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Executive Summary

The use of computers in American public schools has evolved gradually over the past two
decades, from an initial focus on “drill and practice” programs, to training in stand-alone
skills like keyboarding and word processing, to eventual interest in integration of technology

into the lesson plans of core courses.

The Commonwealth of Virginia recently engaged a consortium led by The Milken Exchange
to study the status of technology availability and usage in public schools across the state.

The consultants found that a significant investment in technology had been made, but that
much more was needed. The consultants also noted that there were significant disparities in
technology existing between various school divisions, and even between buildings within
divisions. It was pointed out that some Virginia educators would prefer to eliminate stand-
alone technology standards and opt instead for embedding technology requirements within
the Standards of Learning for core subjects. Principals and teachers around the state cited
hardware acquisition and replacement costs as the greatest barriers to improving student
access to technology, although other factors were still of some significance. Generally, most
students in Virginia were reported to spend 0-15 minutes per week on sophisticated
technological tasks, such as Internet research or computer simulations, with word processing,
drill and practice work, and viewing of videotapes being the most common technological
activities of the students. Elementary students were said to spend about 51 minutes per week
using technology, while secondary students were involved for about half an hour.

The total cost of ownership of a computer is an important concept to understand. The
purchase price of a computer is only a fraction of the cost incurred by an organization, once
software, maintenance, supplies, and employee training are considered. Extra, indirect
“costs” are also incurred in the form of lost hours of employee productivity attributable to
troubleshooting computer problems or assisting peers. All told, a rough estimate of $93.5
million per year is incurred by Fairfax County Public Schools on direct technology costs,
amounting to $581 per pupil, or $1,539 per instructional computer. This is true even though
significant, desired technology investments are avoided due to budgetary constraints.
Indirect, lost productivity “costs” amount to an additional $42.4 million in estimated annual
expenses, or another $263 per pupil or $698 per instructional computer.

Explicit State funding for technology in Fairfax County Public Schools amounts to $5.1
million a year although indirect support comes through the Basic Aid formula for
noninstructional personnel and instructional materials costs. A rough estimate of $15.3
million of total State funding is attributable to technology, or 16.4% of all the direct costs of
$92.3 million. This is considerably less than the overall average of 23.3% of Fairfax’s
budget which is supported by State funding, so explicit formulas for technology would likely
result in significantly increased funding for Fairfax schools. A projection of $5.6 million in
increased funding was calculated under a hypothetical approach designed to define and
sustain educational technology adequacy.
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National Trends for Educational Technology

Educational technology has really come into its own in the last few years. The process of
evolution started slowly. The United States Department of Education reports that there was

1 computer on hand for every 125 students in 1983. By 1998, the ratio was 1 computer per 6
students. In the early 1980s, K-12 schools used computers almost exclusively for “drill and
practice” exercises, whereby a software package asks sequences of worksheet-style questions
that automatically adjust their difficulty to match the proficiency level of the responses. At
times, teachers in the early 1980s also used computers to teach programming skills.
Computers were almost never used as tools for research or as outlets for intellectual or
artistic creativity.

Ten years later, by the carly 1990s, it became rare to teach programming. Drill and practice
remained the primary focus of computer use in elementary schools, while vocational
programs, geared toward development of word processing or computer technician skills,
dominated the agenda for middle and high schools. Only in the late 1990s did an emphasis
emerge on using computers to stimulate problem solving skills.

As the notion that computers can facilitate all levels of core instruction has taken hold,
concerns about access to technology have escalated. The National Center for Education
Statistics, in its September 2000 report, “Teachers’ Tools for the 21* Century,” highlighted a




number of statistical trends. For instance, nearly every school in the country now has
Internet access, and most individual classrooms have it as well:

Figure 3.4.—PERCENT OF PUBLIC SCHOOLS AND INSTRUCTIONAL RGOMS WITH INTERNET Access: 1994 1o 1999
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SOURCE: U.S. Department of Education. National Center for Education Staristics, Fast Response Survey System, “Advanced
Telecommunications in Public Schools. K-12." FRSS 51, NCES 95-731; "Advanced Telecommunicauons in U.S. Public Elementary
and Secondary Schools, 1995, FRSS 57, NCES 96-854; “Advanced Telecommunications in U.S. Elementary and Secondary Public
Schools, Fall 1996.” FRSS 61, NCES 97-944; “lnterner Access in Public Schools,” FRSS 64, NCES 98-031; “Survey on [nrerner
Access in U.S. Public Schools, Fall 1998," FRSS 69, 1998: and "Interner Access in U.S. Public Schools and Classrooms: 1994-99,"

FRSS 75, NCES 2000-086.



