemplary technology application with their students, they don't
fully realize the possible potential of technology to enhance and extend
leaming. The state could capitalize on the insights gained through such
research. One way to do this would be to invoive key Virginia educators in
establishing prototypes that create an umbrella for novice teachers to begin
engaging their students (and themselves) in effective uses of technology for
specific content areas.

2 ¢) Linking the state’s future investments to effective practice by:

¢ Tying technology funding to adopted models of success that use technology
effectively across academic content areas. The state should summarize
research on the effective uses of technology and identify frameworks for the
essential conditions necessary to use technology effectively in academic
areas. All funding for school technology should require that school personnel
design technology plans within those frameworks. Other states are using
technology grant money to target prototypes of new designs for teaching and
leamning. And at least one (lllinois) has adopted a framework for “engaged
leaming through technology” and ties allocation of specific grants to
associated criteria.
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Most schools are not
changing their
approaches to teaching
and learning in order to
effectively use
technology to advance
student learning.

...1o ensure that the
technology in Virginia
schools has a positive
effect on student
learning, the state must
provide:

® proactive leadership;

® models for effective
uses of technology in
all content areas;

® information on
research and effective
practice; and

® financial support
linked to the criteria
Jor effective practice.
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o Establishing support systems for educators in key areas, including technical
support, support for changing curriculum and instruction to make the best use
of technology.

Another model for creating effective uses of technology is to create expert
teachers and staff developers in technology. When their expert status as
content developers is combined with increased exposure to technology
applications, they can go a long way in convincing novices that technology can
and should be used to gain significant improvements in student performance.

Such experiences serve as new, different and effective professional
development models where teachers’ changing practices directly affect
students’ academic performance. This would also build strong “virtual” networks
among educators who are working together to improve leaming through
technology. This type of prototype allows a teacher or a team of teachers and
students to join exemplary technology-enriched academic projects and get the
requisite experience needed to design their own curriculum and instruction with
technology.

R g e

l
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Finding #3:

The Commonwealth lacks many of the essential conditions
necessary for effective use of technology in schools. These are:
support for proactive, visionary leadership; flexible, stable
revenue streams; high quality, content-based professional
development; access to model content-based projects; and
technical assistance for schools.

The issue of effectively using technology is now at least as important to progress
in Virginia as the nature and amount of technology equipment, networking and
software in schools. :

-/; -

\

There is a need for more technology in schools. Yet study results indicate that
there are other important unmet needs as well. In terms of professional
development, while educators in Virginia are acquiring skills in the use of
technology, they have not yet acquired the knowledge and ability to use
technology effectively in ways that add significant value to student leaming and
performance. Furthermore, there is a strong need to build system capacity, as
evidenced by many schools reporting insufficient technical support as a
significant barrier to effective technology use.

¢

e Thirty-five percent of the teachers rated themselves as “very well’ or “well’
prepared for using technology in instruction. Almost half (46 percent) said
they were “moderately well’ prepared; and one-fifth (19 percent) said they
were not prepared. In looking at specific skills, however, only about one-in-
five rated themselves as “advanced” in using the computer for instructional
applications.

N N D ..

 Figure 5. Teacher selfrating of computer skills—Percent indicating "Advanced”
(Teacher Survey: Q25)

Basic computer operations

Instructional applications

Creating unique learning
experiences

Creating independence

Professional development

Advanced telecommunications
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e Almost one-half of the principals (48 percent) said that half of their teachers
do not meet or exceed the Technology Standards for Instructional Personnel.

Figure 6. Principals’ Estimates of Percentages of Teachers Who Meet or
Exceed the Virginia Technology Standards for instructional Personnel
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e What study researchers found through the site visits was that student
motivation was usually correlated to teachers’ comfort with using technology,
ready access to technology in the classrooms, and adequate support within
buildings and by school divisions.

What was observed...
Technology standards for instructional personnel are widely accepted.

While some teachers may not be meeting the Technology Standards for
Insfructional Personnel, based on the site visits, principals and teachers seem to
believe that these standards do make sense and are “here to stay.” Many
teachers are participating in professional development to leam more about
technology and to meet these standards, sometimes with the support of the
school division. For example, one division is focusing this year on helping
teachers meet Standards 1, 2, and 8.

e Technology training through local sources seems to be the most commonly
available and used by teachers. Almost all teachers (95 percent) said local
technology training that was “informal, self-taught, and as time allowed” was
available through their schools and that they took advantage of it.

NOTE: This data suggests that professional development in leaming technology for a
number of Virginia’s teachers is not within a carefully devised professional growth plan, but
rather an informal process of leaming, at the teacher’s own initiative.

e Less common resources for professional development were collaborative
teams of teachers (54 percent of teachers responding to the survey said this
was available); regional consortiums (50 percent of the teachers said this
was available); and the Virginia Department of Education (44 percent of
teachers said this was available).
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Voices from the Field:

The majority of teachers
want to learn to effectively
use technology, but need
support to do so.

“I think teachers are
coming on board more
and more, it’s just a
matter of time...but we
need more and better
training.”

—focus-group discussion:

Teacher, Region 4

Ore teacher explained
that often after teachers
have been exposed to the
“state-of-the-art”
instructional software and
hardware in formal
workshops, they return to
schools that have models
of computers that cannot
support these latest
applications.
—focus-group discussion:
Facilitator's Notes, Region 7
Elementary Schools
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What was observed...
Time and mneyambamersmlmmasedtechnologlcalcompetency

In every school division, teachers are making major efforts to increase their
knowledge and skills in the use of technology. Nevertheless, during site visits
teachers cited the lack of time and funds as major barriers that limit their ability to
achieve increased proficiency in technology. Although some divisions help
subsidize technology-training costs, many teachers indicated they must use their
own resources and their own time to increase their professional competency.

e We asked principals several items about the technical support available to
teachers. For an overall picture, only 56 percent reported having a staff
member who dedicated at least 20 percent Full Time Equivalent (about 8
hours a week) to supporting teachers’ use of instructional technology.

® We also asked principals about the availability of division-level support
specialists for hardware, software, and network problems. The percent

indicating availability was 88 percent for hardware; 84 percent for network;
and 75 percent for software.
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L 4

Voices from the Field:

There is a need for a
“systems” approach
to accessing and
using technology.

While most of the
participants felt that
the state’s vision for
educational technology
was ambitious, many
teachers expressed the
Jeeling that on a day-
to-day basis, they were
‘out there doing it
alone’. That is, they felt
that they lacked the
expertise and school-
level support needed to
use the equipment
effectively and with
confidence.
—focus-group D
Facilitator s Notes,

Region 6 Elementary
Schools
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RECOMMENDATIONS ADDRESSING FINDING #3:

FUNDING SYSTEMS THINKING AND PROFESSIONAL
COMPETENCY: As recently as five years ago, many Virginia schools were

literally without leaming technologies.

The Commonwealth should recognize that change takes time. Incorporating
technology into schools in ways that ultimately enrich and improve student
leaming is a complex undertaking and will require systems thinking and change
management across all levels of the education system.

The state has engaged stakeholders in developing a vision, but most educators
are not aware of what that vision is nor what it “looks” like when translated into
classroom practice. Nor do those educators have the requisite knowledge and
skills to implement that vision. The state has invested significant public funds in
capital investments but does not have a state-level revenue source for non-capital
technology investments. That fact limits the flexibility of local schools and school
divisions, requiring that they spend most state-provisioned technology funds on
equipment, networks and connectivity. Since bond proceeds can only be used to
pay for specific capital investments such as hardware and wiring, other critical
components—such as teacher training, ongoing maintenance and support
systems—have been left to what the school divisions and schools could afford on
their own. '

To date, there has not been a review of existing policies and procedures to
ensure alignment with the vision for leaming technologies, and there has been
litle investment in state leadership to build the capacity of schools to reach the
state vision.

The Commonwealth should consider:

3 a) Providing quality leadership for educators to meet and exceed high
standards for leaming set by the state:

e Maintaining high standards for technological competency among teachers
and administrators, and providing the means to achieve such standards. Pre-
service teachers in Virginia are required to meet technology-related
requirements in order to receive their initial teaching credential. Virginia
currently does not have similar requirements for administrators. Uniform
performance standards for all colleges of education would ensure that all new
teachers have met or exceeded these requirements. The Intemational
Society for Technology in Education will be updating the national technology
standards for teachers by June of 1999. The Commonwealth should
consider a review of their current requirements when the updated national
standards are released. '

e Maintaining high standards for technological competency among practicing
teachers and creating state support systems for their professional growth that
directiy link to the improvement of student leaming (e.g., leaming technology
centers, professional development models, statewide prototypes).
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Incorporating
technology into
schools in ways that
ultimately enrich and
improve student
learning is a complex
undertaking and will
require systems
thinking and change
management across
all levels of the
education system.

Voices from the Field:

If the state is asking
educators to be
proficient in
technology and ensure
that students are
proficient, then the
state must help schools
with the means
(capacity, professional
competency, technical
support, etc.) to do so.
—focus-group
discussion: Middle
School Teacher,
Region 3



3 b) Requiring systems thinking through state, district and building-
based technology/school improvement plans that focus on leaming:
o Systematically updating, funding, implementing and assessing the Six-Year
Technology Plan. Parallel school division technology planning should be
supported and should be a requirement to access state technology funds.
Some funds will be required for leadership activities at the state education
agency. This would enable state personnel to assist school divisions in
developing and periodically updating quality technology plans at the local
level that are leamer-centered, community-based and integrated into school
improvement plans. The state should provide a framework and rubric for
quality plans and continue facilitating a peer-review process for those plans.

o Supporting statewide purchasing of hardware, software and online services
', to aggregate buying power and ensure that all schools have access to
‘ content through the state-provisioned infrastructure. Several states are now
_ acquiring statewide rights to software and online services for all students and
l educators, and some are securing state bids for deep discounts on
technology equipment and resources. For example, Florida, Utah and lllinois
now provide statewide rights to online services such as electronic
' encyclopedias and curriculum materials. Many states allow school divisions

I to buy off state bids for hardware or bid on the school division's behalf.

3 c¢) Establishing an ongoing, stable revenue stream to support
system capacity in the state (in addition to continued funding for
infrastructure from state bonds).

Currently, the state technology funding through bonds provides literally no
flexibility to school divisions. The dramatic increase in technology infrastructure
and student/teacher access is a direct result of this targeted funding. However, if
the state is to take full advantage of this current investment, state funding should
be provided that allows school divisions and schools to allocate funds to needed
areas like professional development, software acquisition, curriculum redesign,
technology planning, etc.

The national range in state technology funding is from $441 per pupil over the last

l five years in Ohio to $6 in a northwest state. Virginia has allocated $113 total per

student since 1994, ranking 11th out of the 36 states reporting data in this area.

\ The majority of states have revenue sources from general revenues. That allows

l flexibility of allocation beyond technology equipment and connectivity to
professional development, prototyping, software, online services, etc.

Only three other states require practicing teachers to meet technology-related
continuing education requirements to maintain their credentials. Five more states
are in process toward such a requirement. In Virginia, the adoption of
performance standards for the existing requirements for practicing teachers
l. (Technology Standards for Instructional Personnel) would assure the

Commonwealth of uniform quality across school divisions. Currently, performance
l standards are left to the divisions.

REPORT TO THE COMMONWEALTH OF VIRGINIA 39

43




Teachers in Virginia want to incorporate technologies into their classrooms but do
not know how to do so effectively. A state-level framework for developing
professional competency with technology would serve as a roadmap for their
professional growth.

Virginia does require school divisions to spend 20-25 percent of selected state
technology funding on professional development. However, the data from this
survey shows that, for the most part, professional development is directly
dependent on the initiative of individual teachers and is not systematically
planned—nor in some cases supported—by local divisions or the state.

For the long term, professional growth opportunities in leaming will be required. A
systemic approach would establish regional support systems that proactively
translate the vision and model into effective classroom practice for teachers and
effective management of change for administrators.

Thirty-three states have state-supported professional development centers for
leaming technologies. Twenty-four states currently support statewide or regional
“train the trainers” programs, with most of those focusing on professional
development programs that integrate technology into content areas.

)
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The technology use in Virginia schools focuses primarily on skill

development rather than on the use of the technology to advance
student leaming across the core Standards of Leaming.

Students should be using technology in ways that deepen their understanding of
content in the academic standards and advance their knowledge of the world
around them. Furthermore, in addressing accountability, there should be a
general consensus of what success with technology looks like and measures
must be in place to track progress and report results.

When it comes to acquiring technology skills, some principals and teachers
believe that the technology-specific SOLs deserve continued attention and
development as a way of measuring technology skills and application. Nationally,
experts are debating whether the pencil and paper test for technology proficiency
is a valid and credible form of measurement.

However, several focus group participants indicated that the state is emphasizing
integrating technology throughout the curriculum, but it has established SOLs for
technology that are separate from the academic content SOLs and is testing
them separately. The participants asked for a more consistent approach that
would embed the technology skills at appropriate points. Teachers seem unclear
as to technology'’s role in supporting the core SOLs.

The reality—given the clear focus on SOLs—is that if technology is not specifically
mentioned within an academic SOL it probably will not be used as a teaching and
leaming tool in that area.

e Virginia's focus on separate SOLs for technology translates into teachers’
practices that focus on developing students’ basic technology skills more
than integrating technology across the curriculum.

e Over one-third of 8th-grade teachers (41 percent) believed that at least one-
half of their students did not meet or exceed the SOL standard for
Computer/Technology.

e When asked how well their students met or exceeded the SOL for
Computers/Technology, fewer than eight percent of principals surveyed said
‘extremely well” and a significant proportion (17 percent of elementary
principals and 25 percent of middle school principals) were “not sure” about
how well their students performed on these standards.

Note: In November, the Virginia Department of Education reported that, at the 5th grade, 72
percent of the students passed the test on Technology SOLs and, at the 8th grade, 63
percent of the students met or exceeded the Technology SOLs.
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Figure 7. (Principal Survey: Q6 & Q7) How well did your students meet or
exceed the SOL for Computers/Technology ?
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e In general, schools in Virginia are not significantly changing their approach to
teaching and leaming in order to effectively use technology to advance
student leaming. Fewer than one out of five teachers surveyed (20 percent)
believed that technology was being integrated well into their own classrooms.

It should be noted that these surveys were conducted prior to the Department of
Education’s publication of state scores across various Standards of Learning and
prior to the establishment of the cut scores by the State Board of Education. A
question that bears future investigation is how well a2 paper and pencil test is able
to assess technology standards, particularly as teachers begin to meet the
technology requirements within the core Standards of Leaming.

Figure 8. How well is technology integrated into leaming in your
classroom/courses? (Teacher Survey: Q16)
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Voices from the Field:
Mixed feelings about the
Technology SOLs.

On the alignment of the
Technology SOLs with
what is actually tested:
“The technology SOLs
say you should now
know the alphabet, but
the test is only about
‘H,’ or you should
[know] everything about
the car and the test is
only about brakes.”
—focus-group discussion: ’
Middle School Principal,
Richmond City Schools

Some participants
questioned why the
Technology SOLs ended
with 8th grade.
—focus-group discussion:
Facilitator's Notes,
Region 8

“Fifth graders are
supposed to explain
bytes and binary logic
[as part of Technology
SOLs], but the state
doesn’t explain why. We
need to know not only
the SOLs, but the
rationale behind them.”
—focus-group discussion:
Middle School Teacher,
Region 2
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What was observed...
Impact of technology on academic success...
too early to reach conclusions.

While there may be evidence available to support the effectiveness of technology
in certain domains (e.g., special education, business/vocational education), and
anecdotal accounts of students using technology to perform academic tasks
more accurately and more efficiently, the data on student performance gathered
from site visits is inconclusive. This seems partly because the integration of
technology into the classroom curriculum is in the early stages at many Virginia
schools.

Some of the accounts emerging from site visits indicate that student writing,
research, and presentation skills have improved as a result of using computer
technology. Also, the reinforcement of skills, via computer drill-and-practice, is
perceived by many teachers to have positive impacts on student test scores.

Voices from the Field:

“The SOLs provide the
objectives to be
reached by students at
each level. What is
missing is the direction
of how to attain it with
technology.

For example, one SOL
states that students
will create projects
using technology. Does
the state assume we
have LCD projectors
and digital cameras to
do this? We don't.
How do they envision
the SOLs being
accomplished?”
—focus-group
discussion: Middle
School Teacher, Region 4
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RECOMMENDATIONS ADDRESSING FINDING #4

ACCOUNTABILITY AND SYSTEM CAPACITY: Sound, forward-thinking
state policy will be required to translate the state’s vision for leaming technology
into effective classroom practice and increased student leaming. This is a long-
term goal that will be achieved over the next decade incrementally, by setting and
attaining an interim set of milestones.

The Commonwealth should consider

4 a) Promoting the use of technology to support and bring relevance to the

cumrent academic SOL:

eIn the short-term, designing strategies to apply technologies toward the
improvement of student achievement across the SOLs. Teachers and students
across Virginia have access to some technology and are beginning to build
their ability to use it. The next logical steps are to identify problem areas in the
achievement of SOLs and develop, prototype, research and disseminate
information on the most effective instructional strategies that lead to student
gains on state tests for the SOLs.

e Designing, prototyping and implementing reliable and credible assessments of
students’ abilities to apply technologies, -solve problems and improve leaming
across the academic SOLs. Virginia educators seem to agree that the ultimate
goal for education technology is not simply proficiency with tools but the
application of that knowledge to problem solving, accomplishment of
meaningful tasks and extension of understanding and leaming. In order to
systematically achieve this in all schools, for all students, such outcomes need
to be clearly articulated and measures need to be in place which provide clear
evidence of success. To begin with, a sampling approach may be necessary
due to the cost of such performance testing and the lack of adequate access to
technology by schools. :

4 b) Ensuring that state leaming goals reflect the digital, information age:
e As schools become technologically savvy, it is important to review and revise
the Standards of Leaming to reflect new technology the knowledge-based
society. A

e New measures should be designed to assess the technology-enriched
standards. In the long term, it is important to note that what gets tested, gets
taught. Within the next few years, if schools reach adequacy levels for
technology access and gain knowledge and insight into how technology can
accelerate and deepen student understanding of academics (and increase
scores on the state SOL tests), the logical next step will be to revise the
SOLs to reflect the impact of technology on those content areas. Virginia is
one of only seven states that have stand-alone technology standards as well
as technology standards integrated into all academic standards. Thirty-five
states are integrating technology into academic standards and do not have
stand-alone standards. Fifteen have no standards with respect to technology.

...Sound, forward-
thinking state policy
will be required to
transiate the state
vision for learning
technology into
effective classroom
practice and
increased student
learning.

In the near term:

® teachers need
assistance in
applying the
technology to
academics; and

® more credible
assessments are
needed to gauge
Students’ abilities
to effectively use
technologies to
communicate,
research, solve
problems, and
learn new concepts

In the future:

® the SOLs will need
to be reviewed and
updated to reflect
contemporary uses
of technology in
society; and

® gssessments need
to stay aligned to
such changes in
the SOLs.
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Students in the 21st century will need schools with 21st century leaming goals.
Science and mathematics (bio-genetics, space travel, simulations, modeling,
etc.), language arts and communication (visual images, email, the Intemet, word
processing, desktop layout and design, digital photography and editing, etc.) and
social studies (politics, global economies, transportation, trade, global
manufacturing, virtual companies, FDA regulations, etc.) have all been
transformed by emerging technologies. Virginia's SOLs need to reflect these
significant societal changes.
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Summary of Key Findings and Recommendations for Next Steps

1. While Virginia’s investments in education technology are evident
in schools, the level of technology access is not yet adequate
and there are significant disparities in student access across
school divisions and between schools within divisions.

The Commonwealth should consider:

1 a) Staying the course, continuing to invest funds in the technology
infrastructure to assure all students adequate access to technology by:

e Continuing to provide funding, from state bonds, for technologies, networks
and connectivity.

e Establishing affordable, high-speed access to electronic resources for all
schools and school divisions (e.g., state-supported backbone, aggregated
purchasing for connectivity services).

e Establishing technical assistance models and technical support systems for
school divisions and school buildings.

e Updating and disseminating technology guidelines or standards related to
networking, facilities and connectivity.

