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Foreword

It has been less than a decade since the first personal computers appeared on the edu-
cation scene. Schools have acquired computers rapidly since then, but most elements of
the instructional process remain the same. This contrasts with other sectors of society, where
technology has changed the way business is transacted, medical problems are analyzed, and
products are produced. During this same decade, calls for improving the quality of educa-
tion for all children have increased. To better understand the potential of new interactive
technologies for improving learning, the House Committee on Education and Labor, and
its Subcommittee on Select Education, asked the Office of Technology Assessment to do
this study.

Teachers, administrators, parents, software publishers, hardware manufacturers, research-
ers, policy makers at all levels of government, and students all play a role in turning on
the power of new tools for teaching and learning. This report examines developments in
the use of computer-based technologies, analyzes key trends in hardware and software de-
velopment, evaluates the capability of technology to improve learning in many areas, and
explores ways to substantiall, increase student access to technology. The role of the teacher,
teachers’ needs for training, and the impact of Federal support for educational technolog,
research and development are reviewed as well.

Throughout this study, the Advisory Panel, workshop participants, and many others
played key roles in defining major issues, providing information, and championing a broad
range of perspectives. OTA thanks them for their substantial commitment of time and energy.
Their participation does not necessarily represent an endorsement of the contents of the
report, for which OTA bears sole responsibility.

7 AQ/M )
JOHN H. GIBBONS

Director
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Chapter 1
Summary

INTRODUCTION

At Poteet High School in Mesquite, Texas, ninth
grade students are doing experiments with radio-
active materials, handling explosives, and pouring
sodium metal into a lake, and their teachers think
it’s great! With their entire physical science curricu-
lum-160 hours of instruction, one semester of
chemistry and one of physics—on interactive video-
disc, they are learning about and doing science in
a simulated environment. The laser videodisc com-
bines the drama of a television program with the
capabilities of a computer: a touch of a computer
screen brings to life a volcanic eruption or a solar
flare.’

The fifth grade class at Sacred Heart Model School
in Louisville, Kentucky, recently assembled a com-
puter database of their pets: 25 dogs, 15 cats, 13
hamsters and gerbils, 5 horses, 4 hermit crabs, 1
guinea pig, 3 each of rabbits, turtles, and chickens,
and 73 fish. Updates and comparisons are expected,
as the class shares information with students who
live in other cities, in suburban communities, and
in rural areas. Their next project is to test the acid-
ity of the city’s tap water and compare their results
with data from 199 other schools around the world
via telecommunications.’

A librarian in Jefferson County, Alabama, spent
her spring vacation driving a group of junior high
school students around the State, where they video-
taped historical sites, agriculture and industries,
tourist attractions, and the Governor at work in the
capital. The students are creating their own curric-
ulum materials for a course on “Our Alabama
Heritage."’

In most other classrooms, teachers stand in front
of a blackboard, chalk in hand, lecturing as teachers
always have. Some students take notes on paper;
others look out the window, as students always
have. Are the Poteet High, Sacred Heart, or Jeffer-

'Mesquite News, Mesquite, TX, Oct. 28, 1987, p. 10A.

'The Courier Journal, Louisville, KY, Feb. 19, 1988,

‘Carolyn Starnes, computer coordinator, Hillview Elementary
School, Birmingham, AL, personal communication, Apr. 13, 1988.

son County classrooms isolated cases, or are they
realistic previews of how new information technol-
ogies will change all schools?

Today’s classrooms typically resemble their ances-
tors of 50 years ago more closely than operating
rooms or business offices resemble their 1938 ver-
sions. But new technologies are making possible im-
aginative approaches to teaching traditional subjects
and are motivating teachers and children to try new
ways of information gathering and learning.

