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ABSTRACT
This brief publication provides genera1 background on

issues related to using microcomputers for instruction and suggests.

ways in which computer technologies can be included in._ state

education improvement plans. Specific computer assisted instruction

{cAl) uses mentioned are individual drill and practice and developing

higher order skills. Three primary problems_which emerge when schodl
districts acqu1re new technology ‘are identified and discussed: (1)

purchased at lower cost_in the future; (2) purchasing hardware

. without_goals or plans for expansion; and (3) lack of knowledge about
the full range of costs. In addition, the following five state

concerns are outlined: integrating computer technology into state

plans for improving and restructuring education; acguiring enough

hardware to do the job; buying or develop1ng quality computer

software.,; training education personnel in computer instruction; and

making computer technology accessible to all:. Specific suggestions

are made for action by state leaders in each of these five areas:. A

four—item reading list and contact information for two software

evaluation centers are provided. (LMM)
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the Issue

Public pressure for schools to use mlcrocomputers and related

~ technologies has strengthened considerably in recent months:

Although computers are not new for schools, societal factors
are pushing them toward greater use:

e Computers are rapidly gaining acceptance in homes; small
businesses and other sectors of society-

e The public is _increasingly  aware that  computer
technologles are 1mportant in our new information age and

that computer literacy is essential for our youth if they
are to participate fully in society.

e Computers offer the potential to improve: education

programs and increase educatlonal proauctivity.

N fﬁié Issuegr prov1des general background on the issues
N related to u51ggﬂm1crocomputers for 'instruction and suggdests
L ways computer technologies can be included in state education
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improvement plans.

~

General Background

Those plannlng to use computers in instruction should first

analyze the educatlonalrpurposer and needs to which computer

applications may be applied, and 1nventory the equipment or

hardware available  for 1nstruct1on. Many forms of

computer-related technologies are available and each may be

used for many purposes. M1crocomputers have received primary

attention because they are relatively inexpensive; convenient

and familiar to students: The effective installation of

microcomputers in a school requires a plan for purchase._ of an
adequate number ~ of _ computers and necessary hardware;
purchase/acquisition of effective software -or programs that
"teach" the desired information _and skills; training fort
teachers .and administrators;  and continued funding for
software _ . acquisition/replacement, : hardware
repair/replacement, and staf¥ training. Potent1a1 uses of
microcomputers for instructional management By teachers and a
variety of administrative tasks should also be-considered.

Computer-assisted instruction may be used for:,

e Individual driltt and practice. Stuaehts Mmist master basic
skills in.mathematics, word recognition, spelling and_the

like. Computer aided instruction (CAI) enables them to-

work at their own speeds and prov1des them with immediate

faedback about the "rightness" of their answers. Studles

;enerall: show CAI to Dbe a more - efficiert: approach to

drill _and practice than structured classroom approaches:

CA1l aIIOWs students to control their own learning,; and

results in s1gn1f1cant gains in learning achievement:

°® DéVéloéing higher order skills, CAI also may be used for
difficult learnxng tasks such as analysis;, synthesis,

appllcatlon of information and problem solving., Designing

appropriate software for these uses_is difficult, however,

and the supply of good software is limited.

Some. of the prob1ems wh1ch emerge when school districts

1. Postponlng any Aact4on4with4tﬁeggiéiioﬁéie that hardware
can be purchased at a lower cost in the future.

It 7;s77true ~that - the _N,,t -f computer hardware will
decrease__-fn the  future* -and large-scale "crash"
investments should be avoided. Howeﬁer; postponing
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purchase of m1crocomputers pena11zes current students and

slows staff traInIng and development.

A plan for effectlvely uslng hardware requrres spec1f1c
goals and a Strategy for increasing computer use. If a
primary doal is to use microcomputers for remeédiation of
basic skills, for 1instance, it may be essential to
prov1de labs where each child has regular access to a
microcomputer. For other goals, such as teaching

simulations and word processing, students may be able to

share a microcomputer:

3. Lack of knowledge about the full range of costs:

Many héVé Wotkéd to éégUité funds for purchasing
microcomputers and have overlooked the_costs of software
and training pérsonnel. It is &stimated that funds equal
to one-third to one-half the cost of hardware should be
available for software, training and mainténance.