1 b) Instituting a funding formula that assures equity by:
e Studying the equity issue and revising the funding formula to assure equity.
¢ Allowing schools to allocate state and federal funds to establish extended
hours for community access to school labs and providing technology access
for students in community centers or public libraries.
e Establishing state programs for all content areas that provide teachers with
the “essential conditions” necessary to engage them and their students in

effective uses of technology.

2. Virginia’s K-12 students and educators are gaining expertise in
basic computer skills, but in general, they are not yet using
technology effectively to improve student leaming across the core
academics.

The Commonweailth should consider:
2 a) Providing state leadership by:

e Broadening the vision of leaming technology and providing state leadership
that guides and directs schools toward that vision.
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e Translating that vision into common classroom practice through state
supported models and prototypes; and providing information on research and
effective practice.

2 b) Translating the state vision into classroom practice by:

¢ Tying technology funding to adopted models of success that use technology
" effectively across the content areas.

2 c) Linking the state’s future investments to effective practice by:

e Establishing support systems for educators in key areas including technical
support as well as support for changing curriculum and instruction to make
the best use of technology.

3. The Commonwealth lacks many of the essential conditions
necessary for effective use of technology in schools: support for
proactive, visionary leadership; high quality, content-based
professional development; access to model content-based
projects and technical assistance for schools.

The Commonwealth should consider:

3 a) Providing quality opportunities for educators to meet and exceed high
standards for leaming set by the states by: :

¢ Maintaining high standards for technology competencies for pre-service
teachers and administrators and the means to achieve such standards.

e Maintaining high standards of technology competencies for practicing
teachers and administrators and creating state support systems for
professional growth which link to improved student leaming (e.g., leaming
technology centers, professional development models, statewide prototypes).

3 b) Requiring systems thinking through state, district and building-based
technology/school improvement plans that focus on leaming by:

e Systematically updating, funding, implementing and assessing the Six-Year
Technology Plan. Parallel school-division technology planning needs support
and it is recommend that it be required for access to state technology funds.

e Supporting statewide purchasing of hardware, software and online services
to aggregate buying power and to ensure that all schools have access to
content through the state-provisioned infrastructure.
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3 c) Establishing an ongoing, stable revenue stream to support system
capacity in the state (in addition to maintaining the funding for technology
infrastructure from state bonds).

4. The technology focus in Virginia schools is on skill development
rather than technology use to advance student leaming across
the core Standards of Leaming.

The Commonwealth should consider:

4 a) Promoting the use of technology to support and bring relevance to the
current academic SOLs by: '

¢ Designing strategies for technology use so as to improve instruction that
supports student achievement across the SOLs.

e Designing, prototyping and implementing reliable and credible assessments
of students' abilites to apply technologies, solve problems and improve
leaming across the academic SOLs;

4 b) Ensuring that state leaming goals reflect the digital, information age:
e |n the future, reviewing and revising the Standards of Leaming to reflect

technology and the knowledge-based society, especially as schools become
more technologically savvy.

- o Designing and implementing new measures to assess the technology-
enriched standards.
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State of the Commonwealth in Learning Technologies:

A National Perspective

Virginia has made great strides in building a technology infrastructure to support
the use of leaming technology. Over the past five years, the Commonwealth has
invested over $200 million in education technology. According to a 1998 policy
survey by the Milkken Exchange, that five-year total of $220 per student ranks
Virginia in the top 11 states of the 35 reporting data. (The range was from a total
of $441 per student in Ohio to a low of $6 in a northwest state.)

Since most of the state allocation came from state bonds, the state allocations
have been primarily restricted to capital investments. Virginia is only one of seven
states in which a substantial percentage of the technology budget for schools
comes from sources other than the state general fund. Less than three states
have this type of restriction on capital investment.

The Commonwealth exceeds the national average student-to-computer ratio.
Virginia's ratio of students per instructional multimedia computer for 1998 is 12:1,
according to Market Data Retrieval. The national average for 1998 is 13:1,
according to the same source. Having accomplished great progress on this front,
it is now time for the Commonwealth to tum its attention towards leveraging its

investment. Educators across the state have not yet begun to tap into the full
potential of technology for leaming.

Despite these fremendous gains, there is much to accomplish in the area of
technology infrastructure. Equity is a growing concem, and many educators
report that technology capacity, though much improved, is not yet adequate.

To tap into the full potential of technology for leaming, the state needs to
implement policy actions in the areas of:

e vision

e leadership

e systems thinkihg

¢ funding sources providing local flexibility

¢ new models for leaming and teaching

e knowledgeable educators (re: technology)

e accountability

The challenge is that of recognizing technology’s potential, then making the hard
choices and policy decisions to ensure it is used responsibly and effectively.
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Results: A Triangulation of Data Collected in
Focus Groups, Site Visits, and Surveys

THE STATUS OF TECHNOLOGY AVAILABILITY
AND USE IN VIRGINIA SCHOOLS

This results section synthesizes data from the three research methods used for
this study and evaluates it according to measures of technology success in
schools developed by the Milken Exchange, titled The Seven Dimensions for
Gauging Progress.

The sources from which these results are drawn are:

e two surveys—of 1,634 school principals and 1,121 teachers, representing
a statistically valid cross section of Virginia schools’ communities;

 focus groups—epresenting teachers, support staff, school administrators
and members of the Virginia Education Technology Advisory Committee;

e site visits—to 48 schools within 16 school divisions of Virginia, representing
elementary, middle and high schools and a wide variety of urban, rural and
suburban locations.

The results are broken down into the Seven Dimensions: Leamers; Leaming
Environments; Professional Competency; System Capacity; Community
Connections; Technology Capacity; and Accountability. There are also several
subdivisions within each dimension.

LEARNERS

Are leamers using technology in ways that deepen their understanding of
academic content and, at the same time, advance their knowledge of the world

around them?

Educators and administrators interviewed in the study generally felt that
technology use was improving, but that it only significantly impacted student
leaming about technology, having little or no impact on leaming in other
academic content areas. Leamers in Virginia generally were not getting
enough access to technology in contexts that strengthened academic content
areas.

This section presents survey ratings of how well students are being prepared to
meet or exceed the Virginia Standards of Leaming for Computers and
Technology (SOL). This section also presents information on how technology
use in Commonwealth schools has influenced students in the areas of.
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» fluency in technology use

strengthening the basics

developing higher level skills

increasing relevancy

motivation to leam

FINDINGS

Just under half of school principals, when asked if 5th and 8th grade students in
their schools were prepared to meet or exceed the Virginia SOLs for computers
and technology, reported that they were. Eight percent to ten percent said they
were “extremely well” prepared; 33 percent to 37 percent said they were “well’
prepared.

More than 50% of principals did not feel students were adequately prepared.
Forty-two percent said their students had done some classroom computer work
but not enough to gain the skills necessary to meet the SOL goals. Seventeen
percent of elementary school principals and 11 percent of middle school
principals said their students were “not well” prepared meet the SOLs.

When feachers of 5th and 8th grade students were asked similar questions
about what proportion of their students could meet or exceed the Virginia SOL
for Computers/Technology, they gave a similar set of responses. About half felt
their students were prepared. ‘

Comparing these principal and teacher ratings within different regions of the
Commonwealth of Virginia reveals that suburban educators are more likely to
declare their students “extremely well” prepared” (75-100 percent proficient) for
the Computers and Technology SOL. In particular, suburban students were
rated twice as proficient as rural students.

REPORT TO THE COMMONWEALTH OF VIRGINIA 51




Figure 9. Percent of Urban, Suburban, and Rural Principals and Teachers Giving

the Highest Ratings for Student ComputerTechnology SOL
Proficiency

Principal Ratings Teacher Ratings
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Survey researchers submit that these differences could be reflective of the
greater social and economic advantages of many suburban communities. A
negative cormelation between the percent of students in schools qualifying for
free school lunch and low SOL proficiency ratings given by the principals and
teachers supports this interpretation. The negative correlation was somewhat
stronger in the 5th grade than the 8th grade. More 5th graders than 8th graders
in such schools were given lower proficiency ratings, perhaps because
computer proficiency in 5th grade is more a result of home experiences with
computers, an advantage not afforded students from lower socio-economic
districts.

The perceptions reported here were validated by the results of recent statewide -
tests reported in October of 1998. Based on passing scores set by the Board of
education, 72% of 5th and 63% of 8th graders met or exceeded the SOLs in
Technology. (Source: Virginia Department of Education as reported by the
Washington Post on November 3, 1998, p. B01.) '

Table 6. Correlation of Principal and Teacher Ratings of Student Proficiency
and Percent of Students in School Qualifying for Free Lunch

Correlation
with
% Free Lunch
Principal Ratings of:
5th Grade Proficiency -33
8th Grade Proficiency -25
5th and 8th Grade Teacher Ratings of.
5th Grade Proficiency -46
8th Grade Proficiency -18
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Fluency
Almost all principals (95 percent) and teachers (94 percent) said that using
technology in the schools had improved the overall fluency of students. Forty-
six percent of principals and 45 percent of teachers said students were “much
improved" in their ability to use technology for a variety of educational
purposes. Many students “grab hold” and leam to use computers for a variety
of tasks. This is the area of greatest impact of technology use in schools.

Strengthening the basics

Principals and teachers in the survey were asked if students leam the
academic basics—English, mathematics, science and history—with more
depth through the use of technology. The principals and teachers gave very
similar ratings and fewer than one in five felt technology had much improved
student performance in any of the areas surveyed.

Focus group participants commented that technology, rather than being
integrated into the total curriculum, was considered a separate content area.
Furthermore, while the presence of technology in terms of “boxes and wires”
was evident, its presence in the context of academic leaming was less
apparent. The types of student leaming-that did occur focused mainly on
leaming basic technology skills, such as keyboarding and word processing.
Consensus among the teachers and administrators in the focus groups was
that students can benefit from the proper use of technology, especially in terms
of problem-solving, organization, research skills and taking responsibility for
their own leaming. Most participants, however, did not believe they were there

yet,

1 don’t think we’re integrating technology into instruction. We 're using it more as
remediation or for independent learning.
—Teacher, Region 3
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Table 7. Principal and Teacher Ratings of Technology’s Impact on Student

Leaming in Cumriculum Areas
Principal Ratings - Teacher Ratings
Area of Impact Much Somewnhat Much Somewhat
Improved Improved Improved Improved

Knowledge in English 17% 66% 19% 53%
Overall level of academic
achievement ’ 14% 75% 18% 66%
Understanding the “basics”
in the subjects you teach * - - 18% 52%
Knowledge in science - 13% 63% 16% 54%
The breadth of students’
under-standing of the
subject(s) you teach ® - - 15%° 55%°
Knowledge in history/social
science 8% 63% 14% 52%
The depth of students’
understanding of the
subject(s) you teach ® - - 13%" 55%°
Knowledge in mathematics 13% 69% 12% 60%

¥ Question asked only on teacher survey
® Much Increased and Somewhat Increased

Developing higher level skills.

During site visits to all levels of schools, many teachers observed that students
had become increasingly sophisticated in their use of technology over the past
three to four years. Students had gone beyond drill and practice into developing
presentations, undertaking multimedia projects and conducting research with
technology. .

Seventy-six percent of teachers felt that technology had “much improved” or
“somewhat improved” students’ higher-level thinking skills in a number of areas.
Principals were roughly equal or a little less positive in their ratings of
technology’s impact on students' problem solving and communication skills.
(See Appendix A: Technical Report Survey Findings.)

While it is difficult to measure the extent to which technology has impacted
student leaming at this point, the ratings indicate that teachers and principals
believe technology is offering many types of benefits to students.

Increasing relevancy

Virginia principals and teachers felt that appropriate technology use increases
the relevance of students’ leaming experiences. Over three-fourths of them—
82 percent of principals and 79 percent of teachers—said it increases the
amount of choice students have in selecting projects and assignments. Similar
proportions of teachers and principals said technology use allows and
encourages students to increase the number of roles they assume in leaming
(e.g., trainer, publisher).
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Survey researchers noted that in elementary schools, students were less likely
to have a range of choices in activities involving technology. About one-in-five
elementary-school principals (20 percent) and teachers (22 percent) felt that
technology had "much increased" choices and roles for students, while one-in-
three middle-and secondary-school principals (32 percent) and teachers (33
percent) thought so. There were no school-level differences on other items for
this issue.

Table 8. Principal and Teacher Ratings of Technology’s Impact on Increased
Relevance of Student Leaming Experiences

Principal Ratings Teacher Ratings
Area of Impact Much Somewhat Much Somewhat
Improved Improved Improved Improved
Higher-level skills (e.g.
problem-solving,
constructing knowledge) 17% 65% 20% 56%
Communicating and sharing
ideas with others outside
the school 20% 56%" 20%° 53%"
Ability to set their own pace
for leaming 14% 52% 19% 42%
Students’ independence as
leamers ® - - 18% 61%
Student engagement in
inquiry-based leaming
projects ® - - 18%" 61%°

* Question asked only on teacher survey

Anecdotal evidence by focus-group participants suggested cases in which
computers were being used for higher-leve! thinking,

A high school teacher described a lesson on different religions and asked
the question “What was it like in 1940 compared to today?” She had the
students use the Intemet for research. Students imported data into word
processing and spreadsheet programs. Using these data, they created
graphs and pie charts.

Other teachers in the focus groups said they lacked the knowledge of how to
use and integrate technology into the overall leaming environment and
therefore they continued to view it as separate from the curriculum.

Motivation to leam.

Motivation to leam is a key impact of technology. Data gathered on student
performance related to computer use is inconclusive and observations by
teachers within Virginia's schools that technology was leading to better
academic performance were only anecdotal. However, many teachers noticed
increased interest and motivation as a result of technology. Eighty-four percent
of teachers said that student exposure to technology increased the number of
assignments they turned in.
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Our survey reveals that elementary-school teachers were more likely than
middle- and high-school teachers to say the use of technology had much-
improved their students' motivation to leam and go beyond minimal
assignments. Nearly one of two elementary-school teachers (46 percent) said
this, compared to about one-in-three middle (34 percent) and secondary school
(34 percent) teachers.

R - .

Researchers found—through site visits—that student motivation most often
correlated with teachers’ comfort levels in using technology, ready access to
technology in the classrooms, and adequate support within buildings and by
school divisions. Students who had exposure to appropriate technology were
exhibiting high levels of interest in content material mediated through
technology and were engaging in technology-related classroom tasks with
enthusiasm.

As noted, principals and teachers said using technology had only a minor
impact on dropout rates, number of behavioral referrals, or school attendance.
There was one exception. Twenty percent of urban school teachers reported
that the use of technology had greatly increased student attendance on days
when technology was scheduled to be used. Fewer than one-in-ten suburban
(eight percent) or rural (nine percent) teachers reported a similar effect on their
students. Given the needs of many urban schools, this is an important area of
benefit.

I SR N Ea S

A number of teachers interviewed in the site visits reported that the use of
technology in special education classes had a particularly positive impact on
student comprehension as well as engagement in academic tasks.
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l Table 9. Principal and Teacher Ratings of Technology’s Impact on Student Motivation to Leam
I‘ Principal Ratings Teacher Ratings
Area of Impact
. a pac Much Somewhat Much Somewhat
I Improved Improved Improved Improved
Amount of choice students
have in selecting
projects/assignments
N for study 24% 58% 28% 51%
) Student engagement in
project-based activities - - 27% 56%
l Students’ attentiveness/
engagement in class * - - 22% 46% -
Number of roles students
_ assume in leaming (e.g.,
I trainer, publisher 20% 63% 21% 59%
: Amount of time students
. spend working with other
students in their
l class/school ® - — 16% 53%
, 2 Question asked only on teacher survey
I' Focus group discussions regarding the Leamers dimension resulted in the

following recommendations to the state of Virginia:

e provide every teacher and administrator with the necessary tools to
responsibly use various technology applications to prepare and evaluate
students;

o provide a model for state expectations for technology in the elementary,
middle and high school classrooms;

+ be realistic and fair in your expectations about what educators can and
cannot provide given existing resources, local contexts, and timelines.

TECHNOLOGY CAN HELP MOTIVATE STUDENTS TO READ

It is the perception of many teachers and principals that students seem more
motivated to leam when they are actively engaged in tasks that require the use of
technology. For example, at many elementary schools in the state, the
Accelerated Reader software package is used to encourage students to read
books. This software program has been facilitated by a group of publishers of
children’s trade books and its use does not require many computers. Students
select books to read from a long list of books at different reading levels. Upon
completion of a book, each student accesses a test, via the computer, to assess
the student's comprehension of that specific book. In some schools, the student's
score on the test determines a number of points eamed, either individually or for a
student team, and points may be used toward a prize. This program has
stimulated students to read trade books for meaning and often gamers support
from the school's Parent-Teacher Organization as well as from teachers and
principals.
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LEARNING ENVIRONMENTS

Is the leaming environment designed to achieve high academic
performance by students through the alignment of standards,
research-proven leaming practices and contemporary technology?

As the Six-Year Educational Technology Plan for Virginia (1996-2002)
recognizes, simply adding “boxes and wires” to public school classrooms is not
enough. To be effective, a statewide commitment to technology must include
an effort to create different and improved leaming environments that combine
good teaching practices with good leaming practices.

When teachers are less conversant with technology, they tend to confine
students’ experiences to drill-and-practice and separate classes instead of
integrating the technology throughout all academic content areas. Furthermore,
while the Virginia SOLs are a core part of the leaming context, educators are
struggling with how to effectively use technology in teaching them. The site
visits revealed that the most frequent uses of technology in Virginia schools
were for: remediation; drill-and-practice; word processing; and vocational,
business and special education classes. Activities that include Intemet
research, scientific simulations, group leaming/problem solving, e-mail
communication and Web page construction appeared to be used very little, and
less at the high-school level than at the elementary- or middle-school levels.

RESULTS

Several focus group participants indicated that the state is emphasizing
integrating technology throughout the curriculum, but its SOLs for technology
are separate from the academic content SOLs and are tested separately. The
participants asked for a more consistent approach that would embed the
technology skills at appropriate points within the academic subjects.

It certainly would be a benefit to remove the technology SOLs. Technology
should not be measured as a separate entity but should be examined in its
integration into curriculum and administration. It seems counterproductive to set
it apart as a separate tool.

—Parent, Region 5

Technology access.

Access to technology is the first issue to address when evaluating a school's
technology leaming environment. Teachers and students need access to
productivity tools, online services, and media-based instructional materials. The
physical placement of computers within schools and within classrooms is a
maijor determinant of how easily collaborative group projects can be facilitated.
Researchers noticed the computers in one elementary school classroom were
so closely spaced that teachers found it difficult to fit small groups of student
collaborators around them.
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Statewide, teachers estimated that students in their classrooms spent about
one-half of a class period per week, or 34 minutes, using computers for “any
reason.” Principals gave a higher estimate, indicating that students spent an
average of about one class period per week, or 48 minutes, using computers
for “any educational purpose.” Teachers indicated that student computer use
focused mostly on word processing and content-based drill-and-practice

programs.

Students were less involved with other technologies such as videotapes and
television, technology peripherals, other software programs, graphing
calculators, and the Intemet Only infrequently—if at all—did students
participate in interactive video for distance leaming; work with lasers, robotics or
related devices; or create Web pages for the Internet.

Pattems of technology access were often different for Virginia's elementary,
middle, and secondary schools. Principals and teachers reported that
elementary-school students spent more time per week using computers (51
minutes by principals; 41 minutes by teachers) than did middle- or secondary-
school students (43 and 44 minutes by principals; 24 and 29 minutes by
teachers). Elementary-school student use was usually limited to word
processing and drill-and-practice, with less time spent on other kinds of
applications with computers and technology.