Teachers working in affluent communities report that the majority of their students have
computers at home, although that is not the case at this time in areas with modest
socloeconomic characteristics:

TaeLe 3.7.—PERCENT OF PUBLIC SCHOOL TEACHERS REPORTING THAT MORE THAN 50 PERCENT OF THEIR STUDENTS HAVE
COMPUTERS AT HOME, BY SCHOOL CHARACTERISTICS: 1999

Percent of teachers reporting
>50% of students have
computers at homa

School characteristics

All public school
teachers 36

Enroliment size

Locale
City 26
Urban fringe 48
Town 29
Rural 30
Percent minority enroliment in school
Less than 6 percent 44
6 to 20 percent 50
21 to 49 percent 39
50 percent or more 9

Percent of students in school eligible for
free or reduced-price school lunch

Less than 11 percent 72
11 to 30 percent 46
31 to 49 percent 34
50 to 70 percent 21
71 percent or more 2

SCURCE: U.5. Department of Education, National Cenrer for Education Statistics, Fast Response Survey Systemn, “Public School
Teachers Use of Computers and the Interner,” FRSS 70, 1999.



Fourth and eighth grade teachers indicate that they rely heavily on computers to develop
instructional materials and lesson plans, but less for research or preparation of multimedia

presentations:

FiGure 2.3.—PERCENT OF 4TH- aND BTH-GRADE PUBLIC SCHOOL STUDENTS WHO HAVE TEACHERS USING COMPUTERS FOR
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What kinds of work do teachers ask students to do? Word processing and spreadsheets, the
basic stand-alone technology skills, top the list, but research activities have risen to the same

level of prominence as drill and practice activities:

FIGURE 2.6.—PERCENT OF PUBLIC SCHOOL TEACHERS WHO HAVE COMPUTERS AT SCHOOL ASSIGNING STUDENTS DIFFERENT
TYPES OF WORK USING COMPUTERS OR THE INTERNET TO A SMALL, MODERATE, OR LARGE EXTENT: 1999

- Small extent

Maoderate extent

i Large extent

Word processing/spreadsheets

Internet research
! |
Solve problems/analyze data 19 |8 50
Drills 19 12 \ 50
CD-ROM research 18 |19] 48
N
Multimedia projects 16 |7 i 45
1
Graphical presentations 13 /6] 43
L]
Demonstrations/simulations 39

Correspondence with experts

IR A |
0 10 20 3C 40 S50 80 70 80 90 100

Percent

INOTE: Teachers who reported that camputers were ot available to them anywhere in the school were excluded from the analvses
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SOURCE: U.S. Department of Education, Nariona! Cenrter for Educarion Statistics, Fasc Response Survey System, “Public School
Teachers Use of Computers and the Incernet,” FRSS 70, 1999,
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Time constraints and inadequate numbers of computers serve as the greatest barriers to more
extensive use of technology in instruction:

FIGURE B.1. PERCENT OF PUBLIC 5CHOOL TEACHERS REPORTING SMALL, MODERATE, OR GREAT BARRIERS TO THEIR USE OF
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SOURCE: US. Department of Education, Narional Cenrer for Educarion Statistics, Fast Response Survey System, "Public School
Teachers Use of Computers and the Interner,” FRSS 70, 1999
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Staff development for the typical American teacher has been minimal with respect to
technology, with most faculty members receiving less than 1 day per year:

FIGURE 5.7.— PERCENT OF PUBLIC SCHOQL TEACHERS REPORTING NUMBER OF HOURS SPENT !N PROFESSIONAL DEVELOPMENT
ACTIVITIES iN THE USE OF COMPUTERS OR THE | NTERNET DURING THE LAST 3 YEARS: 1999