State Concerns

An estimated 400,000 microcomputers will be used in puhiié
schools by the end of the 1982-83 school year. While
districts move ahead with efforts to use existing technology,

though, states are just beglnnlng to 1dent1fy the policy and

program implications created by a somewhat chaot1c, unplanned

use of microcomputers for 1instruction: - Five state concerns

e Integrating computer technology into state plans for
improving = and. réétrUCtUrng,, educatidh. Pliné, for
microcomputer technology should range across the basic
skills, higher order skills, information processing and
occupational goals.

© Acquiring enough hardware to do the job. In 1locat
districts today, microcomputers are available to only one
out of every 400 students. Further; these microcomputers
are. often poorly or under-used. Some federal money is
available for purchasing computers (about 15% of Chapter 1
funds; . about 35% __of Chapter 1II_ funds; and other
allocations for handicapped and bilingual education).
Local parent organizations donate 15% = 20% of computer
costs. ~ Business _ and_ industry sometimes contribute
equipment and funds. Thius, sSome states may not need to
provide general funds for haraware. But states should

monitor computer acquisition to ensure access to
technology for poor, rural, and inner c1ty districts.



State aid may be necessary at some point to equall7e

access.

° Buyihg or déVéioping, quality ) computerii sogtware
(courseware) . While the available ' courseware  is
expanding, it does not fill the needs for more

comprehensive or more specific instruction programs. But

developing. quallty courseware 1is expensive; the profit is

low; and thetre ar& not enough skilled software developers.

Further, much existing softwar=z cannot be wused on

different brands of computers. States can play a key role

in prov1d1rg resources for developing quality software.

® Tra1n1ng educgtxon personnel in computer 1nstruction., Tne
crucial element in using computer instruction effectively

is the capability of the teachlng staff. States can play

a key role by providing inservice training, technical
assistance; and other incentives for increasing
educational staff capability. '

. Making computer techriology accessible to all. Employment

patterns _in high technology industries, enrollments in

postsecondary and vocatldnal programs; - computer buying

patterns and observat1ons of classrooms suggest that

minorities and women are underrepresented in computer

technology. State mon1tor1ng of part1c1patIon, special
programs, and incentives can do much to remedy this.

What State Leaders Can Do

e Integrate computer techrnology- into instructional goals and
programs for improvement.

- Establish a broadly representative state task force;

including government, education, business and industry

and lay citizens to develop plans to improve education

which includes the use of microcomputer technology.

- Develop curr1cu1um guxdelxnes and examples of the usé of

m1c*ocomputers in various subject matter areas.

- Identify computer 1iteracy ~ goals and minimum
requirements to encourage district efforts.

- ProV1de, resources for computer laboratorxes at teacher
and administrator training 1nst1tut10ns.

= Reguire computer Vcompetency for certification of
teachers and administrators: .
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- Encourage conferences; wcrkshqaq and fairs for inservice
tra1n1ng and exchanaing information, programs and
experiences.

- Set _up a "Student éééiétantshlp teacher corps, or loan
forgiveness program to encourage technologically skilled
gouth to work in the public schools.

e Support efforts to acquire hardware.

- Offer tax incentives to parents, business, industry and

others for donations of funds, equipment; services oOr

personnel to install and maintain computers.

- Train; assist and inform school boards, administrators
and teachers as they develop strategic plans and acquire
hardware.

= Fund staté programs to purchase hardware when needed.

ki

- Specify state priorities and provide "“up-front" money
for courseware developers.

- Join -other states in consortiums to sponsor the

deyeiopmedt of quality courseware, or set up

1nst1tut10na1 consortiums within the state.

- Establish aWérds; recdghitiOh éhd other inCéhtiVéé for
educators to design cuumputer courseware and programs.

-~ Provide tax incentives to industries that donate staff
or resources for deéeveloping educational courseware.

- Develop <courseware adoption procedures for quality
courseware.

- Teach education personnel how to evaluate courseware_and
beip local education agencies identify quality
cour seware .

e Train education personnel.

In addition to the training suggestions under some of the
headings above, states can:

- Provide 1inservice training; either during the school

year or at summer workshops, that offers opportunities




to gain or expand computer use and skills.

- Invite outstanding students and teachers to participate

in state-sponsored computer camps or workshops:.

e Equalize access to. technology.

- Monitor the acquisition of hardware and the development

of computer nrograms across districts:

- Encourage computer literacy program requirements for all
students.

- Help_ school personnel to counsel interested minority and
female students toward careers in mathematics, science,
éhgihééfihg and computeér sciences.
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Press, Columbia University. 1980.

Software Evaluation Centsrs:
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