Table 10. Principals’ and Teachers’ Estimates of Time Per Week a Typical
Student in Their School/Classroom Uses Technology

Principal Estimates in Teacher Estimates in

Area of Student Activity Minutes per Week Minutes per Weok

0-15 1530 | 3060 60+ 0-15 1530 | 3060 60+
Using computers for any educational purpose 6% 20% 41% | 33% 0% | 24% | 25% 21%

3 Question asked only on teacher survey

l Word processing 2 - - - - 49% 2% | 17% 11%
Using content-specific programs for purpose of
drill and practice® - - - - 50% 5% | 15% 10%
l Viewing videotapes or television in a non-
interactive environment 3% | 38% 25% 6% 61% 2% | 1% 3%
Using technology peripherals for educational
I purposes (€.g., scanners, printers) 45% | 28% 20% 8% 65% 19% [ 8% | 7%
Using desktop publishing and/or graphics
~ programs? - - - - 69% 14% (1% | 6%
I Using graphing and/or scientific calcutators 5% | 17% | 15% | 12% | 74% 12% | 6% 5%
Researching information on CD-ROM? - - - - 73% 17% | 7% 3%
Researching information on the Intemet? - - - - 74% 17% | 8% 3%
Using computer simulations 2 - - - - 82% %% | 6% 3%
l Managing databases? - - - - 87% 6% | 4% 3%
Managing/analyzing spreadsheets? - - - - 89% 5% | 3% 3%
Participating in an interactive video
l environment (e.g., for distance leaming) 88% 7% | 3% 2% 1% 6% | 2% 1%
Working with lasers, robotics, remote sensors,
efc. 90% 6% 3% 1% 94% 3% 2% 1%
' Developing Web pages? - - - - 96% % | 1% 1%
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The common barrers to increased use of computers in classrooms, as
mentioned in the site visits conducted in October of 1998, were:

1) inadequate quantity and/or quality of equipment and software;

2) lack of adequate and timely technical assistance;

3) inadequate time for teachers to identify, leam and practice using the
appropriate applications;

4) difficulty of accessing computers within schools;
5) network failures (often chronic);
6) inadequate access fo the Intemet;

7) too little professional development focusing on integrating
technology into the curriculum.

Focus group discussions reflected this last point. Participants felt there was a
lack of manpower necessary to create an ‘ideal’ technology leaming
environment. It was concluded among focus group participants that while
technology might be available in the schools and classrooms, a lack of
understanding about how to manage and use technology keeps it from being
integrated into daily instruction and leaming. Furthermore, while the Virginia
Standards of Learning (SOLs) are a core part of the leaming context, educators
are struggling with how to effectively use technology in teaching them.

Leaming content

Technology should be integrated into the classroom curriculum, reinforcing
academic standards and content, rather than being used as typing was taught
in the past—as a separate subject unto itself. How well technology is integrated
into leaming within the schools is a key component of the Leaming
Environments dimension. When Commonwealth principals rated how well their
schools had integrated technology into their own schools, forty-seven percent
of principals marked "extremely well"’ or “well." The remaining principals said
technology was integrated into learning only "fairly well or "not well."

Teachers who participated in the focus groups thought that the Virginia
Department of Education should provide schools with the resources, materials
and knowledge of how to use and integrate instructional technology into the
cumiculum,

The (Virginia Standards of Learning) provide the objectives to be reached by
students at each level. What is missing is the direction of how to attain them with
technology. For example, one SOL specifies that students will create projects
with technology. Does the state assume we have LCD projectors and digital
cameras to do this? We don’t. How do they envision the SOLs to be
accomplished?

—Teacher, Region 4
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Teachers were a little more positive in their ratings about the integration of
technology into the overall school, with fifty-seven percent marking “extremely
well" or "well" integrated. When asked how well technology is integrated into
leaming in their own classrooms, teachers gave a wider range of answers than
when rating the whole school; higher percentages rated the extremes - either
“not well’ (17 percent) or “extremely well” (20 percent) - when assessing their
own integration of technology into learning. There were no differences between
elementary, middle, or secondary schools or between urban, suburban, or rural
schools on this question. Researchers observed through the site visits that
teachers whose pedagogical approach already favored student-centered group
work appeared more ready to integrate technology into the curriculum in
meaningful ways, compared to teachers who didn't typically engage students in
group work.

Figure 10. Principal and Teacher Ratings of How Well Technology is Integrated
Into Leaming in Their School (Teachers and Principals) and Own
Classroom (Teachers Only)
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Leaming context and communication.

Research shows that effective technology use occurs in a learing context
where it is a tool for researching issues, solving problems, and communicating
results. One way of establishing this leaming and communication context for
technology use is for the teachers and other school staff to use technology as
an integral part of their own work. This translates into time using computers to
accomplish a range of work-related purposes:

o Two-thirds of Virginia's principals answered that their teachers spend over
an hour per week using computers for their own work;

e Eight percent of principals said their teachers spend less than 30 minutes
per week using computers for their own work;
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e More suburban teachers use computers than do their urban or rural
counterparts. About seven in ten principals in suburban schools indicated
that the typical teacher spends more than 60 minutes per week using a
computer compared with about six in 10 principals in urban and rural
schools;

o Middle and secondary school principals reported more computer use by
teachers than did elementary principals.

When principals were asked for what purpose their teachers used technology,
the most common answer was instructing students, closely followed by
preparing for instruction, communicating with parents or colleagues, and
recording student information. Elementary principals were somewhat more
likely to report their teachers using computers for instruction, and less for
student record keeping. Rural principals tended to report lower rates of
computer use than suburban and urban principals.

We asked teachers to report what percentage of their technology use fell into
various categories. Their answers reflected the same general pattem as the
principals.’ Preparing for instruction and instructing students occupied a slightly
larger percentage of their time; working with student records and
communicating with parents or colleagues inside or outside of the school
involved a somewhat smaller percentage of their time.

anme11.TeadnerRepoddPementagedTechndogyUseforlrshncﬁanlAcﬁﬁﬁes

Prepare
Instruction
36%

Communicate w/
Teachers
15%

Instruct Students
30%
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The types of technology used were mostly word processing and basic
computer applications like accessing the Intemet. Table 11 lists a breakdown of
teachers’ activities per week. Very few teachers use computers to author Web
pages for the Intemet, use e-mail, or work with lasers, robotics, etc. In all of
these activities, elementary-school teachers reported they used computers for
less time than did middle- or secondary-school teachers.

Teacher participants in the focus groups commented that they were “ready to
go” in terms of using technology, and many were using technology already, but
were frustrated by the lack of appropriate and relevant technology training. The
consensus was that teachers were becoming more comfortable with
technology for their own productivity/management purposes, but they did not
necessarily understand how to integrate it into the curriculum at high levels.

1 think we are holding back kids if we don’t do some of these higher level
projects...teachers will tell kids to make a diorama or a poster, well why not a
PowerPoint slide show? I think it is the comfort level of the teachers that holds

kids back.
—Teacher, Region 5

Table 11. Teacher Estimates of Time Per Week They Spend Using Technology
on the Following Activities

Time Estimates in Minutes per Week
Area of Teacher Activity 015 15-30 30-60 60+

' min. min. min. min.

Word processing 7% 13% 21% 60%
Basic computer operations (including
Intemet applications) 10% 10% 21% 60%
Conducting research that contributes
to lesson plans and curriculum design 34% 23% 23% 20%
Researching information on the
Intemet 37% 19% 20% 24%
Checking or reporting on student
information 42% 22% 17% 20%
Communicating with colleagues inside
and outside the school /division 43% 21% 18% 18%
Using desktop publishing and/or
graphics programs 45% 18% 16% 22%
Developing instructional presentations 46% 19% 20% 15%
Researching information on CD-ROM 57% 22% 14% 7%
Managing/analyzing
spreadsheets 59% 16% 14% 11%
Developing Web
pages ‘ 92% 4% 2% 3%
Working with lasers, robotics, remoté ,
sensors, etc. 92% 3% 2% 3%
Using e-mail to communicate with
parents 92% 5% 2% 2%
Using the Intemet to provide the

community with information about the
classroom or school 94% 4% 1% 1%
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School culture

Principals and teachers judged that there were several areas where technology had impacted school
culture:

e improved ability/willingness to share ideas and skills with others (86
percent principals, 77 percent teachers);

« improved general staff morale (78 percent principals, 68 percent teachers),
and

« improved efficiency or effectiveness of school management (90 percent
principals, 66 percent teachers), and staff ability/willingness to share ideas
and skills with others (84 percent).

Principals and teachers in urban and suburban communities tended to report
more positive impacts on most questions regarding school culture than did
principals in rural schools. Principals and teachers from elementary schools
reported more positive impacts on relationships with parents and the
community than were reported by middle and secondary schools.

Table 12. Principal and Teacher Ratings of Technology’s impact on School Culture

Principal Ratings Teacher Ratings
Area of Student Impact Much Somewhat Much Somewhat
Improved Improved Improved Improved

AbilityAwillingness to share ideas and skills
with others 34% 52% 34% 43%
-General morale 26% 52% 33% 35%
Efficiency or effectiveness of classroom
management 43% 47% 29% 37%
Sense of empowerment to address school
issues . 14% 42% 14% 28%
Ability to work in teams to identify goals,
make decisions, solve problems 17% 46% 14% 35%
Relationship with parents and the
community 19% 58% 12% 31%

We asked questions about the impact of technology use on educators’ own
performance. Nine out of 10 teachers (91 percent) reported that technology use
had increased the amount of materials and resources they used in their
classes. Many teachers also reported making improvements in the overall
quality of their instruction, increasing the breadth of instructional strategies they
used, and other curriculum changes.

l
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Middle- and secondary-school teachers were more likely to say that they had
"much-increased" their performance in each of these areas than elementary-
school teachers. Computer use seems to result in more changes to middle-
and secondary-school instruction than it does to elementary-level instruction.
Survey researchers submit that the difference may be due to elementary
teachers having introduced technology some time ago, and may have already
incorporated it into their curriculum. Also, the use of technology at elementary
levels involves simpler and fewer applications and may therefore be easier to
integrate into the curriculum.

Table 13. Teacher Ratings of Technology’s InpactonﬂietrBehawor

¥ Much Improved and Somewhat Improved

Focus Group participants made the following recommendations to the state
about the Leamning Environments dimension:

Teacher Ratings
Area of Instructional Impact Much Somewhat
- Increased Increased
The amount of materials and resources
l you use in your class(es) 40% 51%
Overall quality of instruction you deliver 33%"° 54%°
Your repertoire of instructional strategies 28% 58%
| The number of changes you've made in
' the curmriculum 25% 57%
Your participation in instructional planning
l at the department or school level 17% 42%

« Give us the time we need to meet and “work these things out,” i.e. how to
use technology in meeting the SOLs;

* Provide appropriate resources required to achieve the SOLs, including
curriculum and lesson plans developed by the state that educators can use
in their classrooms;

* Always have at the forefront and basis of any plan that technology is not a
luxury skill but a life skill. Each student leaving the schools—from
McDonald's worker to mechanic, from doctor to secretary—will need to be
proficient with technology.

- TECHNOLOGY MAKES POSSIBLE NEW TYPES OF PROJECTS

At one middle school visited for this report, teachers are designing interdisciplinary,
thematic units that utilize technology. In math class, for example, students collect
scientific data about streams and rivers and enter it into databases as they work in
the field. After retuming to the classroom, students analyze the data, develop
graphs, make comparisons, conduct further research via the Intemet, write reports
and make presentations. A teacher who is comfortable using technology and a
student-centered collaborative approach to teaching and leaming is more likely to
effectively integrate technology into the curmicutum for student projects.
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PROFESSIONAL COMPETENCY

" Are educators fluent with technology and do they use technology
fo the learming advantage of students?

Kids seem better able to handle technology than the teachers and that makes
teachers uncomfortable. If a teacher is afraid of the technology, to handle it, then
she'll be afraid that kids will be running amok.

—VETAC member

Training of professional staff is a necessary component of successful implementation of technology in
education. For this section we asked principals and teachers to rate the adequacy of teacher training
for using technology in education as well as teacher proficiency on the Technology Standards for
Instructional Personnel that have been adopted by the state. We then delved into ways in which
schools or divisions have emphasized teacher training for integrating technology into instructional
practices, with the understanding that such an emphasis is the first step to actual integration of

technology into instructional practices.

Management is the biggest issue. How do you experiment with technology
activities you have never done before and keep the classroom running smoothly?

—Teacher, Region 7

Core technology fluency

Teacher preparedness begins with teacher training. When reflecting on how
well teacher preparation institutions were training teachers to use technology in
education, over one-third of principals (35 percent) and teachers (44 percent)
felt that the institutions were training teachers “extremely well’ or “well’. About
one-third felt the institutions were preparing them “fairly well” (40 percent
principals, 34 percent teachers); and about one-fourth felt the institutions were
doing “not well at al” (25 percent principals, 23 percent teachers). These
ratings were consistent across urban, suburban and rural schools and levels.

The site visits reflect that although large numbers of teachers are still at the
stage of acquiring basic knowledge and skills for computer use, a growing
number are developing their competence in adapting classroom technology so
that it becomes an integral component of student leaming and curricular
change.

Principals were then asked to go beyond rating the institutions that train their
teachers and indicate what proportion of their teachers met the Technology
Standards for Instructional Personnel. About one-half of the principals felt that
the majority of their faculty met the standards. Proportions across all categories
are displayed in Figure 14.
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Figure 12. Principal Estimates of Percentages of Teachers Who Meet or

Exceed the Virginia Technology Standards for Instructional
Personnel
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On a similar item teachers were asked how well prepared they were to use
technology in instruction. Just under four-in-ten said they were “very well” or
“well prepared”; another four in ten said they were “moderately prepared”.
About two in ten said they were “poorly prepared” or “not prepared” to use
technology in instruction. Examining these findings across level of school and
location of school, we found no significant differences.

Flgme13.TeacherSelf-EvduaﬁonofHowWeﬂPlepaled1hqAréforUsitg
Technology in Instruction
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In every school division visited, teachers were making major efforts to increase
their knowledge and skills in the use of technology. Nevertheless, teachers
cited several barriers limiting their ability to achieve increased proficiency in
technology. Although some school divisions were helping to subsidize
technology training costs, many teachers indicated they must use their own
resources and their own time to increase their professional competency. The
lack of time and funds to do so where cited as the major barriers teachers face.

One teacher in region 4 expressed in the focus group, “/ think teachers are
coming on board more and more. It's just a matter of time. | would prefer that
the training take place during certification of teachers...”
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Teachers expressed that they needed time to leam about applications, practice
new skills, observe other teachers, talk with colleagues, and leam how to
manage a new set of resources (including how best to organize classrooms for
students to use technology effectively).

We asked the principals at which grade levels and in which subjects they felt
the majority of teachers were proficient in the Technology Standards for
Instructional Personnel (Figure 14). More than half of the grade school
principals indicated that the majority of their first through fifth grade teachers
were proficient. While principals reported a lower level of teacher proficiency in
grades pre-kindergarten and kindergarten, survey researchers submit that this
may reflect a perceived lesser need for teacher proficiency in the lower grades.

In middle and secondary schools, we grouped teachers across subjects. Over
two-thirds of the principals indicated that the majority of their math and science
teachers were proficient, while that percent dropped to around half for English
and history teachers.

Figure 14, Percent of Principals Stating a Majority of Teachers are Proficient
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Researchers report the findings thus far suggest some teacher training
institutions are doing an adequate job in training teachers to use technology,
while others are seriously deficient. This is most evident in the 25 to 50 percent
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of principals who do not feel that their faculties are proficient in the skills
outlined by the technology standards.

Curriculum, instruction, and classroom management

The survey also investigated division- or school-based technology training,
specific to curriculum, instruction, and classroom management.

We asked principals and teachers what emphasis was given to several areas
of technology training in their schools (see Table 14). They indicated that the
greatest emphasis was on basic computer operations and curriculum use of
technology to create leaming opportunities for students. Principals were a little
more likely than teachers to indicate that technology-training opportunities had

been emphasized in the school during the past year.

Table 14. Principal and Teacher Ratings of Emphasis on Technology Training in

Their Schools
Principal Ratings Teacher Ratings
Area of Training Substantial Moderate Very Much | (Moderate
Emphasis Emphasis ' Emphasis)
Basic computer operations
(including Intemet applications) 54% 34% 38% 37%
Curriculum and instructional '
applications of technology use® - - 26% 38%
Using technology to create unique
leaming opportunities for students - 39% 40% 25% 37%

Using technology to create
educational contexts in which
students take on a more
independent role in their leaming 26% 37% 17% 35%
Using technology to participate in
professional networks and advance
your own practice 25% 34% 12% 28%
Advanced telecommunications, :
such as creating a Web page or
setting up distance-leaming
opportunities - - 8% 18%
 Question asked only on teacher survey

We also addressed training in using technology to affect classroom
management. We asked if there was emphasis on training in the use of
technology for students to take a more independent role in their own leaming. A
majority of principals (79 percent) and teachers (52 percent) indicated
moderate to substantial emphasis.

On the principal survey—but not the teacher survey—there was a tendency for
suburban schools to be more highly rated in emphasizing training in all areas
surveyed. This seems to be a continuation of the pattem of suburban schools
advancing the use of technology in the curriculum faster than rural and urban

schools.
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Finally, technology can create opportunites for teachers to develop
professional collegiality as well as advance their own practices. When fluency
and resources allow access to email and the Intemet, opportunities for
professional interaction with colleagues and an abundance of resources
become available. When asked what emphasis has been placed on training
teachers to use technology in this way, twenty-five percent of principals and
twelve percent of teachers indicated substantial emphasis had been placed on
training in this area (see Table 14.)

The main point of discussion in focus groups was on the lack of funding for
appropriate teacher training. Several participants mentioned that the state
should put money into teacher training almost before it funded more equipment.
One teacher explained that often after teachers have been exposed to “state of
the art” instructional software and hardware in training workshops, they retum
to their schools to find older models of computers that cannot support the latest
applications.

Among the observations made in Region One’s focus group, the instructional
specialist said that the district receives approximately $100,000 from the state
each year for technology, but that only $5,000 of that money can be used to
train teachers. “You can't train 2,000 teachers with $5,000,” commented the
instructional specialist. She went on to estimate that about one-half of the
equipment in schools went untouched because teachers didn't know how to

useit.

Focus-group recommendations for the Professional Competency dimension
included:

e Provide money to all localities for equal statewide teacher training and staff
development so teachers are more comfortable using computers with
students in their classrooms;

¢ Provide for adequate teacher training. One obvious way to help with this
would be to require each school have an in-house, full-time technology
specialist who could instruct teachers and students simultaneously, give
teacher groups inservice, and provide individual teacher training on an as-
needed basis.

 Provide a laptop computer for each Virginia educator at no cost to the local

system in order for teachers to increase their skill levels on computers so
they might effectively instruct students.

7 4

Professional practice and collegiality.

L 4

One teacher explained
that often after
teachers have been
exposed to “state of
the art” instructional

‘software and hardware

in training workshops,
they return to their
schools to find older
models of computers
that cannot support the
latest applications.
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GOOD PRACTICES IN TEACHER PROFESSIONAL DEVELOPMENT:
TEACHERS TRAINING TEACHERS

One effective model of teacher professional development in technology involved on-site
peer instruction. In one school, an outside expert came to train some of the teachers who
then went on to train the other teachers. Although the classes were not mandatory, these
training sessions were usually filled to the capacity of standing room only. Teachers have
become so technologically adept that they now have a list of “experts” within the school
who can assist with certain software programs. The faculty continues to hold impromptu
training sessions, and they also have demonstrations at faculty meetings for new teachers
in order to acquaint them with instructional uses of technology in the school.
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SYSTEM CAPACITY

Is the education system reengineering itself to systematically meet
the needs of leammers in this knowledge-based, global society?