New learning tools have diverse objectives and ef-
fects. This diversity is due, in part, to the flexibility
of interactive technologies.Computers hel teach
children to read, write, and “do sums. ” Telecom-
munications lets students in remote areas, who
might otherwise be denied access, take advanced
classes in calculus, foreign language, and physics.
Science students use computer-based measurement
instruments, while their classmates use simulation
programs to “participate” in politics and history. In
some schools there is a computer in each classroom;
in others, laboratories with 20 or 30 terminals ac-
commodate groups for anywhere from 20 minutes
to 2 hours per week. A few experimental programs
provide a computer for each child in school and
another one at home. Some schools have adopted
integrated curriculum packages with automated, in-
dividualized student monitoring, testing, and report-
ing, while others have opted for a more eclectic ap-
proach that leaves greater autonomy for teachers’
planning and implementation. And many classes,
of course, use no new technology.

The infusion of computers and development of
advanced interactive technologies coincide with

‘The term interactive technologies in education refers to technol-

ogies that can respond appropriately and quickly to students or teachers.
The interaction can either be between a person and a machine, as in
the case of computers, or between people using new forms of commu-
nication, as in the case of distance learning. Today’s interactive tech-
nologies encompass computer technologies, transmission technologies,
television technologies, and optical technologies. Much of the discus-
sion in this report focuses on computer-based technologies, because
of their impact on schools and because most other key technologies
are closely tied to the computer.



troubling news about American schools and have
been hailed by many as an important catalyst for
reform.°Blue ribbon commissions have reported
falling test scores and pointed to the growing diver-
gence between our economy’s need for highly skilled
labor and our schools’ capabilities to prepare produc-
tive adults.’A few visionaries argue that the new
technologies alone can solve the difficult problems
of America’s schools, while those at the other ex-
treme remain unimpressed by claims that technol-
ogy can improve learning. OTA finds that most edu-
cators are cautiously enthusiastic. School personnel
and educational researchers believe that interactive
technologies have already improved teaching and
learning for some children, and they are optimistic
about greater improvements that might result from
continued development, experimentation, and wide-
spread implementation. There is a general consensus
that the appropriate assignment of new technologies
within effectively organized schools could make a
big difference in academic performance, motivation,
and dedication to learning. The broad experimen-
tation of the past decade has generated a knowl-
edge base for schools and policy makers. The Na-
tion is now poised to decide on the next level of
commitment.

At the request of the House Committee on Edu-
cation and Labor of the U.S. Congress, OTA stud-
ied the potential of interactive learning tools for im-
proving the quality of education, and analyzed the
technological, economic, and institutional barriers
to achieving the technologies’ future promise.’

‘Some experts believe that the information technologies can radi-
cally change the performance and structure of the educational system.
For further discussion see, U.S. Congress, Office of Technology Assess-
ment, Technology and the American Economic Transition: Choices
for the Furture, OTA-TET-283 (Washington, DC: U.S. Government
Printing Office, May 1988), pp. 240-251.

“See National Commission on Excellence in Education, A Nation
at Risk (Washington, DC: U.S. Department of Education, April 1983);
Committee for Economic Development, Investing in Our Children
(Washington, DC: September 1985); National Task Force on Educa-
tional Technology, Transforming American Education: Reducing the
Risk to the Nation, A Report to the Secretary of Education (Wash-
ington, DC: April 1986); and Carnegie Forum on Education and the
Economy, A Nation Prepared (New York, NY: Task Force on Teach-
ing as a Profession, May 1986).

‘For this comprehensive analysis, OTA analyzed survey data on dis-
tribution and access to technology and studied patterns of use; reviewed
research literature on evidence of effectiveness; conducted site visits
to schools and research centers; interviewed publishers, vendors, re-
searchers, policy makers, administrators, teachers, and students; devel-
oped case studies; surveyed State technology directors; and convened

OTA finds that, although new interactive technol-
ogies cannot alone solve the problems of Amer-
ican education, they have already contributed to
important improvements in learning. These tools
can play an even greater role in advancing the sub-
stance and process of education, both by helping
children acquire basic skills and by endowing
them with more sophisticated skills so they can
acquire and apply knowledge over their lifetimes.