1 Percent
106 —
80 }_
80 —
70
60 —
50 ’— 43
40 I
30
20
10

0

0 1-8 9-32 More than 32

Hours spent in professional development
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SQURCE: U.$. Department of Educarion, Narional Cenrer for Education Statistics, Fast Response Survey Svstem, “Public School
Teachers Use of Computers and the Interner,” FRSS 70, 1999
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As one might expect, teachers who received the most staff development reported the highest
level of preparedness to integrate technology into instruction:

TaBLE 5.4,—PERCENT OF PUBLIC SCHOOL TEACHERS REPORTING FEELING PREPARED TO VARIOUS EXTENTS TO USE COMPUTERS
AND THE INTERNET FOR INSTRUCTION, BY HOURS SPENT IN PROFESSIONAL DEVELOPMENT: 1999

Teachers' feelings of preparedness

Haours of professicnal

development Not at all Somewhat Wellivery wel!

All pubiic school

teachers 13 53 33

0 hours 32 47 22

1-8 hours 19 85 26

9-32 hours 5 81 34

More than 32 hours 2 32 66 i

NOTE: Detail may not sum to 100 due to rounding.

SOURCE: L.S. Department of Educavion, National Center tor Education Sraustics, Fast Response Survey Svstem, “Public Schooi
Teachers Use of Compurers and the [nternet,” FRSS 70, 1992

Standards for Educational Technology

As the race to keep up with the rapid pace of technological change has intensified in our
nation’s schools, the question of how to quantify the technological resources necessary has
naturally emerged. Since the national research has generally been inconclusive about the
cause-effect relationship between computers and academic achievement, it has been difficult
to establish clear resource benchmarks designed to lead to a desired result. Such standards
are relatively rare. One organization which has been wrestling with this issue for several
years is the Ohio Coalition for Equity and Adequacy of School Funding. This is an entity
formed by Ohio school divisions to lobby the State of Ohio for effective reforms in K-12
education funding. The Coalition published a lengthy document entitled, “Basket of
Essential Learning Resources,” to spell out what each Ohio student should have a right to
expect. The “Basket” included the following provisions for technology:

1) at least one technology coordinator per district or building, depending on size of district,
to provide technical assistance and to aid teachers in the instructional use of technology;

2) at least one Education Management Information System (EMIS) coordinator for each
district;

3) state-funded supplemental delivery systems for virtual schools (Internet), distance
learning, closed circuit television, and public television;

4) 1 multimedia computer per 5 students, with funding for replacement on a 5-year life
cycle;

5) multimedia computer software, replaced on a S-year life cycle;

6) 2 multimedia computer printers per classroom,;

7) 1 mulimedia computer scanner per classroom;
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8) 1 television per classroom;

9) 1 VCR per classroom;

10) 1 telephone per classroom;

11)access to calculators;

12) access to mathematics-based software;

13) access to graphing, statistical, and spreadsheet software;

14) access to research databases;

15) laser and holographic equipment for high school science labs.

The reader can see that the process of defining adequacy can quickly become mired in detail.

In general, key issues revolve around student access to hardware and software, funding to
replace items before they become obsolete, money for paper, ink, and other necessary
supplies, funding for cabling and telephone line access, funding for improvements to a
school’s electrical and environmental systems to support technology use, money for proper
training of faculty on effective use of technology in instruction, and technical support staff.
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The Status of Educational Technology in Virginia

Two significant efforts have been made by the State recently to gauge the status of
educational technology across the Commonwealth. The most recent one, the Virginia
Department of Education Internet Connectivity Survey, was conducted in September 1999.
The other effort was earlier, in the fall of 1998, but it was far more comprehensive. A
consortium of research bodies selected by the State, including the Milken Exchange on
Education Technology, the North Central Regional Educational Laboratory, and SRI
International, surveyed all schools in Virginia about a host of technology issues. Highlights
of these two studies will be discussed in this section.