The educational system includes legal, organizational, and social elements that
extend from the legislative policy level to the classroom level. The educational
system defines roles for every participant in the system; articulates the goals
that the participants should be seeking to achieve; and, ideally, provides the
means by which participants can fulfill their roles and achieve their goals. Many
commentators on educational reform have noted that our existing educational
system was designed to meet the needs of agrarian and/or industrial
economies, while we are now living in the age of information. This section asks,
“Is the Virginia education system reengineering itself to meet the needs of
leamers in this knowledge-based, global society?”

Vision

A systemic approach to technology in the public schools in Virginia requires
that the system engage key stakeholders and the broader community in
defining and clearly stating their vision and expectations for technology in the
schools. In general, results from the surveys of principals and teachers in
Virginia indicate that these stakeholders support technology as an important
priority for the public schools. As illustrated in Figure 15, when Virginia's
principals were asked how important it was to provide public schools with
access to computers, 95 percent of principals and 84 percent of teachers rated
computer access as “one of the top priorities” or “near the top of the list of
priorities” for public schools. Support was most intense among principals, with
59 percent of them rating technology as “one of the top priorities,” compared to
48 percent of teachers.
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Figure 15. Principal and Teacher Ratings of the Priority of Providing Public
Schools with Access to Computers

Principal
Teacher
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It is also important to consider how principal and teacher support for technology
may compare to support among the broader community. In a national survey of
810 registered voters who were asked the same question about computer
access, results were as follows:

Table 15. Registered Voter Ratings of the Priority of Providing Public Schools
with Access to Computers

Priority Level Voter Level
One of the top priorities 26%
Near the top of the list of priorities 34%
In the middle of the list of priorities 31%
Toward the bottom of the list of priorities 8%
Not sure 1%
Source: Public opinion poll by Peter Hart Research Associates, commissioned by the Milken
Exchange in June 1998.

Based on these results, it appears that teachers and principals in Virginia may
have more favorable views of technology in the schools than the above-
mentioned voters.

The survey finding that educators in Virginia support technology in the schools
was echoed in the focus groups. Overall, respondents across focus groups
recognized the potential of technology in leaming. At the very minimum, they
recognized that technology is not a “fad,” and they asked the state to
acknowledge the enduring nature of technology in the schools by providing
continuous support and funding.
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Defining the vision

One of the first—and most important—steps in producing systemic change is
creating a vision of desired outcomes. In defining such a vision, stakeholders
ask, “What would it be like if technology were effectively and broadly used in
public schools?” Such a vision should describe a story of effective use and
desirable outcomes. It should also include a cognitive, rational analysis
outlining the steps required to produce such outcomes, or, “how to get from
here to there.”

Although the State has taken several steps to articulate a vision for technology
in its public schools, including the Six-Year Educational Technology Plan for
Virginia, site visit and focus group data indicate that many educators do not
have a clear view of the State’s vision. For instance, participants in focus
groups were asked to specify what they believed to be the State’s vision for
technology in education. Across all groups, participants were hard-pressed to
articulate a vision as communicated by the state. Most participants were
unaware of the Six-Year Plan. Some identified the State’s technology “mission”
as the computerftechnology SOLs and the teacher technology proficiency
standards. Others disagreed. As one principal noted, “While the SOLs
represent high minimum standards, they are not a vision for the future.” One
teacher suggested that, “People on the technology committees know the
mission, but people who are out of the loop do not.”

Data from the site visits also indicates that there is a lack of clarity among staff,
teachers, and administrators about the State’s vision for technology and how to
put it into action. Across the different sites, using technology for educational
purposes means different things to different people. Sometimes, technology
was viewed as a set of requirements for students to meet (e.g., leaming to use
PowerPoint). Sometimes, technology was viewed largely as a way to track
students’ progress on Standards of Leaming (SOLs) and to provide drill-and-
practice as needed. And sometimes teachers saw technology as a way of
changing curriculum and instruction in more fundamental ways, i.e., by allowing
students to become more independent leamers.
Equity

Finally, in discussing the vision for technology statewide, all focus groups—
from the resource-wealthy to the resource-poor divisions—talked about the
need for the state to ensure equity in the distribution of technology funds and
resources. Indeed, the disparity in technology-relevant resources across
divisions was evident during the site visits. School divisions demonstrated a
large disparity in per-pupil funding for technology. In some divisions, the state’s
investment has been extremely important, because few other resources have
been invested in technology. In others, the division’s own contributions have
been far larger than the state’s. As a result, the technology infrastructure and
support systems vary greatly across divisions. In several school divisions,
spending on technology is at the level of $1,000 per student over a three-to-
five-year period, which far exceeds the amount allocated by the state. At the
other extreme, some school divisions appear to allocate less than $100 per
student for a comparable period.
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Focus-group participants made several recommendations to the state
regarding the issue of equity. For example, one teacher urged that in funding
technology, the state should make it clear to the divisions that state funds are
supplemental and should not supplant local funds. Another teacher suggested
that the state needs to ensure a basic technology infrastructure for every school
and leave it up to the divisions if they want to move beyond that. A principal
suggested that although schools need to start leaming to use what they have

_available now, it would be helpful if the state provided guidelines or a basic
framework of the minimum technology each school should have.

One participant provided a detailed written suggestion, “The state needs to
change the funding formula in order to address inequalities of distribution and
access, including elimination of the L-estimator as the method of calculating
SOQ costs and the addition of capital outlay to the distribution equation.”

Alignment and planning

The effective use of technology in Virginia's classrooms cannot evolve without
the support of the entire system. Specifically, policies and practices of the
system must be aligned with the state’s vision for education technology.

Standards of Learning

Focus-group discussions of how to create leaming environments in which
technology is integrated focused heavily on integrating technology across the
Standards of Leaming (SOLs). According to focus-group participants, teachers
focus so much on the SOLs that they may not use technology unless it is
specifically mentioned within a Standard. Participants felt they needed more
direction from the state regarding how to use technology to achieve the SOLs.
Specifically, they thought the Virginia Department of Education should provide
schools with resources, materials, and training on how to use instructional
technology and how to integrate it into the curriculum

Saying that the SOLs are a “shared responsibility” is a rather nebulous
term...there needs to be some coordination. If you don’t have the equipment, it is
Jjust another situation where the state has mandated without providing the
financial resources to fulfill the mandate.

—A Region 4 principal

Several participants observed that the state emphasizes integrating technology
throughout the curriculum, but has established separate SOLs for technology
and is testing them separately. Participants asked for a more consistent
approach that would embed the technology skills into the core subjects at
appropriate points and also include assessments of the embedded technology
standards as part of the core-subject tests.
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Local Technology Plans

The Virginia Department of Education has fostered technology planning among
its school divisions by requiring them to complete a technology plan and submit
it to the DOE. All school divisions have complied with this requirement.
However, the school division is only one level of the local educational system;
schoolHevel planning for technology is also essential.

Survey results show that most, but not all, schools have developed their own
technology plans. We asked principals if their schools had school-evel
technology plans: three-fourths (76 percent) said “yes”. The urban and
suburban schools are more likely to have technology plans than are their rural
counterparts (79 percent urban, 80 percent suburban, 67 percent rural).

Results of the principals’ survey also indicate that most schools (89 percent) do
have written policies for students regarding the appropriate use of technology.
Suburban schools were a littie more likely to have established boundaries for
student use of technology—94 percent, compared to 84 percent for urban
schools. Rural schools feil in between them at 87 percent. In addition, three-
fourths of the schools (72 percent) have written policies for teachers that
delineate appropriate use of equipment and software.

Incentives for Professional Use

In addition to providing members of the educational system with adequate
resources to accomplish the state’s technology goals (see “Ensuring Capacity”
below), the educational system should also provide educators with incentives
for achieving these goals. Moreover, different types of incentives may convey
different messages to educators about the system’s vision for education
technology. For instance, changing schedules to allow for greater collaborative
planning among faculty may be very helpful in facilitating a transformed
teaching process.

When principals were asked what incentives their schools or divisions have
used to encourage teachers to use technology as part of their instructional
activities, the most commonly selected answers involved implementation of
what appear to be low-cost or regular programs for technology expenditures.
Most encouragement came in the form of expectations or requirements of
teachers (65 percent), use of school technology over the summer (65 percent),
and resources for the media centers and classrooms (63 percent). Least-used
options included technology certification for training (30 percent), schedule
changes to allow for collaborative planning among faculty (30 percent), and
salary incentives (eight percent). Responses from teachers followed the same
pattem.
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More elementary and middle than secondary principals reported that teachers
could use computers and other resources over the summer as an incentive to
promote technology (68 percent elementary, 67 percent middle, 56 percent
secondary). Also used as incentives, particularly in elementary and middle
schools, were special purchasing programs (49 percent elementary, 47 percent
middle, 39 percent secondary) and schedule changes so that staff could
collaborate for instruction and activities (32 percent elementary, 40 percent
middle, 18 percent secondary). '

Suburban and urban staffs are more likely than their rural counterparts to
receive the use of school technology over the summer as an incentive for
integrating technology (69 percent suburban, 67 percent urban, 59 percent
rural). Suburban principals are more likely than either urban or rural principals
to do the following to encourage their staffs in the use of technology: express
high expectations for use or require it (71 percent suburban, 59 percent urban,
62 percent rural); give funding for resources in classrooms and media centers
(59 percent suburban, 45 percent urban, 49 percent rural); and give release
time for planning (38 percent suburban, 32 percent urban, 26 percent rural).

Table 16. Incentives Used by Schools and Divisions to Encourage Use of

! . . .
1 .

Technology
) Principal Teacher
_ Incentives Report Report

Technology-related resources approved for media centers and - 65% 75%
classrooms

Expectation/requirement that professional staff use technology as a 65% 72%
research and leaming tool
-Use of school technology over the summer months 63% 63%
Funding for classroom-based and media center technology resources 52% 59%
Special purchasing programs for computers/technology 46% 56%
Access to a technology-based administrative system for efficiencies 39% 40%
Technology certification for teachers who are trained in technology 30% 34%
Acknowledgment of effective teacher use of technology 3%% 29%
Release time for planning the use of technology 32% 23%
Schedule changes so teachers have time to leam and plan 30% 23%
collaboratively

Salary incentives for teachers seeking technology training 8% 8%

Middle and high school teachers are more likely to have software for keeping
student records. Schedules that allow staff to collaborate on instruction are
more common in elementary and middle schools than they are in high school,
according to both principals and teachers. Teacher responses indicate that
there is also a difference according to school location. Urban staffs reported the

most collaboration time; rural staffs the least.
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Ensuring capacity
Barriers Within the System

Information gathered from educators during the site visits and the focus groups
emphasizes that the need for more technicians to maintain the hardware and
networks in each school or school division is paralleled by an equally critical
need to have instructional support staff in the schools to assist teachers in
using technology for appropriate and significant leaming activities for students.

Consistent with the site-visit findings, focus group participants also identified
time and scheduling as key barriers to training. Several teachers suggested
that the state “keeps giving but doesn't take anything away.” Even with
adequate training, teachers understood the time and planning commitment
required to integrate technology. One remarked, “| need planning time to sit
down and see what it is and what | can do with it.” They suggested that
“leadership” (e.g., principals, superintendents) needed to understand and buy
into the use of technology before that kind of planning time was made available.

(I

The Need for Sustained State Funding

Eighty percent of surveyed principals and more than half (54 percent) of the
teachers felt that the state is spending too little money on technology for
instructional purposes. Although to a somewhat lesser degree—perhaps
because of being less familiar with the specifics of school needs for computer
funding—this perception of under-funded school technology is shared by 50
percent of (in a national sample) registered voters, 49 percent of a cross
section of high-level business executives, and 42 percent of state legislators
and top legislative staff who are members of the Education or Appropriations
committees in their respective states.

g

When we asked how well state and local funding together could provide
adequate funding to implement the school's technology plans, one-fourth of the
principals (28 percent) answered "extremely well" or "well." Most principals said
the combined funds would provide for their program only “fairly well" (43
percent) or “not well” (29 percent).

Site visits also supported the idea that public schools need more funding for
technology. According to site-visitor reports, many schools make good use of
older computers, but cannot upgrade them, or the corresponding software, due
to lack of funds.

One focus group participant clearly articulated her view on why the state, rather
than the local education agency, should provide more funds for technology,

Ifyou're going to give a mandate for completion of a standard that teachers as
well as students should uphold, it is also necessary for you to have the resources
provided in those school systems where it is lacking.

—Teacher, Region 3

l

REPORT TO THE COMMONWEALTH OF VIRGINIA 78




e
In addition to asserting the need for more technology funding from the State,
focus group participants emphasized the importance of sustained funding.
While most participants felt that the state had done an adequate job of helping
schools acquire technology, they feared funds would be cut off before schools
were fully equipped or teachers provided with opportunities to leam meaningful
ways of integrating technology in the leaming environment. As one focus group

participant wrote, “Just providing funds for one year doesn't satisfy keeping
current with the technology.”

Priorities for State Funding

The need for funding for staff development was strongly asserted in the focus
groups and site visits. Although focus group participants thought that the State’s
plan for providing technology and related equipment to schools was on the right
track, they stated that the training of teachers in using the technology was
severely under-funded:

The instructional specialist indicated that the district receives approximately
$100,000 each year for technology from the state but that only §5,000 of that
could be used for training teachers. Said the division’s instructional specialist:
“You can’t train 2,000 teachers with $5,000.” She went on to estimate that about
one-half of the equipment in schools went unused because teachers didn’t know
how to use it.

—Facilitator Notes: Region 1

Several focus group members suggested that the state should put more money
into teacher training, perhaps even before it funded more equipment. While
teachers reported participating in several different types of professional
development, including conferences, classes at community colleges, classes
provided by the division and by the State, and training by vendors, the
consensus was that technology training was best done locally, on an as-
needed basis:

If the state would providé the funds for in-service training on technology, then
each division could determine its own way to make it successful.

—Media Specialist, Region 5

Survey results support the focus group and site visit finding that educators
believe that technology-related staff development should be one of the State’s
highest priorities for additional funding.
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Figure 16. Top Three Priorities for Additional Technology Funding
(Principal Survey)

Staff dev. operate‘technology R

Hire support staff

Buying hardware

Replace hardware/software |
Buying software

Upgrading infrastructure

Telecommunications | ei:
Building preparation |
Planning technology use |

Supplies

0% 10% 20% 30% 40% 50%
Percent checking 1st, 2nd, or 3rd priority

There were no significant differences in survey results between groups
regarding training staff for technology; one-half of all principals gave training a
high priority. Urban principals were most likely to give importance to
professional development for effective use (63 percent urban, 47 percent
suburban, 38 percent rural).

According to survey results, hiring technology support staff was a higher priority
with suburban schools, perhaps because they are further along in adoption or
are more likely to afford it (34 percent urban, 57 percent suburban, 44 percent
rural). Elementary school principals gave a higher priority to hiring staff for
technological support than did secondary principals (51 percent elementary, 39
percent middle, 46 percent secondary). As mentioned below, elementary
school teachers rate themselves as having fewer computer skills than do their
secondary school counterparts.

Another difference between groups in these responses is related to hardware
purchases. A few more urban school principals (54 percent) gave hardware
purchases a high priority for any possible spending than did principals in
suburban (44 percent) or rural (45 percent) schools.
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Most, but not all, of the school buildings in the State, in terms of basic systems
such as power, ventilation, and security, are apparently adequate for
technology setups. An average of 14 percent of principals at any grade level
indicated that their buildings needed basic improvements. The buildings that do
need basic systems updating are mostly urban (23 percent), followed by rural
(16 percent), and suburban (8 percent).

Updating buildings for technology with wiring, lighting and installing networks is
a priority for many schools in the state. Such changes in the infrastructure of
the building are much more in demand for inner-city schools (39 percent gave
these changes a high priority) than they are for rural schools (25 percent) or, as
would be expected, for suburban schools (17 percent). There is little difference
between grade levels regarding the priority for wiring and other upgrades—
about one in four gave such changes a high priority regardless of grade level
(26 percent to 22 percent). :

R B |

Telecommunications are a budgeting priority for only 15 percent of all
principals. They were more often mentioned as a spending priority by rural
school principals than they were by either urban or suburban school principals
(22 percent rural, 15 percent urban, nine percent suburban). Priority rankings
were similar between grade levels. As discussed below, only half of the schools
have telecommunications available to them.

L

Leadership and Systems Thinking

In many of the schools visited, strong school and division leadership was
identified as critical to the effective implementation and use of technology.
Having “champions” at the division level (e.g., superintendents, technology
coordinators, technical support staff) and school level (e.g., on-site technology
directors, teachers, media specialists, principals) was seen as vital to the
successful use of technology for instruction. In one school, teachers spoke of
the foresight of the principal and his leadership in transitioning the school into
the technology magnet. One teacher stated, “He empowered the teachers and
got their input...he formed the technology committee and started the first
training...”

A site visit case example of an elementary school where strong leadership
made a difference follows:

“Nine years ago in this rural district, there was only a handful of Radio Shack
TRS 80s and a few Commodores in all the schools put together. Now, with the
assistance of state and district funding, the elementary school brought Intemet
access to both the school computer lab and to almost every classroom.
Students begin using computers for reading instruction in kindergarten. Older
students exchange e-mail correspondence with students at a school in
Australia. Teachers began using computers to track attendance five years ago;
for the past two years they have used computers for grade reporting.

l/
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The school leadership believes in infusing technology into all aspects of the
school environment, and the district has a strong commitment to staff
development and training. It has increased teacher training in the use of
technology, especially over the last three years. Technology coordinators are
extraordinary in their ability to acquire old hardware and upgrade it for the
schools in the district.

For all these reasons, a small rural school in Virginia is rapidly moving into the 21st
century. The school obviously benefits from visionary leadership by the superintendent,
district office, technology coordinators, lab personnel and the principal.

—Site-visit technical report
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Community Connections

Is the school community relationship one of trust and respect, and
is this translating in mutually beneficial, sustainable partnerships in
the area of learmning technology?

Schools have great needs due to the expense of technology, especially in
comparison to the educational materials of yesteryear. Schools and
communities can work independently of each other in building their technology
bases—and often do—but this can change if schools begin to see themselves
as “community centers.” Citizens of all ages understand that technology is
important and want children to be educated for the workplace and leadership
roles of tomorrow. Some parents and other citizens would like to be involved in
policy decisions in their local schools, including those regarding technology.
Companies have offered equipment and supplies; citizens have volunteered to
teach, tutor, and help with equipment. On the receiving end, some adults want
technology training for themselves and access to equipment that is convenient
and inexpensive, both of which the schools can offer.

Technology can also create connections by making communication between
communities and schools easier, in the form of e-mail and on-line access.
Technology provides incentives for more involvement, as both schools and
communities need and vie for limited resources.

RESULTS

Virginia is in the very early stages of change in their school-community
relationships, having interest in—but minimal links with—the local community
regarding educational technology. There is evidence of a few schools looking
beyond the walls of their buildings to resources in the community—for funding,
equipment, software, materials, and personnel with the skills and willingness to
be involved in the schools. In some districts, the local community approved
special bond issues or tax levies, which provided a dramatic infusion of funds to
schools to support technology purchases.

In one case, teachers and students were able to access the computer lab
facilities of the local university. In another, researchers discovered a program
for which the initiative came from the business community in the form of
increased support for technological training in the schools.

g

Focus group participants discussed the need for effective networks that could
connect communities to the schools as a resource. Such networking would
provide professional communication among educators just as other industries
have, and most important, eliminate the “information deficit” for students living
in remote or resource-poor areas.
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Commitment
We did not find, through the data collection, an overall commitment to

establishing the kinds of connections described above.

Despite the mutual needs of schools and communities, developing a strong
relationship between the two requires a lot of effort. A significant finding by the
researchers was that most principals—58 percent—said that their communities
did play a role in planning for the school's technology program.

Most evidence of community involvement came from people who were already
involved in schools, however. Site-visit researchers found Parent-Teacher
Associations to be the most common community relationship. Links with local
businesses, city govemments, universities and other institutions were much
less common.