At the current rate of resource allocation, the
Nation can expect a continued broad base of ex-
perimentation, steady but slow improvement in soft-
ware, and spotty access to the technology by chil-
dren. If the Nation wishes to accelerate realization
of the potential of the technology, a greater invest-
ment will be necessary. Costs of such a shift would
be borne by Federal, State, and local governments,
and the private sector.

Regardless of the rate of investment in interac-
tive technology and support for it, policy makers
should focus their attention on four closely related
areas if the technology is to move toward realizing
its potential. Each of these areas affects, and is af-
fected by, the others:

* expanding the amount and capability of tech-
nology in schools to increase student access;

+ providing training and support for teachers;

* encouraging innovation and improvement in
educational software; and

* supporting research, development, demonstra-
tion, and evaluation, with emphasis on ties be-
tween research and the classroom.

OTA concludes that the Federal Government
must take an active role if interactive technology
is to realize its potential for improving education.
National needs for educated citizens and workers,
combined with traditional Federal responsibility for
equity, are the underpinnings for Federal action.
Further, the centrally important aspect of research
will be adequately supported only as a national un-
dertaking at the Federal level.

experts for OTA workshops on educational software development and
economics, teachers and technology, research and development of
educational technology, and cost-effectiveness issues. In the first phase
of the project, OTA prepared a staff paper, “Trends and Status of Com-
puters in Schools: Use in Chapter 1 Programs and Use With Limited
English Proficient Students,” March 1987.



Federal programs must be flexible and should not
constrain the use of technology. Schools’ experience
with interactive technology, and recent research on
how children learn when the use computers, make
clear that there is no single “best use” of technol-
ogy in schools to improve learning. Ideally, Fed-
eral programs would encourage continued experi-
mentation and sharin of information from those
experiences. Federal research efforts should include
studies on the educational effectiveness of currentl,
available technology to address traditional goals, as
well as studies of innovation that push the bound-
aries of learning and cognition.

Educational technologies can be powerful tools
for change; not as ends in themselves, but as vehi-
cles to extend teaching and learning processes. The
task of developing appropriate software, installing

sufficient hardware, training teachers for their new
role in electronic classrooms, expandin basic re-
search into the science of human learnin and cog-
nition, and ensuring equity of access for all learners
cannot be accomplished by any one sector of gov-
ernment or industry.

OTA finds that improved use of technology can
be accomplished, in large part, through existin,
Federal programs. In building on current efforts,
Congress could target funds within programs as well
as increase levels of funding, make administrative
changes, and exert leadershi,at the national level.
A more focused effort to substantially expand the
use of technolog,in education and attain more
fully integrated applications across the curriculum
will probably require new strategies and perhaps
new authority.

Photo credit: Education Week

Demands on schooling have increased with the growing numbers of students who are educationally at risk.



THE SPREAD OF TECHNOLOGY IN SCHOOLS

The 1980s witnessed a tremendous expansion
in school use of advanced technology of all types.
For example, in 1980 very few schools had videocas-
sette recorders (VCRs). Today roughly 90 percent
do. VCRs and the availability of cable and satellite
transmission have greatly increased flexibility of tele-
vision use. Television and electronic telecommuni-
cations are also being used to deliver instruction to
students in remote sites. Such distance learning
projects are under way or being planned in 35 States.
Recently enacted legislation (Star Schools) will ex-
pand these efforts considerably.

Between 1981 and 1987, the percentage of Amer-
ican schools with one or more computers intended
for instruction grew from about 18 percent to 95
percent (see figure 1-1). There are now between 1.2
and 1.7 million computers in public schools
alone.’This is an impressive record of growth
and shows a widespread willingness on the part
of school districts, schools, teachers, and parents
to explore the possibilities of new learning tech-
nologies. In a period of less than 10 years, comput-
er-based technologies have been introduced to stu-
dents with quite different intellectual and behavioral
needs, by teachers and administrators of varying
backgrounds, experience and technical skill, work-
ing in schools with children of diverse demographic,
racial, ethnic, and economic composition.