Internet Connectivity Survey

This survey was responded to by 130 of the school divisions in Virginia, representing 1,803
schools and 1,117,098 students. The study found that Internet access is becoming common:

Student to Internet Computer Ratios

OStudent to
Internet
A6.67 . Computer
- Students -f. Ratio in All
..foone Instructional
- Computer Rooms
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to one S OStudent to
Computer - Internet
Instructional
' Computer
Student to Internet Student to Internet Ratio in
Computer Ratio in All Instructional Computer Classrooms
instructional Rooms Ratio in Classrooms

The location of Internet accessible computers within buildings is also significant. There is a
growing tendency to fund such computers in individual classrooms, not just in media centers

or stand alone labs:
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Over 97% of schools are connected to the Internet, although only 59% have high bandwidth
lines which promote speedy downloads:

Virginia Statewide Connectivity

272

B Schools Not Connected

O Schools Connected at less
38.38 than T1 Speed

O Schools Connected at T1
Speed or better

58.9

The ratios of students to Intemet accessible computers in classrooms are comparable in 5 of
the State’s eight regions, but computers are extremely plentiful in the Richmond area
(Region 1) and relatively scarce in Tidewater (Region 2):

Student to Computer Ratio by Region

35 4
30.78

Student to Computer Ratio

Region | Regionli Regionill Region!V RegionV Region V1 Region VIl Region STATE
VHI

Region —

14




School divisions with large numbers of children living in poverty tend to have about as many
Internet connected computers as do those with more affluent students:

Student to Computer Ratio - Free and Reduced
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The smaller the school, the more likely it is to have an attractive ratio of Internet connected
computers to students:

Student to Internet Connected Computer Ratio

—— High Schools o R _m227
—— Middle Schools /ﬁf“’
—i— Elementary Schools T
= " 18.01
35.95
12.7
} *15.41
42,32
Less than 300 Students 300-999 Students 1000 or more Students
School Size

15




Report to the Commonwealth of Virginia: An Analysis of the Status of Education
Technology Availability and Usage in the Public Schools of Virginia

This report, 1ssued on December 31, 1998, and prepared by a consortium led by the Milken
Exchange on Educational Technology, provided a broad overview of a variety of issues. The
study centered on a framework developed by the Milken Exchange and known as the “Seven
Dimensions for Gauging Progress.” These dimensions are described below:

1) Learners:
Are learners using the technology in ways that deepen their understanding of the context

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

2) Learning Environment:
Is the Jearning environment designed to achieve high academic performance by students
through the alignment of standards, research-proven learning practices and contemporary

technologies?

3) Professional Competency:
Is the educator fluent with technology and does he/she effectively use technology to the

learning advantage of his/her students?

4) System Capacity:
Is the education system reengineering itself to systematically meet the needs of learners
in this knowledge-based, global society?

5) 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 learning technology?

6) Technology Capacity:
Are there adequate technologies, networks, electronic resources, and support to meet the

cducation system’s learning goals?

7) Accountability:
Is there agreement on what success with technology looks like? Are there measures in

place to track progress and report results?

The study was conducted by means of all school principals in Virginia, a survey of a sample
of teachers, onsite inspections of schools in all regions of the state, and a series of focus
groups and phone interviews with key parties. Over 1,600 of Virginia’s 1,887 public schools
responded to the principals’ survey.
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As a benchmark to employ in measuring the adequacy of technology available to students,
the following vision of an ideal classroom was used:

Technology equipment, software, and Internet 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; Internet access through those same computers;
a projection device for a classroom multimedia, Internet-connected
computer; building access to other technologies such as digital
cameras, scanners, and probes for science classrooms; teacher access
to technology for productivity, administration, and instruction;
classroom access to video; classroom access to phones; technical
support for the building, etc.

The consultants concluded that significant investments in educational technology have been
made in Virginia’s schools, but the level of technology is still not adequate and significant
disparities exist in student access across school divisions and among schools within
divisions. On balance, Virginia is slightly better than national norms on the broadest

indicators of technology resources:

National Comparisons Virginia National
for 1998

Student-to-computer ratio
for mulimedia computers 12:1 13:1
{Modem computers)
Students per instructional
comptitter in classrooms 16:1 171
Students per instructional
computer in labs 221 211
Students per instructional
computer in libraries 98:1 1141
Percent (%) classrooms
with internet access 55% 44%
Percent (%) schools with

Lfntemet access 91% 85%

Source: Market Data Retrieval as reported in Technology Counts *98 by Education Wesk and the
Milken Exchange.