Elementary and suburban schools had the most parental involvement. Whether
using the rating of “very involved” or “moderately involved”, elementary schools’
numbers show significantly more involvement from parent, teacher, or student
organizations than do secondary schools or middle schools.

Parental involvement in suburban schools seems to be related to economics.
Parents who had higher degrees and more success in school themselves are
more prepared and more likely to find a place for themselves in the schools.

High schools tend to have the lowest parental involvement, but gamer support
from other sectors. Local post-secondary institutions are noticeably more
involved in secondary schools than they are in middle schools or in elementary
schools (Table 17). They are also more involved in schools located in urban
and rural areas.

Few schools stated that business groups were “very involved”. The average for
all grade levels was 12 percent. But secondary schools were more likely to
have higher rates of “moderate involvement” than elementary and middle
schools (moderate involvement: 35 percent elementary, 34 percent middle, 46
percent secondary). Principals were generally more positive in their ratings of
parental involvement than teachers.
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. Table 17. Involvement of Community Groups in Technology Use by
l School Level
G Total .
roups State Level of School School Community Type
l Elem. | Mid. | Sec. | Urban | Suburb | Rural
Principals
- Parent,
l teacher, or
student
organizations | 65% 72% 65% 44% 61% 73% 58%
Business
groups 36% 33% 38% 46% 35% 35% 38%
Local post-
secondary
institutions 23% 18% 25% 41% 18% 16% 35%
Teachers
Parent,
teacher, or
student
organizations | 64% 65% 49% 45% 49% 65% 49%
Business
groups 35% 35% 34% 46% 35% 41% 36%
Local post-
secondary
institutions 22% 16% 28% 42% 21% 26% 33%
~ Collaboration.

We asked principals to report- what role their communities played in shaping
their schools’ vision for technology. There were no differences between grade
in these reports, the communities were involved in all of them alike. Suburban
schools were a little more likely to report community involvement (65 percent)
than urban (52 percent) or rural (54 percent). One-third of the principals (33
percent) said that the community’s part was minor, and only nine percent said
that the community had no involvement.

The schools surveyed were not very likely to see themselves on the giving end,
i.e. contributing either technology resources or services to their communities.
There were no differences between locations for this issue. However,
secondary schools were nearly twice as likely to say they donated to the
communities as the elementary schools.
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Figure 17. The Extent to Which Schools Offer Their Communities Technology-
based Resources and Services.
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Technology Capacity

Are there adequate technology, networks, electronic resources
and support to meet the education system’s leaming goals?

There are many components to the successful use of technology in education. Key
staff members must sign on, faculty and staff acquire appropriate training, and
technology use must be woven into the entire curriculum. These are issues
already discussed in this report. But these preparations can be for naught if the
hardware capacity to use technology is not established. This includes having
buildings that are technology ready, (e.g., available space, adequate power,
available Internet wiring), hardware and software which is accessible to
teachers, and technical support staff-

At one middle school visited, five years ago there were only six computers in
the whole school; today there are 155 and they are used daily in instruction. In
social studies, for example, students create Web pages and use Hyperstudio to
create projects. Similarly, at one high school, five years ago there were only 75
computers that were not solely dedicated to business classes; now, the
corresponding figure is 350. Some classrooms are equipped with five
computers, there are several computer labs, and all of the computers have
Intemet access.

' But although the number of computers in some schools is high, many schools
l visited had as few as one computer in each classroom. Teachers commented
that this shortfall limits the extent to which computers can be appropriately

integrated into instruction.

One site visit to a wealthy, suburban middle school revealed that there were
several computers, but virtually none available for classroom instruction. They
were clustered in labs and teachers had to schedule time for students to use
them.

Focus group participants generally agreed that there was a substantial amount
of technology available in schools, but the essentials to its use, such as training
and technical assistance, were not there yet. They suggested a wish list for the
“ideal” technology program:

Depending on its size and needs, the school would have from one to three full-
time support personnel provided by the state: one instructional technology
specialist to assist teachers in integrating technology; one network engineer to
keep LAN and WAN networks functioning and to make sure every classroom had
working access to the Internet; and one technical person to troubleshoot and
maintain equipment. Each teacher would have a laptop provided by the state, and
would have to show proficiency and use. Other technologies.such as TVs and
VCRs would be readily available in every classroom.

—Facilitator Notes, Region 3
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Installed base.

Principals surveyed were asked to rate how suitable their buildings were for the
installation of appropriate instructional technology (e.g., space for computers,
ease of wiring, lighting, ventilation, security). Sixty-one percent of principals
rated their schools as suitable; 39 percent rated them “somewhat suitable” or
“not suitable”. Not surprising, more suburban (68 percent) than rural (57
percent) principals rated their schools as suitable. As on many other measures,
suburban schools appear to have more adequately funded and implemented
technology programs.

From here, principals were asked how capable their schools were of receiving
and/or transmitting live or delayed instruction from a distance. Nearly two-thirds
(63 percent) reported one-way video and audio capabilities (cable television,
satellite dish). Fewer than one-in-five reported capabilities for Intemet-based

distance leaming. Nearly 40 percent reported that no distance leaming was
used in their school.

Figure 18. Percent of Distance Leaming Technologies in Schools (Principal Survey)
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Principals and teachers were asked what percent of classrooms and other
instructional rooms used telephones, computers connected to the Intemet, and
TV monitors with cable or antenna feeds (Figure 19). Television connections
were the most prevalent. Far fewer classrooms had telephones available than
had Intemet access.
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Figure 19. Percent of Classrooms with Telephones, Intermet Connections, and
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The survey of principals revealed substantial differences between urban,
suburban and rural schools’ connections to the Intemet. Suburban principals
reported about three-fourths of their classrooms (75 percent) and other
instructional rooms (73 percent) were connected to the Intemet. Urban and
rural principals reported 36 and 46 percent, respectively, for classrooms; 48
and 52 percent for other instructional rooms.

Reports from the site visits revealed a range of Intemet access in schools. For
example, one rural elementary school serving a high-poverty population has
Intemet access in nearly every classroom. Other schools have almost no
access, such as a suburban high school serving over 1800 students in which
students have access to only three computers with Intemet connections.

Connectivity of workstations.

Principals and teachers were asked to list the number of computers in various
locations of their buildings (classrooms, computer labs, media centers, and
administrative/counseling offices). They were also asked how many of these
computers were connected to the Intemet, either by modem or high-speed
network.

On average, principals reported that half the computers in their schools were
connected to the Intemet; teachers reported that half of the computers in their
classrooms were connected. Computers in media centers and administrative
and counseling offices were far more likely to be connected to the Intemet
(about 90 percent) than those in classrooms.

Based on the above numbers and the availability of computers, researchers
calculated the number of students per computer in each area of the school.
Virginia schools have an average of 12.5 students per modem computer. A
modem computer was defined as a PC 486 or Mac LCIII or better. These are
computers capable of running up-to-date applications for leaming and teaching.
For this reason, state and division goals for providing access to computers
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might more usefully be stated in terms of the ratio of students to modem
computers, and not just students to any type of computer.

There are about 11 students per multimedia computer or computer connected
to a local area network within the school. For every computer capable of
accessing the Intemet there is an average of ten students in school who have
access to it. When all types of computers are considered—modem, early-
generation PC and Apple—there are about five students per computer.

The most accessible location for computers in Commonwealth schools is in the
classroom. The average number of classroom computers as reported by
teachers was 4.1 machines per room. Fifty-five percent of teachers said they
had access at school to a computer in the classroom or office at school.

Table 18. Mean Number of Students per Computer by Location (Principal

Survey)
Mean Number of Students per Computer
Type of Computer All School

Computer Lab Class Media Center Areas
Modem Computer (PC—486 or
better or Mac—LCll or better) 201 13.8 68.8 125
Multimedia Computer ,

30.3 20.2 105.4 10.9

Computer connected to a Local
Area Network 29.0 204 96.9 10.7
Computer connected to the
Intemet by modem or high speed
line 30.0 19.1 562 . 9.7
Total of all instructional computers 15.2 10.0 553 54

Concentrations of computers were also revealed by the survey results:

¢ Elementary schools tend to have a greater percentage of computers
located in classrooms while middle and secondary schools have them in
computer labs;

e In elementary schools over one-half (59 percent) of the computers are in
classrooms and less than one-third (29 percent) of the computers are in

labs;

« In middle schools the ratios are nearly even (45 percent class, 44 percent
lab); and

e About one-tenth of all computers (12 percent elementary, 11 percent
middle, 12 percent secondary) are in the media center.

e Also, elementary schools tended to have fewer computers connected to
local area networks (46 percent elementary, 52 percent middle, 65 percent
secondary) and lower connection rates to the Intemet than the higher
grades (24 percent median elementary, 42 percent median middle, 30
percent median secondary).
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Availability of additional equipment.

Availability of additional technology equipment was surveyed. Equipment
available in more than one-half of the schools included color or laser printers
(90 percent principals, 79 percent teachers), scanners/digitizers (80 percent
principals, 58 percent teachers), video cameras, editing suite (79 percent
principals, 62 percent teachers), and digital cameras (74 percent principals, 48
percent teachers).

Site visits revealed further kinds of technologies available to students, including
satellite receivers, distance leaming stations, Channel One, telephones in each
classroom, large-screen TV-monitor combinations, LCD panel displays,
computer projectors, laser disc players, graphing calculators, etc. Suburban
schools tended to have greater quantities of additional technology equipment
than either rural schools or urban schools. Scanner/digitizers, for example,
were more available in suburban schools than urban or rural (87 percent
suburban, 76 percent urban, 74 percent rural.)

For level of school, a consistent pattern emerged. Equipment was significantly
more available to the middle and secondary schools surveyed than the
elementary schools. Given the advanced nature of much of this equipment, this
finding is not surprising.

We asked teachers how well defined the procedure is in their school for
accessing media center or computer lab equipment. Almost all said it was very
well defined (54 percent) or moderately well defined (37 percent). We also
asked teachers how easy it is, in general, to access the technology they need
in their schools. Teachers were somewhat less positive in answering this
question, with nearly one in five (22 percent) saying it was “difficult’ or “very
difficult” (Figure 20).

Figure 20. Teacher Ratings of How Easy it is to Access Technology in Their
Schools
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Technical support.

One of the biggest challenges to the successful use of technology in Virginia
schools is the lack of technical support. General consensus was that there is
inadequate support to provide timely expert troubleshooting, technical
assistance, ongoing maintenance, operations and upgrades. For example,
while many of the schools represented in the focus groups had computer labs,
few had staff available to assist teachers and students on a daily basis.
Consequently, the labs were under-used by teachers who had limited computer
skills. As one library specialist indicated, “Two to three weeks is too long to wait
(for technical assistance)!”

Site visits revealed similar findings. As one librarian in a poor rural school
commented, “We lost our school technology specialist last year and it wasn't
until March that another person was hired.”

Principals were asked several items about the technical support available to
teachers. For an overall picture, 56 percent reported having a staff member
who provided at least 8 hours a weeks to supporting teachers’ use of
instructional technology. Teachers in the focus groups indicated that this
amount of time was not sufficient,

It’s a time problem. No amount of money will provide you with the time you need
to do it. Plus, I'm not always available—often I'm in my own classroom when
other teachers need me. We need a full-time computer educator, not just a
hardware repairman

—Teacher and Technology Rep., Region 4

Stark but predictable differences emerged across both location of school and
level of school. For location, significantly more suburban principals than both
urban and rural reported having a staff member who provided technical support
(71 percent suburban, 55 percent urban, and 38 percent rural.) For level of
school, significantly fewer elementary school principals than both middie and
secondary school principals reported having technical support in their school
(55 percent elementary, 66 percent middle, 62 percent secondary).

We also asked principals about the availability of division-level support
specialists for hardware, software, and network problems. The highest level of
support was for hardware and networking and somewhat less for software use.
As seen before, significantly more suburban and urban principals reported
receiving all kinds of division support than rural. On this question, urban schools
did not differ significantly from suburban schools.
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Table 19. Sources of Technical Support (Principal Survey)

Percent Checking Each Option
Source of Support Hardware Notwork p e
Division-level specialist 88% 84% 75%
School-level support specialist 57% 50% 60%
Technical help-desk 39% 37% 33%
Online e-mail or Web-based support 34% 37% 32%
Online end-user training 11% 13% 14%

When teachers were asked how long it typically took to get assistance when
technology broke down in their classroom, about one-quarter (27 percent) said
one day or less and another one-quarter (28 percent) said one to two days. As
with other resource-intensive technology issues, suburban schools were more
likely to report faster levels of technology assistance than rural schools, and to
a lesser degree urban schools, as indicated in Figure 21.

Figure 21. Teacher Ratings of How Long it Takes to Get Technical Support
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The outcome of the focus-group sessions was the following recommendations
to the state regarding Technology Capacity.

« “Remember that not all school districts are the same size, have the same
resources available, or are in need of the same technology. | think all
schools are trying to meet the technology standards addressed by the
Commonwealth with a limited amount of dollars.”

e “Provide ongoing long-term funding for schools for training, maintaining,
and upgrading technology. The funding should be in the form of price
reductions for the newest technology available. The price reductions
should be available for instructional personnel as well. The funding for
training could be available in the form of simple and clear renewable

grants.”
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e “When providing support to school districts and divisions, please consider
all aspects of its intended purpose. Purchasing hardware and software
needs to be supported by a human infrastructure of technical assistance,
repair and training.”

REPORT TO THE COMMONWEALTH OF VIRGINIA 94

38



7 Accountability :

I's there agreement on what success with technology looks like?
Are there measures in place to track progress and report results?

In order to effectively address the issue of accountability, the education system
must first agree about what success with technology looks like. What are the
outcomes that should be measured? Once these outcomes are identified, the
system must develop measures fo track progress and report results. At the
same time, it is fair to say that measuring the benefits of technology, especially
in regards to student achievement, is a difficult undertaking that challenges
every state and school district.

Deliverables and benchmarks.

At the beginning of any program, desired outcomes should be outlined that
include student development in several dimensions, including skills and
attitudes. Through this process, outcomes become an integral part of the

l planning, development, implementation and evaluation of a program.

Focus group and site-visit reports indicate that the computer/technology
Standards of Leaming (SOLs) and the technology standards for instructional
personnel are viewed by educators as the primary technology benchmarks that
are employed statewide.

Site-visit reports indicate that technology standards for instructional personnel
are widely accepted by educators. Principals and teachers seem to believe that
these standards are “here to stay” and make sense. Many teachers are
participating in professional development to leam more about technology,
sometimes with the support of their school division. For example, one division is
focusing this year on helping teachers meet Standards 1, 2, and 8.

In terms of the computerftechnology SOLs for students, site-visit and focus-~
group data indicate mixed opinions among educators. Many principals and
teachers accept the standards as reasonable, although some believe the
standards may be set too high. The biggest concem, evident at a number of
sites visited, appears to be that schools will be held accountable for student
competencies that the schools are not in a good position to teach. In one poor,
agricultural county, for example, there has not yet been much, if any, emphasis
on teaching students to .use spreadsheets or to design Web pages. The
schools currently lack hardware and software that would enable them to teach
these skills.

In the focus groups, many teachers felt they were being held accountable for
the technology SOLs when they often (a) did not have the resources to teach
them and (b) did not know the content of the state tests. While most
participants were supportive of the technology SOLs, there was concem about
the lack of integration with the other academic areas and the fact they are
tested at only the 5th and 8th grade levels. There was consensus among many
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N
of the participants that much of the responsibility for teaching the skills and
knowledge required by the state tends to fall on the shoulders of the 5th and
8th grade teachers. Simply put, they felt all of the content could not be covered
in these grades alone. Teachers expressed a need for a clear and systematic
plan that specifies the scope and sequence of what to teach at each grade
level. (Note that these criticisms and suggested solutions were not limited to the

technology standards, but rather applied to all content areas covered by the
SOLs).

Another criticism of the technology SOLs identified in the focus groups was that
the test be used to measure students’ technological competencies emphasized
technical vocabulary (“bits and bytes”) at the expense of relevant technical
skills. Some participants also questioned the appropriateness of using a paper-
and-pencil test for assessing the technology SOLs. Additionally, the educators
questioned the fact that the technology standards end at the eighth grade;
educators were concemed that in the absence of technology-related standards,
high school students would not continue to leam necessary technology
competencies.

As previously mentioned, the overall consensus in focus groups was that
educators need time to leam to integrate technology; to understand how and
when to use technology; to become technology literate; and to explore and
develop a leaming environment that integrates technology in meaningful ways
before they can be held accountable for student technology outcomes.

Data Collection and Communication with Stakeholders

Along with its usefulness in program design and development, accountability is
naturally expected after big outlays of financial support. Funding agencies want
to know what they got in retum for their investment; other audiences also want
to know what was gained from expended effort and opportunity costs. In the
case of funding technology in the schools, accountability has been addressed
in the past through providing lists of equipment, software, supplies, and
numbers of hookups to the Intemet and local area networks.

However, in the ‘90s and beyond, investors—in the form of the public and state
agencies—want to look beyond the purchases to the end-result of their
investment. They want to know the difference such investments have made in
the activites and experiences of students, and the technological training
students have acquired in the process. Study results indicate that in Virginia
(and the vast majority, if not all, of the other states), valid and ongoing means
for assessing these types of outcomes throughout the state education system
have not been developed or implemented.

In this study, most of the principals said that their schools or divisions provided
a great deal of information to the local school board or community regarding the
status of technology. Most principals (87 percent) said that their schools or
divisions gave inventory information regarding computer facilities and capacity.
A large majority (80 percent) said that they gave qualitative information in the
form of reports on program innovations, progress, and problems. There were
no meaningful differences on these issues based on locale or grade level.
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Student outcome or cost-related information was less often cited as being
available to school boards or the public. This may reflect the fact that such
information is not always required; the collection of this type of data also takes
more effort, expertise, and time to assemble. Still, about one-half of the
principals (55 percent) said that they have given information regarding student
outcomes associated with technology to local school boards and communities.
Fewer principals (41 percent) said that they have provided cost-benefit
information. Other parts of this study indicate, however, that these principals’
answers most likely refer to what constitutes the first steps of a cost-benefit
analysis rather than a true cost-benefit analysis.

Figure 22. Type of Technology Use Information Reported to Local Board and
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While many principals said that they had given their school boards and/or
communities information regarding technology access and use in their schools,
most of them did not receive useful feedback as a result. Not quite one in four
(23 percent) said that they had received “a great deal’ of feedback which could
be incorporated into their schools’ technology plans. One-third of them did say
that they were given “some” feedback, and one in four (27 percent) said that
they had received little or no such feedback. This data revealed no differences
between groups in terms of metropolitan status or grade level.

We asked teachers about their reporting of technology-related information to
parents. Most teachers said that they gave parents examples of student
computer work (71 percent) and descriptions of projects that used technology
(67 percent). Fewer teachers explained the role that technology plays in their
classrooms (46 percent) or a list of classroom goals for technology use (45
percent). It is interesting that fewer than half of the teachers (41 percent) gave
parents some kind of progress report regarding student skills and use of
technology. Itis apparently not part of a routine report, at least not statewide.
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Figure 23. Type of Technology Use Information Reported to Parents
(Teacher Survey)
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Data-driven decision making

Accountability encourages awareness of program development and the
process by which a program is implemented. When outcomes are not as
impressive as had been hoped, knowing where and why things went wrong can
help guide program reform. When outcomes imply that a program has been
successful, there are many reasons to want to know what made a difference: to
replicate the success in other programs; to continue support of the pieces that
made a difference; to confim that yes; indeed, the efforts expended were
justifiable and worthwhile. In either case, knowledge of significant bariers to
success is an important part of planning program adjustments or implementing
other programs altogether.