Although computers are widely distributed and
access to them by students has increased signifi-
cantly, the vast majority of schools still do not
have enough of them to make the computer a cen-
tral element of instruction. (See figures 1-2 and 1-
3.) The number of computers in U.S. public schools
translates to approximately 1 computer for every 30
students. In practice, there is wide disparity—one
computer in a classroom, clusters of computers in

8 Authorized under Title I, “Mathematics and Science” of HR.5,

the Elementary and Secondary School Improvement Act.

"Market Data Retrieval, Inc. and Quality Education Data, Inc., the
leading market research firms specializing in school technologies, esti-
mate the 1988 total at about 1.2 million. TALMIS, on the other hand,
a firm that collects data on the computer industry more broadly, reports
a total current base of 2.03 million, of which about 375,000 are in pri-
vate schools. Finally, T. H.E. Journal, a prominent educational tech-
nology magazine, reports the highest figure, 2.1 million overall, with
1.7 million in the public schools, based on their recent survey. Varia-
tions among these estimates are due largely to differences in sampling
methodology and timing of surveys.

Figure 1-1.—U.S. Public Schools With At Least One
Computer by Grade Level, 1981-87
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SOURCE: Office of Technology Assessment, based on data from Market Data
Retrieval, Inc., 1988.

the library or classrooms, full computer laboratories,
and classrooms with no computers. Not all students
use computers, and it is estimated that those who
do so spend on average a little more than 1 hour
per week on the computer, about 4 percent of their
instructional time. The National Assessment of
Educational Progress” report on computer compe-
tence found in its 1985-86 survey of 3rd, 7th, and
11th grade students that computers were seldom
used in subject areas, but were used almost exclu-
sively to teach about computers.

Furthermore, in analyzing these and other cur-
rent data available on computer use by different
demographic characteristics, OTA found that stu-
dents in relatively poor elementary or middle schools
have significantly less potential access to computers
than do their peers in relatively rich schools. Black

"®Michael E. Martinez and Nancy A. Mead, Computer Compe-
tence: The First National Assessment, Report No. 17-CC-01 (Prince-
ton, NJ: Educational Testing Service, April 1988).



Figure 1.2.—Average Number of Computers
Per 30 Students in U.S. Public Schools, 1983-87
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SOURCE: Office of Technology Assessment, based on data from Market Data
Retrieval, Inc., 1987.

students have less access than do whites, particu-
larly at the elementar, school level. Limited Eng-
lish proficient students have the lowest access of all.
And low-achievin,students are more likel to use
computers for drill and practice than for problem
solvin or other activities.”

An increase in the amount and capability of
technology in schools will be required if the tech-
nology is to realize its potential. Expanding the use
of technology in the school district, across the State,
or throughout the country immediately raises the
guestion of how much it will cost and how it will
be financed (see box I-A). Experience over the last
decade shows that costs and funding mechanisms
vary. In general, Federal, State, district, Parent-

"Far more detail see, Office of Technology Assessment, op. cit.,
footnote 7.

Figure 1=3.—Distribution of Computers in
U.S. Public Schools, 1988
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the Nation’s annual expenditures for precollege edu-
cation by over $4 billion (see table). Again, the rela-
tive importance of this expenditure can be dramatized
in either direction depending on the desired effect:
it is small compared to the overall cost of education,
but an enormous chunk of the current instructional
materials budget of the Nation’s public schools (see

figure).”