Ratios among divisions and individual schools in Virginia fluctuate widely. For example,
some schools have less than one multimedia computer per 100 students. The typical
Virginia classroom has four computers, while one out of ten classrooms has no computers at
all. Increased attention in recent years has been focused on computers residing in classrooms
as opposed to labs or media centers, because as teachers evolve toward greater integration of
technology into daily lesson plans, direct access to computers in the classroom becomes

important.
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With respect to auxiliary technological equipment, Virginia shapes up like this:

Tahle 2. Availability of Technology for Instructional Use by Schoof Lavel
—Which of the following items are available for instructional use in your school?

: Percent of Schools with Equipment
ltems Available for | Total Level of School
Instructional Use ' State Elem. Middle HS Other
Colorflaser printers 80% 90% 89% 90% 91%
Scanners/digitizers  80% 77% 84% 88% 75%
Videa cameras, f
editing suites 79% 76% 86% © 83% 74%
Cigital cameras C 74% 74% : 82% o 80% 57%
Graphing calculators . 43% 18% 91% | 94% 57%
Digital probes, ‘
SEeNsors 21% 5% 49% 649% 17%
Optical laser lab : :
equipment 10% 6% 19% 20% 9%

The consultants also investigated the availability of technical support to teachers and found
that it was provided for 71% of suburban facuity, but for just 55% of rural teachers and 38%
of urban ones.

The consultants recommended that the Commonwealth develop a definition of “adequacy”
regarding access to technology as an everyday teaching and learning tool for students and
learners. Another recommendation was for the Commonwealth to establish technical
assistance models and support services for school divisions and/or buildings. Continuation
of the use of State technology bonds to improve educational infrastructure was also advised.

Integration of Technology
The consultants’ site visits led them to make the following observation:

...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). Teachers were using technology for
administrative tasks and in preparation and delivery of instruction, but
in most cases not for providing learning opportunities in which
students were asked to use technology.
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A typical Virginia student spends about half an hour per week on a school computer:

Figure 4. Average number of mimutes per week spent by students using various
technologies in the leaming environment (Teacher Survey: Q17)
Computers for education
Scanner, printer
Non-interactive video/TV
Graphiscience calculator

Interactive video

Laser, robotics, etc.

0 5 10 15 20 25 30 35 40

By the fall of 1998, there was generally significant progress by teachers toward meeting the
Virginia Technology Standards for Instructional Personnel, but some divisions lagged

behind;

Figure 6. Principals’ Estimates of Percentages of Teachers Who Meet or
Excoed the Virginia Technology Standards for Instructional Personnel

50%

40%

30% —

20%

10%

—

0% . _— —_—

Under 10% 10%-25% 25%-50% 50%-75% 75%-100%

The consultants also noted that “Virginia is one of only seven states that have stand-alone
technology standards as well as technology standards integrated into all academic
standards.” Most states view technology as a means to an end, not an end in itself, and
measure only the students’ skills at employing technology to master the demands of the core
curriculum. A number of participants m the Virginia focus groups expressed a desire to
eliminate the stand-alone technology standards, These standards are viewed by some as a
distraction which slows down momentum toward the ultimate objective of technology
integration. Principals and teachers in the survey generally indicated that most technology-
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related student learning in Virginia was centered on mastery of such basic skills as
keyboarding and word processing. The site visit findings were 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
Internet research, scientific simulations, group learning/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
efementary or middie school levels.

Results of principal and teacher surveys on the amount of time per week spent by students on
various technological tasks are shown in the table below:

Table 10. Principals’ and Teachers' Estimates of Time Per Week a Typical
Student in Their SchoolClassrootn Uses Technology

Principal Estimates in Taacher Estimates in
.- Minutes per Weok Minutes per Week
Area of Student Activity