In terms of technology, the barriers noted as being “significant’ by Virginia
principals are primarily financial. (Indeed, even bargain technology is far more
expensive than the educational materials of yesteryear.) The costs of hardware
are significant, and half of the teachers (53 percent) said that having too few
computers available for students is a major problem for them. Fewer, but still
many, teachers (42 percent) said that they themselves need more computer
availability for their own tasks. The costs of upgrades, building preparation, and
maintenance have had an impact on 40 percent to 50 percent of the principals
and teachers.
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Tangentially connected with money is lack of time for training teachers to use
computers and technology (40 percent principals, 39 percent teachers).
Elementary schools have a more difficult time finding time to train staff, but this
is not surprising, since, among other things, they have a greater need for
training and less negotiable time during the day. Almost half of the teachers (46
percent) also said that lack of time to prepare instructional materials for
technology is a problem.
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Figure 24. School-Level Barriers to Increased Use of Educational Technologies
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" As discussed previously, focus group discussions and site visit reports
emphasized that teachers and principals feel strongly that Virginia's public
schools need more funding for technology. However, the focus groups and site
visits placed greater emphasis upon the lack of funding for technology-related
staff development than one might expect based upon survey results. In fact,
some focus group participants felt strongly that funding for additional hardware
purchases would not be worthwhile until teachers gained the competencies that
would be required to use the hardware.

REPORT TO THE COMMONWEALTH OF VIRGINIA 100

104



When we analyzed survey data by subgroup, suburban principals were less
likely to mention financial concems across the board, no doubt because of their
greater tax base. Rural principals were less likely to say that teacher training or
providing support staff for technology was a significant barrier. This may
indicate, when considered in light of other responses on the survey, that rural
schools have been slower getting started with technology so they are not far
enough along into the process for as many principals to realize a need for such
support.

Most respondents did not say that lack of support from any segment of their
community—teachers, administrators, board members, or community
members—holds them back. One out of every five respondents indicated that
the lack of textbooks integrated with technology is a big problem; elementary
principals were especially likely to note the problem (21 percent elementary, 13
percent middle, 14 percent secondary). This is a reflection of the fact that
elementary grades have fewer technological materials—especially curriculum
materials—available to them, especially on lower reading levels.
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Methodology

Survey of School Principals or Designees and School Teachers

The RFP laid out specific steps and tasks to be undertaken in developing, fielding, and analyzing
survey data from school principals (or designees) and school teachers across Virginia. The

following tasks were completed:

+ Development of a survey plan to meet study goals for a written survey of school principals or

I principal designees and school teachers.

The initial study task was to write an instrument plan specifying which issues were to be
addressed in the surveys as well as what information principals and teachers were to be asked
to provide for each issue. The survey plan explicitly identified how the questions principals and
teachers were asked provided the information request in the RFP for Component 1, Section A,
Points one through nine:

Extent of student and teacher use of technology for instruction;

Student technology-related outcomes;

Availability of technology for instructional use;

Availability of technical support;

Inclusion of technology in the curriculum;

Teachers preparation and professional development to use technology;
Barriers to greater availability and use of technology for instruction;

Adequacy of technology funding; and

© ©® N O O H 0N

School leadership support for effective technology use.

¢ Development of draft and final survey forms from current literature and from discussions with
Virginia DOE personnel and their designees.

' Consortium evaluators met with Virginia Department of Education (DOE) personnel and their
designees both in person and by other means, to review preliminary survey plans (described ‘
above) and to draft survey instruments. The purpose of these interactions: to identify specific
l recommendations for survey items or issues to emphasize. Draft copies of the principal and
teacher survey forms were delivered for review to the Virginia DOE. (Samples of the survey
instruments and cover letters can be found in Appendix E.)
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Pilot test of the surveys

Consortium evaluators conducted a pilot test of the draft survey instruments with a sample of
Virginia principals and teachers. The pilot test focused primarily on issues of completeness, clarity,
and absence of bias in wording. The evaluators asked principals and teachers to complete the
surveys, then in follow-up telephone interviews, to discuss how meaningful, clear, complete, and
unbiased they felt individual items and the overall survey were. A total of 20 principals and teachers
participated in the pilot test, with about even numbers from elementary and secondary level
schools.

Surveyed school principals or designees in all public schools in the Commonwealth
of Virginia, as well as a statistically validated random sample of school teachers

Principal Survey. The study’s scope specified that a census be taken of all 1,880 public school
principals regarding their schools’ use of technology for instruction. To begin this, we designated
Commonwealth schools according to region of the state (urban, suburban or ruraly and according
to type of school (elementary, middle, secondary or other). Table 20 below shows the distribution
of Virginia schools by these categories. "Other" schools included alternative (N = 60); combined (N
= 48); special education (N = 36); and vocational (N = 38).

Table 20. Number of Virginia Public Schools Available to Survey

Urban Suburban Rural Total

Elementary 308 490 349 1,147
Middle 78 117 81 276
Secondary | 56 97 122 275
Other 47 68 67 182
Total 489 772 619 1,880

Initially, the proposed survey design specified that we use a multi-phase sampling design to survey
the schools. First we planned to sample some 600 schools for intensive recruitment and follow-up
activities, then do less-intensive follow-up activities with the remainder of the 1,880 schools. And

that is how we began.

However, we obtained an exceptionally high response rate (87 percent) from both the intensive
and general survey groups of principals, so we decided to treat responses to both samples of
schools as one group. The study design also allowed for telephone interviews with non-responding
principals, but the very high response rate made this step unnecessary.

Teacher Survey. The RFP specified that a statistically valid random sample survey of school
teachers be conducted to: (a) represent teachers throughout the state; and (b) allow comparisons
of teacher responses from different levels (elementary, middle, and secondary) and locations
(rural, suburban, and urban). For middle and secondary school levels, a comparison of
mathematics, science, history, and English content areas was to be included. Our sampling
strategy accomplished this goal by surveying teachers from a stratified random sample of 300
schools. Of the 300 schools surveyed in this study, 91 percent (273 schools) had all or almost all of
the teachers retumn surveys.
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Table 21. Stratified Sample of Schools Used in Teacher Survey

Urban Suburban Rural Total

Elementary 25 38 31 94
Middle 32 41 34 107
Secondary 30 36 29 101
Total 93 115 94 302

Table 22. Rate by School for Teacher Surveys CompletedRetumed

Urban Suburban Rural Total

Elementary 88% 89% 94% 90%
Middle 88% 93% 97% 93%
Secondary 83% 89% 93% 88%
Total 86% 90% 95% 90%

At the elementary grade level, three teachers were selected from each school for the survey. We
stratified the teachers into three groups of grade levels taught (K-2, 34, 5-6), and asked the
principals to randomly select those to participate in the survey. (See proposal for a description of
the procedure principals used to select teachers.) If a school served grades other than K-6, then
we made adjustments in identifying which teachers to survey. By following this plan, a total of 300
elementary grade teachers were to be surveyed.

At the middle and secondary levels, we selected five teachers from each school for the survey. We
had principals randomly select teachers from strata defined by what topics they primarily teach:
mathematics, science, history, English or other. By following this plan, a total of 535 middle-school
and 505 secondary-school teachers were to be surveyed—100 teachers from each of the five
topic areas above, representing all middle-school and secondary-school levels.

As with the school-level principal surveys, the teacher surveys came back to us at a very high
response rate. We had an overall retum rate of 86 percent, the highest retum coming from middle-
school teachers (92 percent) and the lowest coming from elementary-school teachers (75 percent).
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Table 23. Stratified Sample Plan for Teacher Survey

Number by
Subject Subject Total
Elementary —_ — 282
Math 107
Science 107
Middle History 107 535
English 107
Other 107
Math 101
Science 101
Secondary History 101 505
English 101
Other 101
Total 1,322

Table 24. TeacherLevel Response Rates for Teacher Survey

Percent
Percent School | Response
Subject Subject Type Count -
Elementary — — 88% 255
Math 84%
Science 93%
Middle | History 81% 86% 461
English 85%
Other 87% '
Math 77%
Science 72%
Secondary | History 81% 80% 405
English 78%
Other 92%
Total 85% 1,121
Data analysis of survey results

Weighting of School Data. While there was no difference in response rate based upon the
methods used to recruit and follow-up on school surveys, there were small differences in response
rates based on other school characteristics. Table 24 shows response rates across regions of the
state and across type of school.

Urban schools tended to have a five percent to six percent lower response rate than suburban and
rural schools; we judged this to be only a small difference. We also saw an eight to nine percent
lower response rate from “other” schools, compared to elementary, middle, and secondary
schools.
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Table 25. School-Survey Response Rates by Location and Type

Urban Suburban Rural Total

Elementary 84% 89% 91% 88%
Middle 83% 86% 90% 87%
Secondary 80% 89% 89% 87%
Other 77% 78% 81% 79%
Total 83% 88% 89% 87%

We weighted the school-survey retums to adjust for the small response bias observed for school
location and for type of school. This weighting would tend to remove any effect of the non-
response bias, assuming that non-response did not relate to the content of the survey.

We computed the weight applied to each case by dividing the population count for a given
subgroup by the actual number of surveys retumed for that subgroup. For example, the subgroup
of urban/other schools has a population count of 47 schools. A total of 36 of these schools retumed

surveys.

Dividing 47 by 36 results in a survey weight for these schools of 1.306. In the analysis, each of the
urban/other surveys will count as being equal to about one-and-one-third surveys. On the other
hand, rural/elementary surveys have a weight of about one-and-one-tenth surveys per response

(349 /316 = 1.104).

When looking for response bias, we must ask if responding and non-responding schools differ on
critical attributes. For this survey, use of technology in the schools would be a critical attribute. If
non-responding schools differed in technology use from responding schools, then the survey
results might be biased by not including data from non-responding schools.

If the groups did not differ on these variables, it would suggest no bias in the survey results. An
analysis of the survey retums for this study showed no significant difference between responding
and non-responding schools on a number of critical variables, including:
e Average number of students per computer in the:
Classroom; Market Data Retrieval; F (1, 674) = .021, p= .884
Lab; Market Data Retrieval; E (1, 664) = .525, p = .469
Library; Market Data Retrieval; F (1, 803) =.009, p = .924

e Percent minority student enroliment, 1998; VDOE;
F(1,1784)=3.179,p=.075

e Percent free school lunch, 1995; Common Core of Data;
F(1,1791)=.045, p=.831

Figure 25 below shows the distribution of students per computer for the entire school—including
classrooms, labs, libraries and other instructional locations—for both responding schools and non-
responding schools. This shows how similar responding and non-responding schools are on
computer availability, again indicating no bias in the survey due to non-response.
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Figure 25. Distribution of Number of Students per Computer for Responding and
Non-Responding Schools
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Weighting of Teacher Data. The teacher-sampling plan called for equal sample sizes for
schools at the elementary, middle, and secondary levels, and for rural, suburban, and urban areas.
This strategy gives greater precision in making comparisons between these groups. However, it
also leads to over sampling of teachers in some strata and under sampling in other strata.

Over and under sampling can be adjusted for by sampling weights. Following a similar logic as
used with school-level sampling weights just described, we weighed the teacher surveys to
account for both disproportionate sampling in the original design and for non-response differences.
These weights will allow us to estimate how all teachers in Virginia would answer the surveys had
they been polled. ‘

Disaggregating by Region, School Type, and Other Factors. We present the findings
from the principal survey by: region of the state as defined by the eight regional study groups; level
of school (elementary, middle, and secondary); location (rural, suburban, and urban), and, for
middle and secondary levels, the content areas of mathematics, science, history, and English.

We present the findings from the teacher survey by level of school (elementary, middle, and
secondary); by location (rural, suburban, and urban); and, for middle and secondary levels, by the
content areas of mathematics, science, history, and English. Where appropriate to facilitate
understanding, the presentation of results includes graphic representations.

Comparison of Principal and Teacher Surveys. The sampling of principal and teacher
surveys from the same schools made it possible to directly compare answers given by both
groups. This allowed for stronger cross-triangulation of findings from one group with the other. It
also made it possible to examine with more validity the impact of various issues at both the teacher
and principal levels.
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Case-Study Methodology

The Virginia Department of Education’s RFP for this study specified the number of schools to be
visited (48), the major research questions, and a number of other parameters needed to design the
case-study component of the study. Based on several factors—the RFP, the Milken/NCREL/SRI
consortium’s decision to use the Milken Exchange's Seven Dimensions as a framework for the
study, and such issues as practical constraints, including time limitations—we took four steps to
gather and analyze the site-visit data.

The steps: (1) select the sites to be visited; (2) translate the research questions into more specific
topics for data collection on-site; (3) train the site visitors and get the data collected; and (4) carry
out a cross-case analysis of the site-visit reports. The following describes each of these steps.

1. Site Selection

We used a two-stage process to select the 48 schools to be visited. In the first stage, we selected
16 school divisions across the state. In the second stage, three schools were selected in each of
the 16 divisions—one elementary school, one middle school, and one high school.

Selecting School Divisions. We used a number of factors to select the 16 school divisions:
geography (exactly two divisions were selected in each of the eight “superintendent’s regions” in
the Commonwealth); urban status (i.e., whether the division is primarily urban, suburban, or rural);
and convenience of access by site visitors working with a limited time and budget. A general goal
of our selection process: to maximize the diversity of the sample while staying within certain
constraints, such as including two school divisions in each region. Exhibit 1 below shows the set of
16 school divisions that we selected.

Selecting Schools. Based on national data about the uses of technology in schools (such as
data from the National Assessment of Educational Progress, or NAEP), it seemed likely that a
great many schools in Virginia (as in other parts of the United States) would not yet be making
extensive use of technology (as gauged, for example, by the number of hours per week that
students nationwide use computers and other technologies).

Therefore, we decided to include in the site-visit sample a greater number of schools that use
technology heavily than would be expected by chance. This approach was feasible because the
site-visit sample could not guarantee a statistical representation of all schools in the state, as the
sample size was too small and too constrained (e.g., the RFP required us to select equal numbers
of schools from each region). We designed the two statewide surveys (of principals and of
teachers) to provide statistically representative “hard” data. We intended the site visits to provide
much more detail about how technology is used in schools—as well as possible explanations of
why certain pattems of use (or non-use) of technology are present.
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Exhibit 1: Urban Status of School Divisions Selected for Site Visits, by Region '

Rural

Suburban

Urban

School-Superintendents’ Regions of the State

1 2 3 4 5 6 7 8
Northampton | Essex Greene Washinaton | Charlotte
Halifax /
S. Boston
Hanover Williamsburg- Falls Church Montgomery
James City
Loudon
Richmond Fredericks- Harrisonburg } Roanoke City | Radford City
City ‘ burg City City

Using data from a commercial vendor (Market Data Retrieval), which provided estimates of the
technology available in each school, staff from the Milkken/NCREL/SRI consortium selected a
sample of schools that reportedly contained “high,” “medium,” or “low” amounts of technology
(including computers, CD-ROM drives, modems, networks, and Intemet access).

However, it is important to note that in some school divisions there was a limited choice of which
schools would be visited because only one school existed at a particular level (e.g., high school}—
and in certain low-population divisions, only one school existed at multiple levels. Geographic
factors were also considered in selecting the schools, to make it possible for teams of two site
visitors to travel between schools in a reasonable amount of time, preferably without renting more
than one vehicle.

As noted, we selected schools that supposedly represented all levels of “technology intensity”:
high, medium, and low. Later, during the site visits, it became clear that the Market Data Retrieval
information was, at best, a rough indication of the technology actually in use at the schools (and
really, that was all that we could have hoped for).

Exhibit 2 displays the list of schools we selected for visits. Remarkably, none of the schools
selected for a site visit refused to participate in the study. So all were, in fact, visited by members of
the study team. Creditis due the principals and staff for their cooperation, often on short notice.

2. Translating the Research Questions Into Topics for Data Collection

The RFP included nine major research questions. Because these questions were so inclusive,
they needed to be elaborated into more fine-grained topics for use by the site visitors. In tum, we
organized these fine-grained topics according to the Seven Dimensions, which were used as a
framework for the entire study. Then, to minimize the number of instruments, or forms, that site
visitors needed to become familiar with, the topics became headings in a single, key document for
use at each site: the site-visit report outline.

' While not all the schools in a given school division have the same urban status, the selection was made based on
the overall character of the division.
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The Site-Visit Report Outline. The site-visit report outline is shown in Appendix E: Data
Collection Instruments. At the top of that outline appears a table in which the researcher reported
the region, division, and school being visited, and other key identifying information. Each site-visit
report then began with a summary or overview of findings for the site, followed by nine main
headings under which findings were to be reported. These are:

¢ Background Information about the site
e L earners

¢ Learning Environments

¢ Professional Competency

o System Capacity

e Community Connections

¢ Technology Capacity

o Accountability

¢ Key Issues raised at this site
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Region Division School Name
1 Hanover Eimont Elementary School
Hanover Liberty Middle School
Hanover Patrick Henry High School
Richmond City Ginter Park Elementary Schoot
Richmond City Fred D. Thompson Middle School
Richmond City John Marshall High School
Northampton Kiptopeke Elementary School
Northampton Northampton Middle School
Northampton Northampton High School
Williamsburg-James City D.J. Montague Elementary School
Williamsburg-James City James Blair Middle School
Williamsburg-James City Lafayette High School
Essex County Tappahannock Elementary School
Essex County Essex Intermediate School
Essex County Essex High School
Fredericksburg City Hugh Mercer Elementary School
Fredericksburg City Walker-Grant Middle School
Fredericksburg City James Monroe High School
Falls Church Thomas Jefferson Elementary School
Falls Church George Mason Middle School
Falls Church George Mason High School
Loudon County Meadowland Elementary School
Loudon County Farmwell Station Middle School
Loudon County Park View High School

Greene County

Nathanael Greene Elementary School

Greene County

William Monroe Middie School

Greene County

William Monroe High School
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Hamisonburg City " Stone Spring Elementary School
Harrisonburg City Thomas Hamison Middie School
Hamisonburg City Harmisonburg High School
Montgomery County Harding Avenue Elementary School
Montgomery County Blacksburg Middle School
Montgomery County Blacksburg High School
Roanoke City Monterey Elementary School
Roanoke City James Madison Middle School
Roanoke City Patrick Henry High School
Washington County Rhea Valley Elementary School
Washington County Glade Spring Middle School
Washington County Patrick Henry High School
Radford City Belie Heth Elementary School
Radford City John N. Datton Intermediate School
Radford City Radford High School
Charlotte County J. Murray Jeffress Elementary School
Charlotte County Central Middle School
Charlotte County " Randolph Henry Senior High School
Halifax/ South Boston Turbeville Elementary School
Halifax / South Boston Halifax County Middle School
Halifax / South Boston Halifax County High School
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3. Training Site Visitors and Collecting Data

To visit 48 schools in a short period of time, a total of 14 site visitors, representing Milken, NCREL,
and SRI, worked on this study. We assigned pairs of researchers to each of the eight regions, and
the more-senior member of each pair was designated as the lead researcher.

Two researchers conducted site visits in two different regions (not at the same time, of course),
while the six other teams of researchers worked in only one region each. Each pair of researchers
was thus responsible for visiting six schools spread over two school divisions: one elementary
school, one middle school and one high school in each division.

The Virginia DOE provided the consortium with copies of the technology plans for each of the 16
school divisions. The consortium then gave the researchers a copy of the plans for the school
divisions where they would conduct site visits. Since we visited only two school divisions in each
region, each pair of researchers needed only assemble background information about two school
districts. Putting it another way, background information about any single school division was
useful for three different schools visited in that division.

Researchers also received a variety of additional background information, including: contact
information for each school;, maps; excerpts from the RFP; additional research studies about the
uses of technology in schools; the site-visit report outline; sample schedules for conducting site
visits; and copies of the survey forms being sent to principals and a statewide sample of teachers.

We also provided researchers a list of useful Web sites (such as for the Virginia Department of
Education). Most of these materials were bound into a training handbook sent to each researcher
in advance of a site-visitor training event. .

Site-visitor training took place on September 28, 1998, at SRI Intemational's offices in Arlington,
Virginia. Dr. Andrew Zucker, the leader of the site visit component of the study, directed the one-
day training event. All prospective site visitors attended and, later that day, many of them traveled
to the region where they would conduct site visits.