Approximate coot of Major Expansion of
Computers in U.S. Public Schools

Cost Annual cost
(in millions) (in milllons)

Fapftal costs for hardware®

12 million computers 0 31 000 each. $12,000
5 million printers @ $400 each ... .. __2,000
Total ..o 314,000
Annualized cost, assuming 6-year
equimm life and 10% interest
m ............................ $3,200
ual costs
Soimro ‘@ $5/student .. ......... - $200
Maintenance aﬂd upgrades cost .. ... 700
Teacher training® ... .. e - 100
Total (nan-cmﬁa! anaual)......... §$1,000  $1,000

forage dsvices,
°Ammlng 50 mnt d ﬁl iucl\m trained annually.
SOURCE: Office of Technology Assessment, 1988,

Etunm’dmcoao!u Expansion of
“instalied Bace of pun:%u.s.'mmo
Mtbamutowwumm
e hmmcﬂomA | Materials)

Tmm;nm mm 1986-87
(sisbim) ~

of U.8. Department
d Statlatics, and Public
. Elementary and Secon S,ehoof~mmd00mt Expen-
ditures for Fiscal Year 1888, March 1988,




The problem, obviously, is that without reference
to the effects of expenditures on educational technol-
ogies, the dollar amount is almost meaningless. How-
ever, the definition and measurement of educational
effects (or outcomes) is extremely complex. Business
decisions, such as whether to install a new technol-
ogy, can usually be assessed for their effect on profit,
a quantifiable indicator of performance. But schools
have multiple goals that cannot conveniently be
lumped into a single quantitative indicator. The ef-
fects of instructional technology (and education in
general) take a long time to register and are very dif-
ficult to measure. In addition, there is disagreement
about the “production function,” or the relationship
between specific educational inputs and outcomes.
Classroom learning is a complex, dynamic and adapt-
ive process: what a teacher does today may not work
tomorrow, what works in New York may not work
in Ohio.

Difficulties in applying conventional productivity
analysis to schools, which are familiar to a generation
of education economists who have tried, necessitate
a cautious approach to cost estimation of educational
technology. In particular:

« Educational technology is a body of tools that can
be applied to a wide variety of educational pur-
poses. The question “how much does it cost?”
should be recast with reference to specific tech-
nologies.

« Because classroom learning is a complex, inter-
active process subject to many stimuli, it should

be viewed as a living experiment. Under ideal
conditions, teachers and their students continu-
ally learn about learning and adjust to their
changing environment. The computer, or any
educational tool, cannot be introduced into such
an environment with the expectation of imme-
diate benefit. Time is needed to integrate it in a
useful way. The costs of new learning tools, then,
include much more than the easily quantifiable
market prices for hardware and software.
The useful life of a classroom computer, an im-
portant element in cost estimation, depends on
many factors: ruggedness or physical durability
of the equipment, capacity to handle new and
more sophisticated software, and changes in
teachers’ classroom methods. In addition, schools
cannot typically sell or trade-in used equipment,
nor do they simply discard machines thathave
become obsolete. Thus, the establishment of an
appropriate replacement cycle, which is relatively
easy for books {usually 5 to 6 years), becomes a
more complicated matter in the case of computer
¢ Increasing the utilization of school computer
equipment can raise costs: for example, making
the equipment accessible to evening school pro-
grams or to local libraries entails added person-
nel, maintenance, and security expenses. How-
ever,increased utilization can improve the overall
efficiency of the installed equipment by creating
additional revenues that offset operating expenses.

Teacher Association, or business contributions, or
a combination of these support technology used by
school districts. (See figure 1-4.) Costs include pur-
chases of technology, teacher training, maintenance,
continuing upgrades of hardware and software, and
supporting personnel.” (See table I-1.)

OTA finds that States are key players in im-
proving the use of technology in education, al-
though the level of support across the States is by
no means uniform. In addition to helping schools
acquire technology, States provide funding, tech-
nical assistance, and other resources for improving
the use of technology in schools. Their role has
changed rapidly. In 1981, only a few States were in-

“Sheila Cory, coordinator of program evaluation and educational

computing, Chapel H ill-C arrboro City Schools, NC, personal com-
munication, March 1988.

volved with computers.”By 1987, almost every
State had created an administrative position or de-
partment to plan, implement, or monitor State
educational technology programs. Some States have
established technology skill requirements for
teachers and guidelines for technology-related cur-
ricula, and many are involved in some aspect of
teacher training, software evaluation, or informa-
tion dissemination. A few have produced instruc-
tional software or distributed software electronically,
Some have funded demonstrations of new uses of
technology such as distance learning. In identify-
ing barriers to increased use of technology, almost