015 | 1530 | 3060 60+ ¢35 1530 [30-60 ' 60+
Using computers for any educational purpose &% 20% MN% | 33% W% 4% (2% | A%
Word processing? - - - - 48% 4% [ 17% 11%4!
Using content-specific programs for purpose of !
drill and practice? - - - - 50% 25% | 15% 10%
Viewing videotapes or television in a non-
interactive emvironment 2% | 38% 25% 6% 81% 5% | 1% 3%
Using technology peripherals for educational
pUrposes (e.g., scanners, printers) a5% | 26% | 0% | 8% | 85% 19% | 8% 7%
Using desktop publishing and/or graphics ;
prog?amsa P - - - - 65% 14% | 11% 6%
Using graphing andior scientific calculators 57% | 17% 5% | 12% 74% 12% | 6% 5%
Researching information cn CD-ROM:? - - - | - 73% 7% | 7% 3%
Researching information on the Intemet? - - - i - 74% 7% | 8% 3%
Using computar simulaticns? - - - i - 82% 9% | 6% 3%
Managing databases? - - - i = 87% 6% | 4% 3%
Managing/analyzing spreadsheets - - - i - 83% 5% | 3% 3%
Participating in an interactve video i
environment {e.g., for distance leaming} 8% % % % 91% 6% | 2% 1%
Working with lasers, robofics, remote sensors, |
etc. 0% 6% 3% 1 1% % 3% % 1%
Developing Web pages? - - - - %% 2% | 1% 1%

2 Question asked only on teacher survey

Generally, most students spent 0-15 minutes of time per week on the sophisticated tasks.
Total time per week per student was highest in elementary schools, at 51 minutes, compared
to about half an hour for the secondary schools.

The consultants also noted that teachers whose pedagogical approach already favored
student-centered group work were the most inclined to effectively integrate technology into
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the curriculum. Focus group participants also expressed the view that many teachers are not
inclined to use technology unless it is explicitly mentioned in one of the Standards of
Learning.

Equity

The focus groups expressed a strong sense that the State needed to ensure equitable access to
technology. The consultants found that some school divisions spent ten times as much on
technology as others did. A common suggestion was that the State should design a basic
technology configuration model for each school to have. About 3 out of every 4 schools in
Virginia has developed a technology plan, and every division is mandated to have one, but
the State does not provide much guidance on specifications for such plans.

Eighty percent of surveyed principals and 54% of teachers said that Virginia spends too little
money on technology for instruction. This compares to national averages of 50% of
registered voters, 49% of business executives, and 42% of state legislators. The consultants
who performed the site visits reported that “many schools make good use of older
computers, but cannot upgrade them, or the corresponding software, due to lack of funds.”

Principals indicated that the areas of highest priority for increased State technology funding
were for staff development, technical support positions, and acquisition of hardware.

Figure 16. Top Three Priorities for Additional Technology Funding
{Principal Survey)

7 ] 1 1 |
Staff dev. operate technology = | | | l

Hire support staff

1 ! l l ]
Buying hardware |

T [ [
1 T |

Buying software : I I | } ]
Upgrading infrastructure |- R R ]

Replace hardware/software

Telecommunications

Building preparation | | -1

Planning technology use o ]

Supplies ' 3

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

Percent checking 1st, 2nd, or 3rd priority
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Elementary principals were much more concerned about staff development than their
secondary level counterparts were.

Principals reported that professional technical support was provided to 55% of elementary,
66% of middle, and 62% of high schools. Such positions served 71% of suburban schools,
compared to just 55% of urban buildings, and 38% of rural facilities. About half the teachers
said that they could get assistance in fixing computer problems within 2 days, although a lot
of rural teachers said they had to wait more than 5 days:

Figure 21. Teacher Ratings of How Long it Takes to Get Technical Support

50%
40% I_ —
30% = — |QUrban
¥ O Suburban

20% — |ORural
0% —

0% M L v r r 1

Less than Lessthan 1.2 days 34 days Morethan
1 hour 1 day 5 days

Accountability

Does technology matter? Does it boost student achievement? Such questions are at the
heart of accountability issues. Focus group participants expressed concern that the State’s
technology standards apply only to fifth and eighth graders, with no mechanism to promote
skill building in high school. There was also criticism of the existing Standards of Learning
tests, on the grounds that they are focused on technical vocabulary (“bits” and “bytes™), and
they are taken with pencil and paper. The consultants found that slightly less than half of
teachers explain to parents the role that technology plays in their classrooms. A similar
number provide parents with a list of student goals for technology use. No sense existed that
there was a reliable means to gauge the connection between technology use and composite
academic performance in Virginia’s schools, although it should be noted that the same could

be said of the country as well.
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When asked to rate the reasons why educational technology could not be used more at their
schools, principals and teachers cited a lack of hardware and the cost of computers and

upgrades as the biggest problems:
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