A variety of activities took place during the training event, including observing videotapes of
teachers using technology in elementary-, middle-, and high school classrooms. These simulated
classroom observations were then thoroughly discussed in light of the goals and requirements of
the Virginia study; prior research on the uses of technology in schools; the site-visit report outline;
and other perspectives.

The great majority of school visits took place during the weeks of September 28 and October 5.
Some took place later in October. One visit to a middle school was conducted during the week
prior to the training event. A full report of that site visit, based on the site-visit report outline, was
available at the training on September 28 to serve as example and discussion piece for the
researchers. '

Leaders of the two-person teams in each region were the ones responsible for contacting school
principals and arranging details of the visits. In mid-September, Dr. Zucker and staff at SRI faxed
letters to all the principals, alerting them to the selection of their school, identifying the name of the
lead researcher in that region, and suggesting which week would be best for the visit to take place.
(A sample letter is included in Appendix E.)

The lead researchers for each region had copies of these letters and, in most cases, were able to
arrange visits to the cormresponding schools within the time-period suggested in the letter. The
dates were chosen based on the availability of the researchers and the requirements in the RFP.

'
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4. Cross-Case Analysis of the Site Visit Reports

All site-visit reports (which averaged about seven pages in length, single-spaced) were delivered to
SRI in electronic form. While we also used paper copies for the cross-case analysis, the availability
of the computer files facilitated sorting and searching the documents for key words, issues, and
examples.

The cross-case analysis involved several passes through the voluminous database of information
about 48 schools. The first pass focused on “the big picture,” including the summary of findings for
each site, the key issues raised at that site. Based on this information, as well as detailed reading
of a number of site-visit reports that illuminated key issues, a one-page summary of preliminary
findings was developed to be shared with other members of the Milken/ NCREL/SRI consortium. A
particular purpose of this document was to inform the focus groups, as required by the RFP.

Other passes through the data focused on a number of specific topics and perspectives. For
example, we identified major findings for each of the Seven Dimensions of Progress on Education
Technology used as a framework for the entire study. A team of three researchers was responsible
for the cross-case analysis. :

The “triangulation” of data from the site visits, surveys, and focus groups was enhanced by bringing
together, on several occasions, the core research team for the consortium. At one-day meetings,
the research team compared findings across the main data sources. Not surprisingly, given the
excellent overall design specified in the RFP, the key findings from all data sources were generally
in accord. These meetings helped a great deal in reaching convergence on the major findings and
recommendations.
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Focus-Group Methodology

As stipulated in the RFP, the purpose of the focus-groups was to strengthen and enrich survey and
site-visit data, as well as help in formulating recommendations for future educational technology
improvements to implement the Board'’s Six-Year Education Technology Plan. To accomplish this,
we planned for and held 10 focus groups with educators and policymakers across the state.

We took four key steps to gather and analyze the focus group data: (1) selection of participants; (2)
development of discussion protocols based on the study’s guiding questions and the Seven
Dimensions; (3) facilitation of focus-group discussions; and (4) cross-case analysis of the focus-
group reports. The following describes each of these steps. :

S TEE N BE EE .

1. Selection of Participants

We decided that 10 focus group sessions would be conducted: nine with teachers and
administrators, and one with members from the Virginia Education Technology Advisory
Committee—which represents business/industry, higher education, K-12 education, parents, and
community.

To cover as much of the state as possible, the selectors of educator focus-group sites focused on
all eight regions and purposefully targeted school divisions not represented in the site-visit study.
We used three stratifiers to select which school divisions were represented in the focus groups: (1)
region of the state; (2) school level, and (3) urbanicity.

In addition, we had two important logistical considerations: (1) since only three teams were
conducting the focus groups (versus eight teams on the site visits), these three teams had to cover
more of the state within the same time period; (2) travel time for participants needed to be minimal
(no more than 30 miles' drive); and (3) the focus groups needed to be clustered by level
(elementary, middle, high school), since the issues surrounding technology access, use and
integration were likely to differ across these levels. Based on these requirements, Exhibit 3 below
represents the strategy for selecting the school divisions to invite.

Based on this strategy, we faxed a letter of invitation to school-division superintendents, explaining
the purpose of the focus groups for the study and asking them to select a specified number of
teachers and administrators from their schools who could represent a balanced perspective on
education technology.

We then used a follow-up call to securé participation and to collect the names and addresses of
potential participants. Next, we mailed each potential participant their own formal invitation to
attend, including an overview of the study and background materials—including the Six Goals for
Technology and a Seven-Dimensions matrix.

We also told participants they would receive a check for $50 as compensation participating and to
cover any costs incurred in attending the discussions. (See Appendix E: Data Collection
Instruments, for examples of letters.) A total of 114 teachers and administrators, representing 20
school divisions, participated in the focus groups. Ten members of VETAC participated in a
separate policymaker focus group held in Richmond, VA.

l
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Exhibit 3. Focus Group Participant Selection Strategy

Region 1™ Region 2 Region 3 Region 4 Region 5 Region 6 Region 7 Region 8
Rural | Sussex Cly; Warren; Fluvanna Cty | Pittsylvania Galax City; Brunswick
Surry Cty; Isle Fauquier Cty Carroll Cty Cty";
of Wight Danville City Greenville Cty
(elementary)
Suburban Spotsylvania Albemarte Cty
Cty; Stafford
Cty; King
George
Urban | Richmond City | Norfolk; Charlottesville
(hs/middle Portsmouth; City
school) VA Beach;
Hampton
Level | Ele; HS/Mid Middle/HS Middie/HS Middie/HS Elementary Elementary Elementary Middle/HS

** Region 1 has two focus groups (one elementary/one high schoal) the other seven regions have one focus group each.

2. Development of Focus-Group Discussion Protocols

As with the survey and site-visit instruments, we framed the focus-group guiding protocol and the
subsequent focus-group report outline around the Seven Dimensions of Progress. (Copies of both
instrumeénts are found in Appendix E.)

The protocol included an overview of the study, the purpose of the focus groups, an “ice-breaker”
question to get participants quickly engaged, and several questions around the Seven Dimensions
and the participants’ experiences with education technology. We also asked to provide specific
.recommendations to the state as it moves forward with the Six-Year Plan.

After each focus group, we asked the research team to write a brief report of the results, using the
following format:

e Snapshot of participants

e Summary of the discussion overall

¢ Summary of each of the Seven Dimensions covered

e Advice to the state

In addition, we asked the researchers, if appropriate and time pemmitting, to share with the
participants information collected from the survey and site visits, and to get a “reality check” about
their perceptions of the outcomes to date. Any information covered here was also to be included in
the focus-group reports. .

! Brunswick County was invited but did not participate.
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3. Facilitation of Focus-Group Discussions

In conducting the 10 focus groups, NCREL and Milken sent three teams of two researchers each
to visit Virginia during the weeks of October 19 and October 26. Each focus-group team included a
trained and experienced facilitator who led the discussion using the standardized protocols, and an
observer/recorder, who noted observations and took minutes on a laptop computer.

Each of the educator focus groups was held in one of the participating schools—usually in a media
center or classroom. The policymaker focus group was held at the Virginia Department of
Education offices. Each focus group lasted from 90 to 120 minutes.

With the permission of the participants, we audio-taped the focus-group sessions. While generally
following the structured protocol in leading the participants, the lead researchers did make slight
adjustments to the sequence and type of questions asked, in order to draw out the most thorough,
detailed and textured information from participants.

4. Cross-Case Analysis of the Focus-Group Reports

"~ Within a week of completing the focus groups, each team submitted a completed focus-group
report to Dr. Shannon Cahill for analysis. An initial pass at each report revealed common themes
across the groups participating in the discussion, and the Seven Dimensions served as the
organizational structure of the analysis.

In examining the data, we placed more emphasis on identifying key issues among the participants
than on quantifying the frequency of responses. Several more passes at the data were used to
cluster themes and to pull out illustrative quotes. Because one objective of conducting the focus
groups was to solicit the participants’ suggestions and recommendations conceming the future
direction for education technology in the state, the analysis also included a clustering of these
recommendations across each dimension. '

A Cautionary Note: The purpose of a focus group is to collect specific information based on a pre-
determined issue(s) without necessarily reaching consensus. Because focus groups include
relatively small samples of a given population, consider these findings exploratory and illustrative,
rather than representative of the entire populations studied. However, despite the limitations
imposed by the small sample size, this focus-group effort did effectively identify major issues in the
educators’ knowledge of and perceptions about technology in education, as well as useful insights
for future policy-planning and research directions.
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Appendix

A

Technical Report:
Survey of 1634 School Principals
And 1121 Educators

Bill Quinn, Ed.D.
North Central Regional Educational Laboratory

LEARNERS

Are leamers using technology in ways that deepen their understanding of
academic content and, at the same time, advancing their knowledge of the world
around them? This section presents survey ratings of how well students are
prepared to meet or exceed the Virginia SOL for Computers and Technology.
This section also presents information on how technology use in Commonweaith
schools has influenced students in the areas of.

e fluency in using technology;
e strengthening the basics;

e developing higher level skills;
e increasing relevancy;

e motivation to leam.

How well prepared are students to meet or exceed the
Virginia Computers and Technology SOL?

When elementary and middle school principals rated how well their 5th- or 8th-
grade students met or exceeded the Virginia SOL for Computers and
Technology, very few (eight percent elementary, 10 percent middle) said their
students were “extremely well” prepared. About one-third of the principals said
their students were “well” prepared (33 percent elementary, 37 percent middle).
More than four-tenths (42 percent elementary, 42 percent middle) said they were
“fairty well” prepared; i.e., they had done some computer work but did not have
the skills to meet the SOL goals. More than one-tenth (17 percent elementary, 11
percent middle) said their students were “not well’ prepared. Overall, then,
between forty and fifty percent of the principals with 5th- and 8th- grade students
thought the students in their schools were prepared for the technology SOL
standards. Principals in more than half these schools did not feel that their 5th- or
8th-graders were prepared.
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Figure 1. Principals’ Ratings of Student Proficiency in Meeting or Exceeding
Virginia Computer Technology Standards of Leaming
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When teachers of 5th- and 8th-grade students were asked a similar question
about what proportion of their students would meet or exceed the Virginia SOL for
Computers/Technology, they gave a pattem of answers similar to that of the
principals: a sizable portion of students is rated as meeting or exceeding the
computer/technology SOL, but another sizable portion is not.

Figure 2. Teachers’ Ratings of Student Proficiency in Meeting or Exceeding
Virginia Computer/Technology Standards of Leaming
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A comparison of principal and teacher ratings from different locations in the
Commonwealth shows that suburban schools are more likely than rural or urban
schools to rate their students as prepared for the Computers and Technology
SOL. This difference appears obvious in the findings for the highest-rating
category in the surveys: “extremely well” for principal surveys and “75 percent to
100 percent” proficient for teacher surveys. Students in suburban schools are
typically rated as being twice as proficient or more than rural students; suburban
students are typically given higher ratings than urban students, but not by so large
a margin.
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Figure 3. Percent of Urban, Suburban, and Rural Principals and Teachers Giving
the Highest Ratings for Student ComputerTechnology SOL Proficiency
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This difference is most probably reflective of the greater social and economic
advantages present in many suburban communities. Supporting this
interpretation is a negative comelation between the percentage of students in
schools qualifying for free school lunch and the SOL proficiency ratings given by
the principals and teachers. The negative correlation was somewhat stronger in
the 5th grade than in the 8th grade. This may be because computer proficiency in
the 5th grade is more a result of home experiences with a computer while 8th-
grade proficiency is more dependent upon school computer experiences (which
do not differ by student economic status). :

Table 1. Correlation of Principals’ and Teachers’ Ratings of Student Proficiency to
Percent of Students in School Qualifying for Free Lunch

Correlation
with
% Free Lunch
Principal Ratings of:
5th-Grade Proficiency -.33
8th-Grade Proficiency -25
5th-and 8th-Grade Teacher Ratings of:
6th-Grade Proficiency -46
8th-Grade Proficiency -.18

Taken together, these findings indicate progress in helping students meet or
exceed Virginia's Computers and Technology SOL, but significant progress is still
needed for the majority of Commonwealth schools—especially in urban and rural
schools and schools serving more economically disadvantaged students.
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How has technology influenced students?

Fiuency. Aimost all principals (95 percent) and teachers (94 percent) said that

. using technology in the schools had improved the overall fluency of students.
Almost half—46 percent of principals and 45 percent of teachers—said students
were “much improved” in their ability to use technology for a variety of educational
purposes. Many students “grab hold” and leam to use computers for a variety of
tasks. This is the area of greatest impact of technology use in schools.

Strengthening the basics. Do students leam the basics in English,
mathematics, science, and history with more depth and understanding because
of the use of technology? Principal and teacher ratings suggested that technology
use may have a moderate positive influence on student achievement in these
areas, especially overall academic achievement, but that in only eight to 19
percent of the areas surveyed was technology rated as resulting in “much-
improved” student performance. '

Table 2 Principals’ and Teachers’ Ratings of Technology’s Impact on Student

Leaming in Curmriculum Areas
Principal Ratings Teacher Ratings
Area of Impact Much Somewhat Much Somewhat
Improved Improved Improved Improved

Knowledge in English 17% 66% 19% 53%
Overall level of academic
achievement 14% 75% 18% 66%
Understanding the “basics”
in the subjects you teach ° - - 18% 52%
Knowledge in science 13% 63% 16% 54%
The breadth of students’
under-standing of the
subject(s) you teach ° - - 15%° 55%°
Knowledge in history/social
science 8% 63% 14% 52%
The depth of students’
understanding of the
subject(s) you teach -~ - 13%" 55%°
Knowledge in mathematics 13% 69% 12% 60%

a Question asked only on teacher survey  ® Much Increased and Somewhat Increased

Elementary school principals and teachers were less likely to say that technology
leads to much or somewhat improved knowledge in science and, to a lesser
degree, English and history/social science. One possible reason may be that at
the elementary level, fewer cumiculum and content resources actually integrate
technology.
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Developing higher-level skills. About one in five teachers (18 percent to 20
percent) rated technology as much improving students' higher-level thinking skills
in a number of areas. About half of the teachers felt technology use had
somewhat improved students’ higher-level thinking skills. Principals were as
positive or a little less positive in their ratings of technology impact on students’'
problem-solving and communication skills.

Table 3. Principals’ and Teachers’ Ratings of Technology’s Impact on

Student HigherlLevel Leaming Skills
Principal Ratings Teacher Ratings
Area of Impact
pa Much Somewhat Much Somewhat
Improved Improved Improved Improved

Higher-level skills (e.g.

problem-solving,

constructing knowledge) 17% 65% 20% 56%

Communicating and sharing

ideas with others outside

the school 20% 56%° 20%° 53%°

Ability to set their own pace

for leaming 14% 52% 19% 42%

Students’ independence as

leamers® - — 18% 61%

Student engagement in
inquiry-based leaming _
projects ® - - 18%° 61%"

aQuestion asked only on teacher survey  ® Much Increased and Somewhat Increased

Increasing relevancy. Virginia principals and teachers indicated that technology
use increases the relevance of leaming experiences in a number of ways. More
than three-fourths of them (82 percent of the surveyed principals, 79 percent of
the surveyed teachers) said it increases the amount of choice students have in
selecting projects and assignments. Similar proportions said technology use
allows and encourages students to increase the number of roles they assume in
leaming (e.g., trainer, publisher).

It should be noted that in elementary schools, students were less likely to have
more choice in activites due to technology use. About one-in-five elementary
principals (20 percent) and teachers (22 percent) marked “much increased” for
this question. About one-in-three middle and secondary principals (32 percent)
and teachers (33 percent) marked “much increased.” There were no school-level
differences on the other items for this issue.
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Table 4. Principals’ and Teachers’ Ratings of Technology’s Impact on Increasing
Relevance of Student Leaming Experiences

Principal Ratings Teacher Ratings
Area of Impact Much Somewnhat Much Somewhat
Improved Improved Improved Improved

Amount of choice students
have in selecting
projects/assignments
for study 24% 58% 28% 51%
Student engagement in
project-based activities® - - 27% © B6%
Students’ attentiveness/
engagement in class ° - - 22% 46%
Number of roles students
assume in leaming (e.g.,
trainer, publisher® 20% 63% 21% 59%
Amount of ime students
spend working with other
students in their
class/school — - 16% 53%

a Question asked only on teacher survey

Motivation to learn. Technology use has a substantial, positive impact on
student motivation to leam and interest in school. Students are increasing the use
of technology for their homework. Technology use motivates students to go
beyond the minimal assignment. It may even have some small impact on student
attendance, particularly on days when computer use is scheduled, and on
alleviating other behavioral concems. Teachers and principals gave very similar
pattemns of answers on motivation-to-leam questions asked of both groups.

Elementary teachers were more likely to say that the use of technology had much
improved their students' motivation to leam and go beyond minimal assignments.
Almost one-of-two elementary teachers (46 percent) said this, compared to about
one-in-three middle-school teachers (34 percent) and secondary-school teachers
(34 percent).

As noted above, principals and teachers said using technology had only little
impact on dropout rates, number of behavior referrals, or school attendance.
However, there was one exception. One-in-five (20 percent) of urban school
teachers reported that the use of technology had much increased student
attendance on days when technology was scheduled to be used. Less than one-
in-10 suburban (eight percent) or rural teachers (nine percent) reported a similar
effect for their students. Given the needs of urban schools, this is an important
area of benefit.
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l Table 5. Principals’ and Teachers’ Ratings of Technology’s Impact on Student
Motivation to Leam
= Principal Ratings Teacher Ratings
Area of Impact Much Somewhat Much Somewhat
1 Improved Improved Improved Improved
. Number of assignments
students tum in that were
I produced with technology
(e.g., word processing, _
e-mail, spreadsheets) - — 45% 39%
Motivation to leam,
l going beyond
minimal assignments 38%"° 56%° 39%" 45%°
Interest in school 15% . 68% 16% 64%
l School attendance on days
I when technology is
scheduled to be used® - - 10% 20%
School attendance
I (in general) 3% 21% 4% 17%
The amount of schoolwork
students do at home® - - 4% 34%
Number of behavioral
l refemrals 2% 7% 4% 6%
Dropout rate “ 1% 6% - -
a Question asked only on teacher survey b Much Increased and Somewhat Increased
m ¢ Question asked only on principal survey

A E = e

-‘ - _ -
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Dimension 2: Learning Environments

This section examines the degree to which the leaming environments in Virginia
schools are designed to achieve high student performance through the alignment
of standards, research-proven leaming practices and contemporary technology.
As the Six-Year Educational Technology Plan for Virginia (1996-2002)
recognizes, simply adding technology to the classroom is not enough. To be
effective, technology needs to be part of an overall effort to create leaming
environments that combine the best of traditional teaching with cognitive-leaming
theory. Key elements in building such leaming environments are covered below.

» ’ - —_4 - -

Technology access. Access to technology is the first issue to address when
evaluating a school's technology-leaming environment. Teachers and students
need access to productivity tools, online services, and media-based instructional
materials. This section addresses the actual time students and teachers use
technology for instruction and leaming. Statewide, teachers estimated that each
student in their classrooms spent an average of about one-half of a class period
per week, 34 minutes, using a computer for any reason. On this same question,
principals gave a higher estimate, indicating that each student spent an average
of about one class period per week, 48 minutes, using a computer for any
educational purpose. Teachers indicated that student computer use centered
mostly around word processing and content-based drill-and-practice programs.

N

Students were less involved with other technologies such as viewing videotapes
or television, using technology peripherals, using a variety of other software
programs, using graphing calculators, or using the Intemet. Only infrequently, if at
all, did students participate in interactive video for distance leaming; work with
lasers, robotics or related devices; or create Web pages for the Intemet.

As would be expected, pattems of technology access were often quite different
among Virginia's elementary-, middle-, and secondary-schools. Principals and
teachers reported that elementary school students each spent more time per
week using computers (51 minutes, said the principals, 41 minutes, said the
teachers) than did middle or secondary school students (43 and 44 minutes, said
the principals, 24 and 29 minutes, said the teachers). Using either principal or-
teacher estimates, this works out to about an extra period per month in
elementary schools using computers. Elementary students spent more time than
other students on word processing and content-based drill-and-practice, and
much less time on most other applications of computers and other technology.