UThe States of Alaska and Minnesota were early leaders. See, U.S.
Congress, Office of Technolog,Assessment, Informational Technol-
ogy and Its Impact on American Education, OTA-CIT-187 (Washing-
ton, DC: U.S. Government Printing Office, November 1982), pp. 214-
220 and 227-232.
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Figure 1-4.—State Estimates of Major Sources of
Funding for Technology Used by School Districts
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SOURCE: Office of Technology Assessment, State Educational Technology Sur-
vey, 1987.

two-thirds of the States surveyed by OTA cited
lack of funds as a serious problem.*

Federal programs have been and continue to be
another important resource, particularly in increas-
ing access to computers by educationally disadvan-
taged students, and in enabling districts to purchase
hardware and software. Compensatory Education
Programs (Chapter 1¥) in every State fund the
purchase and/or lease of computer hardware and
software for use with educationally disadvantaged
students,” and almost three-fifths (58 percent) of
Chapter 1 teachers in public schools report that they

4OTA State Educational Technology Survev,1987-
15Chapter lof th.Education Consolidation and Improvement Act.
16OTA Survey of State Chapter 1 coordinators, see office of Tech

nology Assessment, op. cit., footnote 7.

use computers to teach their students.” In all dis-
tricts, the Federal Block Grants (Chapter 2) can be
used to purchase hardware and software.” Most
recently, in an OTA survey, 34 States ranked Chap-
ter 2 as one of the top three sources for funding tech-
nology at the district level.” Other Federal pro-
grams support acquisition of computer hardware and
software, but the amounts spent on technology pur-
chases do not appear as separate items in their
budgets and therefore cannot be measured. These
programs include the “Math/Science Program” (Ti-
de Il of the Education for Economic Security Act,
EESA), the Magnet Schools Assistance Program (Ti-
tle VIl of EESA), Vocational Education (The Per-
kins Act), and the Education for the Handicapped

Act. m

National needs for educated citizens and work-
ers combined with issues of equity suggest that the
Federal Government work with State, local, and
private sector efforts to expand the use of inter-
active technologies in schools. This could include
increased funding and clear direction from Wash-
ington, supporting the role of technology as one
component of improving learning.

Steady funding is vastly preferable to money
that must be spent quickly. This is because local
districts and States need time to plan for integrated
uses of technology and to train personnel. Flexibil-
ity is also important, as districts and States need free-
dom to revise these plans as the technologies change
and as the learning potential they offer evolves.
Moreover, efforts that build on local, State, and pri-
vate sector experience and resources could provide
greater leverage of Federal funds.

"OTA’s analysis was based on original data from the 1986 National
Survey of the Education Consolidation and Improvement Act Chap-
ter 1 Schools conducted by Westat Corp. for the U.S. Department
of Education’s 1986 National Assessment of Chapter 1. See Office of
Technology Assessment, op. cit., footnote 7, p. 50.

"Chapter 2 of th,Education Consolidation and Improvement Act
distributes these block grants to States based on the student popula-
tion figures. Eighty percent of the funds a State receives must go directly
to local districts, again according to a formula based on the number
of school-aged children in the district. A 1986 study found that sup-
port for computer-related activities accounted for 30 percent of all lo-
cal Chapter 2 expenditures. SRI International and Policy Studies Asso-
ciates, “The Educational Block Grant at the Local Level: The
Implementation of Chapter 2 of the Education Consolidation and Im-
provement Act in Districts and Schools,” prepared for the U.S. De-

partment of Education, January 1986.
POTA State Educational Technology Survey, 1987.
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Table 1-1.-Costs of Computer Use (Frank Porter Graham Elementary School Chapel Hill, North Carolina, 1986-88)