I’
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Table 6. Principals’ and Teachers’ Estimates of Time Per Week a Typical Student
in Their School/Classroom Uses Technology

Principal Estimates in Teacher Estimates in
Area of Student Activity Minutes per Week Minutes per Week
0-15 1530 | 3060 60+ 0-15 1530 [ 3060 60+

Using computers for any educational purpose 6% 20% 41% | 33% 30% 2% | 25% 21%
Word processing? - - - - 49% 2% | 17% 1%
Using content-specific programs for purpose of
drill and practice? - - - - 50% 2% | 15% 10%
Viewing videotapes or television in a non-
interactive environment 2% | 38% 25% 6% 61% 2% | 11% 3%
Using technology peripherals for educational
purposes (e.g., scanners, printers) 45% | 8% 20% 8% 65% 19% | 8% 7%
Using desktop publishing and/or graphics

| _programs? - - - - 69% 14% | 1% 6%
Using graphing and/or scientific calculators 57% 17% 15% | 12% 74% 12% | 6% 5%
Researching information on CD-ROM? - - - - 73% 7% | 7% 3%
Researching information on the Intemet?2 - - - - 74% 17% | 8% 3%
Using computer simulations 2 - - - - 82% 9% | 6% 3%
Managing databases 2 - - - - 87% 6% | 4% 3%
Managing/analyzing spreadsheets -~ - - - 8% 5% | 3% 3%
Participating in an interactive video
environment (.g., for distance leaming) 88% 7% 3% 2% 91% 6% | 2% 1%
Working with lasers, robotics, remote sensors,
efc. ‘ . 90% 6% 3% 1% | 9% 3% | 2% 1%
Developing Web pages? - - - - 96% 2% 1% 1%

2 Question asked only on teacher survey

Leaming content. Technology should be integrated into the classroom
curriculumn, reinforcing academic standards and content, rather than as typing has
been and is being taught—as a separate subject unto itself. How well technology
is integrated into leaming within the schools is a key attribute of leaming
environments. When Commonwealth principals rated how well each of their
schools had integrated technology, 47 percent marked “extremely well” or “well.”
The remaining principals said their school integrated technology into leaming only
“fairly well” or “not well.”

Teachers were a bit more positive about how well each of their schools was
integrating technology into learning, with 57 percent marking “extremely well” or *
well.” When asked how well they integrate technology into leaming in their own
classrooms, teachers gave a wider range of answers than when rating the whole
school; higher percentages rated either not well (17 percent) or extremely well (20
percent) when assessing their own integration of technology into leaming. There
were no differences between elementary, middle, and secondary schools or
between urban, suburban, or rural schools on this question.
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Figure 4. Principals’ and Teachers’ Ratings of How Well Technology is
Integrated Into Leaming in Their School (Both) and Own
Classroom (Teachers Only)
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Learning context and communication. Research studies show that effective
technology use occurs in a leaming context where people use technology as a
tool for researching issues, solving problems, and communicating results. One
way to establish this leaming and communication context for technology use: for
teachers and other school staff to use technology as an integral part of their work.
This translates into time using computers to accomplish a range of work-related
purposes.

When asked how much time per week teachers and other school staff spend
using computers and similar technologies for their work, two-thirds of Virginia's
principals answered that their teachers spend over an hour per week using
computers. Only eight percent of the principals said their teachers spend less
than 30 minutes per week using computers. As other questions in the survey
indicate, more suburban teachers use computers than do their urban or rural
counterparts. About seven-in-10 principals in suburban schools indicated that the
typical teacher spends more than 60 minutes per week using a computer,
compared with about six-in-10 principals in urban and rural schools saying this.
Similarly, middle and secondary principals reported more computer use by
teachers than did elementary principals. Seven-in-10 middle and secondary
school principals rated teachers as spending more than 60 minutes per week on
computers, compared to about six-in-10 elementary principals saying this.

When principals were asked what their teachers used educational technology for,
the most-common answer was instructing students, closely followed by preparing
for instruction, communicating with parents or colleagues, and checking or
recording student information. Elementary principals were somewhat more likely
to report their teachers using computers for instruction, and less for student
record-keeping. Rural principals tended to report modestly lower rates of teachers
using computers than were reported by suburban and urban principals.
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Figure 5. Principal Estimates of Percentages of Teachers Using Technology for
Instructional Activit
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Teachers were asked a similar question—to report what percentage of their
technology use in their work fell into various categories. Their answers reflected
the same general pattem as principals. Preparing for instruction and instructing
students occupied a larger percentage of their time; working with student records
and communicating with parents or colleagues inside or outside of the school
involved a somewhat smaller percentage of their time.

Figure 6. Teachers’ Report of How Their Own Computer Time Is Divided
Among Instructional Activities
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Most teachers spend an hour or more per week using computers for word
processing and basic computer applications, including accessing the Intemet.
Most teachers spend some time each week on a wide range of additional
technology activities, as listed in Table 7. Very few teachers use computers to
author Web pages for the Intemet, use e-mail, or work with lasers, robotics, etc.
Across all these activities, elementary teachers reported they used computers for

. less time than did middle or secondary teachers.

Table 7. Teachers’ Estimates of Time Per Week They Spend Using Technology
on the Following Activities

Time Estimates in Minutes per Week

Area of Teacher Activity 0-15 15-30 30-60 60+
min. min. min. min.

Word processing 7% 13% 21% 60%
Basic computer operations (including
Intemet applications) 10% 10% 21% 60%
Conducting research that contributes
to lesson plans and curriculum design 34% 23% 23% 20%
Researching information on the
Intemet 37% 19% 20% 24%
Checking or reporting on student
information 42% 22% 17% 20%
Communicating with colleagues inside _
and outside the school /division 43% 21% 18% 18%
Using desktop publishing and/or
graphics programs 45% | 18% 16% 22%
Developing instructional presentations 46% 19% 20% 15%
Researching information on CD-ROM 57% 22% 14% 7%
Managing/analyzing
spreadsheets 59% 16% 14% 11%
Developing Web
pages 92% 4% 2% 3%
Working with lasers, robotics, remote

l‘ sensors, etc. 92% 3% 2% 3%

Using e-mail to communicate with
parents 92% 5% . 2% 2%
Using the Intemet to provide the

community with information about
your classroom or school 94% 4% 1% 1%
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School culture. The school culture should encourage, enable and reward
educators in order to improve the leaming and teaching process through the
effective use of technology. Principals and teachers judged that technology
impacted their schools’ culture in several areas. Principals and teachers identified
the same set of top three outcomes:

¢ improved ability/willingness to share ideas and skills with others (86 percent
of the principals, 77 percent of the teachers),

¢ improved general staff morale (78 percent of the principals, 68 percent of the
teachers); and

e improved efficiency or effectiveness of school management (90 percent of
the principals, 66 percent of the teachers), and staff ability/willingness to
share ideas and skills with others (84 percent).

Principals and teachers in urban and suburban communities tended to report
about five to 10 percent more positive impacts on most questions regarding
school culture than did principals in rural schools. Principals and teachers from
elementary schools reported more positive impacts on relationships with parents
and the community than were reported by middle school and secondary school
principals and teachers.

Table 8. Principals’ and Teachers’ Ratings of Technology's Impact on

l
l’

School Culture
Principal Ratings Teacher Ratings
Area of Student Impact Much Somewhat Much Somewhat
Improved Improved Improved Improved
Abilitywillingness to share ideas and skills with
others 34% 52% 34% 43%
General morale 26% 52% 33% 35%
Efficiency or effectiveness of classroom
management 43% 47% 29% 37%
Sense of empowerment to address school
issues 14% 42% 14% 28%
Ability to work in teams to identify goals, make
dedcisions, solve problems 17% 46% 14% 35%
Relationship with parents and the community 19% 58% 12% 31%
Teachers were asked additional questions about the impact of technology use on
their performance as teachers. Nine out of 10 (91 percent) reported that
technology use had increased the amount of materials and resources they used
in their classes. Many teachers also reported making improvements in the overall
quality of their instruction, increasing the breadth of instructional strategies they
used, and other curriculum changes.
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l Comparing elementary-, middle-, and secondary-school teachers, about 10
percent more middle- and secondary-school teachers said they had “much
increased” their performance in each of these areas. It seems that using
l computers results in more changes to middle- and secondary-school instruction
than it does to elementary-level instruction. Or it may be elementary teachers
have been using technology for more time, so they have already incorporated it
' into their curriculum. Or it may be that the use of technology at elementary levels
involves simpler and fewer applications, so it is easier to integrate it into the
curriculum.
‘ Table 9. Teachers’ Ratings of Technology’s Impact on Their Behavior
' Teacher Ratings
Area of Instructional Impact Much Somewhat
Increased Increased
l The amount of materials and resources you
use in your class(es) 40% 51%
Overall quality of instruction you deliver 33%" 54%°
' Your repertoire of instructional strategies 28% 58%
The number of changes you've made in the
cumculum 25% 57%
Your participation in instructional planning at
' the department or school level 17% 42%
a Much Improved and Somewhat Improved
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Dimension 3: Professional Competency

l Training of professional staff is a necessary component of successfully using
technology in education. For this section we asked principals and teachers to rate
the adequacy of teacher training for using technology in education, as well as

' teacher proficiency on the Technology Standards for Instructional Personnel that
have been adopted by the state. We then delved into ways in which schools or
divisions have emphasized teacher training for integrating technology into

' instructional practices, with the understanding that such an emphasis is the first

) step toward actual integration of technology into instructional practices.

Core technology fluency. Teacher preparedness begins with teacher core
training. When reflecting on how well teacher-preparation institutions are training
teachers to use technology in education, over one-third of principals (35 percent)
and teachers (44 percent) felt the institutions were training teachers “extremely
well” or “well". About one-third felt the institutions were preparing them “fairly well”
(40 percent of the principals, 34 percent of the teachers). About one-fourth felt the
institutions were doing “not well” at all (25 percent of the principals, 23 percent of
the teachers). These ratings were quite consistent across location of school and
level of school.

teachers, and to indicate what percentage of their teachers met the Technology
Standards for Instructional Personnel. About one-half of the principals felt the
majority of their faculty met the standards. Figure 7 below displays proportions
across all categories. Examining these findings across school level and location,
no significant differences were found.

g Flgure7.P|hcipals’EsﬁmatsofPementageséfTead|elsM|oMeetor

' ~ Principals were then asked to go beyond rating the institutions that train their
' Exceed the Virginia Technology Standards for Instructional Personnel
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On a similar item, teachers were asked how well prepared they were to use
technology in instruction. Just under four-in-10 said they were “very well
prepared” or “well prepared”; another four- in-10 said they were “moderately
prepared”. About two-in-10 said they were “poorly prepared” or “not prepared” to
use technology in instruction. Examining these findings across school level and
location, no significant differences were found.

o | 1B Al B :
I Under10% 10%-25% 25%-50% 50%-75% 75%-100%

REPORT TO THE COMMONWEALTH OF VIRGINIA 131

135



Figure 8. Teachers’ Self-Evaluation of How Well-Prepared They
Are for Using Technology in Instruction
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Finally, principals were asked at which grade levels and in which subjects the
majority of teachers were proficient in the Technology Standards for Instructional
Personnel. Figure 9 illustrates the discussion to follow. Better than half of the
elementary-school principals indicated that the majority of their 1st through 5th
grade teachers were proficient. While principals clearly reported a lower level of
teacher proficiency in the pre-kindergarten and kindergarten grades, this may
reflect a perceived lesser need for teacher proficiency. There is a belief that the
use of technology has more limited application in the lower grades.

In middle and secondary schools, teachers were grouped across subjects. More
than two-thirds of the principals indicated that the majority of their math and
science teachers were proficient, while their estimate dropped to around half for
English and history teachers.
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Figure 9. Percent of Principals Stating a Majority of Teachers are Proficient
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Thus far, the findings suggest that some teacher-training institutions are doing an
adequate job of training teachers to use technology, while others are seriously
deficient at this. This is most evident in that 25 percent to 50 percent of principals
do not feel their faculties are proficient in the skills outlined by the technology
standards. Now the discussion of survey findings moves into division- or school-
based technology training. This training is more specific to curriculum, instruction,
and classroom management. It is also a key step in integrating technology into
these areas.

Curriculum, instruction and classroom management. Principals and
teachers were asked what emphasis was given to several areas of technology
training in their schools (see Table 10.) The greatest emphasis in technology
training was on basic computer operations, and on curriculum use of technology
to create leaming opportunities for students. Principals were a litle more likely
than were teachers to indicate that technology-training opportunites had been
emphasized in the school during the past year.
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Table 10. Principals’ and Teachers’ Ratings of Emphasis on Technology Training

in Their Schools
Principal Ratings Teacher Ratings
Area of Training Substantial Moderate Very Much | (Moderate
Emphasis Emphasis Emphasis)

Basic computer operations
(including Intemet applications) 54% 34% 38% 37%
Cumiculum and instructional
applications of technology use® - — 26% 38%
Using technology to create unique .
learming opportunities for students 39% 40% 25% 37%
Using technology to create

educational contexts in which
students take on a more
independent role in their leaming 26% 37% 17% 35%
Using technology to participate in
professional networks and advance
your own practice 25% 34% 12% 28%
Advanced telecommunications, -

such as creating a Web page or
setting up distance-leaming _
opportunities® - - 8% 18%

2 Question asked only on teacher survey

Training to use technology to affect classroom management was also addressed.
When asked if emphasis was placed on training to use technology to create
situations in which students take a more independent role in their own leaming,
again a majority of principals (79 percent) and teachers (52 percent) indicated
moderate-to-substantial emphasis.

On the principal survey—but not the teacher survey—there was a tendency for
suburban schools to be more highly rated as emphasizing training in all areas
surveyed. This seems to continue the pattem of suburban schools being further
along in implementing technology in the curriculum.

Professional practice and collegiality. Finally, technology can have a great
impact on opportunities for teachers to develop professional collegiality as well as
advance their own practices. When fluency and resources allow access to e-mail
and the Intemet, opportunities for professional interaction with colleagues and an
abundance of resources become available. When asked what emphasis has
been placed on training teachers to use technology in this way, 25 percent of
principals and 12 percent of teachers indicated substantial emphasis had been
placed on training in this area (see Table 10.)

I
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Dimension 4: System Capacity

The educational system includes legal, organizational, and social elements that
extend from the legislative-policy level to the classroom level. The educational
system defines roles for every participant in the system, the means they can use
in fulfilling their roles, and the goals they should be seeking to achieve. Many
commentators on educational reform have noted that our existing educational
system was designed to meet the needs of agrarian, and then industrial,
economies, while we are now living in the age of information. This section asks,
“Is the Virginia educational system reengineering itself to meet the needs of
leamers in a knowledge-based global society?”

Vision
A vision of technology in schools should be based on the value it brings to
children in grades K-12 as well as the value that we place on technology in
general. If the stakeholders feel that it is important, then the costs of all kinds will
be bome in order to make it successful. As an example of one stakeholder group,

a national survey asked 810 registered voters how important it was to them to
provide public schools with access to computers. The results are as follows:

e 26 percent “one of the top few priorities”

¢ 34 percent “near the top of the list of priorities”

¢ 8 percent “toward the bottom of the list of priorities”

¢ 1 percent “not sure”

When this same question was asked of Virginia's principals, many answered as
strong proponents of technology use in schools. Teachers were also more
favorable toward technology than were the above-mentioned voters.

' ¢ 31 percent “in the middle of the list of priorities”
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Figure 10. Principals’ and Teachers’ Ratings of the Priority of Providing Public
Schools with Access to Computers
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A vision of technology being used in education, or education transformed by
technology, is a multi-faceted thing. One of the first—and most important—steps
in producing such systemic change is creating a vision of desired outcomes. It
asks, “What would it be like if technology were effectively and broadly used in
public schools?” Such a vision should describe a story of effective use and
outcomes. It should also include a cognitive, rational analysis outlining the steps
required to produce those outcomes—*how to get from here to there.”

As important as vision is, from the very beginning of any program the focus must
be on implementation. Indeed, many a good idea or program has floundered
because of poor implementation. Implementing technology in the lives of students
and teachers requires leadership; planning; equipment; software; building space
and preparation; staff training and support, and development of instructional
materials for students and teachers. If a technology program is to succeed it must
have vision and focus, a purpose and a plan, and a thorough implementation.

Leadership and planning

Good planning involves good leadership in terms of bringing ideas from all
audiences to the table and then balancing the issues and concems of those
audiences with the resources that are or could be made available. Planning has
happened in Virginia; all Virginia school divisions have completed a technology
plan and submitted it to the Virginia Department of Education. Such division plans
should be accessible to all principals for their own planning and implementation,
especially the management of information such as costs and budgets.
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Most, but not all, schools have made their own technology plans. Principals were
asked in their surveys if their school had a school-level technology plan: three-
fourths (76 percent) said “yes”. The urban and suburban schools are more likely
to have technology plans than are their rural counterparts (79 percent urban, 80
percent suburban, 67 percent rural).

Technology in these educational settings is expected to be used for educational
purposes, of course. As part of planning for technology, there should be a strong
expectation that technology will be used for educational purposes by both
students and staff, and agreements should be put in place in case questions
about use should arise. Most schools (89 percent) do have written policies for
students regarding the appropriate use of technology. (Suburban schools were a
little more likely to have established boundaries for student use of technology—94
percent, compared to 84 percent for urban. Rural schools fell in between them—
87 percent.) In addition, three-fourths of the schools (72 percent) have written
policies for teachers that delineate appropriate use of equipment and software.

Incentives for professional use

We asked principals what incentives their schools or divisions have used to

I encourage teachers to use technology as part of their instructional activities. The
most commonly selected answers involved implementation of what appear to be
low cost or regular programs for technology expenditures. Most encouragement

' came in the form of expectations or requirements of the teachers (65 percent),
use of school technology over the summer (65 percent), resources for the media
centers and classrooms (63 percent). Least used options included technology

I certification for training (30 percent), schedule changes to allow for collaborative
planning among faculty (30 percent), and salary incentives (eight percent).
Responses from teachers followed the same patten.

More elementary- and middle- than secondary-school principals reported that
teachers could use computers and other resources over the summer as
incentives to promote technology (68 percent elementary, 67 percent middle, 56
percent secondary). Also used as incentives, particularly in elementary and
middle schools, were special purchasing programs (49 percent elementary, 47
percent middle, 39 percent secondary) and schedule changes so that staff could
collaborate for instruction and activities (32 percent elementary, 40 percent
middle, 18 percent secondary).

Suburban and urban staffs are more likely than their rural counterparts to receive
the use of school technology over the summer as an incentive for integrating
technology (69 percent suburban, 67 percent urban, 59 percent rural). Suburban
principals are more likely than either urban or rural principals to do the following to
encourage their staffs in the use of technology: express high expectations for use
(71 percent suburban, 59 percent urban, 62 percent rural); give funding for
resources in classrooms and media centers (59 percent suburban, 45 percent
urban, 49 percent rural); and give release time for planning (38 percent suburban,
32 percent urban, 26 percent rural).
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Tabile 11. Incentives Used by Schools and Divisions to Encourage Use of

Technogies
Incentives

Technology-related resources approved for media o

centers and classrooms. 65% 75%
Expectation/requirement that professional staff use 65% 72%
technology as a research and leaming tool. ° °
Use of school technology over the summer months. 63% 63%
Funding for classroom-based and media center o

technology resources 52% 59%
Special purchasing programs for o o
computers/technology 46% 56%
Access to a technology-based administrative system o

for efficiencies 39% 40%
Technology certification for teachers who are trained o o
in technology 30% 34%
Acknowledgment of effective teacher use of o

technology : 30% 20%
Release time for planning the use of technology 32% 23%
Schedule changes so teachers have time to leamn 