Staff Repairs/
Hardware? Software® Supplies® developmentd Personnel® maintenance
1986-87
Federal
Chapter2 ........... $ 373 — — — —_ —
Title ll .............. — — — $ 608 — —_
State ............... 4,195 $ 556 — 454 — —
Local
Current expense ..... — — — 441 $1,300 $1,254
Capital outlay . ....... — — —_— — — —
School
PTA ... ... ... .. .... — 1,024 476 — 1,915 -
Total $ 4,568 $1,580 476 $1,503 $3,215 $1,254
1987-88
Federal
Chapter2 ........... $ 373 — — —_ — —_
Titlett .............. — - — $ 608 — -
State ............... — — — — _ —
Local
Current expense ..... 1,000 $ 611 611 300 $1,550 $1,290
Capital outlay . ....... 1,111 — — — — —
School
PTA ... ... ....... 3,164 1,000 460 — 2,708 —
Total ............. $ 5,648 $1,611 $1,071 $908 $4,258 $1,290
Total 2 years . . . . $10,216 $3,191 $1,547 $2,411 $7,473 $2,544

aHardware: Computer hardware currently consists of 24 Apple || computer stations. Fourteen are grouped together in a computer laboratory and 10 are located in in-

dividual classrooms, the science laboratory, or the media center

bgottware: Software includes programs provided by the school district to support the district-developed curriculum, Additional software has been purchased by the

school to support the school and teacher objectives

CSupplies: Supplies Needed t. support the district-developed curriculum are provided by the district, These include such things as books and discs. Additional sup-

plies, such as paper and ribbons, are funded by the school.

dgtaff d...l.,...t. District-level workshops are designed tO support the district-developed curriculum. Attendance is required at these Sessions. Optional Staff de-

velopment isalso provided by both the district and the school

epersonnel: ON'site personnel with direct responsibility to the computer education program consists Of a part-time computer laboratory aide funded by the PTA. Addi-
tional personnel resources are provided by the district through their funding of a half-time coordinator who serves nine schools,

SOURCE: Chapel Hill-Carrboro Public Schools, Chapel Hill, NC.

Congress can profit from the States’ leadership
and expertise in advancing the use of technology.
There is much that could be learned from various
State efforts in teacher training, software evaluation
and development, and model projects and demon-

stration efforts described throughout this report.
Federal funds could expand State, local, and pri-
vate sector efforts. Federal assistance through con-
ferences or through electronic networks could fa-
cilitate sharing information.

WHAT THE TECHNOLOGY CAN DO

One of the most obvious questions about using
interactive technologies in schools is “Does it work?”
Performance and productivity are difficult to meas-
ure precisely, in part because the near-term effects
of educational technologies may be different from
what these technologies might eventually achieve.

OTA examined recent research on educational
uses of computers in a wide range of applications

in man, different settings. Although the results build
an incomplete and somewhat impressionistic picture,
they do suggest that certain configurations of hard-
ware and software, used with particular populations
of children and under the supervision of competent
teachers, contribute to meeting specific instructional
objectives. OTA finds that the varied capabilities
of the technologies are key to their power. Edu-
cators use interactive technologies for many pur-
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poses; there is no single best use. The following are
among the most promising current uses and dem-
onstrations.

Drill and practice to master basic skills.—For
almost 30 years, computers have been used to pro-
vide instruction or drill and practice in basic skills
such as mathematics and reading. Computer-assisted
instruction (CAI) has proven to be an effective sup-
plement to traditional classroom instruction. For ex-
ample, one recent study showed that elementary
school children who used CAIl for mathematics
gained the equivalent of 1 to 8 months instruction
over peers who received only traditional instruction.

Development of writing skills.-—Although word
processing by itself does not create better writers,
it has helped ease the physical burden of writing and
revising. Studies have shown that both mainstream
and special students who used the word processor
as a supplement to writing instruction have made
significant gains in writing ability. In addition, word
processing technology has stimulated research on
the most efficient ways to teach students to read,
critique, and revise their written work. The find-
ings of this research are being incorporated into new
software.

Photo cre